Uszlia pgna : puamiinluasiueondnduunsess 1T ulauay o Tas T
11051917 (CHEMICAL AND ANTIOXIDANT PROPERTIES OF ARABINOXYLAN
HYDROLYSATES FROM RICE BRAN) 01915091f3nw1 : fausnans1nise

as.guun1 neen, 108 wih,

) d' ] @ g L
msany1ezs1 T lauaudiud lenusaadadaninin 19 (WUAX) oo Tarsd
lsaue (Bacillus subtilis endoxylanase GHF 11) asgvilaoringdnit)sienn lusfusiiuns
y
o o = 9 v o - @ & o aeat t o A
Mdagarisuaz Tdsqusendaseulad snmsdnuithivddyhinadenisada A
a3 lianuFeudises lamsd Busueulsinaznatlumsdes wutmsldarudeulae
oo lnvifigaivgil 121 seruwaion w4 59 Tus Aewinndesdas leanuasuomu 5 yiia/
o & = o ¥ g
nfuiflumar 4 Hluadldwandagegadulimanhmanun 9.14 1efifud
AMTANAZADUBLSID 11 T9aUTIN WUAX aIemniuead1uisotoneoniiy 3 udsndu fe
usnFURARAZABUA VBN IUBAA NG NTY 0-60 11lastH U4 (F60) 60-90 1loTidud (F6090)
1 rd
waznnd1 90 wedidFud (Fo0)
msldanuieulasenTmndmulsnafusadnfamiisrsvuazandsuin
Wuoadndaszluid unznsafluafinvdniinufensamozinyiadamiler midmssd
ozl lulauauiilavinnisnnaznoudloteniuea wuinaudsnduesmdu Foo
5, =y o ] n:!'. ] = =Y =S =Y = =
niavusannytntavtisrunnnsadlueadneiindase F6000 HUSinansaFlusdnuin
1 - o I 1 =
e i F60 uaz F90 Taw F60 uaz F6090 Tinsaaganilunsilsenaunan dau Foo 1
=Y £~ [7s Y %’ @
nunsadezanuasnsaguisnlndifosdu msdmsiziimiinluanaves F60  F6090
wag F90 A103% lasun Innsfiuunenyuin woniiaumidy - 5.786x10", 4.137x10" 1az
3 o o < <3 Y o = . '
1.525x10° nfw/lua ewday msamseiimanae3swm 11 lade (methanolysis) W
y - y
dnananiu F60 unz F6090 Anlwlaauazeyiilua lasiSuinozsid Tulsuauveena
a o4 T o of o o w v g o ::i &
gawursngulaumidy 70.3 uas 73.8 Wesisudmudny  drahaansniivuly Foo Ae
= -~ 9 5 Qs g o d' * 2 aﬁ'l
ng laauaz loTag msAne Inssafsvesnemuusndunhanaosnd luafidiuiabou
o ¥ ar o [ ] =
futhmale Taadeiuss o-1,3 AudinInguazlidanlsemn 20-33 wledifiud Tua
MsAnEIgnIAMeYNadase 2,2-Diphenyl-1-picrylhydrazyl (DPPH) %191 F6090 Ti

£ =

gniaueyyadasegengaaditisddy (p<0.05) Taeiiat EC,, mi1Av 389.5 TuTasnfw

& s =]

affins SuAuTBIANIAL F60 Uaz FOO MsnadauanauliAsand U103 Femic reducing

ot

ability power assay (FRAP) araananfiuna Tifufuanufio F6090 uaz F60 Tilsydnfamgs

11 Fo0 manadaumIvengniduenyadaszaolumed HepG2 #1675 DCFH DA assay




II

W91 F60 F6090 uaz F90 Tulssdninmgsgalumsdueyyadaszinnududy s, 10,uas
W as o o ) ] = 1 o ~ ' o
10 TuTasnfudiadins muddy veaumsadudlanuilufivdewad tHepG2 fumneedy
F60 Tinnunilufivd (12-35%) Annududuszndne 502,500 lulnsndu/Aodsas gy
v =1 =Y T ol 3 g 1 ) o omen T o o

F6090 Minamnnuitlufivderadiandudu 500-12,500 lu Tnsniuiadaes udnduing
T = = 1 Lo & = a -

garFumsniyuesas dau F9o fgnsdudamsniydylaveuradgegafinnududy

5,000-11,500 T Iasndu/ladtas Taefian 1c,, widy 8,132 lulasnfuiiadans

v Ivuna luladows aeiladlnfnu %
_ ? ) =
Umsdtnmn 2556 aeffefoonsiifion 7 &z{ —
meiletan1n1senLsnu1gn bt e

A




PRACHIT YUWHANG : CHEMICAL AND ANTIOXIDANT
PROPERTIES OF ARABINOXYLAN HYDROLYSATES FROM RICE
BRAN. THESIS ADVISOR : ASST. PROF. SUNANTA TONGTA, Ph.D.
108 PP,

RICE BRAN/ARABINOXYLANS/ENZYME-EXTRACTED ARABINOXYLANS/
PHENOLIC ACID/FERURIC ACID/ANTIOXIDANT ACTIVITY/CELL-BASE
DCFH DA ASSAY

The extraction of water-unextractable arabinoxylans (WUAX) from rice bran
with Bacillus subtilis endoxylanase GHF 11 was studied. Removal of starch and
proteins from defatted rice bran was conducted by enzymatic treatment. The
important factors affecting extraction, namely autoclave condition, enzyme
concentration, and incubation time were optimized. The autoclave of destrach and
deprotein rice bran (DSDPB) at 121 °C for 4 h before hydrolysis with 5 Unit
endoxylanase for 4 h provided the highest yield of 9.14% total sugars. Ethanol
precipitation could fractionate the rice bran WUAX into 3 fractions: 0-60% ethanol
(F60), 60-90% ethanol (F6090), and above 90% ethanol (F90).

The autoclave treatment increased the total bound phenolic and decreased the
total free phenolic contents of DSDPB. The major phenolic acid of all autoclaved
DSDPB fractions, except F90, was bound ferulic acid. The analysis of ethanol-
fractionation of WUAX showed that F6090 fraction had the highest phenolic acid
content followed by F60 and F90. F60 and F6090 fractions contained mostly bound
ferulic acid, while F90 had comparable amounts of ferulic acid and coumaric acid.

The molecular weights of F60, F6090 and F90, determined by HPSEC-MALLS, were
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5.786x10%, 4.137%10%, and 1.525x10° g/mol, respectively. The sugar analysis by
methanolysis method revealed that the major monosaccharides of F60 and F6090
fractions were xylose and arabinose in which arabinoxylans of both fractions were
70.3 and 73.8%, respectively. In addition, the majority of sugars found in F90 were
glucose and xylose. Structural characterization of all three fractions of WUAX
indicated that the majority of the arabinose residues were -1, 3-linked to
monosubstituted xylose and was about 29-33 % molar ratio

The study of scavenging against 2, 2-Diphenyl-1-picrylhydrazyl (DPPH)
radicals revealed that F6090 fraction exhibited the highest antioxidant activity
(»<0.05) with an ECjsy value of 389.5 ug/mL, followed by F60 and F90. The F6090
and F60 fractions also possessed higher total reducing power in the FRAP assay than
that of F90. In the cell-based antioxidant assay with HepG2 using DCFH DA probe,
the most effective concentrations of F60, F6090 and F90 in scavenging intracellular
ROS were 5, 10 and 10 pg/mL, respectively. The cytotoxicity against HepG2 of these
fractions was varied. F60 fraction only slightly induced cell death (12-35%) at the
concentration range of 50-2,500 pg/mL. At 500 to 12,500 pg/mL, F6090 fraction had
no cytotoxic effect but could slightly enhance the growth of HepG2 cells. F90
fraction exhibited the most potent cytotoxic activity against the HepG2 with the ICsy

of 8,132 pg/mkL.
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