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ABSTRACT

Rice bran is by-products from milling process, normally used for animal feed products. However,
rice bran has been found to has antioxidant and anti-carcinogenic property. These properties of rice
bran are due to bioactive compounds, especially, phenolic compounds. Therefore, this study aim is to
increase value added of rice bran by using hydrothermal treatment with ultrasonic-assisted extraction.
Moreover, the efficiency of the extraction by using 2 different organic solvents which were ethanol and
ethyl acetate were compared. Subsequently, the extracts were evaluated chemical properties by Folin-
ciocaltue assay and DPPH radical scavenging activities. The result showed that the extraction using
hydrothermal treatment with ultrasonic-assisted and using ethanol as solvent had the highest content
of bioactive compounds. The phenolic content was 3.21 mg GAE/g and the efficiency to inhibit DPPH
radical ECsywas 0.53 me/mL. Thus, the extraction using hydrothermal treatment with ultrasonic-assisted
is the one of effective technique for extract rice bran bioactive compounds.
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03125 wag 0.15625 Tadnsusediadans Usuns 100 lulasans wauduansasarefnfieovdudy 0.2 Jadluans
U3mas 100 lailasdns udrinArnisganduuasiiaaiugniedu 517 wiluwms Inglfiasessululasinaniduas
(U3 Thermo §u 355 Multiskan EX) niuislfaumsdnuansdunsussdiviosaslumssudioyyadassifd

LD

v v U a o e Asam le_Ablank
Jevarmsdudioyyadaseiiiiey =[1 - ( £ )] X 100
Aplank

Yosnwnsiiudseyyadassiiiiovargninluaadunsmldfletludmnneanududuiiiussavsnm
ﬂﬂié’ué?aa%aéasz%faaaz 50 (ECsp) 9281UsuN3% Graphpad Prism8
nsessdeyanieana
Tumstuneuvesmsarinazshmsata 3 sasionismaass wildlusunsy Graphpad Prism8 lumsnsest
Usunauvesasusenauiiuednuasauiuan ECs, mausunnuesensusenauiiuednagldn1siiasigiiuy two-way

¢

ANOVA Uagmsmuaua ECy, azldsndunsiiaszit [Agonist] vs. normalized response — Variable slope

WNaN15398

Usuuvasasusznauiuadn

AnMsIBinaeEnsUszneuiiueandevageulriau-SlemgnuiUiinavesnsuseneuiiuedniduly
ﬁqgﬂﬁ 1 LAZAINMTIATIZHNALUU two-way ANOVA wuinUBinamwesensuszneufiuedniildivhazanaiovuea
Wisuiisudunmsidediassdinnlunsaiauanansiueg1edidud1Agynieadn (p<0.0001) wagnsiranuSouluy
A9 ilrlausunuvesasUsEnaut ued nuanm 19 ueg 19T Tod1An1ead @ (p<0.0001) Tagwui 1IN

asuseneviiuednavasiignannnislinnuiounuulalasmesueasindunislindudansienddiearin laegld

musaludivhazate Fsensaaiausinaansussneuiiueanls 3.2140.42 mg GAE/g



\ 2]5‘ NGRC AsUs:yUSBINISIaunravIusdes:duiuiafdnuiuHos1a Ason 21
@) March 27, 2020 3ufl 27 GunAu 2563 fu UKI3NENdBYBULRAU BMO6-5

Total PhenolicContent

4_
El Controls

3 l 3 Sonicate
u\? [ Autoclave
5 24 [ Auto+son
(@)
IS

) '

0- T

1
EtOH EtOAc
Solvent type

JUN 1 YSunawesansuseneuiiuednainnmisveaeulnau-glaats anmslasizideyamsadianieg two-
way ANOVA #Ua1n15IRAMUSDULUUANE (0<0.0001**%) nslasavinazany (p<0.0001**%) uay
ANNdUTUSTENITINTliAu o uazslinuesivinazay (p=0.039% agliusuaasUznaudl

YRANWANANNUBE19LNYAAUN9EDRA

o

< v & a aaa
qmﬁﬂqsﬂUﬂﬁaHEaaﬂigﬂW LY

Usgansnnlunisdudseuyadassaiiiovagldamnudutuniivssansamlunsdudseyyadassain

@ '

Nov3osaz 50 (ECs) 1NMTNN 1 wuhansananldmvinazalseniusalunisaisa saudunsiiausauluy

v A o s

lelasimesueauazlinfiudanswnintiadn dusvansnmlunisdudseuyadassinifitovunianiagldaniy

a a

WuduLiea 0.53 fadnsusiedadans lunsdswadudelasosay 50

M13199 1 Aeduduiansaindiussansamlunisdugieyyadasyifiiiordesas 50 vesansanauwsazyila

fiavinang /n1sana EC,, (Hadnsusialiadans)
AIUAY 1.01
Tdmaudansienin 0.84

LONIUDA
Tenusaunuulalaswesuea 0.71
lalnsmasuaaLaARLDANSINIA 0.53
AIUAL 1.25
- . T¥maudansignia 0.99
LONADLTLAN

Trmnusaunuulalaswesuea 1.05

lalnsmasuaaLazAAUD ANV 0.87




\ 2]5‘ NGRC msUs:yu3ginisiauanaviuiJus:duiunafdnuinsouia ASvA 21
@) March 27, 2020 3Uf 27 JuiAu 2563 fu UHA3NENdBUDULRAU BMO6-6

s

afUTIENaN1IMARDY
USunuaseengnstinindseinnansuseneuiiuednavgnnaaeun 135nau-glaa1g Fa9nn1sin

Yunaasuszneviiuvednuanisnaasadudigui 1 nslianudeunvuideatiu lneldivhazaelunis afe
Aaviinfiy fvhagaiglevueaausaaninasuseneuiiuednlaluliinanginimslddvharate ofiaesd
W JadanAReIiuNISANYIVE Su et al. (2014) NAnwINTTainasUsEnay Huednaniivlaeldiide uidlay

nslddviazateuianige wuanislddviazateeniueaiesas 80 awsnannarsusznauiluednla Tu

'
a

Usnaufigenindedisuiunisidihasareiefisesfanievas 80 iewnarsuszneuiiuednidu asuszneu

il JuAedunsAsefusazatglemueaniitllaunninnsiiivinazateefiaasdine

U

YBNIINUINNNTANYNLINUNIT AN BULLULEIATINBTUAKASITNITINUIINIS LAAINUSBULAS
TdsheiuuTinuvesasuseneuilusiniigullavisuiunisadalaglddvhasaeiigeetusion ni
mslanusausuulalasinesueamigniaisnnuausununisaialaeldndusansienindaiusunuues

a1suseneuiluednginit Wasuiunisiianuiousuulalasmeiueaniemsldniudansivinaiedh

a

azauALIAUNEIDELAYY LLazﬂ'wmmL%’@J%’uﬁﬁﬂizﬁm%‘ﬂwwlumsé’ué?&mgyjaaaisﬁﬂﬁwﬁaaas 50 (ECsy)
vosasainnnsinginissudsoyyadassAifiordiaonadostuiinamesassznauiiuodnagldinsli
anufounaziviazaifeaiu lnsasatnainirdinifiuinaiuedngefignazivssans anlunisidn
oyyadasyAnifievgeiianlagasiian EC, ian eansafaiiden EC, manAoansanaiiiiunslviaudouuuy

lalasimasuaasiununi1sidndusansieng neldfivinazanseniuea 3NNANISNAaeILUNISANYIATIH

'
' ' P

danAdBIiuN1SAN®YIVe Tabaraki, Nateghi (2011) na1331AdudanT 1w IRdiNaluN1sas1aneIeINATIAganIA

a

(micro bubble) WevlasoniAvuInganamaldulaiuiivesingiungnainasilvindugadunneaniay

q

UanUdegansitegnelaiingauvesiivesngdniazaty uaruenandulutuneuvesnisanamedivhazaie

lngldadudansigiin dufudndunouddwaiulinisadnaiseongnfdan i uSuaig «Ju

1%

Tnalunis@nwives Min et al. (2014) nudnistiainuseunuulalasimesueawnsid1ineaunIsana

' v
Sa o °

gy lindasadvessidnigniatg wazdaihnansnitageesnansrdnilagldledn Juhliuiuiuves

a13Usznauiuedngdu uenanTlunsAn v191u3988s Butsat, Siriamornpun (2010) WUINENTENAAINTA

a v v ) I o

JIINUSABNULE 105 NNaNnn 88 NaragnatinmelunIueasnsIdiu 1:10 lausuiuvesasusenauil

Y

a o 1 ad o '

weAnlumg 2.5-2.7 Tadnsudeiiadans den1sanamedSsinaidunisidiinazaiaiissesanewaz 1dan

Tunsarinasiis 16 il FadlowSeuiisuivndfeinuimslinnuseunuulalasmesueauazmsldniiuda
asrnRansaanantdlunisaia wagliusinuasuseneuiluefingeaniinislddviasaeidewniuen

M@ 1:10 Wile9ee19hen

A3UNan133de

v o =

AMnNsANwIASItinuInIsldsivinazatsenusallusivinaranefdanuwnnzanlunisadnanseen
gVisTInnUszanasusznauiiusdnuinninnisldiinazatenivan mezieniueaaunsainsunsiseiv
a1susenauiuednlauinnindivinaraladisi wazuananinishinnuseutuulalasimasusawnsign &9

aunsallduiunsadalagldndudansienddisainlaonme deuainnisinydeddeasuladnnisli



\ 2]5‘ NGRC msUs:yu3ginisiauanaviuiJus:duiunafdnuinsouia ASvA 21
@) March 27, 2020 3Uf 27 JuiAu 2563 fu UHA3NENdBUDULRAU BMOG6-7

Anusaukuulalnswmasueasiunsnaudans I InaRsainUseansanlunisanalaglausunaues

A1590NVBTINNALRNTLAINTIT?

AnAnssuUsznnd
dideveveunseamdtnnuiauIngmansuasinalulaguiand @) dmiulunuatvayu

1n3delva m.Uszdnd 2560 (FDA-CO-2561-6440-TH) upgnegs uaznaenaugideilonasujifinig nadun

WAL AEINYIANERNS UNINYIRFASUASUNTI LI

LONE1981989

Ainsworth E, Gillespie K. Estimation of total phenolic content and other oxidation substrates in plant
tissues using Folin-Ciocalteu reagent. Nature Protocols 2007; 2: 875.

Butsat S, Sirlamornpun S. Antioxidant capacities and phenolic compounds of the husk, bran and
endosperm of Thai rice. Food Chemistry 2010; 199(2): 606-613.

Chen Z, Bertin R, Froldi G. EC50 estimation of antioxidant activity in DPPH assay using several statistical
programs. Food Chemistry 2013; 138(1): 414-420.

Dunford N, King J. Phytosterol Enrichment of Rice Bran Oil by a Supercritical Carbon Dioxide Fractionation
Technique. Journal of Food Science 2000; 65(8): 1395-1399.

Imsanguan P, Roaysubtawee A, Borirak R. Pongamphai S, Douglas S, Douglas P. Extraction of Q-
tocopherol and Y-oryzanol from rice bran. LWT - Food Science and Technology 2008; 41(8):
1417-1424.

Laokuldilok T, Shoemaker C, Jongkaewwattana S, Tulyathan V. Antioxidants and Antioxidant Activity of
Several Pigmented Rice Brans. J Agric Food Chem 2011; 59: 193-199.

Min B, McClung A, Chen M. Effects of hydrothermal processes on antioxidants in brown, purple and red
bran whole grain rice (Oryza sativa L.). Food Chemistry 2014; 159: 106-115.

Moongngarm A, Daomukda N, Khumpika S. Chemical Compositions, Phytochemicals, and Antioxidant
Capacity of Rice Bran, Rice Bran Layer, and Rice Germ. APCBEE Procedia 2012; 2: 73-79.

Nair G, Divya V, Prasannan L, Habeeba V, Prince M, Raghavan G. Ohmic heating as a pre-treatment in
solvent extraction of rice bran. Journal of Food Science and Technology 2014; 51(10): 2692-2698.

Ozkaya B, Turksoy S, Ozkaya H, Duman B. Dephytinization of wheat and rice brans by hydrothermal
autoclaving process and the evaluation of consequences for dietary fiber content, antioxidant
activity and phenolics. Innovative Food Science & Emerging Technologies 2017; 39: 209-215.

Peanparkdee M, wamoto S, Yamauchi R. Preparation and Release Behavior of Gelatin-Based Capsules of
Antioxidants from Ethanolic Extracts of Thai Riceberry Bran. Food and Bioprocess Technology 2017,
10(9): 1737-1748.

Ruen-ngam D, Thawai C, Sukonthamut S. Pretreatment to increase yield and antioxidant activity of Y-

oryzanol in rice bran oil. ScienceAsia 2016; 42: 75-82.



\ 2]“ NGRC msUs:yu3ginisiauanaviuiJus:duiunafdnuinsouia ASvA 21
= ¥/ ‘March 27, 2020 3uf 27 GulAL 2563 U LHI3NENduUdULAU BMO6'8

Saunders R. The properties of rice bran as a food stuff. Cereal Food World 1990; 35(7): 633-662.
Su D, Zhang R, Hou F, Zhang M, Guo J, Huang F, Wei Z. Comparison of the free and bound phenolic profiles

and cellular antioxidant activities of litchi pulp extracts from different solvents. BMC
Complementary and Alternative Medicine 2014; 14(1): 9.

Suble I, Nerhan D. Policosanol content and composition of wheat varieties. J. Agric. Food Chem 2005; 53:
5583-5586.

Tabaraki R, Nateghi A. Optimization of ultrasonic-assisted extraction of natural antioxidants from rice bran
using response surface methodology. Ultrasonics Sonochemistry 2011; 18(6): 1279-1286.

Wongwaiwech D, Weerawatanakom M, Tharatha S, Ho CT. Comparative study on amount of
nutraceuticals in by-products from solvent and cold pressing methods of rice bran oil processing.
Journal of Food and Drug Analysis 2019; 27(1): 71-82.

Wu X, Gu L, Holden J, Haytowitz D, Gebhardt S, Beecher G, Prior R. Development of a database for total
antioxidant capacity in foods: a preliminary study. Journal of Food Composition and Analysis 2004,

17(3): 407-422.





