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ABSTRACT

Preliminary studies in screening for an appropriate raw material from fruit by-products;
including dragon fruit peel, jujube pulp, tangerine peel with pulp, guava pulp, and ripe mango
(nam-dok-mai) peel to be used as a source of antioxidant dietary fiber showed that the ripe mango
peel was the best material according to its strongest DPPH radical scavenging capacity compared
with vitamin E. An optimized condition for the production of antioxidant dietary fiber po.wder
from ripe mango peel was then investigated. It was found that mango peels with a dimension of
about 0.5 x 1.5 cm. , washed in room temperature (27 + 2 °C) water to reduce some soluble
sugars, dried in a tray dryer at 50°c to final moisture content of about 7% and ground into powder
resulted in the antioxidant dietary fiber powder with optimal qualities in terms of total dietary
fiber content, total polyphenol content, DPPH radical scavenging capacity, and inhibition of lipid
oxidation. The antioxidant dietary fiber powder obtained from mango peel contained 45.57% dry
wt total dietary fiber content with 18.08% dry wt soluble fiber and 27.49% dry wt insoluble fiber.
In addition, total polyphenol content in the fiber powder was 69.21 mg gallic acid per gram
sample and 1 g of the fiber powder exhibited similar capacity as 200 mg vitamin E in inhibition
of lipid oxidation, but greater extent in DPPH scavenging potential compared to 50 mg vitamin E.
Water and oil holding capacity of the antioxidant dietary fiber powder with 0.5 mm particle size

were 6.46 g water and 1.50 g oil per g dry powder.
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L T o - A o o ' "
Nensems lulansafindendetuninudemsdeonaznis
»
gadulud lfidnveauyud s nsadansninld
sdnauysemiaiuundiunoiudiding  dii
¥y

lvomsitsnfaInfugnnilsd Tedlnusan1sf (degrees
of polymerization >2) uazantiu lvemisdnaddegunm
o r ; L] A ar 1 L.

e 1ii: awhuiFesnts Tudo nsanssAuTnismaesen

uaznimugusTiung Inaluiden

N1 Aautasen Institute of medicine, 2001

2.1.2 sentlszneuveslusins

o [ P Vo 2 ar
ﬂﬂﬂﬂizﬂﬂﬂﬂﬂqilﬂﬂ'l"'lilla:’,ﬂqﬂﬂizﬂﬂ'ﬂﬂuﬂwu5'J:JOQﬂU‘IUUTH15‘]5\33199ﬂlﬁu

1 a\llw ﬁ dvly:cfj o ac “ 9 P-S P . ar
o Im1snse Idmiluleenisn ﬂmu'uuagﬂ‘u:mmm‘lﬂumnmswwmmnmmu

t 4 »
Tosmisannsoutisesnmuanuaiselunisazainii @it 2 Uszion s loemish

» . 1 4
2221011 (soluble dietary fiber, SDF) ttag lvpmisfiluiazaiwnii (insoluble dietary fiber, IDF)

] 1
Wdwlemsihiazaoh sxdszneulidodniiu wag Yoo uazisiiisag Taa doule-




3 b4
2IMINAZAII VETNAAY 1WA-NQUNY (beta-glucan) Muan Tauuunuuiu (galactomanan
v = a ) L) < < . .
gum) uazduvealed Inusamlsan hicnseseslduinuesnlisudaduyau (inulin)
o
Wusisznou
. | 4 .
o s < o [ XY - AWy
sanlsznouvesloemisuazssnlsznsuiinwusiveynulvomisnan ldein
a o St 4 4 N .
BITUFIANAEMITUATIEHIAIAD 1131 (Institute of medicine, 2001)
2.1.2.1 1aglad (Cellulose)
P PP . 4
waglamdulndusanilsafdsenoudromizsveangInlns i Tulad
o N ' @ o a & - Y < o
(glucopyranoside) Mi¥ouRpUAWRUTE 2(1,4) FuiluTnsendandnvesmiusaisdanud
1 4
hisiiou lanilumsdeswuse i-(1,4) sniusshianningadung Inannaaglaa’ld
2.1.2.2 1aAuuaz 1alauwu (Chitin and Chitosan)
a - P a ¥ oa ¥ .
Tndwdiu Indusnn 1saii Inssadremaniindwiusag Tos sndumizoves
% Py o o - " e . P ‘s A 9
(1,4) N-acetyl-D-glucosamine wqxi'l'uaqwu'ﬁuammQTamﬁmunanmﬂuﬁumm‘luumnm
a  ar et a 3 -
Talauznndundaduain 143105 N-deacetylated 109 1081 it Tadunas Ta Tauswiiv
3 . g & o« S 1o
dalszneuluInssadrevenldonyuasdainziatu q iilvsninesmiszneuniifsme
P LK) P «t Qs o
Indusnn lsaoggs Taauuas InTausulsoniiquaniansnemimndisnasnuloems
o v d’ v o o
msiszasuunyiamaii licwseasawluesiuea 78-80 nledisua
2.1.2.3 asuasssAudama (Chondroitin Sulfate)
nounsosAudaiialszneuslunisvensang Inlsin (glucuronic  acid)
s, . ; 4 - 4
1¥0UADN N-acetyl-D-galactosamine 1Ju 13 UsenouYsznoudls Indusnm Isaaanylu
4 q o o o o v v
Weieinuiuvesdal Taommizlunaeaiien nizgn unznszqnoou vIvdINYES
v d’ - 4
assznoummiianisaanaznouluesiusa 78-80 iesidud
2.1.2.4 f2AU (Cutin)
a a @ 22 4w v v
ArdullanyazadroimdniTliamsoduin1d iuesidsensundnves
fafAa (cuticle) Fuilusundsunsiontles epidermal cell vosRynanMUIAABUINITD
} 4
WuAY
2.1.2.5 1ANFATY (Dextrins)
d o ﬂ a /.:‘»ly ' o 'ﬂ ' & a v
ARYASHItURGAN NN [T Inmisdosaaioaats nituuedIu Faezifianisdoo
' S e 4 -
piNTuYsH N [fianvesuyud uNAsIeInInedea Tamndasy
2.1.2.6 H3ALAY (Fructans)
8 -y o o Py -y
WinumuiluFeisonlanin ldveamiTulaasafilseneuds Indmesves

‘yt Q‘ J L] 1 ] » -y
Win Inmnsuufansedunss Fsdungsenoudromitelna 1ngan (glycosidic)



2.1.2.7 nuanlaledlnuanmlsd (Galactooligosaccharide)

nuanaled Tnusam sditlulod Inusan lsgntszaums Indiue Tsiwdu
3-10 tsznoudremitovesniuanlaads ligunsases1dnwlunsumizuadrld wuly
d11dIng

2.1.2.8 AU (Gums)

fulszneudaonguinanafuvesIndusamlsdnozand UnAuon1dvn
widafsuaz Taowa infinmmitaiieazaioi

2.1.2.9 18319509 loor (Hemicelluloses)

isliwog Temiunguues Induanm lsdinuluminsofsdedousoumduly
wogloa Indwefmmieniuduasmiediumazlszneudn nglna o3 lug
(arabinose) 1304 Tuef (mannose) 19 1ad (xylose) itaznsanan Ingiin (galacturonic acid)

2.1.2.10 1alasnoansud (Hydrocolloid)

TaTasnonnoeaiiiugoionueai 1¥u FfY (guar gum) TaRaiiudy (ocust
bean gum) UATANBE51IN (gum ambic)1slasnvansualdithuiagiferluemniiediulys
Snvuziioduia uaxmmé’mﬁ

2.1.2.11 BUYAY (inulin)

suyduiiu Indwesveasa Inafifeunemudaoiusy -(2,1) dalauga
Fumizssvoang Inadsaunsouon l¥vinvevesnening wurSinaudniesludn mold oz
WAANY 13U §103 (chicory) HAYILFFUANGIN 1SN (Jerusalem  artichoke) azaiw iy
te51uBa 78-80 nlasiSua

2.1.2.12 aniu (lignin)

ﬁnﬁmi’luTwﬁmas’ﬁxmnﬁqf’l’mﬁmt}ﬂﬁﬂ‘lﬂnﬂu (phenylpropane) 33
Tawiiallsinsaweglumsifanuveslvemis antiusvegiuduleIndusnnlsadie
Wus21n7UAUA (Jung and Fahey, 1983) uaziioeiilsensuvositiia Insmugasniiamsoans
mizwsudannue udinenudniufinadestuemisay udauivoludafitoidae
mn15'7;:‘3ﬂ?mm'lummsqauﬁm‘lﬁtﬁu'h antulinoReguauIANIINIEn MYl loe s
Fretrusu antduduglassasemsninIndusnm lsaludataoanies (Titgemeyer et al.,
1991)

2.1.2.13 Tud IWdmsaglaa (modified cellulose)

TuddiagTaanBaninmsin§isoveadulowag laads1dsnthonie

nlfen 18 lAlueyiusveswng Toa ivu wBaiwag Toa (methyl cellulose) M3uBNFNEa

¥
- ' -‘ .
109 10 (carboxymethyl  cellulose) HAZOYRUFUBITITINEIT Feannsoasaiouas i
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anaznouluiesiuea 78-80 ediFus amsdizneumamamarininnldiumsisiy
A o v a - o ¢ o i 3 ar 7o . .
FeanmsvuosuazianlundadufNemisnalvviia 1yu vhiada 1099 (icing) noYila
(topping) YUUNNU HASVYUUDY

= = (1 3R] o .
2.1.2.14 Induwaa lsan hildamsy (nonstarch polysaccharides)
H Qq v ' $ } 4
Tnausanm lsean hilsaarsniudunuensen ldninmsanasnsudlsiosiuea
& a < a [ .
78-80 1B 515U 957D Buydu N3nuAu (fructans) Tud Imiwag laa (modified cellulose)
nogersIl IuNARUAY (arabinogalactans) IauniaTulnvansdadiswausznin waglod
wgiiing Toor AR Loz
2.1.2.15 TodlnWgnlaa (Oligofructose)
» ) 4
raRNUNN 14919n1300BUYAUAIVIeU 19 i-fructofuranosidase T1u1FD31 A1
- & [ a s 5 .
Tod IniynlnadauSoninilunynTaledInusnni 154 (fructooligosaccharide) U3z noUAIY
Winlaa 3-5  mido doudanogailumisvveanging uezozors@luesuen  78-80
o o L4 Y A 1 o
WosIFUA WUAINTITUTIA ITURMYY Yianou
~ I'4 . e
2.1.2.16 1oa Inugan115A (Oligosaccharide)
- o 4 s 1
Tea Inusam lsaitluassensunlsensude I Tunsna 154 2-10 misves
o o A -y o o A v ow » A oy o
hmanmisunisAansiatuiveudsiunuLduasInsenane laona liazawluesiusa
& o o ) ] 3 < & 3 -1
78-80 1asi13un hianaznou noz lisaveglunisimsizdlueinisla 9 sdialsnau
b 4
' . vas sy - o
misdszneummaniilasdulngliguanianiamonmadio Indusani 159
2.1.2.17 (MAAY (Pectins)
a @ - ’ » < >
maauny lumisiranaziiiotossninauraveana ldvaiosiia Ussnsudagy
1) <y J =4 1 Id‘ -«
MUYBINIAN AN IngHAFILs 0 TN (thamnose) nszvwaglumolafiithuduass Snany
» » 1 4 3
mwaAuHT Ishevenhmanidlunmaasmitsvesnon lagemidnlfnsenemmesindu
™ T o P * 1Y - | 9 - P 3 .y
fuminsa o ldinadulinnuduniaieeylui
) o
2.1.2.18 Tnaiand Iae (Polydextrose)
< o s o 4 = A e -3’
Indnndglamilu Indesvesng Inadailu Induvnn lsandaunsizianly
MNNITUIUMS InGie Isissuveng Inadlonidou Taona T 161ty bulking agent uny
4 t 4
e ldunnihma hiansesnazneudlsiosiusa 78-80 iwosigud
2.1.2.19 Resistant Maltodextrins
. . ; "y 4 .
Resistant maltodextrins (Hudunanssninlod Innas Indusnnr lsaaesenio
Lianunsadesd waalavlduildnInarmunszyunisidnsansonnusuniudsnisdes

Tausu'land was hianaznouluesiusa 78-80 e stua



2.1.2.20 Resistant Starch
. a e SAn ¥ = ar 14
Resistant starch Usensudlsutlsuazkindmuen IaesinmIans uaYUvoIaa1ss
Titwsodosunzgaduldlud 1didnueannypd 63 1d3uvea resistant starch 338G IUNS
=S o -3 wa Y “ o -& . -ﬁ
Finsev leemisuasligumniandionasnulveims selavdungilu retrograded amylase
8019 13 AANSATIAINVBY resistant starch TR MTUBIMITARYHAMMITINT IMNANBY
S o 1 o J s
(A8 11799970 retrograded amylase INAYUIINAITYIAN MISUTIOU udznszuUMIHIZY
2.1.2.21 %111)i1u (Saponin)
- o & ) ] v o
gr1ldiwmidulnalalaasinnyduioniuniseosss 1da15 1ulaasauas
at @ L s A P . '
31 TUITIM (sapogenin) Fudumassovansoaisdsenovlasinetu (riterpene)  dau
a3 Tulamsan laonidlungIna nuanlae w3e mwBamuIng (methylpentose)
o a A
2.1.2.22 ¥93UNnea (Sorbital)
Ca .’ ¢ a o o e 3 o <
yoiineaihnihmauvansesaduna launmssantuvesmyamsveialunglna
2.1.2.23 UMY (Tannins)
- - < < - ] - -5 o ¥
UNUTTUNSBNSAUNULINIDA IAUTTTUYIA NI IUYBINY TIN50 d1au Tu
uazwa Tinau & sa Aguusalumuiiozsivaissiia
o
2.1.2.24 11309 (Wax)
P et o ' a A A o o a 9 o P
wnmuasnTanyazosuny suitonSouroudu luiuudseianudunas
o . » = 3 o a'd :’ @
Auudaiosnd uAsziinunlsizwngi wndlszaoudlsmsiszneuiithimmin luana
) o =4 S o o o o . o 4
WINA3 ol Tundssulanininie dad 13 s1g uazmsdunsizn
* P L) o
2.1.2.25 dansznouilildmsTulamsa (Noncarbohydrate Components)
] $ ] s o a o a a =Y
daudszaeunluldms lulaasadseneudlivaniiu A2@U (cutin) UNULY
. o W P = e 4 . A o s
(tannins) UOSWARNUNN 1AVINUHATUNURAISA (Maillard  reaction  products) FAT IV
'3 » ; - (N 3 (%Y s
asdsznoumarii luemsi liiunszuaumsiiegiosunn uanszuaunisudsslamnse
Py < o . d’l e - o o 0 » ) " oo
mulsuaesndssnsumaiiFitsmsidudeu Areorusu kiasuNn 14Nl FH301
¢ 4 a » ¥ w o » o
WANAFINAINAIZUIUMSMS iAniou Auiums Igaudeulunszuiumsmlsgl
Q' - [} o - i a 3 = - ar :;
sremudTnaloemis 18 ssnlsaamlSunalvemisnuvusianmisifanaaianin 14910
< oy o P » <
Ugisenvamisalnoms anudsuiinadedSunalsemisionnn
2.1.3 mIaTIeHlgeIms
a o P s s ad b s 3 - o
13303129 e s Taona Tililegae 3t as Tawannduuuie 1 Suonuaz Sins e
lvoms 18un enzymatic-gravimetric method II0¢ enzymatic-chemical method pamlsznoy
o Ve od re as 3 o
voslvemishinon 1alinnuuana1siuiueyiuisn13h 19 119 enzymatic-gravimetric method

- - g -« g J A A =3
UnTenzymatic-chemical method 183 un1sUFMIFIAz ARV MS s TunamInT 201
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STUUM3TBEDIMIs VDI laons 1dteu Tmiviind1e q Feszdesiiinamsy Tusau uas
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. acsa < o act a
enzymatic-chemical method 1Ju33Aszuonysuans Tulaiasaluduluoondrwismani
[ o @ v . [ 4
nannmsmsans lulamsaludiuves  available  carbohydrate (I Tunannilsq
o _ 3 s o o J
Tauwnailsa uazan1sy) uazludusenuda Ismsnuanaieduuinue lalimsNannyy

q 4 " v < 4 o ¢ - ¢ =
Geoyuns I gdenis insisnesmlsensuvss Il luusan lsauasinsisiyiiavss lulu

uan lsaluas Ju'lamsa

AT 22 MIAATIY Lo M1IRWITAN 9 uazloomisnaasen s

¥HAVBIIENITUATIEN

SEmimneloens e msnimneild
laems

Southgate, 1969 Enzymatic-colorimetric 10811115‘7;686181{1
ez Winzmni
oemsavua

Schweizer and Wiirsch, 1979 Enzymatic-gravimetric loom 1517;n:mmf1
Yoomsiihinzanh
oo msnanun

Theander and Aman, 1979 Enzymatic-gas Iw'ﬁtwﬂﬂ”u‘lséﬁ'lﬁaza'nmfw

chromatographic Twz‘iwﬂm'lséﬁazmm‘i’w

] b d
n3ag 151N (uronic acid) # hinzah

3 b d
n3ay131n (uronic acid) Nazaieit

anuu (lignin)

Toemsianua
Aspetal., 1983 Enzymatic-gravimetric 10811115%?1:?\101{‘1
e hinzani
gomsthanun
Englyst and Cummings, 1984 Enzymatic-gas Tnduwanlssn bilvamdmimun
chromatographic ihmoudarsiiafidhiesddszney

Prosky et al., 1985 Enzymatic-gravimetric lvemisnamun




= '
AINN 2.2 (D)

acy =)
SEMsIasIznleeIms

o acy a <
YHAVOIIENITAUATICH

fue1ms

femisiinsiznld

Theander and Westerlund, 1986

Enzymatic-gas

chromatographic

=) Id‘ 1] »v
Induwanm lsan hiazani
a sa :
Indusan lsanazainii
v v
ﬂ‘iﬂqkﬁﬂ (uronic acid) 'n'luazmml'u
3 v
n3ny 31in (uronic acid) Niazanit
antiu (lignin)

b d
lesisNanua

Englyst and Hudson, 1987

Enzymatic-colorimetric

3 (q' - . o« Q’l d'
Induyanlsan bilvomsmanuan
} 4
asawin ,
=3 7ot [T s Q" P
Induynnmlsan ilsoassmmuain
v
Thiazaini

» b d
Induzan lsan hilvaasmimun

Lee et al., 1992 (AOAC 991.43)

Enzymatic-gravimetric using

] .
lvemishazanh

» ¥
lsomsi lazaoin

MES-TRIS buffer
L
leaisvianun
. i
Prosky et al., 1992 (AOAC Enzymatic-gravimetric lvomisi Wazanh

991.42)

Quigley and Englyst, 1992

Enzymatic-high performance
liquid chromatographic

. 4 1]
Twauyan lsan W lyaas miomuan
»
azaiuul
-y (4' " s : «S
Indugna lsan bilvaasymamuan
i d
hiazani

= sy 1q ¢ ¢ >
Twmmﬂm'lsan'!nhﬁmswwxm

Mongeau and Brassard, 1993
(AOAC 992.16)

Enzymatic-gravimetric

= o,
lvsmisazani

1] vy
leomisnhiazania

Teemsiianun
Li and Cardozo, 1994 (AOAC Enzymatic-gravimetric (For 1001111‘51%»214”61
993.21) foods and food products with
< 2% starch)
Prosky et al., 1994 (AOAC Enzymatic-gravimetric 'lumms‘?;azmmﬁ
993.19)
Uppsala Method of Theander et Enzymatic-gas Tnduwamlsd

al., 1995 (AOAC 994.13)

chromatographic

n3ag 151N (uronic acid)
antiu (lignin)

lvomisnanua




MM 2.2 (AD)

FEmsimncleems ¥HiaveIsmslinnsy Toomnaiinnzild
lve1ms

Hoebregs, 1997 (AOAC 997.08) Enzymatic-ion exchange ﬂimmu (Fructans)
chromatographic

Craig et al., 2000 (AOAC Enzymatic-ion cxchange Indiand Ina (Polydextrose)

2000.11) chromatographic

McCleary et al., 2000 (AOAC Enzymatic-spectrophoto- vhmmu (Fructans)

999.03) metric

11: Aalae9n Institute of medicine, 2001
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2.1.4 tmasusdloeims
- L - | o 9 v & s 4
lvomiswo Taosssusdlusyis An walld nazdd FeezliSmanazeanilsenoy
3 o q‘a d‘ et &
199109 MM UANAI1ITY (Desmedt and  Jacobs, 2001) Tawnaldomisi Ludiamiswu
E .
sentsznoussiUsunaluemas 20 — 35 nfuvealvenis/100 ASutiminuds uazeomisni
4 .
amsniusinlsensussisuintloomis 10 asuvsslesnis/100 asuimiinuie aau
» » 4
Ysnalvomishiiegludnuoznaliszilinigua 1.5 - 2.5 nSuvesloemis/100 niumihmin
13 (Selvendran and Robertson, 1994) o3 suifisunu lusendsemissilaais o Higan'ly
o - o 1 o @ LY -& J a T2y L 4 4
dwlvemns sgrminthumasdgdusuniisveslvemisasfathulsums 50 nlesisuqs
yoatsualoemisnys lnanuluinunz Suan (Lambo ef al., 2005) soenanfe luemish
o $ o cd o v a
1&91nrin 30 — 40 uleirua leemisvinnald 16 lesidua uazduimaeson 3 wosiua
TR 1NINUMaIdY 9 (Gregory et al., 1990; Cummings, 1996)
] -.; 9 @ ~ -g (X )
anuuananvealsinaleemsi ldnnigRsvusgiuumasuazaszuiunisluns
P 13 < -4 4 1 o 9 - A‘d
wan 19y YSwmlvems lundsadezlinnuuandisiudosas 2.5 TundlsmduSqnias
b4 - Vo 4' o -& v L3
Fouaz 12 Tuutliadluvadn ldsnsidnmasailuunasveslosinis lnoawiz ludiuves
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loomsi luazanimazdiuiiszgyde T luszninnszuiunisdad dmsudsun
o - U4 o’ o v - oW -
lvsmsTudniilssuia 28 — 30 Wesisunvssimminuis sg1e lsnaundasuaiuiaria
1 .'0 & : \J y 1] .’ -« J 2 1]
13U Hrvnazdussitsualeemisfigenhil diusalfseliuSuanimdeusuilaidore

"3

- - o4 9 a o 4 o 3 :3'» o do ot o 3
’n”lmtmlimmtanuaouaznnmwama ‘Nﬂnymzmmummmsﬂnﬂ?mm'lomminmﬂ'n

o A

v
SRy (1 - 3.5 1WesiBudveniminuia) John and Southgate, 1994)




2.1.5 dszlosivesloemsnegumn
TwomsisuIdsuanumilssuideanen 18fimsdaunanudt Yszrins luuougls)
FusInnem1sdeganligulvomsiisasudoslumsiialsnfifordostud 1§ nganns
ptrain 189 mudeyanisinu i i dsyiuiuiivensuiuilvemisuaasumumi
dinglumsflosiulsnlénmosiin wozmsus InnemisitSinaluemisgs isu omsé
ganlUdwsgiy wa'll uazAnszdenofnegquam iessnmsu3 Innemsmariiinam
iHurdeatunisandasudvevesmsifausiimaesiinorauiuldsa (Beecher, 1999;
Simenez-Escribano et al., 2001) uannhsainsAnuduifudeddmnSoufivusasn
doalumsiiaTsaials ui3edr 18 Ing) voomBoagadu nmam uasTsndu 9 aerfsinu
loomsiiiluemisvessuenSnuazenSm Burkitt er al., 1974) Tﬁuﬁﬂﬂﬂsziumfﬁ
WBrusnnisusIanleommiidese i
2.15.1 Tanfierdestussuumafiuemis

wihiveslsemisFuiuiiintumomnuiigatemsmuguszuunsiie
vommuFuemIs wemsansoniiouFnani anumila oz USwagAun3olud 145
Swademsulasuiasdasuiilunsindeuiivesommsidild msiufinanisuilan
losmisiinadensaaszezian lunisindoufivesemisnelussyumadueins
WBwgenise unzswludosvesnisdusn Biket e al, 1997) WioufunsiSonialium
geesznislumeAnuvesi ldFmaiifuidessunsonsasidoslumsitanzii 1dng
(Trock et al., 1990) mm?'iﬂﬂ‘luam151u1]‘s‘mm5ni‘lummqlﬁ;ﬁamsuﬂwmqwrﬁséqm
Widzsznannulumsdusaduasidelifalsauzisalud 14 (Amstrong and Doll,
1975) msasnusumsludr @ lugendnanMarumdslumsiiaggasuniolui1d
I19jaA03 (Brodribb and Humphreys, 1976) n1sifSvuifisuseninloomisarasiasusinig
Fa 11 leomsfisamsnin 18 m3e himunysaimie hifansnintidmu lumsmvdua
a9z Taoita T loemasimariisaduiuloemise liaz o uaz lumensefudn
lsomsiazmoimmunszifansninldotsada

TveminnAntudniguszozno lumsindeusinolumaduemis uaz
UnosiedSuIngeIsey uammﬁyﬁaﬁwaéamsmmmmmﬂMmmmmz'luﬁw?aﬁn
iWouTosiuesslszneuin q su q Aiss Tomideguamusanus isu maTauesduny
unTsfuBed (Heredia et. al., 2002; Lefebvre and Thebaudin, 2002)

omsiiganTdwloemisilnorenuamnsalumssufunsmie une
ey Inisanosen elumnmdwyaenistesuasgaduluiuludmldidn 3R

@3N (primary bile acid) NInHuluuwnsalndn (cholic) untnsnnilufoendlndn
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(quenodeoxycholic acid) 2IARYN301A 181a3 1ad (dehydrolyze) wazldoudunsaing
SUSUABA (sccondary bile acid) Ni3vn nsaReenSInan (deoxycholic) Haznsadlalndn
(lithocholic acid) MWHIAY ﬁm}szﬂanmﬁwﬁuﬁmuwnmﬁﬁﬁtyﬁaﬁammaﬂmnﬁLﬁﬂ
21598114 1ng) (Nagengast, 1996) izﬁ'umsgﬁ?fwammﬁ’fﬁﬁssum N3AD 1A InaN NIAA-

pond Indn unznsaladn uaz Inismmesealaslunmisnineseiiszaunisgaduiiunnse
ﬁau&uifuaﬂﬁumﬁmaﬁmqﬁu anzlumsin uazsiiavesnsming (Gorecka ef al., 2002)
ﬁmsﬁnmwniﬁn’fnm%mmsmhuaﬂmmnfm’fwmmﬁﬁwﬁ‘luqvmsz (Alberts et al.,
1996) Fafinnuivadesdumsiumsdenze

Taoagudmdngnimeimes s leemsiiveu 18§ mie hiswsaifa
nsndnldvisludumsvude au’n‘lsﬁnnma"ngm'lﬁ;ﬁume?iv:ﬁaﬁuﬁamsagé’nﬂ
Foalumsinanziidr 14 Ing uonendi TunsAnuiRaziBoauindw I8 Faunanunad
aeandeatuiosns (Lanza, 1990) iiesninnsAnumsudeunotumuyigulunsiia
weided ¥ Inguaznsinuimeiugnssuiifodesdseenuvulimuzandemsnanes
HuSesiinmnnuas ssesnannuahiissdszaunaduds

2.1.52 TsanzSudmy

nangmunesuaalldutnNuFURNTsEnINmsDT Ianloemisuas
Sasudvalumsiauzifudn Geber, 1998) st1elsAmmANUFURUFINE T TAY
asandssdulosniinnuduiusseninmsusInalvemistunsifanzisedr 18 ng) udd
Tunnaass lduaasiviutuamissvssloomilumsasanududuseusda lnsisy
(estrogen) Tudeasuiiuilesodoedmsumswanvowziadmy (Rose et al., 1991) uA
ﬂagaﬁi’nTﬁxﬁuawaﬁvzﬁag’imm15‘7ii’1‘lummiqa'mmmaﬂmms?}mlunmﬁﬂu:ﬁaw’huu
TRigusy

2.1.5.3 Tsadalsuaznasaidon

i’fmgmmmsmam (Anderson et al., 2000; Olson et al., 1997; Ripsin et al., 1992)
miueyudi msannsuesszdulnsamesentudeniilunasinlemisiinzarnhded
audunila uazndngniminsuwmdndsmivayuanuduiuisenamsus Innemsi
ﬁﬂ?mm‘lummsqaxﬁwfuazi'zuaﬂﬁmué’}m‘lumstf‘iﬂisﬂﬁ'zhua:naaﬂsﬁaﬂ (Rimm et
al., 1996; Wolk et al., 1999)

ms¥anududuveslasmaeseatufeadiudindtesas udoalunisina
lsmialsuaznasaideanaasiiiiudy looems Wnafidhudss TemidequnmIavsaoan

sAvInisanesenluidenauns TaunisuSuangavesdinesea (sterol) (Anderson ef al., 1984;

Everson et al., 1992; Marlett et al., 1994) n13nan0s lag1¥ Indusnm sauSgniniianudu
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ila (13U INARY psyllium WAL (guan) ilnunasvesloomis IdRguin Induannlsa
mﬁ1fraiau§nms:ﬁuimsﬁmasaa‘luvjﬂwﬁﬂssﬁ'ﬂmsa‘masaaqq (Brown e al., 1999)
'n5’ﬂ§1111)140614:‘1’4??1#»‘1‘115ammﬁnﬁuﬁszwiwmm?Tnﬂ'lummsua::hﬂmmﬁuiaﬁﬂ
qe Fuihusnnilellesudusrensiialsmialanzvasaion (Ascherio et al., 1992, 1996) A
Fahifufmisaidloemsesmieasinundesiiogluloems iy mmgoumad uos
13579 fhﬁ'q“lﬂ'ﬁﬁ‘luﬂﬁumﬁ'iuﬁ'auanﬁmamﬁ'lﬁ"lumiﬁﬂmm?iﬁ': sinlsiamlums
adunu1dfinisdpyimud Sdnad hilinadeanduduveslnismassenluiiien
(Anderson et al., 1984) Sabimmnsminn i unsmivayudalsz Tonivesloemisae Isad
wanuialsiaznasaiton 14
2.1.54 Ismumanu ,

unuImvesemsinlimalsemsgedenisaannudoslunisiia
Tsanm Uy Type 2 uazmﬁnmmm'Jmﬁ‘:mmzﬂuunﬁmmlﬁuﬁmﬁummq’funﬁﬂ
vealoomisFallaamsneusuedelnadiin (gycemic) 18Andumdsvesemisiiganly
Frwloomsi hifinnudunila a9 vogloa uazdniiu) (Wolever and Jenkins, 1993)
uammﬁ”laam15?.11‘3m1m’1'unﬁﬁé’q'lﬂr?;umm'heiaﬁwyﬁu (Fukagawa et al., 1990) &4
mmmilafmutuiinalumsnisszasnnuia ¥0o8n31n139A%N oznlfousemlssney
voanunisuludr 18 Ing) (Roberfroid, 1993) M3finymsmsunndnu i msiszdulnadiin
ganzmsus Ianloemsensgisdifinnuduiusremsmusas ufovesmsifanman
HUY Type 2 (Salmerdn et al., 1997a, 1997b) 1u‘5nmwﬁax§a‘iﬁv§ﬂwmm'numm Type 2
v3Tanemsdiiiloemsgesewu dlheiinnududuvesseiung Inalufenanasuassao
aandoensBuyALTHA10918 (Anderson and Ward, 1979) U3z Tomivesluemisfizinam
Sunilasenduduveng Tnaluiden Idmunsmaneamiiunan 25 Juasiinaild
mnmsﬁnmﬁaﬁnaquﬁ;ﬁmﬁumﬂmu

msges InduxamIsalinademsannunilavesifi (enkins e al., 1978;
Wood er al., 1994)iiimeninarumilafidinsorndivdse@niamdenmsinly 1§ uems
ot lsimudeyoudazesrefinsrinldaninnuuansamemonmidatuiion e
vesmoTa Infiusiunzanumilannas Sessdwmadeauiaveslosmislumssrvaanms
asuduesnslnadiin uaznmsasszdvlnsmasseatiolanainseganioly (Favier o al.,
1997; Jenkins e al., 1978; Lund et al., 1989; Wood et al., 1994) fniuTunrsfannautinand
1fauazmmﬁzmn'lumﬂ‘x’ﬁuam15ﬂ'Jsﬁa15mﬂﬁ'ﬁﬁaﬂs:Tuﬁﬁaqvmwﬁanqq;ﬁuw

P ) ﬂ ot rel o 3 P
b1 uﬂfm‘l'B’lfﬂuﬂ‘m’3‘5nuﬂ')’mtn’mEN?nvI%‘nﬂuﬂ’ﬂuﬁzﬂ’i‘m"uﬂaﬂaﬁ
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2.1.5.5 Tsadu

pmsnganldaulvemis 18sumisieruouus Ihiluiledodrg lunisniugu

v
° as

vmminuazsnuilsadu (Appleby et al., 1998; Burley et al., 1993; Miller et al., 1994) 9IM15h
o e - 3 ' 3 &5 ° a .
fSuulvemisgaiinanenisszan lulnszimiz1edeesi 1o (Roberfroid,  1993)
v ¥
dunariionniinarii lindanusinnisus Inauazonsn1sgaduus s1ganad msaallsun
o« < 2 4 ¢ v e & <
wasnun ldnnemisigan ludeloemisithualse Temirensniumnimin dniuemish
a kY o . = 4
fSulvemisgestaldsunsoeusulunisinuIsndau sdislsnamuwain ldenmsny
) 3 d’v s o P ° = L o .’ o~ o
dowmniigshiisanenszsimualdlvemisiivss Tomiseguamludumsinumimings
2.1.5.6 unumasgunInududu
ar a o 9 P ) P »
lvomsuazIagAvindinlsemisiivss Tusideguninunuodednfents
Y a a L & o 9 o a @ s . P=3 '
JoyamuAmNetududamesieaely Aredrusumisinyiunnsdidfunuiilvemisers
o o a [ 3 <3 e » - g
Tiwalunistleanuuwaimnaludi1ddug Tedin (Aldoori er al, 1997) nazdlasnuuzisan
PefudunAaiunanasIIsvenssinisi 18 (Terry e al, 2001) msnansaludadld
=Y s H -3 - » < .
wwusnuziaumumveslvemisnasiissemivinszuuglifuguiuvesdr 18ian (Field
® s : . o 3 @
et al., 1999; Lim et al., 1997) ufinmsanw luauda hiifvene sonlsamuman1lésunn
loemslummuiiu substrate WAunuARG o lud ldnemiludaGsamins1d5unuauls
J -4 4 - -y o
(Roberfroid, 1993) F30198n21midu 111 lun s 19 lvemsidedSugeiszuazuuniisoly
aTdmiloununmaausunz 119115 TuTe@n (probiotics)
9 s P < - Ps » P 4 s
UM ANIDINDVBINTSUS InnluemisrequamAinumuiulniuinuie
- XY . - » Y ] 1 Vo e 9 Y] o o o .
uands hidlusinsesuerusuilegiu s lasduInglninsrdestunnuduiuiseniems
- v ar 3 ® o e b4 <1 < - A » PP
v3 Ianlosmsuaz Isammzesis dniudesuilunszdedlinmsAnpuimnAuiveuaasmiim
Y o ' s 8 ] o
gnRBvBeesnszneua q Heglulvemisrequamuoz Insunisvesnudae i
2.1.6 Yarusnuzlumsvilanlueims
Tuilsgtudeimueuustunisus Innemis WWuldouwin anudngdvemisigay
» ¥ +
Tildasimitessnemismariilidausioluns s masimungunmseme famai 1den
11581329984 European Cost — 92 Programme WUNNAMMANANDENINudAYTumMS
v3 Inadnuazra sz adsemalunouglsy (Cummings, 1996) fusu n1svus Inalvems
Tuilsemmuaunududsdnnsus InnlsemisTunouglsy 1su dsusa 8a1d uae
anhuiluediann (SauraCalixto & Goni, 1993) ¥oirusnuzyeadsinaloeimsins
Fudsemiulundasilssmauand iy sazndszmaluansiverandns WRiausiuilan
P 3 P Py [ LN ar Y ' a H A J
Tvomsdsegluzi Indusnalsan hildamss 18 n3uiu usSuanisus Inadimuiu

iy 30 pfususmiderereuuz Tullszmmoesiiu uaz lummsgenismszyhdsnonsuilon



FnMOEANG Y sntmanTiT .

Tuo s 38 A5/ daudndgjendsus Ianloamis 26 n3w/3u (Miller, 2004) 81113 Tuuay
a a a P2y a s P [
wawesiiouTasmwizluaniy 8a1d uazndaldlsnuloemisge esingaulidmu fn

o o & - v d
Sy walliasNsaszgans dedeiquanuzysinisys InaloomisTullszmamanti Av 20
AT dMSuRI0 uaz 15.7 A3 dmiudnd
2.1.7 waveanszwumsilsjineguauiinvesleims
A d. lg o o M . d‘
quautianiesumhinvesleemisviniisiuegiudasidiussninloemisn
y ; y < o
ranimag loemsh hiazawnh winaeymn anzlunisads uasunashivvesdnea 19
(Cadden, 1987; Drehen, 1987; Jaime et al, 2002) 50MAITpNUNAYOITlesoiums
' assy P s s 3 o e Q’: - XY o o 3
wlszUdegumuiamunimonimveslvemisiiogedisitauasuninisnvaudaiu dniuls
fims1¥ngau 33mslumsiinsizilvems uazannzlunszuunswdaiiuansieiy
WY (Larrauri, 1999) e SO
2.1.7.1 WOUBINIMINABASITNIAYDI 108N
o <4 I ¥ a
punindunszuuninislunszuunsulszlemisnnisine Widans
] . L d
nlfounlasesndszasunas Inssadisveslvoms msnldounasiinszqulaoisnssums
H - 3 i o ar
oulaimiatusgninnszuiunisniin uaz lavndnszilsensudlsnisazatoves
r 1 i o ¢ v a o
nduanm lsaan q Titluesmlssneuvesminga o lmisliandninulunszuaunimin
J ] < <4
Tuinundene oz'luiaa (amylase) TUsiua (proteinase) ITwdniuanyIsiua
4 4 .
(polygalacturonase) 1agQia® (cellulase) HOZIUAT-MAN IASIAT (B-galactosidase) FIUBY
e Lei ¢ @ v =iy va
aawIndusan lsanithisnlsensuverniuvastnmmizinzes uaznan 1dfe msann
& (] T i as' .’ ) 1 3
voulSunalsemis Fadnaplszneudisnsgadslvemisiazainihunzuduruiedu
o s :’ -3 a [ 9 P S} . ) .’ -
vosloomsh hinzmnbinannsaianisdes1d Induannlsassgplanddesgiiundn
< o : v g L4 o o o
swdmsdszaeuiiazainit ivuInduwnailss medumilunate uazesdilszneuves
» 1 d
Tvemsi hiazoinin sy istiwog Taminzvag 1o (Jimenez e al., 1998)
° 3 o e -~ a' v o ag a s
znenuaznznanfdiiuemisniniimnishisndiuaiga uznenimmns
wsgthemsu3 Inalimsgapduloemisszndenszuaumsnaanin (Femandez-Bolanos ef
al., 2002) vaiznfsmalvemnsnnnenan)iasdis lndifivafunsndnidan (Roch e ol
' y ’ 1]
2000) uanalylunnudusisemsmaiiszgnus Inandeusudiufidiuveunalin gl
2 3 3 .
nsulsgdaniidauvesloemishgodollazarveg (Soo and Hong, 1997)
2.1.7.2 wovesn s innwdouseguauiifveslsomis
nszuuns lgmunniigalunisulspliagaui ldvinisfAe mstianuiou
J \d -4 3
Falaun msanldifen nsyedu uazmsussynseiies Imsnuhmis ianudeusmnso

4 A o e A - 34 e
nlaswileduiaveuileiwony uozmsnidsundasiivuegiusilsznounas Insendeves

63444
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[ P o 3 <4 ° d' 4 ¥ s i
dauiihuloems sniusainmsuilufiszdesfnuimaveans arudoursguiauiana
- -y LYY -8 z ‘s‘ Y ] - 4‘
il guirutanIvn M nazgaauiANIFI meesloemis inensz TanswdalSuan
e TR} a . a  as 4 9 )
praesvesmisisezneululvemisnilse Tonidegqummimaseylundanusigamendda
Y a
Ausinn
- 4 L4 & o o U
Tandlndnsdutfideatiuassuounsi hisudaihns Wanudeudlein
y : y Jd o "o
Aniiigungil 100 sarusaFod Ter n3eluinstd nszurumsmariiiinalumsduds
a : P 3 - 3 L o e s P 18
fenssuvesou lsianuaiamisodinnifosonuauiAvesndasungaiio wain luns
4 - 4 4 - < a o
dssounnalszmsiansafiayuie anutisveulsiweRsiunmiu T msgapdoiuaz
a - P a aa a Y o 3 [ 9 -
Ny sWDIMsINATUALNBUNRALUNA MsnAn Tasnd Tleruunhinssuiunsaulnidon
o < - - s o e 3 o 1q ¥ as » =3
tazomnsmivguugiinisiAeansengunpinnd lagewlimse hildauaugeswaon
14 oz Taoms1imeunuusssuam3emiay luInsion (Heredia er al., 2002) F2uMsV3IY
(3 ¥
nszilealaviallesilaomsldgamaligauazammauluszoznadudu
3 P a a o o e L 4
9 luanuiueidimsus TnasmsnaRsnriunszuiums anudeu
Tuy3uan1n (Block and Lance, 1987; Reistad and Froyich, 1984) i@ hilitona1s91dnse
- Yar oo s o et - o 4
s Idsumsanunminiiuentranisnlfountasveslosmisuazesmlisney
) 1 4 14 9/ ] . -
vesloomisluseninnssuaunisinnudou uldsziisisauiusiiiwag laouans
° o d. - J 3 d' 9 o 13.
amsdszneuiimanimeauiigmilouhszidludiulsenoun 183 umansenuIndiqa (Ben-
Shalom et al., 1992; Massiot et al., 1992)
, : da 4 '
Tajana uazawe (2002) TAAnwnsnidsuwnlafiinavuseninnszuiums
wlsgd Tasms arndenamaanan (kidncy bean) wud myazaroves Indusan lsaiina
» ] »
asnmsanasvesTnulvemisnmuanazdau inginennnsgudslvemsiazmni
a 3 1) -] ¥ o < P =2 -
Mmanvussiny ldsaveaTmnaloemisfinuluunsd@iumasinnisinn
o 3 o ] 5 .
slsznpundudouszninindusam lsduazsefszneudu 9 Tuems 1wy TUsiu uas
o 2 Par = d e
msdszneuusani 185 umsains e inthiluems (Takeyama er al., 1996)
pszyunmlsallisausufiuiefiseih Iiinuazdammnzusms Sudsen
A r - ar L] L] v
Famsans ifanisanasvesesntseasulosmisuinuis dasdrasu szuin
9 a o o 3
N33VINNITHINWAUND (lentd) 3eH1Su1mToomisantisvaniiesninnisonnsves
weiyag loarluy5ueimin (Vidal-Valverde and Frias, 1991; Vidal-Valverde et af, 1992)
Tuvaenirdnmd1atinsdunud nshinomdou (msduliifen msysdunienmsew)
v - -3 -: o : A "ot ar ar 3 v ¥
AoldfanniutuvenlSnalosmaianuads hifoidessunis dunseiduulmi ud
a a s e » v a ) ' ¥ Y
nasInmunrsInlsznsunFuFeussn e lstuuazloemsdamudens Itanuieunas

M AnINYT N 108113 (Caprez et al., 1986)
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¥y ¥
P Y do o« . o o
WBNNINTIMSYIAUKDASUNANLMS 1dnsanazarsazaiosiianieg Aaiu pH
< o o 3 é Ay @ e -s‘ - J ar : 4‘ - . J’
i)ui‘luf;tgmmﬂiynamsulauumlaamaﬁnuamnﬂwnmuawawvszu1an=mumsu
» . » 0 . y
davdiasn 13inss13mn Tudss Aunzuaen 0231 la uaztnaie q ismnumiuiie
4 d 4 - P ' - s 2 - .
INUINVUIBYIANT pH 4 H3010NTINISHIANH pH 10 Mellamnsoesuislad msazanw
el . 3 - g -é d. - ‘g yd LY 3 [ 3 -
vovsnsznonlvemsinansnisannsveuiioduia Fananinavuiihivd iy
o ar [ .' 4 4 » 3 i 9
Tundadus 19u Aunzndeendaitsunaloomisgunsnusemsunsyasmazavan 14
o - a .3' (XY L3
Hos Tavia lilkonsenuiinasnan1iz pH Susgiusindsznouvesluemis szuznives
M3 11280 vuiAveI Ry nasseAuMSINTYeUBANad TUMISHAA (Brand ef al., 1984)
d e 3 sy
2.1.7.3 HovaMsInusnuReRuauliAveslueImns
msinusayIdmsnuifeIsa Iuasinaaienonufiss s AN nNaIENI
- N - -4 « -« Q. [ ] - (%) ‘
dssomduie (7 iloduda nozndusd) nazguaimni Insuinisvesndasunganiolu
i P o 4 e
annziminzay FamsifdsundammednnSnauazguomveslvemisvusgivaniog
4 o » 4 - . P
Tumsinusnumnmne isu Tunetllaimnuluanizussomsmugu Tinunisdouuilas
a > - 4 o 2 ) d Prw
Ysuratlsemisianuas Tusanianifanineuaslaona lihnuluanisnivuaununis
1 P ' o % . =
muvuvessslsznenloemisuaz lasdmuuniduwinnsaylsiin (uonic  acid) #
- =2 < S v o
Usznoudromndn Indusan1 158 (pectic polysaccharides) (Marlett, 2000) SEMTNMSINY
Snurnnatoviin i¥u Aunsndinen uasalns uaswis HS BMsMiuAsEUIUNITITI0
o q ¥ T Ay . Iy f] o Z%a S % e q
M inumusduiustumsinuiuvesnanuidule Nefiszinod 1dgunimves
a o o o - x . ¥ e * a 3 Y o
NOANUNTAMBDADI NszIUMsTNN Tunie TN Tasuineenssimaudulnuds
2 o P 4 ¥ o & p o v
YUBINIIAIGI taslinufsvemnuntsnidnunlatentsznsuveslosmismlsensuda
aniiu wagloa uozielisag lod (Bemalte-Garcia ef al., 1995; Rodringuez et al., 1999a, b)
v a 3 oy,
2.1.7.4 HOVOINUSUNIABAUTUIAYDI loo M5
LI 3 ﬂ - o A - 98 & o ar -éy
MsusudadudnIzmsnishamansalaimesnuinuninvesinaainenis
y 1 -y ’ o ﬂ. - ﬂ’ » Ay
umnzumsﬁnm'lumnumnmnunmmﬂszmumsumamﬂunmm‘luam15 uag
- [ 3 2 o ar ar - o [ <
vanIniuman Idndataudain msanyimiluna Idfesfeunassiiuh Ysualvems
1 4 r o (; * 13 ar ar *
Tuwa Tiudussdnnlunalfian (Salgado er al, 1999) usmwalunnasedudndunni
[~ 4 " o =Y d' ) o ] «-L ]
asusuve i isanisnlfoumnlasdedsmalsemisludin i unsen 82018 q Readwe
ATV UAZHAYYD (Nyman et al., 1987)
a A v
2.2 'klm‘msmn"faqmaaﬁamnﬂa'iu
- . F - - -y ‘J vﬁd'd ]
aniaves loemisinsudaiuiugauaziilvomissia lmiddiguanianasoqunin
a 4 4 4 R R S P 3
2ONUIABUTUBIAIINABINITYBIRYS Innfiiuiuyniu FandafiIngAunivaohanin

msnpastnnnwIeigsodnn1ysz Tenild (Chi-Fai et af.2003) TagAviimaennms
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S

o Py 4 w o e .
usnipsndszneunanidesmsseninisudiininusaiiuiagauiiismgauas hil
] 1 4 i 4 »
AR Tmﬁ'?ﬂqﬁumﬁammmuﬁm1‘1‘1’5’muauﬂﬁ‘]uﬁmwaw?mﬂuﬂu (Grigelmo-Migucl
and Martin-Belloso, 1999) ilsgtumsaumiiagaviiorinnldiiluumasveslseimsiie
= a o i s 2wy < 4
wsuaslundaduatomsiifSnalvemsdusuldsuanuaulunuunyuly (Femandez-
o 4 o a o - “ 4 o d .
Bolanos ef al.,1990) vz lusanIagauiimdsvindisdunayuluszninnszuumsulsgyl
' Y o o a . o :o < ' q’ Yo o 1yﬁ
neliidalymimarsygisazfaunadon us o iiagaumaii ldsumsnvsan it
1YY functional compounds (Carle et al., 2001)
) L d 1 d s »
mnimdsnnmsfnime Iiluveudondni 1R nnszuaumsudsgiua Wiaaime
- - : o - & s [} ¢ & o ar <
innwaa 1 dwald uazindesdy dalidsuiuediaies 25 nlesituavesTunuingay
a . 2 o & 1 S o 4 -
(33AU (Fronc and Nawirska, 1994) fifeyatiudininlszunm 12 ilesisuavesmniimassin
a’: :’ - o I [ =3 H a a1 2 e
misfnima Winidasinnszrunsulsyl luTuaudezgnds iy luuauinedahld
o P ' ¢ 2 - -5 .’f : ¥ . d’ . @ b4
wansgadolaonlanlsz Towd Famafimdesinmsnniwa Imaniaunsodiindunly
- -5 s - 3 < 3 < 3 o A ]
Tmitisanniissndszneufidluise Tominequamuaslidiunauiiiguiisiaduy 9 (9u
2 o » A ) e o 9o {l o o o
a3 lu'laase Tals@Au ussg uazdu 9) mafimdeninnismnima Wdulluiagauniismgn
3 o o o [y P s
Alddmiuomisauuazeomisdad (Fronc and Nawirska, 1994) n1s§amsnmuizauiy
voudoiinannnsulszianaliensivaamissslunssuduwazmmsisyl T uaz
) y
faiide lASvusumansugisdmdnemmlumsinevesveudomaiin 5iiiuiagaulu
< a e S - ' & : o] » -
pspaanaaduasiialng daiuslinnuniul18Aszsroaailgniffasinlsenu
ATINNI I
= - o L] 1] X A -] e :
fiwa Tinaromiadzediusu du usthilo fy uazuznendnimnlFlunisadaimald
P Y 1 as - S oa = aa s < 1y
saglimsaunu Taqmdeni 18lmsdsnsuiiinuaias q TulSuugs Tavludiuves
Tvemisifludauniidsedniamnalunisimnuasoune 19iuemisiasuguan
(functional foods)
] » L 4 ¥ . )
manmasvinmsmniwnauazwalll 1Aun uethila 1ve3 Tvnues uvamnsisun und
< < ada o < ; a o
unazunseniesndseneuveslvemisiidsuiamaaud oz idniiug(Nawirska  and
) L4
Kwasniewsk, 2003) (#1579%) 2.3) uen9InTINAISANYIVOI Laurrauri (1999) danuiriag
: £ 3 ¥ " A & =
mdefisnwa 1 Taus nsvivize uveum du sazusdiailumasiiganludeloemsdsdl

Py > 3 ¢ & o @ -
Ysnalvemisnamuagendi 50 nlesisunvenimminumia (a1319% 2.4)
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1 d‘ :; 3 : Nd ¥ oa 1
A15190 2.3 sanilsznouusluemisn ldninmanmdennnsmninnuassa Wslaan

oanmdszney . ; ; , ,
uethila 1%83 T¥niwes’ HURAIABISHN und uaIaM
¥palye M3
AAU 11.7 1.51 7.85 2.73 134 3.88
1giiiwag laa 244 10.7 33.5 253 186 123
waglaw 43.6 18.4 34.6 12.0 34.5 516
antiy 204 69.4 24.1 593 335 322

‘?;IJ’I : Nawirska and Kwasniewsk, 2003

M 4 J
AITHN 2.4 ﬂ\!f{ﬂizﬂﬂ‘ﬂ (ﬂgll/loo n%’nﬁmunuﬁ’a) HAaToAIIAINITHIN IDF/SDF Y83

lovemnsnldnnunasa q

Panaldsems IDF SDF TDF IDF/SDF
1nsHNgRUT Ruby 56.0 4.57 62.6 12.7:1
ULUTIRUT Burcka 50.9 9.20 60.1 55:1
UTWIINUT Fino 49 62.0 625 68.3 99:1
#uWug valencia 54.0 10.28 64.3 53:1
werhilaWug Royal Gara 63.9 14.33 78.2 45:1
werlilavug Granny Smith 56.5 4.14 60.7 12.9:1
uerliavug Liverty 81.6 8.20 89.8 9.9:1

31 : ARYadn Larrauri, 1999
. L 4 . } 4
Mg : IDF = loemish hiazeioh SDF = lwemisfiazaioniiuazs TDF = ysuw

t 4
loemisanua

s a” -A <3 g It o 1 d‘ ° o
FagmdensnindunazuzundiivSnuunuaziisimgatailuunasiidiiguos
» v » '
Toems ivesvingau lUArumndAy (Askar, 1998) Hallsiiaouiru aqu uetila ndnu Hss
3 & \d - ar Qv o 3
wazdu 9 ¥ lunszurumsudsgldmne MinaYagmaenaiiusmawinn iy nden unu
3 o a 4 ‘sy ﬂ o 4 o 94 9 o e ¢ s : yy
wozian Iagaumarimnnsaiuileateniisfinugunediunsnivesndaiuamari 1461
o Tt ¥ < ) <t < - < o a a 9 4
dalisimsAunwudalsz Tost iesnnimsgadsnadiafsusuiagausudussamiso
. ¥
AIHDABNISIANT INVBINSZLIUNTSUYSs UNERS UGN AT 14 (Schieber ef al., 2002)
« ] b d
voudosnunasoun ldnsndiidsunaloemisdszum 25 wlesidudasiminuds
. . o 4 a 78 @ an e o
(Martin-Cabrejas e al.,1995) uazinjaendilizsadadiidosiuavesloemsh luazarni
¢ o ¢ o J
TufSuags (70 nlesisuavesluemisianun) Tavesmlszasundnilsznsulidae shaa

iwu nglaauazlelaauaziinaumuiselunisifiuaisduljasvioendiasuni
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s e . d’w é 3 o a
Us2ANTAN (Salvi and Rajput, 1995; Larrauri ef al., 1997) uonsnidaluznondalgdmsy
@ :’ s o o : o a 3 - L
naminiufss I Sagmdsnasinnisnaanganlidrsmsiseneunne q Rililse lesiae

gunm s Indiueaunzloems (Heredia et al., 1993)
2.2.1 dazlomivealseimsensalal
™) 3 < LY o <
Pegiuse lomireguama ldnana ldlunsilesiulsninlwas Isnnzisanare
a w @ e v P o P P o 9
wiialdsunmsveusuiuetunineitudssiumsisznsuniivss Tominegludwals
s 3 3 da a aQ
(Benavente-Garcia et al., 1997; Block, 1992) A5 anfidusuuz insausdnasiin (3miiug)
o : 3 Y A o o 9 aaa
wozia Taueoa luwa 1 annsodudi Tsamariiiiesanindszaninmvesmsannljnse
0ONFIAYU (Hertog et al., 1993; Marin, 2002; Salah et al., 1995)
a a o s o -3
BNINAVDINTAUBTADS LN TUNAWATZVIUMSIFUNISRATUMDN MSENHIIYNIA-
o - o o o o o aa & v v
31 Ty nszuIuMseBNFATUIRLI AnFuveuAaUazaes luu TR unsARuTBtuNI a1y
4 o 1Y W A ' la b ﬂ Y aan a Y
(Buettner, 1993) @i higdeduiuginsausanssindullumsduljnsnieensiasu
or n’l s o o n’ oo ﬂ - o
annIndutnIsNAIYBUFANLIS (Diplock, 1991) usnenilialussanitluaisi1asy
. - e P - 3 - ey < o 9 <
anveuluduesrundndminlugusidumsdnljisoieondindu arsdmuzise
» » . } 4
futamsasde naziisainsalunisdudimssendiaivea1viv (Elangovan ef al., 1994;
Jean and Bodinier, 1994; Marin et. al., 2002; Meyer, 1994; Rice Evans et al., 1997)
o e o [ (XY o o - < o s -3 o
naasms loemsamInginlsynthuingausiandn e lsiamlaoia
lvemrsi 1avinwa ldliguamalasumisidgansginiissnindssnen Tudreas 7l
ra - - P : :
UszlominegquamlutSmanminsay MfSnalsemsnosoninimus anuawselu
1 4 1 4 ’
arsgadiuaziiy anvawsalunwinlud ldIngiigendy luvaz@erduni
a e R ] 2 = . 3
Pinansa anuazamasnud asiuleomish Idnnsa lisasulinnuddguiniu uaz
finswauinszuunsdmsumsmsonlvemisviasa AT sgadoasisenoundu
TSl o & < 3 P I e <3 ] <
sz Tominequnimdesiiqasseis iuodrequamigandidrloomisieaiivseinaines
(Larrauri, 1999) lsomisiduduniana Wamnsmimnlszgnaldlugasmnssuemisnioy
v dad 2 < < b
fulinanaidon Fuiluloemiilszneudivlvemisiiazaoni 15 wedidud lassamasi
1 d
anwamsalunsgnildnaiomi (Habafood, 2002)
Faqmdehsnnuethlatimaauuas IndRusasuilumisissnouhiiivse lomide
’ b 4 1 4
QUM (Carle et al., 2001) wazMmnimassnnisiniejunszneudlnloemsviiagi q
. @ 4 0'# % s 3 4
wuiRauaenuaziiionsa (Schicber et al., 2002) tiipannlvemisimariilianudonls
o 9 o ooy o o~ o - o o 9 - <
fumsamlfisveendiasunilueyiusvensauazdnlsznenlidrsarshisruasy
s ] s a M a4 a o a
AuAMse MBI NANYstinaznme leomissiiasumitaulsieloemisyilaniimady

Adad 0 < .
tinsfueglulSinugs Fsmunsousn 1d9n)fenuziae (Sudahakar and Maini, 2000)
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Gorinstein et al., 2001 AnyudSouRisudsuimluemis ars Indiuea nazussigly
woridla wud uaﬂzﬁmﬂwmﬁwm‘luam1sﬁﬁmmﬁuammé’mm'wszwhﬂumn1s?;
avarriuazloemsh v

Grigelmo-Miguc! and Martin-Belloso, 1998 finuwavesnisianlsemissinnalise
AuaTAnImen MIaEdnYaEN NI UNTY N AR BINES WU dauTindesin
msffuﬁywﬁuvf]uLma'wm100m157;ﬁfz’luwﬁaqmnﬂﬂ?mmtmﬁuqa

Fernandez-Gines et al., 2003; Wolfe and Liu, 2003 finyiloemisainimasain q lu
gugildidudmunauiiduasluomisiemvgus wuh lvemsnduuazuetifai
gauamianilsemisnnunastuiiesninimsdseneuiiisz Tonidoquam isu
malwused IndWuea uazunlsiiu '

Gorinstein ef al., 2001; Grigelmo-Miguel and Martin-Belloso, 1999; Prosky et al., 1988
wudh leomsii lnniassgaduiide IdSouniuilenSouiivuduumasvesloemisd
v3 InnfuTaoialy iy Syt u‘}mmnv‘iwszga?fuﬂﬂ?mm‘luam15%:?\101{1115xmm 33
wedidud vaiziluidnmanuSnalvemsfivs 7wWesisud

2.1.2 anvzimnzaiimsnialuemsyiiansninTaqgmsenseinnalsl

Larrauri (1999) 183109131 loem s Tumegaunansiquiaidadmo i o hif
pafsznouiitguaimisInsunns Sanduduunmimezdiu g Bifised § uaz
ndu fosrisznonvssmsdanmnssufimugauasifinanfivane Serwnsifuinymm i
s 1dfunszuumskan SpuauAansmonmamidesms et lsiaemisd
gan i aeleems hifisuusezdsnanenunm Tassmvesoms TavnisiAounuaula
ysmen i urgilinadenuinuT s MAuFavomant g Fudednlvems
mﬂ'ﬁ‘vm‘luNﬁﬂf‘fm*ﬁmmsvzﬂuaviammmmsiﬂumsé’uﬁ’mmmmﬂﬁmmnﬁnﬁmﬁ
(Kethireddipalli e al., 2002) ﬁ’n‘}”m'mnﬁ'mmﬁ’mlumn15ﬁazmmfﬁmmﬁﬁmniwﬁmﬁ
dhulosmsiibinzawiluems Tasiiloemsfasmoindenausuiheesolfaany
WiiA (Gorinstein ef al., 2001)

JeyiuiiSaqmideianmniiannsolfiduumdeveslosms 18 s du uzins
Flesn ogu #i @fexﬂmmﬁwaﬂummsﬁﬁf]mmwﬁ ipannfiviinalemsnmua
oo msiiazarenis ﬂ'nummsa'lumsgﬂimfmaztf‘lﬁu awmusolumsminlud1d
114qj7iqa uaziinsa ManuaziSinamasaoniiar Seinduivzdsaiannnszuumanioy
loomsvinua I MiSnsqaudvesiilszneuiifivse Tominequnin 18us iaTiuosd
assznow Indwuen unlsiiu uazdy q Wiieuiiga dnvuzmwiEidiRyvonaasuaih

¥ .
15 lumamisifie TuSinulesemsgsnsa so nlesidud Samududminii o nledidud §
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YmnaTuiud SSmnamdsans ¢hn 8.36 ATagareniv) wazsImIndinznause d
ﬂm’;z‘?immzﬁu‘lmwiasifuﬂau-nmmsNﬁﬁ‘lumn15vﬁnmmﬁaamﬁoﬁamﬂﬂﬁ‘lﬁ'ﬁ
Kono il

2.1.2.1 MIAAVUIA (Wet milling)

yasymnnidnnaluiagavaasudududi himnzouiieaninszning

v
o

wmumsﬁ'nv:mmmqaci’mffl"ﬂﬁmn Soinnnundunsumseuts nazdeerninli
zf‘iﬂmsqq;nﬁu’iﬂqﬁuﬁumtﬁvsw'Swmsuumfmon Tudnmanilsnnaeymai ngjiuly
Pinzanudmsmiasslszneui hidesns wu thma ssnhetuasumsdn Sahig
svoznmlumsouniauiu

ﬁms1%'111:maumﬂﬁuﬁﬂﬁ'wﬁu‘lumsna"iaqﬁun?nﬁ'u#mn’ 0.6-2.0 1I5UAIAT
vfn'ﬁuaéﬁﬁ‘ﬁmsuawﬁﬂ-\mﬁmqﬁn

2.1.2.2 M5879 (Washing)

nsdniiiaqusyasananimemiaesmlsznoni lidgesnslulsemisuaziia
Foyaunidideliifalin e liiRamsgyidvesdisznouludniituluemss
avaorh i5u mveAn1é

msfmimimanningauBuduiinesnetuneumseuus Jeszivh iind
adalundadnuat tazdoi i lsemsindanudias HOYBINTTANABAUMNYDIIAGALYN
yitnfisere i

1) &u

Jhnahmadeszludetadenduiidngioidoudiniudeiisssuan
a9 ’E‘h‘uE]1}ﬂ'lﬂ‘v‘uwuﬁﬂﬁﬂuﬂﬁﬁ'Nil‘..'ﬁﬂ')‘mﬁ'm'liﬂiuﬂ'ﬁQﬁiﬂlf'lﬁﬁﬂﬂﬂ'i’mqﬂ’lﬂ‘uu'lﬂ
Tny =‘§qmmﬁmmv1ﬂaumfwumﬁﬂﬁﬂﬁiwdamsqﬂgtﬁuaaﬁ'ﬂszﬂanmaﬂuam15‘7;

zauih ﬁwﬁaadwmﬁ'lﬁ'ﬁwﬁyﬁﬂ?mwﬂmaﬁﬁsx%mmqaﬁqmmzi’xmmmwm‘lu

msaacﬁnﬁ”w’hﬁqﬂ (Larrauri, 1997)

2) ¥z

whaRsudunldendy msdanldsnuzindsnszuunsitanmeiuin i
udnyazmandnmemmdioundasly Taummz Indfusauas loomisfinzaiei as
Tw'ﬁ'ﬂuamm:‘lm)m13"73azmmfwzﬁﬂ?mmqeqﬁrﬂa’l%’wmaumﬂ}nqjuazszoznaﬂu
msdadu daueymannaidnannsmi higmsgydemsissnoy IndHusadiogly
Tvem15 14 (Larrauri ez al., 1996)
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2.1.2.3 M5NUINA (Drying)
o o oy [ o . n’: 3 9 a ° : dy -Q
asssmiteeniniagavneuduasumsimiailudeinilu Hefinuneis

¥ ¥ 1 4 L d v
SUABUMIAAADN M3 T BTUADUDY 9 (Ferguson and Fox, 1978) msvimduilu

€e

o

o A P & u a - Y '
‘U'Nﬂi’)ﬂ‘r‘l’ﬁﬂluﬂ'liN'ﬁﬂq’.ﬂﬂ'lﬂ'liﬂiﬁ"lﬂ'liIQ'ﬂ?Iﬂ BIVSHIVINUFS SL’J?I'IAIUﬂ'I'ﬂﬂU'iﬂ‘}J'ITﬂU‘hJ
v
FouAuwIN s AR HozFIvaRvLIAYBIMIIUYIsYs M g lumsvuds

Tugaamnssuemsiins 1935 luniseuniannuie edlshamnewdng
ﬂfuﬂaummnuﬁﬂumsuﬁﬂ‘lummsmmn%’ﬂamﬁaﬁwmwﬂﬁ AUANYMSYBITNGAY
Taun mm‘?:uqmazﬂ?mmﬁwma% sdnsldFunsRnsRensenUUUNIZYIUMSH

3‘ﬁﬂ‘ﬁlﬁﬂNﬁlﬁﬂﬁﬂf}ﬁlﬂ""ﬂ‘\lﬂﬂNﬁnﬂi‘l‘m"lﬂﬁ'ﬁﬂuﬁi{ﬂ (Ferguson and Fox, 1978; Bemardo ef
al., 1990) ‘

Jesvfiinanenisifonizlunisevuisiinaiiae AUANVAN NN INUDE
guautiamManiivesndaiaal mseyininay M3BusesnesEneIngALTinomIE
awazanlunsyiian hireliiRauany nozldaunud

fideyaroomnionnsabududewavssnszudunisimidenunimues
wanfust us Taowa Tumsidnmdeugess lihaudeiuaauazlonlasomsiiegmelu
iraBenINGIdIRanoInausnmyes Induanlse 5 mvaAu Hssauiiofnsienalndi
'l 1Bvesnsgadvaisdsznou Indiuenlugaedisiudsiigungiqe Vailazm ¥
mansvanddesasssney Indiueaiisvegluleemissinmsidenamuvesaniiugs
i higmsdanldeseyRusvesnsaiiueda nieifugaisuduvosmsidouaaioyes
asilsznen IndWusadion1miou (Millard and Berset, 1995) lasnavosan1iziuns
mJLLﬁ'edaammwmaﬁmqﬁnmwﬁﬁﬁﬁwia'lﬂﬁ'

1) #u

santummiudalfenduiinamnsnySunanfenduilFlumssuuiudas
n%e wozgamiinidlumseuus °‘§wzi’ma¢iafhmmmmm‘lum‘saﬂcﬁmfwaﬂumn15
?l'aé'mmﬁﬁnn’s’aqaﬁﬁaﬁftﬁmﬂmnmmin‘lumsQﬂcﬁuﬁwaaﬁmdwaﬂﬁ'aam (Larrauri,
1997) 'uanmni"fmsLf“}auﬁmwmaaffﬂsznaumwﬁﬁ‘lu‘lumw1sﬁa:a1mfnﬁfﬂi’fqmngﬁ
qaamﬁﬁﬁu'lﬁniuﬁu

2) Bgu

Ysna IndHusaunzumuiiulumneguuas hidnsulfouulasseniensi
uisiigungd 60 verismBud vaiziiiie lgumgilumsiuds 100 woz140 esriaiFon

P * A I3 o 3 P a
giinam S Indfuonanas 18.6 uaz 32.6 WesiFudmuday edlsAnmuligungil
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° 3 @ ° < a < ’ s o o o W
TumshumiaReanussi ggudounuiumiosns 11,1 wez 166  Wesisuanudiny
(Larrauri et al., 1997)

2.1.2.4 MIVALNS (Dry milling)

y > o & A 4a o o o ¢ v 4
mMsvaureleemisnanuaiduineiunissensulundadiusnganio ¥

o - 14 P 3 o : d”.ﬂ (XY =Y s a

Jsomsiuauiaudlenientsznoumaniifuanaieiu Nelivusyiusiiavesingaunio

1 d b4
paflsznenvesmiaen Mmiuansiinareguaula lumsguivesleemisuasiinoderiie-

@ e & [ Py Y a 3 1 Qs o

Fusia Fanisveusuuazguamveslvemisinz diGuas Ty luemsvuegivesmlsznou
<3 c': < -sl 9
maniiuoz Inssadanemenmessloemis Taom luvuaeymavesloemissiannls

Tun1enmsAlinsZue 0.15 uag 0.43 aalAs (Archer Daniels Midlan Co., 1992)

v aaay =y (Y4 v
2.3 msmuﬂnmmaanmﬂ‘mam::lsmm‘smnu::na
v A o = s o \ /e . ’ 4 P
23705 0NMIINNMART A Mangifera indica Linn. N23udu Widuduvniana
< . 4 aa o a p= a
fwmalna luRed@iivs veulusey guluu darwluuvan nduasnii s nau aensen
' - o 2 a o & a aa A a a A - a ¥ oa
FruReutuNAItuABUNUINIWUE anAudide) disgauldnuiluGmsinTamiscdu i
o [~ @ o s aa o ] ] LY ~A [ o d
waaniolu 1 wae Wujuzidefitoulgn 1Aun uziudissasiny usitaiujusna
] w o o » o o c’ 3 a o @ w o @ o
iU Isneiua uzinsiufieen lng o Augihau Kugnusauss Wugivuaay
)4 A e d o ar o s d’ o dar 1
Wudu nazlivugdaaSuusnawdosuzasiulsemudsii  Wugsulssmugn 1dun
: 3 ° o da a ' a < @ v
wnen 1l o383 Nosd Wugsullsmuas TAus Hhdu Sunads weguse Wufialssl 1dud
udzeidl
vzaradunaldngauTudasdaliu ussig nazarsdulfasvieendiadu 1u
wat-ualshu Ialue D wesd wezmsisznoulunguialiused 1aus Husainiedau
(phenols) NIDFAU (quercetin) Tolannredau (isoquercitfin) UBHAIINIDY (astragalin) Haau
. = . . = 4 e o
(fisetin) NIAUNDIN (gallic acid) HATNFAUNAIAN (methylgallate) FaTunvmd g lums
ar o ar v s 3 o
HesiulsnuziSaas Ismiale uziindubzasulid e InunaFouuas loamis sanedeld
o . o 2 4  ay o
wawe loemish hinzmmhdmunaluusiiidamsslunmstlestuiesynuazuzisa

118 1ng quameTnsumsvesuziinwaaslumsiei 2.5
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W3aunat 1 §2w (165 )

13013 miw

¥ g 134.821
NAINY kcal 107.250
Tilsau g 0.842
Tusiu g 0.446
11 g 0.825
a5 1nlamsa ; g 28.050
lvoms g 2.970

HI514
unal¥ou , Ca mg 16.500
man, Fe mg 0.214
uuniiiFou , Mg mg 14.850
Woawesao, p mg 18.150
Tnunengou |, K mg 257.400
TaiRuw , Na mg 3.300
danzd | Zn mg 0.066
nowAI, Cu mg 0.181
uuIntier , Mn mg 0.045
Faitiow |, Se meg 0.990

Ienaiu
Vitamin C mg 45.705
Thiamin mg 0.096
Riboflavin mg 0.094
Niacin mg 0.964
Pantothenic acid mg 0.264
Vitamin B-6 mg 0.221
Folate meg 23.100
Folate mcg 23.100
Vitamin A, TU 0] 6425.100
Tocopherol, alpha mg 1.848

Tvifu
Fatty acids, total saturated g 0.109




M31N 2.5 HUAINIE INFUINTVBINNINI (AB)

413813 iy W3ana 1 §rw (165 n¥)
12:0 g 0.002
14:0 g 0.015
16:0 g 0.086
18:0 g 0.005
Fatty acids, total monounsaturated g 0.167
16:1 undifferentiated g 0.079
18:1 undifferentiated g 0.089
Fatty acids, total polyunsaturated g 0.084
18:2 undifferentiated g 0.023
18:3 undifferentiated g 0.061
nsaszily
Tryptophan g 0.013
Threonine g 0.031
Isoleucine g 0.030
Leucine g 0.051
Lysine g 0.068
Methionine g 0.008
Phenylalanine g 0.028
Tyrosine g 0.017
Valine g 0.043
Arginine g 0.031
Histidine g 0.020
Alanine g 0.084
Aspartic acid g 0.069
Glutamic acid g 0.099
Glycine g 0.035
Proline g 0.030
Serine g 0.036

7311 : daudlann USDA. 2003
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Taimsusnuazszysiaasdsenou Indiuealuuzuislasldimaialumsuoniosms
afawmnoumdandt 30 3 naesniisssuusnfmounidordumstsznoy Indtiuealy
112981033 s1n 1Ay two-dimensional paper chromatography 1fiBUBAAIUszNOY TNEH-
UPAAAARIY D23 AU BiTeT 107001 LBZINTLOA (E] Ansari ef al., 1969) anseui
ﬂszﬁunaﬁn"s‘%‘lumsuun ellagic acid , gallic acid (GA) , m-digallic acid , m-trigallic acids,
isoquercitin , mangiferin , quercetin 102 gallotannin (GT) mnuzﬁ’nﬁuﬁ' ‘Rumani’ M5ANYI
dioga g 131835 msuonasszney Inatuealavld HPLC ipenniideldnRunludes
AT ADUYNABI LIAZAIMIIUG Schicber ef al. (2000) TAMMsuonaIsUsznoy Twdw-
uealuwzii Fmuinlszneudis quercetin ‘/’iagj“luzﬂ glycoside 7 ¥1in 1AUN quercetin 3-
arabanose-glucose (peltatoside) , quercetin 3-galactose (hyperoside) , quercetin 3-glucose
(isoquercitrin) , quercetin (pentose) , quercetin 3-arabonose (avicularin) , quercetin 3-rhamanose
(quercitrin) , 1AL quercetin (aglycon) smv‘;« kaempferol ﬁa{j'luzﬂ glycosides 4 ¥iin 1Aun
kaempferol (hexose) , kaempferol 3-glucose (astragalin) , kaempferol (pentose) , 140 kaempferol
(aglycon) uanmn'ﬁ’ﬁ'mn GA , caffeic acid , protocatechuic acid , p-coumaric acid , mangiferin ,
0T GT M 2.1 uarmsmsidRsunosves Iwauealuusiiefiszuzmsgn 0, 4, 8, 12, 16,
20, 40T 24 FuMANEHUIRG Fanuisznemsgovesuziag hiinsAvundasvesnsa

- < - \| Ll & L] S 1) ]
unadndasz unalounuiiu wazp-Hydroxy-benzoic acid FudumislunguIndiusassied

oar o -y ‘g
Hudhnatu
300
—®— Free Gallic Acid
250 - —O— Gallotannins
—w— p-OH-Benzoic Acid
200 4
Tulnsnsu
nsaunadn/ |

MuAIBEN 100 -

| ~Jo—F T~

4 8 12 16 20 24

[=

na1 )
4 4 an . 4
U 21 msdounlosves Indiusaluusinsiiszuzmsqn 0, 4, 8, 12, 16, 20, uaz 24
Sundamsduing

1311 Angela (2003)



30

' ] 1 - [~ 1 Yya o -~ ay
senianszuumsulsjuzing duvesldenuazimdans lifaiagmaenalszuw
S d o 'y Y w’ 4 o -~ : 3 a’w " a 9
40 - s0ulesiFusveniminnananug Feiaqgmasnaunariiuiduunasiiganludae
msomsmnusuazannsminmuguim unsdasusiemis 18 wienuzuasamise
° b4 o o o a oo ad a o - s 3 o @
dnlfithudagaulunsatamedunliguamaslivsnuts 6.1 nlesisuanazdnlseney
s d4 o
Tdwloemiste 5.4 wesisua
- = 1 g * » v ¥ o -: - - o ¥
MIANAN 1A9INEIMAN 9 B 1dun Ty da e 510 nlden uaznldenvesdau
Y 4 o ¢ ar
fimsiunldinelagiszasimaninu lsnlunarodszina nmisAinuives Alberto (2005)
[ o ] vy & c'l
wuh aldendiduvezizanlszneudismsilszney Indiusalulfinugs Fawuimua 7

wiianazi 2.2

gﬂ‘ﬁ 22 Inserdramauniivesms Indiueauazasysznevdu o fimerdedluntden
AUV N » Mangiferin (1); (+) Catechin (2); (-) Epicatechin (3); Benzoic acid
(4); Benzoic acid, propyl ester (5); 3,4-Dihydroxybenzoic acid (6); Gallic acid (7);
Gallic acid, metyl cster (8); Gallic acid, propyl ester (9)

ﬁm: Alberto (2005)
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1 d
Gorinstein HagAme (1999) AnynfSoufioudsuaInddueanmuanazlvemislu
¥ b d [] 3
aa'lfidesden 1aun didzse notida wdn 191z Aus A543 nazuIWNY D UsHNTN
» bd . 9 -
Usuu Indilusananua nsaunadna loemsnamua woslvemisiiozonigangs
= 9 o oy o o d‘ 9 -~
Larrauri wazAiz (1997) Anwanamlfnsoeendiadusinlvemisiidninuden
. ' 9 aaa ey LY - -~ . 4 a gy et
w1 Msimlfnsveondimdusinloemsildvinufenuzinedelins12au3s
d' o - a’ 9 «aoy
ferric thiocyanate colorimetric W3zAUATIMIINIUSBUAT 0.05 UgnTlunmsmuliin
a w 3 ] ' o Y H
PONFAFUTINTI BHA 0.75 M1 18§30 French PARAD’OX (Indusaiduduildlums

13M) LagIMUUD 1.4 uag 3.4 IMAWAIAY

v - . .
2.4 luermsmuilisosendiaty (Antioxidant dietary fiber)
Tvom 3@ A3 0109nF1ATY (antioxidant dietary fiber) HUIWHI DINISNVYVAVUA IU
¥
asilusiauduloemis (dietary fiber) uazumwmmsn'lumsﬁ'maqu”aamx (antioxidant)
D d o . 4 . . -y J 4‘
Taga1sd i3 on0en5iasy (antioxidant) AN TAuA IndHuen (Fehinuan
v s I - ' P ] s Jn arcy,
18un a3 lunqurianTouees) uazunlsiuens iludu Fsmsilsznoumaiiiautalums
aaa =y o ot s - a o o
dumsdlfisereendindulda Tevlinnuamiselumsimveyyadass nosoyius
o P 3 Qo . G P X -e o Py
ﬂﬂ@ﬂﬂﬂ‘]ﬁwu'ﬂ’l‘)ﬂﬂﬂgﬂim (reactive oxygen species) qmi'lummqsﬁmﬁuwmntyummsmﬂ
Tsaan 9 ;s ovendiasusssusiananaveiidse Tomidegunim Iasamise
ar a 3 b 4
flasdunininalsan q 18
i Yo o o LY aaa - o ..
Saura-Calixto (1998) @IS nanuveslvemisAml§nsvivendiadiu (antioxidant
. 3 a e S aaa < o T
dietary fiber) Piuilundasuaifilsensudlroarsdmljisusendinduainsssuma
. . =N P (Y [ . &
(natural antioxidant) TuuSanmigs TavsaueginInsesnveuduloemis (fiber matrix) ¥
» b d
anvazhidingueslvomsamlisncendndu ndseeliguauta 3 Uszns asae il
< < < ac = s 3 o 2 o
D YSunmveslesimis Ginsizv 1asiTves AOAC) Aaslinigendi 50 1osisun lnu
1 4
minuds
9 Qoo <y LY a - ar : - oo
2)  lwomismulgismeengiadu 1 nsu aaslinnumuiselumisivdalfise
ponFiaguveslvdiuldimifuiariudedieion 200 fadnTy Gins1ev1aeis Feric
thiocyanate colorimetric method, FTC) tasiianmansalumséeyyadaszninuiaiiiug
.3 ' A A w a o" g
BUNUBY 50 Uadn3u (UA312H 1AL DPPH)
9 aan P @ as 3 94 o da v @ LY a
3) asdamlfnsosendiadudindnzdsailusaiilszneuniiegmoluilvesiagay
<y [] 3 reh < - J 2 £ -4 € QD
MBIy hiledwiimsianaell nienaiusindjisvuniineufise Tanewu ey

SEMTNATSUIUMSIATON
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- aaa a e ¥

Larrauri UASARE (19962) AnyIMsnsouloemisamilgisseonginduninaendu

] a o ot B s o 7 a
uaznldenuzu1a wuwdaduan laidsualosnis 61 - 69 nlefirua laslilsum
P ." S d & : s aaa
Teomsiazmonin 1@ 19 - 22 nlesisud Taohminudts uazanuamnsolumsdml§nsm
[] ¥ ¥ .
pendinduvesluomisnanidenuzuniinmginiloemisenulfendu Netiiliseninyiia
[s et * g

uazeamlszasuvesas Inanusauanm iy

Larrauri HaznAme (1996b) nanouasoyluemisamlfisoeendinsunindonuziiang

' - . ' pa P @2 LIK- S S o A
wuswldenuziuduundsvesloamisyia Tasiilveinisgadas 70 Wesisuduasdail
anuauselumsdnlfisvvendinsuldani13miud 3.4

Jimenez-Escrig HagAmiE (2001) naasunsunlsomisaunljisnsengindusinnaen

3 o s .’: ' : - <

naziiiodse wurmaduvessnldenunsiiedssinsmisensuvesluomisdsunmgs (48 - 49

sd ¢ < ya 2 4l e wa » a. e
nlesigun) usnainiinldenuozitiodss 1 ndu Salinnuamnsolunisdueyyadassmny
- a e o o e oo w o @ & o s ey & Y o
AU 104.1 Hadniu oz 54.0 Uadnsy awd ey ieTins 1z 1ag35 DPPH Fuaas tinu
ieutia lumsiumsimlinsewondindulaa

Saura-Calixto (1998) NAA0A38Y180IMI3AMUYN39108NTATUIINNINBIU WYY

a et s po S d & Ay s o o -
wanduNN 1S uTeeImIs 64.6 WesisudAuanIniinINBY 1 ASY SelinaaIniso
b
o e o aa L - . < o e

Tunstudal§nseroendiasuves 1viiu (ins1z 13T Femric  thiocyanate  colorimetric
method, FTC) naziinnuannsolunisdueyyadass (insizyi 1au33 DPPH) mhnuimiiu
Py a o e o o e * o & < . . [y
® 400 Tadnw unz 100 Tadnsy Awdiwy Fwassbiiuimnejiniluumasveslvems

Amilfisvioendiauing
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ginsamazi5ms

3.1 Ingau

a ' o 40 Y . . . 4 a daa a
3.1.1 lﬂﬁﬂﬂﬂ:ﬂ?qqﬂﬂu‘EU'lﬂﬂﬂ.hl (Mangifera indica L.) FAUNBNHATANUTINABIUID

¥y
-

YIIND 910 8.UNAAT 8.BIFUNTT

3.12 uldenudnians (Hylocereus undatus)

» b 4 »
3.1.3 NINYN3) (Zizyiphus mauritiana L.) Wvdeninmisuenii lasldinsosusnnin

3 3 » v
3.1.4. M5 (Psidium guajava L.) Nimaeannisiominsa

. » >
3.1.5 MAAMALIM NN (Citrus reticulate) Nivdennmsmnidu

3.2 asa

321 msainllumsinsncliinaloensianum (total dietary fiber)

. »
3.2.1.1 msninldutuasudinsiznleemns

- Ethanol 95%
- Heat-stable alpha-amylase
- Protease
- Amyloglucosidase
- Diatomaceous earth (Celite 545)
- MES - 2 - (N-Morpholino)ethanesulfonic acid
- TRIS - Tris(hydroxymethyl)aminomethane
- Hydrochloric acid (HCI)

. E 4

3.2.1.2 mnaimiFluduasudinsied Iusau

- Sulfuric acid (H,SO,)

- Boric acid

LABSCAN, Thailand
Catalog Number A 3306
SIGMA CHEMICAL, USA
Catalog Number P 3910
SIGMA CHEMICAL, USA
Catalog Number AMG A9913
SIGMA CHEMICAL, USA
Celite 545 AW, NO. C8656
SIGMA CHEMICAL, USA
NO. M-8250
SIGMA CHEMICAL, USA
NO. T-1503
SIGMA CHEMICAL, USA
LABSCAN, Thailand

LABSCAN, Thailand
MERCK, German



Hydrochloric acid (HCl)

Sodium hydroxide (NaOH)

Silinium Dioxide (Se0,)

Potassium sulphate (K,SO,)

Bromocresol green

Methy! red

Copper Sulphate (CuSO,.5H,0)

34

LABSCAN, Thailand
CARLO, ltaly
MERCK, German
CARLO, jtaly
CARLO, ltaly
MERCK, German
MERCK, German

: ]
3.2.2 @1SANNIFIUMIIATIZAANINEINITOIUMIAINBYYDBASS  (free  radical

scavenging capacity)

- Ethanol 95%

- 2,2-Diphenyl-1-picrylhydrazyl (DPPH)

- DL-Ql-tocopherol

LABSCAN, Thailand
SIGMA CHEMICAL, USA
SIGMA CHEMICAL, USA

3 < e [ :I o -, [ LY
323 msainislumsinisianumniselunsdudimsinaesndasuved lusiu

(inhibition of lipid oxidation)

- Ethanol 99.5%

- Linoleic acid

- Sodium hydrogen phosphate (Na,HPO,)
- Sodium dihydrogen phosphate (NaH,PO,)

- Ammonium thiocyanate (NH,SCN)

- Ferrous chloride (FeCl,)

Hydrochloric acid (HCI)

- DL-Ol-tocopherol

LABSCAN, Thailand
SIGMA CHEMICAL, USA
MERCK, German
MERCK, German

SIGMA CHEMICAL, USA
SIGMA CHEMICAL, USA
LABSCAN, Thailand

SIGMA CHEMICAL, USA

4 = d :I
3.2.4 msmanlylumsimsnzifSmnamsdsznesulndiueananua (total polyphenol

contents)

- Ethanol 95%
- Sodium carbonate (Na,CO,)

- Folin-Ciocalteau

- Gallic acid

LABSCAN, Thailand
MERCK, German
CARLDO, Italy
FLUKA, Switzerland
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¢ A A
3.3 ginsniazinIvgiie

4 a ] b=} Y o
33.1 ginsemaziaIesielumsmionIngay

Aouuiaauou (Tray drier) OR 663 PATCH, Thailand

s 2 3 )
gunsainuihwa lduuyldiona

- PSpUAMN KENWOOD, England

_ 1n3puAS ( pin mill) ZM 200 RETSCH, Germany

- infedinszianuiy HR73 METTLER-TOLEDO,
(Halogen moisture analyzer) Switzerland

P 3 ! 2 o
3.3.2 ginsslinzinesielvlumsimsizrifnaloemsnanun

- punsalinieauda

- gAINTIEN 108 M s VELP, Thailand

- gAInsIE 115Au GERHARDT, Germany
- AU $302 AU

CARBOLITE, England

< A a o o ¢ a
333 ginsaluazindesiielylumsimsnizianumanselumsdueyyades:

- gunsainspana

- 193D93ARINS Qﬂﬂﬁuuﬁﬁ (UV-VIS spectrophotometer) SHIMADZU, Japan

4 a a o a 4 v o o a s
3.3.4 gilnsamozinsesienlylumsimsizvianuanielumsiviimsinneensiasu

volviiy

- gunsaiinsanda

- BNHIAANYUNYL MEMMERT, Germany

- IA3BITANINIIPANAULEI (UV-VIS spectrophotometer) SHIMADZU, Japan
3.3.5 gilnselnaasesiistlunsinnevitSinamsilssneulnaueamua

- gUnssinTouda

- 1A30YIAMINISYANGUNTS (UV-VIS spectrophotometer) SHIMADZU, Japan

¢ A a a a ¢ v ¥ v o
3.3.6 Q'llﬂﬁﬁlllﬁzlﬂ’BQNOmﬂuﬂTT'HﬂS131’1ﬁ'nﬂinln‘5ﬂ‘luﬂ'lﬁgﬁqﬂ‘l'lllazu'lﬂu

- gunssiinfesuda

- ‘qﬂm?aamgmﬁ%m (centrifuge) T-42K
CENTRIKON, Italy

- yaain lusiy (Soxhlet) S 306 AK

GERHARDT, Germany
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- YANIDIFYYINA WJ-20 SIBATA, Japan
- nevansou (Hot air oven) MEMMERT, Germany
3.3.7 ginssimazmsssiienislunmsinnzvilmanimanozawld

- Reflactometer ATAGO, USA

3.4 AMUNAUIUIIY
MAIFIATIMNITUINEAS ININIANSYATIMAIIMNYAS To1fuma Tulad

nszvoundudInunmsmIanssia

<{ 3 [
3.5 JEmanAniINY
3.5.1 MSN3ENINGAL
b d .
o_ o = or < s -~ Y o o b -~ )
WingALNa 5 wiialdun ldenuiaians mawns MaKss Nndw uazildenuziig
a - 4 2 - - - & <
an winanloomisyiians Faduasumsinionlsomissiianssz 1935i0sdunsoanlag
. > < 4 s b 4 o < v <
Larrauri LasAme (1999) #a31d 3.1 saezdaulasiiimunzauiuingaunaazsiia laomn
ot

w131 Mnelia sgl¥msualiazidualasldindesunninnewmirldeuns '

f
|
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o

gAY

A

2] a v °
Anfmnimigungiives 27 + 2 ssrusaidod ieninuazen

A

L4 -
anvuialagisuaazidoanioaaliitudusuia e x 012 Ussunat 0.5x1.5 ruRIAS

A

| - o’ P a Yy ) ﬂ a A o w :
ANAWHIMGUNJUND 27 + 2 DI UFUFUN 11ULIAT S HIN INDNITAUTAG

A

4 o
aTIRAU

A 4

. 3 4 ¥ /d o
s Iudetonieufigamnl 60 ssrmraFod sulinusuganelszina 7 Wesisua

A 4

vaua laol41n3 sauaua (pin mill) Wiivunaszine 0.5 Sodwas

s

:; z A” = £ aaa = 'Y
319 3.1 Suseunuzlumawsoulvemisaulnssoendiadu

11 : anutaeen Larrauri ef al. (1999)

¥ 14
lagdunsundnlumsiwsonloemisnedsnainlsenoudis msihiagauudiai
Y ¥ am o A ¢y ow 34 o o a
TazeauazanvadInds ua N nieda nmivdraihdshigungiveatiune s uin
4 v b 4 b d v v
wehimbmaseninediu mimiumnitesnuiedau naziunialasnmseudodeuandeoud
- S s o ;
gaungil 60 ssrnizaTue Nausugaiolszina 7 wesisud ualiiduns Taulditivug
Uszna 0.5 Nadwas melFlunisnansdely
& 3/ A Y- s a cid 3 ]
352 nsnageuisinunenaaenIagauniinnhiniluumasveslaems
Y Qe =\ [ v 4'4
mulfnseeendnsung
issnnguautandingveslvomisdnnlfisuvendindu Ae anuaiwsolums
9 aaa Y Y Y] 3 -; 9l A o - Y] A e 9 ﬂ J
Amlgiseeendiadu Auiumsnageuiissduienadendagauniuu imiuunaeves

lvemmsdlnsueengiaduiaieldnsTinsizinnuamsalumsdeyyadase

<y o I 4' A S @ o LT~ -4
DPPH mmﬂumﬂmmn V. ‘vmaaumﬂmﬂummsmmtm'lﬁlﬂ?Uumaunn?muua FINTT
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namouIfinusTiuuiiIav Saura-Calixto (1998) Taviilsomisdnnijisvioendindu
1 p3u ArstRTmeIse lumsdweyyadase DPPH nifuimiiudetinies 50 adniy
353 msAmnnsndiimnzmilunssdnlsemsemsinaliiimeendiasi
Fussumaaionlseminnma i laoia Weslszneudas n1saaung msdndae
v anstiudin mssuuka msual@ithine (Lamaur, 1999) Feanmzflddmiviuneusa
4 orsiinadessmlisznevuasqunmueslsemisiimionld snfuluiadensmanesiiss
ﬁﬂmﬂmazﬁmmzﬁuﬁms"mfumuﬁﬁﬁm'lumsm?un‘lvamﬁﬁwﬂﬁﬁ?maaﬂcim?mm
Saginmdeniduinide 3.5.2 Sl 3usnlfenuzinhnentdign
3.5.3.1 MIaRvIIALAEATTAINAIO
v » -
wnavesingAunsutussunsATIRIinazgunglivenin 1§ iinade
pemlsznouunzauamgaThoveslsemsfimson1d Ssduihufesimmnansiimnzanlu
msaﬂ'umﬂﬁ”ﬁqﬁmmzﬂﬁﬁnﬁamﬁ Taumsunianan Idlivuiaa1siu fiv 0.5x0.5 uoaz
0.5x1.5 ISUALLAS 'umﬁ’uﬁ11ﬂﬁwqﬁauﬁ1ﬁﬁqmugﬁﬁnﬁu Ap QUUNIN DS (27 + 2 BN
waiden) oz 60ssrusaiFen TaanFoufivufudiethed hirutuaeumséiani nsied
'ﬂ1ﬁ?mm1fwmaﬁaxmu'lé’fﬁmﬁaagj (free soluble sugar) luﬁ'ﬁqﬁumnﬁ'emﬂﬁm'ﬁ‘mfmﬁ'd
mm'fuwﬁﬂ‘lummswﬂmﬁnﬂﬁannzﬁquﬁvhumsammmmz5’165’:013"17;@11:9{14 9
Fansnaudmiudreuniidiodouanfeouiigunai 60 ssrusaidon suiinnuiu
gamodszna 7wesiSus valdillunslasldSvinmlszuna 0.5 Tadmas iniednle
pmsnan 1 enua lSins sy uialoemisnanua Yinia Indiueaionue
amwense lunTsiugimsiiaeendindvealuiis uazanuase lunsAueyyoddss
DPPH #i35 1ud9 3.5.5
SinrziammaniemeraavestTinalosmsimun hnaniwiefiazan
¥ P Indiusamimua sowmmselunsduimsiaoendinduves lviu uas
anuanselumsAueyyaddss DPPH v8sweiisloem 15HeT I¥eInuRBuMsaRYINA
HREM3A A0 TAEIIUAUAINARDIUY Factorial W TsunsuduSegy) SPSS version
11.01 i vufisuanunand19190n 1N avd2658 Duncan’s New Multiple Range Test
3.5.3.2 mssuuis
hingavimunaanauasddinhaaanzimnzauas lvinams
nanvslude 3.5.4.1 mﬂzzﬁw&wﬁauﬁﬂﬂanuﬁ'«ﬁqmﬂQﬁﬁ‘nﬁuﬁa 50, 60 1DE 70 DIRI-
waidea ilsemisinion lBurinszia S e Inaiueananus aawgunsalums

E4
fudamaifineendiaduves luiiu uazarumunse lunisdueyyadass DPPH muilude
3.5.5
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i 4
JinseianuuananiriaveTua Indfuoanus anuaunselums
y -
fudaimsiiacendiaduves luiu uazanuawiselunmsaiueyyadass DPPH oy
e o .
HAUAITNARDIUIVY Complete Randomized Design (CRD) 1ﬂﬂ‘mﬂ$uﬂ11ﬂ§ﬂ SPSS version
11.01 WSsuiHsuAIMIANANYBIAURABAIIT Duncan’s New Multiple Range Test
3.5.3.3 msuabhiium
yumsymnvelloomisksfiasonlAselinadenuninlavswlaumwizaula
o a o <&
mamiineninusilssinis neassualssmisnnaa ldsnaasimucanaalasinms
naasalfade 3.5.3.1 uaz 3.5.3.2 IMidumevuiadndu i 0.25  uoaz 0.5 Hadiwas
b 4 b d »
aSsufsunnuansslumsgaduihuaziniuvesiissislvemisinda ldanislude
3.5.5
- s 3 aan as :’ :’ Qs
FNIITAAVIWUANAIINNADAVBINIINT IS0 Tumsgaginimaziniu lae
UHUNISNADBINUY Complete Randomized Design (CRD) 14 Tilsunsudusvgil SPSS version
11.01 WSsuiRsunImLANA19YDR UNABA 0735 Duncan’s New Multiple Range Test
= ¢ QI <4 ¥
3.5.4 anwissnilszneunazquaniamusiinissimuinlszaisvellseinisdiu
Ufinsensendmiunia
o e 13 » aaa « o < o b4 Py P Py
dwhesnlvomisamlgiseeendiaduninda ldammanisziminzands ldvinms
“ o o o ey o ::
nAoe 98 3.5.3 N evoedilszaouidiiaanis ude 3.5.5 dall
| 4
- sunalvemisvanua
. ¥
- smnalosmsacanirla
v f 4
- sunalvemisnhiazani
} 4
- smaaisseasy InGWusanmua
o o o o 9 aaa - o e d’
Ansevlssaninmlumsannljisnoendindunsii
N 'S S - Shras - -
- ansizvanuansalunisdiusyyodasz 1asld55 DPPH free-radical scavenging
assay .
= 'd ar n’;’ a - ar ar -
- Ansiznanumnisslunisdvdimsiiaeendiatuves Tviulao3s fermic
thiocyanate (FTC)
= [ ey = '
Aangvmnianaaimonwunilszasvealsenmns 1dus
»
- ANUANNIa luNsatNi1 (Water holding capacity)

»
- ANNT I TuNIsAAF LIl (Ol absorption capacity)
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355 madnzsimaniiuozniimoamiildlumimanes

1) Yinalsemsianua (total dietary fiber)

asSnselSnalsemstamue ludretnemsrfinion s 92195% Enzymatic-
Gravimetric method (AOAC, 1995) faswaziBoalumanuan n. Fwndadustlosmsd
I§smeendnasuiianastiesdlszneniiulosms hivesnds so% Taothmiands
{Saura-Calixto, 1998)

2) mmmmsn‘lums#’huawaﬁmz (free radical scavenging capacity)

msainsizamanselunsdueyyadassdlinnuduiusiuauansely
MsAml§nsuoendiaduvosniotis 131935 DPPH free-radical scavenging assay (Brand-
Williams et ol 1995) faswazidealumamin v. TnunSeuifsusuimiusdadumsén
UiRsusendinduinasgu Sretelvomisns 1 nsu fifszansamlumsdueyyadas:
¥iidudailiudesintes so dadnsu suiluundsvesloemisdnnl§ismvondinduiin
(Saura-Calixto, 1998)

3) anansalunstutamsinasendiaduvesluiu (inhibition of lipid oxidation)

msdasizianansalunisduinizifeoendinsuves luiuvesdiess
lvom1sHees 1933 Ferric thiocyanate colorimetric method (FTC) (Kikuzaki and Nakatani 1993)
Siswazidoalumanuan a. TasSeufsusiuiatusduiuarsdmlfasneendiadu
WATFIU AIBENTUBIMIIHI 1 PFY Fdszamsamlumsiuiimsifasendinduvns vy
Riduiaidudediaden 200 Tadniu suiduumasueslsemsdmilfisneendinsudia
(Saura-Calixto, 1998)

4) Wnamsilszney wauoarmua (total polyphenol contents)

mﬁms1zﬁﬂ?ummsﬂsznan’iwﬁﬁumﬁmm’lué'i'mén'lummsmi’im‘s‘uu'lé’vx
1938 Folin-Ciocalteau method lat1¥#nsaunadn (zallic acid) 1umsysznonInavuoa
2IA3FIY (Singleton et al., 1999) Aas1vazBoalunnmIn 1. FeTaona Tudednitlsna
*ummsﬂs:ﬂan'[wﬁ‘ﬂuaaﬁ!muﬁ‘iuﬂ?mmi’iqﬁwﬁ;mﬂﬁu‘lums#’{mﬂﬁf‘ﬁmaaﬂc‘im}'u
48

5) ﬂ?mmﬁgmaﬁazmu'lﬁ (soluble sugar)

msfimiwﬁn111?11wnfwnaﬁazaw'ﬁ'ﬁmﬁaaé‘luﬁmdw sz Taomsinia
(Inuldqunsaifuiy) sindretsaaiimumsanving dedioimasadaiudaunia
ﬂ?mmtf‘smaﬁazmo"lﬁ'ﬁmﬁﬂmﬂuﬁ"mthﬂﬁﬂ%' Reflactometer

»
6) ANUTWNT n‘lumsgwinﬁ’s (water holding capacity)



4]

ms’ims1su'mmmmmsn'lumsgﬂei'mfwmﬁmduw'lﬁ‘iﬁswnuIﬂu
Robertson UATAME (2000) AITIWALIBUA TUNIANUIN 8.

7) m‘mmmm'lumsqwﬁmfﬁu (oil holding capacity)

mﬁmﬂ:ﬁmmmmmm'lumsgaimfﬁuvzlﬁ'ﬁﬁswﬂuTﬁu Robertson UDZ

MY (2000) AeswWazIBoRluMANwIn R,
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m\m‘snﬂamamﬁmmimmwmm

4.1 prmameuiesiummiingduitinnhhuihumssesloemsdm
1n3enesnFiatu

$INNINANBNIAIBEIIAYAY 5 ¥iia Ae nifenuziizegn nlfenuibns nnyms,
ﬂ.’ < L= o Qo) 9 3 L3 =)
mnd3 azminduSomau yuasouloomisyiianmamds ugs 3.5.1 niminhuusson
auadamelFlumsmageuanuamsalunmsdmeyyadass DPPH ufssuthsuiuimiiu-
<t o d'
DHONIINABIUTAIAIZUN 4.1

70.00 -
60.00 -
50.00 -
40.00 -
30.00 -
20.00 -

10.00 -

o_m,-.---

wiSanumikens mmmn mnelfs

fdousruavmnuEmniunisduoyyadass DPPH

1 > »
0 41 swwnsolumsanieyyadas: DPPH veslsomisiimsou lasmIaqmdens

1nNa lina R YSina 1 n3u nfSoumfounuiaiive so Tadndu

3 < oo 3 4 [y ]
¥zl 4.1 szmuladisdnlseimisssimisuldnnnlfenuziasgnez dnn
avansalumsdesyyadas: DPPH gendwinedidu q hiteaiu nlfenrudalens
13 b J
MNN3I MIH3I waznInduidisamnu uenviniileemisseninnldenuziisgmiiinm 1
s o 4 9 a d‘ 3 o oy «f - J
sy Sainnumnse lumsédweyyadassiigeniiiaibus so Tadnsudndaes ¥uilulilam

Joirusuuzvoslsomsdnnljsuvendiasuiinmual3lao Saura-Carixto  (1998) 131
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Tsemsdmlgismeendiadu 1 nsu adsiinnumuise lumsdeyyadaszohiuiniy
a b o o e - o < -t o < o s
Bediniey 50 Hadniu (Gins1ev 1as3s DrpH) TuvaiziiloemissiniagAusiintu q §
) o < ¥ (-3 a a4 e 3 @ ¥ e <
anuaselunisdueyyadaszidesniiaiiug aniulunisnaasniazdedalyss
wenldnlfenuzingnudnmnassuitnmnzavlunseaaluemsdnnlfnisoieondiasu

sinpas b

4.2 m‘sﬂﬂmm‘smﬁnmuwmﬂuminasﬂ:lamnmmsmuﬂgmmaenmﬁsu
4.2.1 MIAAVIIRIACAIIANAINN
. »
msfnwaazmnnzaulunisasvuiauasnsdmi lunseanlosmisdu
< ooy - Yy - (] - & : - & -
jisneengisuninnidonuinegn Iagdinsiziltinaihaaiasainldsundelu
v f 4 I3
nldsnuzinganfunsaasuiatasiiabhiiaansaniutasinsisilsualoeimns
» » »

nanua Ysunaeidsensu IndWusananua anuanselumistudimsiiacondatuves
Twiiu uazpaemnselunsdusyyadas: DPPH vesmesnloemsnafiwson'ld wans

NANDITAINIGUT 4.2 - 4.6 UDZAI5 1N 4.1

RO.5 x 0.5 tuiiny
30.5 x 1.5 iruluins

mnmthatefiara11d (comusna)
-]
8

6.00
4.00 -
2.00 -
0.00 - T
Lildide 27 asAnnaifing 60 asFuatfaa
anunieaniildie

a . 4 3 3 'Y [ v $ s
710 42 PBinanhaafiasasldfimdesgludednlfenuzingniidumsanavinauag

L 4 :' 4 < ' LY
anhnguugluanAeny

o < s t ’y g .y 4
vngilii 42 sumuldhmisdalfenumiegadnimnsoandSuaiaai

9 3 @  ar v o ] : v i 3 i a a
azas ldauiienlTsufsuduaiedien i 1dd105 uas Wi iasasintuiissinis iy
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a k4 - ' 3 ° J a3 “ o
Qiu'nguuaamlmzamu1mm~1mam~mouumﬁwﬁwm FINONISNABOIN 1aTiconndos
¥ »
Sumsnaasanswamlae Lamaur (1999) wu msannldendudinhannisasSnu
.’ H A [ [ Y3 T o« [4 o’ < o’ % 1 4
MeanazaisdaailenFoufiousudeoren lilddai uasSanihmanazars ldse
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Soaans 2 ATIMUARY

12. W1 crucible Nl 137 1991AAITATOANIAL diatomaceous earth TlouTuiadi 105 vamm
aFod 1’1'1uﬁu'lu93'ammfmﬁnmﬁ wiwmmhnieenunia 13 1Aiduly desiceator
wazildaimin 8) yinhminfise3aupsnnniimin crucible 75 diatomaceous
earth (D) 22 TR IMTnEI95 1AM Ae 9N UABUNIEBBIAZNINTBY (Sample residue,
R)

13. 10619 M, fimdelu crucible TifSins e Tusuides ] (undigestible protein)
&105% Kjeldahl daudaene M, hlSinszinnfSinoudh Tasi e lumumd
525 parusaFon hum s 2 1us udnldeeiiBuly desiccator  naziirlds
yimnin (©) yimimninfiga 18auseneimimiin cracible 111 diatomaceous earth (D) 32

¥
TAvimmimén (Ash on sample residue, A)

Wanalsemsiliazmod

Sunsumseon

1. fumsumsderiusuidsafumsdinneilosmisimualude 1-6 ualude
ANAZABUAIBIBTINDD

Sumoumsnses

2. @30 crucible Mmnmaze1auds oulummd 525 ssruwaios ssna 6
$2Tus RS adedoiunsldeniui

3. %1 diatomaceous carth Wszanar 1 a3 Taaalu crucible az1ir ot 130 v
waiFoa sufhiminash S0l min crucible 715 diatomaceous earth (D)

4. W1 crucible fifl diatomaceous earth Tuldlun3enses masazaieU§iseila
yindumeumstesastl Aailugammnsazaiirmumssesdseulioon

5. Awtniisglu crucible é’wﬁﬁﬁqmngﬁ 70 sarusFod 1suas 10 oddas
208

6. Awmsiioglu crucible 336 78% 105 1MBA 95% 185 1WED tazezFla USnas
15 fadans 2 At muddy

7. hleul¥uiei 105 ssnmaidor i ludousniminnsfiuaziinsizim

T d‘ T ow L4 <t ar ar -~ 3
ﬂsmm“lm)m15n'luaxawmxwmmnunnms'Jmﬂzn“lamnﬁnwnﬁ
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. v
Yunalvsmisnazanild

b 4 . »
JumeUMsURLIAZNITHON loaTITH Iazaioti

1

z 0 o (] - o ar - o’ H . :’

TURBUATIUBOIALATIINS BINUFUABIAUAVMI AT IEY luems i Iazanin
¥ « $ v L ot

ualuden 4 Widuaisazatofrunisoesdoieu e 1dsinnsnssaldlu

P s o ao P ﬂ 3 P : 1’1
UMNDINTIYI 600 NADDAT AU ulsemsaaunazaninla

L4
YUADUNISANASABDUIAZAITATOI

2.

) | 2}
&g lu crucible AIiRiigungl 70 seruxnFed UTuRs 10 adans
t 4 » . .

2 af3 i Rnensdn ks ufumsazmsfiruaisdesdoeu lmilude 1
AesIuen 95% nguiniiguugll 60 ssruvniFod (S031aIUIB5IUB0AD
Psuasveadiesn arssziidu a:1)dassianazneufigungiiiesidinm
lszanm 1 ¥319

o c’r -~ o < A : ¥
i ldnsesnuduasunisaseanasiinsiziuniSunalvemsfiazanila

v o o d & .’,'
IYNKaU'JﬂUﬂUﬂ'ﬁ'Jlﬂs13“1‘5”13&1001"15‘"0"”9’

MIAATIZH 11/5AU (Kjeldahl method)

1.

SO .

WIIBIN M, Ansunsumsias e looms T crucible nFaimiinudald
aslunssadmivinsizi lsau

iAnnsazSaaTuiues HENYBY Se0, : CuSO,SH,0 : K,S0, Tudhasiaan 1:8: 40
15na1 7 N5y

@unsadasnitudu (93-95%) 1Su1as 15 Tadans

i hidunsssdeslFnanlszinm 1 $21Tussu Warsasandidoala

i hhidhyganau Talsdu

Wumeii Idnnmsnaunsiuvanglsugna 250 fadansiivssensauesa 2 %
3uns 60 Haddns uA AN mixed indicator (FuA3ouTati10.1% Bromocresol
green 1UI9TIUBA 95% W1 10 Uadans WAL 0.1% Methyl red Twins1uBa 95%
sums 2 Naaaas) 3-5 nua

il Inmsadunsalalasaansaatuududu 0.1 uesuea

mumifsnaldsiv ) vingas



Nuya X Vg x 14 x 6.25
suuTisau p) =

UU. AIBUN (M) x 1000

dio N, Ao anududuvosnsalslasnansnfilélumslnmsa (uosuea)

Vo 70 USuasveansalalasnaeiniildlumslnmsa Gaddas)

AITAIUIN

1. Blank (B, mg)
B = [(BR, +BR)2] -P, - A,

iis  BR,,BR,

It

Blank Residue (g)

P, = Protein on blank residue (g)

A, = Ash on blank residue (g)
2. Dietary fiber (DF, g/100 g)

DF = {[(R,+R,)2]-P - A-B}(M, +M,)2] x 100

Lﬁi) R, , R, = Sample Residue (g)
P = Protein on sample residue (g)
A = Ash on sample residue (g)
B = Blank weight (g)

M, , M, = Sample weight (g)
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MANUIN Y

minnzIAImINIaluNsRINeYY0saIs DPPH (Brand-Williams ef al., 1995)

35015
»
JUNBUNITIASBUTITANAAIBEN
1. Fwreonlovomiswaniasonld 3.85 nsy lavaadunay vuia 250 agans
IALIBETUBA 95% U31RT 50 Uaaans
as oy <8 e o a < < as
afadeIEMsSHING Ngamgdl 80 ssruaafue i 1 $3Tus

o o 3 P 4
A3BIMITANARIBEI IARIUATEAINNTBI Whatman No.1 Tnulsnsioymues

LA A

W5uismasveamrsanaiiesind 1aluviaialSuias Wity so Soanas a
1957UB0 95%
6. wosHAIIANARIBI NN 1A lasTiamisanasinuialuds s Usuns 1 Hadans

TduradalSmsuazlSulSuas il 50 Tadans adsies1ued 95%

< as 13 = ° ° ar PN 4
oy Ysnadledisnssldsnnssanlimuzdmsunmsimsizdanuansoly
SR IUBYNADATS DPPH waiSsunousudmiudanun nuuzi11as Saura-
Calixto (1998) mmu Fals mmﬂ'Jatmantﬂauuuﬂaﬂmunmamwwuua‘"

1Suesvesaisazals DPPH w’la’s’lmumumﬂmﬂm

9
TURBUMSHATIEN
@ e 3 9 7y o o =

1. Mnlamsanadlstneinulalude 6 YSuias 0.1 Taaans @uaslunasanaass

fliarsazais DPPH Tuissusa 95% arutuduioo Tulas Tuats Usuas 3.9
»

finnans N 1szmna 30 WA (MY control 1914 19s1uBa 95% unuas
ABEN)

2. il iamnisganduudeh 515 wilumes

3. AnnamanNTII0 lunsAIBYYada sz DPPH YNGR

NIYANIUUTIVBIAIBI W

% ANUNAIIT0 = 1- x 100

Tumsdmeyyadass DPPH MMIPANTULUTIVOA control



81

SuRBUMIATIM IS IATE (DL-Ct-tocopherol)
dmiumswioumsazaimiudiie 19 lunisdnseianuannselums

Asyyadass DPPH fSsuisunudlesnlvemisamljisoeenginsusz 14

ATz A8 Saura-Calixto (1998) Taoh loomsdnnlfisneendiadu 1 nsu

msﬁmmmmsn'lumsgmaqgnﬁﬂs: DPPH i imiudediiee 50 ladniu

Tivunoussi

1 Fo3aiud 0.77 ¥ TavisimiSinasviune 100 iadans Muesuen 95 % uay
UsulSuns 1y 100 faddns

2. 1wy laonstinlagisazatssinyiadeduliuies 1 Hadoas ldviada
YSurasvua 100 fiadass @AwesIUBA 95% uwasUTulSuas iy 100
uodans

3. hlamsidanuenisalunisdueyyadass DPPH isuiduadumisana

AIBUN

nnomg Usinadmiusisaidvinmssualfmnzdmiumsinsginamannselu
MISAINDYYADdT5T DPPH xﬁmﬂ?umﬁuvﬁ'v‘lﬂamﬁé’fmﬂﬁﬁ?maaﬂc?fm%umu
et Ing Saura-Calixto  (1998)  wi1niu FarlFedariiudannse
WasuasldusuamduduuazySinasvesmsazais DPPH iazifSia

foonlse Al neendindunls
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MANUIN A

MIAATISNAIININNIOIUMITUEIMIIDRBBNFIAY UV 1¥iiu
Ferric thiocyanate colorimetric methed (FTC)
(Kikuzaki and Nakatani 1993)

E 4
YUADUMSIATONTISTNAAIOIN

wok w N

Faetnloemisnanmson1a 3.85 nsu ldviadunay vuia 250 Hadaas
[AUIEBIUBA (95%) YSWIART 50 Wadans
a e a e Sa o P o

aPaRI835 M IHANG Nigangh 80 ssrmuzsaidoa Puno 1 $2Tus

@ o » 4‘ o
A3DIIAAARID8197 1ARILNTTAINATBI Whatman No.1 Tasldnsaoymues
YSulsumsvesamsanadleoisi 18 luriadalSuias il so Saddas Asu
195U 95%
wesmsanafletian1a  lasthilamssnvialude s Usuias 1 Hadaas

TduadSatsuasdsulSuas Ity so Hadans Assies1usa 95%

s » - o ° ° ar < 7
woimg Usuadiednid ldennsdmnaldmunzdmiomsmasianuausely

ar n’: = - ar ar 4 a o - et Y
mstudinsinasendiasuyss lvdumenlssumeunuIauomns A NuUII

. b NN ™ . Py
TaY Saura-Calixto (1998) Winiu $9fSumdteseaunsaaouiniasla

vy
TUABUAITAATIEN

1.

Tnlagsadadlstiesinylnlude 6 Yswas 0.5 ianans ldlunaoanaassh
1naY7 (M3 control ‘li’ﬁ”mt‘;'mmumsa:muﬁ"mtha)

WA aTauNIAd lwadn (linoleic acid) 199U 2.51% lues1uea 99.5%
151135 0.5 Nadans

iAuAIsazaT0 phosphate buffer 19ud 0.05 Tuas (pH 7.0) YS1nas 1.0 Taddns
Gindu 0.5 Todans nerliishvy Jarhudnihhiuludia finungd 40
oIfIaIFY

TlamsazmolfAsndreduiinnivenlfasoing 24 $2rTuadunar o6
F1Tuan 0.1 fiadans ldlunasananes

NUBTIUBA 75% UsuIAs 9.7 Uanans
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7. idunou Tutien1s 1o lesuua (ammonium thiocyanate) Anududu 30% Ysuas
0.1 Nadans

8. wuresTananlse (forrous choride) Aanmdudu 20 Hadluars lunsalslas
AaD3n 3.5% US1as 0.1 Tadans wow Wi Bisiunm 3 i

9. Whiiammsganduuasi 500 wiluums

»
10. fmpamanuanselumssudimsinaesndinsuves lviuningns

% ANUAWITO ( Asample,,) / ( Asample,,)
»
Tumsduda = 100- x 100
mMsiiaoengaduves lviiu ( Acontrol,,) / ( Acontrol,,)

FunsummasoumsazawIAiuG (DL- (-tocopherol)
dmiumswsormsarmodmivsie 1 Flumsdinsieiaawannsalums
gudamsiineendinduves ot suifiouiuiesisloemisd il fase
pondiaduss 19inaaiiuuziilag Saura-Calixto (1998) Tasfilupmisdnnlasn
ponERdY 1 nu Aastanwannsalunsiusimsaasendiasuyes Tuunidy
Smdusesion 200 fadniy Teunousei
1. #5mius 0.0154 ndu TdvaaimiSmmsvuna 50 Hadans muBsIMea 95%
woztlSutSnasiviiiu so Gaddas
2. WlSesgdanumiselunisiusinisinasondiasuves luiiy

AT INUAITANARIBEI

ey Ysuadmiiuensaldnnmssmaldmunzdmiunsiinsieianuamnsely
¥ [y
Midudimsidnvendiaduves lulumWenlSoufsuiuloemisd il fisen
a8 oW et o . 3 & o a
spnFAYUAINUANNUUI1TAY Saura-Calixto (1998) iU FaulSeimiug

4:' y&' ar s . - oy o o a
mwsadsunaslddusuiSunaiesnlvemisdnljisnoensiadunlyd



84

MANUIN 3

s ilBnamnsliznreuinaihuearimun (Singleton et al., 1998)

M
NISIATONNTINNIASTINYBINTAUNBARN
1. Hnsaunadn 0.04 n3u azawluesiuea 95% YSurlSuas i 100 Hadans

2. IASUUMABANARDINNIIIAZAIATTINAIALNAAANIA NMTUTUARIURINIT N

V

e AIsASAWUNDAN hindu 1Suansaunaan
nasaNAaBIN
(ifadans) (adda7) (lulnsnin)

1 0 10 0

2 0.05 9.95 20

3 0.10 9.90 40

4 0.15 9.85 60

5 0.20 9.80 80

6 0.25 9.75 100

7 030 9.75 120

3. IANA150T0W Folin-Ciocalteau 0.5 lindnns lunasanaasuwaznasa wirIiidhduy
g@%ﬁ%’ﬁqmmﬁﬁm 51
4. ANT3AYAIATMIE Na,CO, Wt 10% 117 2 Tadans wauImshsusena 137
PUNRIURDY 10 U
o o

5. Wl iammsgandunasiinameninau 730 w luwas Wounsanuduius

TINMMIgAnAuLdiInaInMISInunsaunaamiiu Ty lnsnsy




#7130 wiluing

mnsganiiuum

@wo w N
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1.200 ~ -~ — ———

1.000

' y = 0.8081x + 0.0029
R =09998
0.600
0.400 j----- /
0.200

0.000

[1] 2’0 4’0 ﬂ') u'o 100 120 140
thmnamsaunaan (alrsne)

3 o w o 3 ' a
U a1 mymlnassuuaeInTERRUS ST NmMsaenauNEIt S IINsA

unaan

FUABUMISIAS OIS ARARI987

Favaatalvommswsiison'1d 3.85 niu Tdwadunauvuia 250 Sadans
PuesIUBa 95% USuAs 50 Haaans

afadTEMsSHang figungdl 80 sernisaiFun Whuna 192 Tus
N3BINSAAARIDE A IRRI8NTEAIHNTBY Whatman No.1 Taul#nsaoysmied
Wuiliinasvesmisadanaesi dluvesatSinas Wi 50 Taaaas aae

1BF1UBD 95%

: Py & pax =t : ar ’
yuasumsaasiensmnaaisseneu Inanueanenya lusiee19
Hulamsanadieonsinvialude 5 USias 0.5 Tadans 1dlunasanaasasiay

» »

HINAYU 9.5 Uaaans (151 blank 18511180 95% HNUTISA0EN)

» » 'Y
IANA 1502018 Folin-Ciocalteau Y341a5 0.5 Hadans warldididu aena'idn
guUNgiiAod 5 uA

a ¥ 3y = a aa VY o oS eyl
IANTITOSDIBATNI Na,CO, 1INV 10% USuas 2 Hadaas nanldhdusme3n

- -3
UNHNNDS 10 WIH
i lhiliamnsgantuuasfinnmenniu 730 wiTumas snoanmEne Indiuea

L 4
Namualudsdennnsnasguvensatnain
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HARUIN D

o s o :
mﬂlﬂ‘nz‘nmmmmm‘lumsqnwum (Robertson et al., 2000)

Falvomsms 3 n3u T lumooadmSundsampunios

i ndu 30 Tnaans unzAsne sunseedeaniizaug (lssane 18 $91u9)
ﬁﬂﬂn’hm%"mﬂuum%m?‘vmmfs"a 3,000 x g 1iu101 20 W1
Suduvsumardnsenuasidniidurzneudmide s nfmin Gesidue
fresh weight)
shazneuiiFaiminud it Iaomsihdeunudeuiigungd 105 sarn-
watFoa wniminneh

Fuhminasnouiiads (residue dry weight)

1 4
AIUMIMIANUT IO IUMS Qﬂ“ﬁ‘uﬁ‘l (water holding capacity : WHC) 3INgA3

Residue fresh weight - Residue dry weight

WHC(g/g) =

Residue dry weight



act
IBMIT

> W N

HNANUIN R

ms’unnzﬁ'mmtnmsa‘lumsqmi’mhﬁ'u (Robertson ef al., 2000)

$3loomsm 3 n3u lalunasadmsuneanyumios
1 4 ¥y ¥ * '

iAuiniu 30 Toaaas woshane PBawnszisdeannzauga sz 18 $31u9)

° 9 43 - P =3 Py
i lidunToamapumdsannamusa 3,000 x g iWunm 20 win

[] 3 »
hdnvesnadpuesnuaninuduitiuszneud s lsnimin (residue
fresh weight)
() » »

hazneuisaihminudrlibhmsanialuiuoen TasldinToeaialuiu (soxnlet)

° o o o b 4 o : or . -
mhaznounaia lniusenudr hFnimmin (residue dry weight)

b 4
ANUMMAINEINID TUNIAGIIIU (oil absorption capacity : OAC) 3INGRT

Residue fresh weight - Residue dry weight

OAC(g/g)

Restidue dry weight
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ey Y A
sz Iagiaen

W16 10303ANA gBn HATUR 8 Funeu wa. 2522 fisandanganmna duenisin
Innmaastudia (ML) MVNgRTIMASIUINEAS Binaouma TuTadnsssemnduh
AUNMINNANISYI S Tangamnag Tmsfinm 2544 Anmae lussauInomaasuniudia
o toiumn Tulatwszeeundudgunmisaianseiih lumnininnmasimsems 3

Asfinyt 2545 uazdndenmsanuludl wer. 2540





