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Abstract

Project Code : MRG5380254
Project Title : Extraction, Fractionation and Physicochemical Characterization of

Hemicelluloses in Bran Obtained from Milling of Rice (Oryza sativa L.) cv.

Khao Dawk Mali 105 and Si Nin
Investigator : Daris Kuakpetoon, Ph.D.

E-mail Address : kdaris@gmail.com
Project Period : 3 years
Abstract:

In this study, hemicelluloses from Khao Dawk Mali 105 and Si Nin rice brans
were extracted by hot-water and alkaline solution and then fractionated based on acidity.
Each fraction was investigated their physicochemical properties. Khao Dawk Mali 105 crude
rice bran contained 9.25%, 10.16%, 18.57% and 8.47% in moisture, protein, fat and ash,
respectively; whereas, those of Si Nin crude rice bran were 9.21%, 11.98%, 18.17% and
5.98%,respectively. After removing fat, protein, and starch, the weight of purified rice bran
was 70% of the original weight. The yields of hot-water extractable hemicellulose from Khao
Dawk Mali 105 (WM) and Si Nin (WH) rice brans were 0.45% and 0.75% of purified rice
brans, respectively. The yields of alkaline extractable hemicellulose from Khao Dawk Mali
105 (AM) and Si Nin (AH) rice brans were 7.40% and 8.02% of purified rice brans,
respectively. The alkaline extractable hemicelluloses were fractionated into 2 fractions
(neutral and acid) by aninon exchange column (DEAE). The yield of neutral and acid
hemicellulose fractions from Khao Dawk Mali 105 rice bran were 4.38% (AM-neutral) L8z
12.28% (AM-acid), respectively. The yield of neutral and acid hemicellulose fractions from Si
Nin rice bran were 5.42% (AH-neutral) and 14.65% (AH-acid), respectively. According to
molecular weight distribution of hemicelluloses by size exclusion chromatography, the
weight-average molecular weight (M,) of WM, AM, AM-neutral, and AM-acid were
35.10x10", 82.66 x10°, 82.32x10" uaz 47.51x10° g/mole, respectively. The weight-average
molecular weight (M,,) of WH, AH, AH-neutral, and AH-acid were 47.78 x104, 81.92 x104,
84.05 x104 Wae 59.83 x104 g/mole, respectively. According to sugar moiety of extracted rice
bran hemicellulose by HPAEC-PAD, glucose was the highest sugar found in hot-water

extractable hemicellulose followed by galactose, arabinose, and xylose. In contrast,



arabinose and xylose were the major sugars found in all alkaline extractable hemicellulose
fractions. The ratio of arabinose to xylose (Ara/Xyl) in hemicellulose was varied among
fractions. The acid hemicellulose had a higher Ara/Xyl ratio than the alkaline extractable and
neutral hemicelluloses, respectively. After incubating with endo-xylanase, the molecular
weight of all alkaline extractable hemicellulose from bran of both rice varieties decreased
indicating that the chain of these hemicelluloses were composed of xylose linked by B-‘I,4
bonding. However, there was no change in the molecular weight of hot water extractable

hemicelluloses after incubating with endo-xylanase.

Keywords : Hemicellulose, rice bran, Khao Dawk Mali 105, Si Nin, Xylan
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1
o = o v

azdauifuieinuninndy edslsfnmuaiaglaanatndaaaisazatasneazdl Ara/Xyl Aandnnannsan
H5au Al utasndn Teaanrdasiunantn1geenwld (Mod et al., 1978: Xu et al., 2007:

Peng et al., 2010)



A9197 5 slauazfFunuaaniiluesdilsenavaesaiiaaglas

7158 (%mol)

naglaa* —

¥ - - - azsiludsia
usnlua azadlua nwanina nglag lalaa wnulua  nsanuanglsiin neapladin tlo
LA

WM 4.49a* £0.91 20.22c £0.72 9.64a + 0.83 49.02a+1.53 6.14b+1.15 1.52a + 0.46 4.18a £0.32 1.40a =+ 0.22 3.29

AM 027 +0.00 3569+155 6.88+0.84 14.18+159 34.89+234 Tadww 0.38+0.08 2.69+0.68 1.02
AM-neutral 1.564+£029 4032+207 552+0.15 11.35+1.17 40.08a + 3.36 Tadww 0.68c £0.09 0.84b+ 0.13 1.00
AM-acid 1.93+048 4546+0.68 6.34+ 0.08 9.60 +4.85 34.93a + 5.46 Tadww 0.84b +0.13 1.49a £ 0.15 1.30
WH 1.44+£010 21.13+£1.00 15.82+ 040 4959+017 7.48+048 0.75+0.46 2.34 +0.02 1.44 + 0.11 2.61
AH 0.75+£0.02 3877051 9.62+0.52 13.05+210 34.98+1.34 Tadww 0.59+£0.09 223+0.20 1.11
AH-neutral 0.60+£0.10 39.09+0.42 10.14+£0.24 1042+0.18 37.12+0.69 Tadww 0.35+£0.08 227+ 0.16 1.05
AH-acid 0.30 £ 0.11 4312+ 2.37 11.49 £ 0.61 461021 37.49+1.86 Tadww 0.85+£035 213+ 0.56 1.15

*WH: Laﬁm@@ﬂ@aﬁmﬁmé’qaﬁﬁﬂu Anid9119ReNNTA 105
AH: afliaglaafiaiadanansazausng anidnananenusd 105
AH-neutral: Laﬁma@‘imﬁ'aﬁmﬁwmmmmm‘w anidnaeenuzd 105 udqueansag DEAE Taald 0.005M formic acid luansae
AH-acid: isfimaglaaiafinfanansazanasing anirdnaaanenuzd 105 udauandas DEAE taeld 1M formic acid ifluansgs -
WH: eiliraglasfiarindagtinfau annsinadia
AH: Laﬁmaq‘imﬁlaﬁmﬁwmm:mﬂﬁm aniindila
AH-neutral: aflimaglaaaindnaansazanasng anirdndia udauandae DEAE Tneld 0.005M formic acid luansms

AH-acid: iafiaglaafiainsfosaisaranesie anindnngdiia udauansos DEAE Tagld 1M formic acid iluanse



3.5. HAURINTTEBEAIE endo-xylanase
mﬂmaﬁﬂmmﬁmmeﬂ?mmﬁﬁm@‘ﬁ'Lﬂumﬁ'ﬂa‘xﬂﬂw"ﬂﬁié’muﬁﬁf]uimm%mqLaﬁ-umg‘ﬁmﬁiﬁmnmi
afPuazuENFaEABANe] anirdnannenuzd uazdda edufuaunfgiudneiuadlimnisdnemnstiondan endo-
1,4—B—D—xy|anase (endo-xylanase) Taa’ld high performance size exclusion chromatography (HPSEC) wBeuay

anwnuzlasununsnildneuuasudsnistessoseulsd wansisgln 4 nudnafimaglaanainsoainfauainsidnamis

'
c A

o 1 1 4 dl [l a -ﬁl =2 1=l % dl I o
AINUT  LNBNIWNNTEREAIY endo-xylanase Iasunlaunsunlsldmnsannipn damuneiddilnseadaeslolaanseiu

]

fnauszatiasin-1,4 (B-1,4) dawalaaglaanaindaansazaissne udauensdaedssine W lasuntnunsuin iy

anwouziasullanity ashazilasaivaandniiulalaandetusaiuszadawen-1,4 (B-1,4) atlsfimuiad

¥ 1 v

4 \ = = @ Y A = a yy A a
Leﬁﬂqtﬂﬂmﬂﬂﬂﬂiﬂiﬂﬂﬂﬂﬂﬂﬁqﬂ endo-xylanase Eﬁﬂﬂqquﬂqﬂﬂﬂﬂﬁ‘zﬂﬂuiﬂﬂqﬂtﬂ?ﬁ@ﬁ‘qﬁﬂu Mﬁ?’a’a’wmmim@’mﬂwmau

a
v |

d‘ ¥ o v o IS ¥ A q a’ ¥ o v a o 3 c ¥ v o
L"ﬂ@@i@@ﬂi@'ﬁ"}ﬂ?W‘ﬂq')ﬂdﬂ’ﬂ\imtﬂi\‘i@?qd%L‘]Juﬂ\‘iﬂ’]ulﬂﬂ AN R i ueedewlsd  nadnldsiaRuee

yaaeulaiaeinlee1nau (Ren and Sun, 2010)
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4. dgUnan1snAaag

o

Punnuaiuaglaanaialdainirdngiailiunnminndnidinaanenued (lussdunisindnmniu) ane

Wugresinisiiuaseiinumensiieaglas  annsatnisfiaaglaadoeiasingg  afiaglaaiafafamiriey i
FniNaNangnaties ﬁﬁmﬁﬂ‘iumqma?ﬁlﬂimﬂﬁwﬂn M.) Aaudnas ﬁﬁﬁm@ﬂqim@Lﬂumﬁm:ﬂ@wﬁn PBIAINN
Ae availua nuaning uuulua lalas uazusnTuamuandy uaswutiunasnmanidunsaluFunnman aniesd
Tassairafudanvivawsn-nguay  (0/B-glucan) niuanimazandlulouau  (Galactoarabinoxylan) —WAZWNLLLL

(mannan) Ndtassa¥eluanaaiodu daouilufsuazddanin waranalmniuluagfe uarldaunsngneeslisae

a

endo-xylanase iadiiaglasnannsaaisaraaaasllFuIunaNaRgnENIn Wathuuansae DEAE-52-cellulose

]

% ! ! % !
A o a o

chromatography finuANEdn wdiiaglaanaindaaaisazataseiidonn (mefaansanasin 0.005 Tuans; Neutral)
HilunNanARgnsiaandNNidage (dedaansanasin 1 Tuans, Acid) wiwaglaanidofinesirdnonisasaiugi

'
Al

¥ do ¥ a2 - d o« ,a¥ -
wurinluanadalaadvin (M) gandiniidege eluaglaanainsaansazaiessiiinaeziiluaualalag

dluesdsenaunan uaidndiuzesimaszasdiuaselalas (Ara/Xyl) wansneiu asiazilasadraduezs Ol

' '
aaa

v 1 v v =2 1 = % o dl | 1 o Y o a
BAUNNNINTIUNIN LL@S@’]N’]?GQH&I@Ei@@Qﬂ endo-xylanase uazilnseaireanavaniduliuausanufaiuscain

\wen-1,4 (B-1,4)
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