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Changes in Total Phenolic Content, Anthocyanin Content and Antioxidant Activity of
Germinated Rice (Rice Berry) During Storage under Vacuum Condition
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Abstract

The germinated rice (Rice Berry; Oryza Sativa L.), the paddy rice was germinated, steamed, dried and
dehulled respectively. The nutrition of germinated rice berry is higher than germinated brown rice. This study
investigated the total phenolic content, anthocyanin content and antioxidant activity of germinated rice (Rice
Berry) during storage under vacuum condition at 37°C for 4 months. The results show that total phenolic content
and anthocyanin content of germinated rice (Rice Berry) significantly decreased (P<0.05) as storage time
increased. Total phenolic content and anthocyanin content decreased 21.62% (from 85.51 mg GAE/ 100 g to
67.02 mg GAE/ 100 g) and 78.01% (from 493.36 mg/g to 108.45 mg/g) respectively while, the antioxidant activity
tested by DPPH assay increased in the 2 and 3 months storage but decreased in the 4" month to the same level
as the beginning.

Keywords: total phenolic compounds, anthocyanin, antioxidant activity

uUNAnga
drqanesan (%ﬂf;”l,aéfm@ﬁ; Oryza Sativa L.) Fhudnafldannnnstinerdialdenunudtinudasin1fiie
nsztumeen el uke uasnstmnzdeneenuundnanges d1nanssen (@olefiuedd) HAUAINN
‘Emumsmﬂdﬁmnﬁmmﬂ qm%”ﬂﬁ'ffiq?mmmsm?iﬂmmmﬂmﬂ'qmﬂmmmimqﬂsvmm@ﬁmmqmﬂ (dalsd
wedd) ldun ﬂ?mmﬂumnmmm Pnnweuinlaentiu uarantifinisdueyyadasy szudnanisfiuinedly
sxezAn 4 Ao 7 QUNH 37 paAIaEad luaninzqoyoyInIeA m@miwm@mwmwmmw@n (@nlsfies) &
ﬂ‘%mmmwﬂsxnauﬂumﬂmumLLmzﬁ?mmLmuim”Lanmuu@mmamwuﬂmﬂm (P<0.05) ifaszeizioannnaifiusnE
ity eludeudt 4 d1ansen @nlsfiuef) fhunnanlssnauiiuaaanas 21.62% (A NENEY 8551 mg
GAE/ 100 g amWiAR 67.02 mg GAE/ 100 g) uaziBrnaueulnlmeniuanas 78.01% (anGEud 493.36 mglg An
Wiae 108.45 mg/g) AN Gy ‘lummxﬁﬁ@ﬂﬁm’humémﬁmz (DPPH) ludnqanesan (%qiﬁmm"é) gl
Baudt 2 uax 3 usanadliuAeud 4 audlAlndiReaiuen Fud
ARnATyY: ansusznevfuearioma, ueubnlzeniu, AANgTNATUBYADATE

AN
drnanesen (dalsdiuess; Oryza Sativa L.) iludnanganlidsaansanmsiinmanielnauinisguilamey
Audrondesiald  illeasainnszuaunisudndinansseniulsznaudiadunauniswizsandianlaen  dailuduneuin
a1 awnsandaendndudnldlundadn waziianszuounisdamsziansanvnifénAndn duneudaniAanig

T ananananAansnisamnsuaslngunng ATARAUNTITNIN AT unnendamatulagnszaauindnszuasivila ﬂiﬁu‘]ﬁ 25230

! Department of Food Science and Nutrition, Faculty of Agro-Industry, King Mongkut's University of Technology North Bangkok, Prachinburi, 25230

2 mmmﬂ‘ﬂu‘ﬂ@@a_ﬁlmuﬂﬁuLm:rmmmmﬁmmi ADUTANAIUNTTHINTAT umangndawalulatinszaauindinszunsivile ﬂ'iﬁm_f'i 25230

? Department of Agro-Industry Technology and management, Faculty of Agro-Industry, King Mongkut's University of Technology North Bangkok, Prachinburi,
25230

* graniawinnssunazmalulagnewmunudmnsoed ARULDAAINNTININTAT umanendamaluladinszaauindmezuasivile ﬂiﬁu‘iﬁ 25230

® Department of Innovation and Technology of Product Development, Faculty of Agro-Industry, King Mongkut's University of Technology North Bangkok,
Prachinburi, 25230



'

266 n1nlagumlag 9 47 a17uf 3 (MiAw) Fugneu-§U91AN 2559 2. IngAanfinesg

4’ %3 9°J o 2% A ¥ % d‘ ° o k7 k7 g
fasnelen inuie nszmnzilaenuuudiondes wazussquuugnyyInA ansansdnAnyludnoansen (@naled
wass) Toun arsniun arsdsenauduednyianun uaulnlaeniiu uazanssinueyyasasy usiu laqiiudioansean
Iumuienanguslnadinuinay lddnsuaniesnite Gedaelnfdrandesussqgeuungaainidaslang

nMafiuinenssndng 46 hien  teanisussquuugryauiniAazdsetiesiuniaialiteneendindunarteaanis

gry@oanuAmsinguinistesdtaansenszdnaniafiuine 14 wsiaeinglafignusendninisiuinmenaiinig
wWannulasrasanseninsludinanssenls AaRdstasaiuAns N alasuulasg A msinguinisung

dsznisaasinngssen (dnlsfiuesd) dun PBuins Auednisus Punnueunloeniiu uazaniifnissiuayya
Base szwdnanafivineiussazionn 4 hien g 37 esanmaidas Twaniavqoyyinia Wewdudayaliiiy
Juslnavisedninganan

o aa
aUnsaluagianng
1. IAQA

|

ad o

Aansindnnanssenae thinauden @nlsfiued) tumnzaen Whiaa 62 dalug Al lundieths
levinfigrangil 90 asrnimaidaa W 40 Wit susis nesmzulden wazussquuLgayaane ol
Hpgun)d 37 esmaadus Wuszazioan 4 ey Tnanne 1 weuasiinsiufetenndingziALFunmiuean
Favaim UBsnnuueninloeniiu WAZANITNATURLABATE
2. msAnsmsulasunlanBunaivadanniunarasinaisan  @nlefiuesd)  szudrenisiAusnndg

ANITFYUINA

vhinethannansenfiusaziden 2 nu naufl 80% teniues 1Bunms 20 Tadans udariluatadaases
EfirauANgURT 25 ssdgadaa AaEal 200 seuseuTluna g 30 Wil At lUvsuwRsson
AYNNL3Y 6,000 FaUseUNd WAl 15 mﬁ‘ﬁfqmmﬁ 1 aeAaEea anTwnnnInsageLFunamluedn
Fanunl#1ne 1433 Folin-Ciocalteu Colorimetric Method AMaAa184 Inchuen et al. (2010) Tnsdauainitasdaanis
Ugnganadnn  @199andsuame 0.4 NadaRT LAN 10% Folin-Ciocalteu reagent U3unms 2 AafanT il
15 4 unit uazifial 5% sodium carbonate 13unms 1.6 fiadans wehlddniiluvaeanaass seield 30 w7l figuuugd
25 sapnuraiina amiuinrgAnAuLAsTiAT e AR 765 W Tuims
3. nmaAnsmaasunlasBananaulnldeniurasdnognsan  (@nlstiuadd)  szudnensAusnEnd

ANITFYUINA

asaesvndInnauenin e dulne dnutlasn1uisaes Abdel-Aal and Hucl (1999) innnsarinuaiinle-
gnfuludnangaan (%’m”l,ﬁmm?:) Taeinealudnagnagan (iﬁqvla‘eﬁmm‘”é) 1Bunns 2 ndu wanAuansavaneilssnay
lugiae 1.0 wasuea nInlalnsmaesn wazwniuea (ludnadau 85 fa 15 viv) U5u1ms 20 Raaams sinluwensog
AMNI3239L 100 saUABLNT nanuny 24 Falus ﬁgmugﬁ 25 auANTATYA LannzNaL Lmzd"mmmi@mn%uumﬁ
AMNENIARL 535 WA
4. msﬁnmmﬂﬂﬁlﬂuu,ﬂmﬁqnisuﬁmagga%mx’luﬁmmwﬂn (@9lsFiuass) szudnanisiiusnuni

ANNIEFUINA

AnspinanssuFUeYYABAIYANLAT DPPH scavenging activity assay Aaulassnuasaes Brand-William
et al. (1995) laginansannd1aa19anl3ums 0.2 Aaaans NaNALENIUeaLFuIAT 5.2 AaRaNT A 0.8%
DPPH 1f311m3 0.6 Nanans r%q%ﬂﬁlﬁmﬂﬁﬁ?ﬂﬂuﬁﬁmﬂummmu 30 1 thunaAnIsgANAULAs A uEaAAY
517 W luumg

WA
mﬂm?ﬁﬂmmﬂﬂ?ﬁuuﬂm@mﬂ"mN‘Emmmﬂfaﬁ’mmqm @nlsfied)  sewdnannafusnendlu
8T 1A 4 AU ﬁfqmgﬁ 37 euAEATEA  TANIIENITUITTUULATYUINIA  NANIINARDINUNLENNL
astsznetfluaaravunlugnegnainnanssen Buduildwinify 85.51 mg GAE/ 100 g Hasveziaannisiiuinem
Fisa (Pt 4) ﬂ?‘m'mm']iﬂi:ﬂ@u?\lu@M”T\mum*‘um%’mmqmﬂmm'ﬂﬂwﬁﬁﬂﬁﬁﬁrg (P<0.05) wide 67.02 mg



'

2. IngAanfinees T9 47 91709 3 (WiAw) FUEe-F191AN 2559 N7 lagulag 267

GAE/ 100 g AnLilu 21.62% (ﬁﬂlﬂ’]ﬁ"m‘ﬁl 1) iau%\iwudﬁﬂ?mmmu‘iw%mﬁﬂuﬁwmwaﬂ@mmaﬁ'wﬁﬁﬂzﬁwﬁry
(P<0.05) asraznaninfuinsiintuduiy eludeudt 4 1eszazniafiuine fagnweninBunoueuinls
gNluanag 78.01% (mm@mmﬁ;mﬁumﬁu 493.36 mg/g aAALLMAS 108.45 mg/g) ’Lummzﬁﬁ@nﬁuﬁmwm%m:
(DPPH assay) Tudnaseniinauludeud 2 uaz 3 wianasludeud 4 aufldnindiAesiurnGudu Sl
@mﬂ"mmqimmma‘m\iﬂa‘xmmm%qmw@ﬂmmmmmmmn’mﬁu?nmﬁLﬁuﬁu

Table 1 Changes in total phenolic content, anthocyanin content and antioxidant activity (DPPH assay) of

germinated rice (Rice Berry) during storage under vacuum condition at 37°C for 4 months.

Storage period Total Phenolic Content Anthocyanin Content DPPH assay
(Months) (mg GAE/ 100 g) (mg/g) (mg trolox equivalent/ 100 g)
0 85.51+8.03° 493.36+10.19° 124.98+18.59°
1 72.89+4.25° 158.53+2.81° 139.69+7.55b°
2 84.02+1.4° 173.86+17.80° 155.1042.25"
3 81.11+1.6° 129.71+8.74° 188.71+£10.89°
4 67.02+2.17° 108.45+10.20° 130.46+9.97°

The values represent the means + SD of these experiments. Means within the same column followed by different

superscripts are significantly different (P<0.05)
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