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Effect of storage condition and germinating process on antioxidation properties
of Sukhothai 1 de-husked rice
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Abstract
De-husked rice showing red, purple, or black pericarps normally contains higher antioxidation properties

than those in normal brown rice. Such the biochemical properties are gradually depleting during processing.
This study was aimed to investigate effects of storage and germinating process on antioxidation properties and
total polyphenol content of Sukhothai 1 de-husked rice. In 100 grams (d.w.) of Sukhothai 1 de-husked rice had
antioxidation properties equivalent to 348-352 mg trolox. and total polyphenol content equivalent to gallic acid of
106-107 mg. Five months storage in polypropylene (PP) and polyethylene (PE) bags under vacuum at room
temperature (27-30°C) resulted in a reduction of the seed germinations (p<0.05). However, there was insignificant
effect from bag materials. In the rice germinating process for germinated de-husked rice product, three methods
were applied; soaking (S), combination of soaking and spraying (SSP), and spraying (SP). Reductions in both
antioxidation properties and total polyphenol contents were found in products from those 3 processes, compared
to the raw material. The longer storage time applied, the higher reductions of the properties were found (p<0.05).
SSP and SP methods tended to have less effect on the biochemical properties than that from the S method at the
5 month storage. Sukhothai 1 de-husked rice stored at room temperature for 3 months could be used as raw
material for germinated rice. Germinated rice from the SP method showed higher antioxidant property (Trolox
equivalent) than those from SSP and S methods (p<0.05).
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UNARED

'
N

% Y aAaa \ A4 o A o c wa o A o aAa P Y A
ANNAANNUNALAT WIS V?’ﬂﬂf]‘ﬂ@\‘im'ﬂﬁuﬁ\l@ﬂ Nmll‘]_lﬁ]ﬂ’]?ﬁnu'ﬂ'ﬂﬂaﬁLﬂﬁ]umQJﬂmﬂ?ziﬁlsﬁug\?ﬂqqﬂq')ﬂ@ﬂﬂmllull

[
=

fodefidangu  uiandRsanaaTngoydelussuinnsziaunsudsgl  Anguszasdaesuiseiliednmns
wAsulassurRnnsgueentindulazunnanslssnaninaiueateasinandaslussninaninfusnE uas Nz
nsuand1anaesen d1andesiugglae 1 UFu10 100 N (Tmﬂﬁwﬁmﬁq) HanTAnsFAueanTndunaInIsiL
ReadeuwinfugsazanaInsaend 348-352 faansy uaziliBuinanstsznennaiueaiieuvinfunsaunadn 106-
107 faansu maiuinsdandesiiussqlugmanainaiininallsiau (PP) uwazaialwdenaauluanmgoainie
fignungiivias (27-30 asruaaiFun) uaan 5 ieu daalfilefifufanusenanandugud Trslinunansznuann
BHAUIIAN U Elumiw'ﬁmﬁmné’mq@ﬂi@w’m‘%ﬂuLﬁﬂmwdwmmﬁﬁﬁ (S) ﬂﬁiLLﬁﬁﬁéqmﬁumiWum@mﬁw (SSP) uay
miw'um'am{iw (SP) %wudﬁwné’mmnﬁiﬁmn%\i 3 38RaNTANNFueenTIntuLazUINUa1IUszna L TNAN LeA
AAAY AMAALEIN AL AR AR TeELTRN IE LeenT LA BN e ssyna U InATuea g
ﬂ@@\N'ﬂﬂ (p<0.05) TaBWLI3BNNT SSP way SP annsnannisgayidsanstlsznauinanuealudtandeslduinndis
s finansifiusnen 5 iHeu Frandeanugaluvia 1 '1/1mumimmﬂmiu@mmwmLﬂuwm 3 iieu feanunsnldidu
FagAuduiunisn@sdiondawanls  Teuainisnlditmnzeen  SP ficfamelsianiAnsdueandiadiufiensiu

a1razanensaandgendiinews] (p<0.05)

o

ARIATY: 119nded antiAn19sueandLadu nasAuinm

ADLLAAINITHUATEAATVNSTHINEAT WANesaudld Auauuens dnedunse dswdadeslul 50290
Faculty of Engineering and Agro-industry, Maejo University, A.Sansai, Chiangmai 50290 Thailand
ANAAINITNANART NunAanendedeslud Samdadesl 50300

Faculty of Engineering, Chiangmai University, Chiangmai 50300 Thailand

1
1
2
2



'

9. MEAARTINEAT 7 42 a17UR 3 (MiAw) Fugeu-§U1AN 2554 NATENANIIENTIL 401

A1
U o o v

mqumummﬂﬁﬂmﬂuﬂ%uﬂummmﬁmﬂumfmmmmnmu 217 d1andesan @unid1andessan

(7

o

Lﬁﬂwmwum?mwmamqmLﬁmummmmymmwmﬂmiﬂmw gamma aminobutyric acid (GABA) 1ananilll
geudndandesnidsine Hanstsznaulng

=

Hueauazarslunguuenls lmenfunldauiAnssiuesndindu (goen,
2549) agnalsAinna zwﬂ“ﬁmﬁqLmﬁrfT\mm"nﬁmmﬂmwdwm:mummﬂa‘gﬁ (Tneom, 2552; a@aWsTnd, 2553)
Tnaannzatnagialudnandenia
< o v % 1 o o | al o dJ dl 1 1 a % a o a o dz/ %
naiusnsdiandasieuihuvineniduaniladauilsiienadenasaauifinissiueandinds.  uasaills
Anmuarasszaznainafiuinnisenissantesdiondes (Wefidusinissen) PBuinanslsznauinadiuea uay
antiinisiueandinduresdnondeseniiidefumandunsaneiugglaria 1 Adiunssudanisinsengtuuusingeg
Weduwwmslunistszgnsfldluninandgaavnssusialy

atnsaluazignig

frauldeniiugglavia 1 Afenefuien 1 Beu (AFupmayaszia NS It nassui 41in a.glave)
IrgnnzmznldenidudnndasiinniAdnssuuazgravnssiinens aanendaudld deuuussqlugdludaniia
dnunanaasnanasn 2 dszinn (Indllstlaw, PP LL@vTW@LﬂVIﬁ@u PE) nelsiszuugeynyinie LAz fAusnEg
amuﬂwmmumm 5 1Aau ummumumamw 3unz 5 m@ummmmmwmum (L* a* b*) Ao uBeuiten
fU o waGudy finnspsadennissenteandndnafe Atz anuunsyAY (Top of Paper, TP) UaAsIa
AnrzsiBunnasdsyneuinalueaFauiauiuansazanensawnaan (Aanlasain Ussius waz Junils, 2545)
uazantRn1IAueandAtusaeis ABTS radical cation decolorization assay (ABTS™) WFauifieuiuansazaiaing
a8nd (auilasan Re et al., 1999)

mﬂ@m‘wmmﬂmmﬂmm%mﬂ 1mmwﬂmﬂﬂLﬂumfmmw@ﬂmfm 3 nesuds lun mﬂmm 10
Falug (S) nnausitin 5 m‘lﬁmmmumiwu@”@mu’] 2 dlus uazAshald 3 dalus (SSP) uazmviuazessin 7 4alua
Lazdansly 3 $alus (SP) 7 35 esAnLTALTed smmﬂm?ﬂﬂmL‘ummuwmﬁ‘wLqmLmzfqmmumﬂmqmmmm‘lﬁmm
nssenaesdnondedld  fethdnandedildasgrimesiauiinedand  ldud  Buiuansdszneutnaiues
WP UALUALAIaTAENTALNARA wavaNtTRn1sfueenTnduAqeRs ABTS radical cation decolorization assay
(ABTS™) uWrauieuiuansavans insaand

HNN3INUNUNNINAABILLILANAREA (Completely Randomized Design, CRD) WAZ#inN13vAaey 3 61
Apszvimnuulslsuresdaya (ANOVA) faelusunsndiagnieatia (SPSS v.16) WAZAIATIZWANHUANG1NLEY
ANLRALILLIL Duncan's new multiple range test (DMRT) fszdupnnuidesiufasay 95

NA

windandesaneiugalaie 1 Ariuniafuinmnsldannzgoonausaiuineignmgitesdy
svtizen 5 e w1 SBinnmnaduisduainienaz 10 Wudesas 13 uiliinuananaiiasainussqsina
AN (PP uaz PE) mMafuinEududea fidefiduinisenieaudadnanag (Figure 1) LLﬂva?\iW‘]_lﬂ’]ﬁ\‘i’ﬂﬂiﬂ“”l
Aedufinamafiuine 5 eudlenmaseufneitmnzsdntunszany  etdlifimumdadiadauanans
wWatuudasdunseentie PaiNIsENEfaTesdIuANNzuazinsianT Tuszazinan 24 g ‘ﬁmmm%@giu
nauNaan i dandessan s

a

a d’ % al =3 v 1 d’ dl 1 =3 v o
ANNNNTAARINNNTIL AL UL AIANUATDILNAATNY I‘Lll‘*n/\l‘]_lﬂ’)il‘L‘]JZ"]EI‘L!LIJJ2"]\1191"] NUANAWNAINNENAAUNIIAT) AL

Q

(p>0.05) TnaidAAINEde (L*) agludag 29-35 ANAuAs-TiEn (a*) agludae 14-15 LAZANR AR T (b*) ot
Tudiag 14-18
derhudadnasinunsyiaunisindnandessannudnszesnan LN ELAL NIRRT N HA
neznusetBuianssznanindiues wazantAnissnueandiadu (Figure 1 uae Figure 2) agraiulédn Inatlade
Fruvseuallddsuafisudasennauiiniduaiiidneludnnfesenaeiuiglaie 1 dandesigiuiinan



402 HAIBIANIIENITIIL

7 42 a17Uf 3 (MiAw) FugeL-§U1AN 2554 2. InEAanfineeg

Euduiuns 100 nfu (Iassinwidnusie) daniiAntsdinueandeduinauwinfudnsazaansaand 348-352 Naansu
wazdiBunnanstsznaunanuea e UWiNUNIALNARA 106-107 Raaniy

Figure 1

100

80

40

5% Germination

P
<

o]

De-husked rice germination (Sukhothai 1) during 5 month storage

&0

|

x\% N PP
&\\\\: . PC

Om 3m Em

n polypropylene (PP) and

polyethylene (PE) vacuum bags.

HRM

Gallic acid (mg eq. / 100 g)

#S

#“SSP

= Sp

3 month 5 month

Figure 2 Total polyphenol of Sukhothai 1 under germinating conditions; soaking (S), soaking and spraying (SSP)

and spraying (SP), comparing to raw material (RM) at 3 and 5 month storage in polypropylene (PP) and

polyethylene (PE) vacuum bags.
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Figure 3 Anioxidation properties of Sukhothai 1 under germinating conditions; soaking (S), soaking and spraying

(S8SP) and spraying (SP), comparing to raw material (RM) at 3 and 5 month storage in polypropylene

(PP) and polyethylene (PE) vacuum bags.
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