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ndvsfiagiuns ladiued uasiivfinyaun iguugll 37 ssanvades Wussesiaan 0 24 48 uas 72 Falus
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Ansindiny - R 4 X o a o o o
. fuwnlduiududisszeznanlumseeniiuiuiy n1ssenfiguugil 37 asAwaided Wuszazioan 72 dalus
n5aen ilifivsanalvlndneseagedn (p<0.05) agdlsinuuiunaaisusznaufiusiniisnauazgnnisaiu
ars0engninIeTan ayyadasrgegn Weviniseniigumgll 37 ssrwaded Wuszezaan 48 Halus (p<0.05)
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drnduiilunsznandg (Graminaceae) ¥aidungy
awnsvdniduunasanslulawnsavesdssrnsuinniieisan
finnsugnuaruilanegraunsvarslugiuzemsivilan
Uixﬁi’ﬁ’uimaiu'ﬁawqasaimﬁ’ummwﬁmﬁu 9 (Hu et al,,
2023) §1:duemswdnvesaulneundwsadsussnniauas
fodudinigyravesaulng nmsviundaduewudnass
Uszrudiulugvesuszsma waziislaindrnduiisasugia
drdyd i ihselesiuauninidagUszine (ORDPB, 2017)
Frdmdundananianisinuasvesined uSuaunandn
Wududunisunvanenmssuiiadeiu nsdseend1ivesing
Tud w.e. 2565 dUsu1uN15d998n89 7.69 ausiu laguIuw
deoaniudu 22.10 % il eiisud i safuvesdneu
TngUssinad dnd191ilng 5 duduwsn Usenausindsn
wan3nle Ju ansgoiusng waziuiiu (Office of agricultural
economics, 2023)

Frndudyudedand of sldunanudavessyiie
winvel1 ansnsanasaiulalaludnuazgivsemenazglionnie
fumnaraius slulundeu (tropical zone) warlunougu
(temperate zone) #1lassasraudatnusenoudiedenuds
Vumdavieunau (hull) iwihivudaelineludensiu
Ha (pericarp) WuwadgUuvisvioruseuwdn wén (seed) nelu
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(plumule) wazdruitazsanidusinduia (radicle) wazdwile
Wan (endosperm) HUszanm 68-70 % vouuant1n anelu
\waaUsznouMIBanIsy (starch) wazlusiududiulvg (Matin
& Kang, 2010)

12nd8390n (Germinated brown rice) IngaLfunan
Fuiit o usarfvosdnndes nnssenilvsdngeuns
an3EH21Ia1N1599 UaznsiunsdaAsIziaiseangv’
nsgan i %ﬂaﬂﬁawaﬂLﬂuwﬁmﬁm%mﬂqﬁﬂmapﬁmﬁu
vosymyniiondvegluniany iusenideauviensuuuvedlneg
Tngludagtunsyuiumsndndiindesenlaiinisimuiuilag
naon eUsuussnua AT uislussduios foRnisua
sefugRamngsy Jausazsefunnanifinadafiunndieiy
U19d9U LLCﬂ'ﬂS$UQUﬂWiN§mﬁIUu1MmlLLﬁI’Jﬁ‘Z‘f;umaLmﬁNam

Online print: 15 November 2023 Copyright © 2023. This is an open access article, production, and hosting by Faculty of Agricultural Technology,

Rajabhat Maha Sarakham University. https://doi.org/10.14456/paj.2023.32



W. Nantawetcht et al. / (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(2): 92 - 97 93

findeifu AoUsznavludie 3 Tumeundnaowiostu Taud
1) N13UYarn1598n (soaking and germination) 2) N1SWLLIAS
N3I0ULIA (drying) kay 3) n13a (hulling) uianziizLUden
0N (Oli et al., 2014) NMsuduazn1sendunszuiunsfidfay
Tnensihdrdenutluisyana 6-24 alus wlelidilug
Furuddendlugidolumdadnaudud wdwhnissen
Juszerian 12-72 Falus daunsevwiadunisiidinsenn
Mnseuuis Tnenisanuanniseulvuie i elwdrauden
fienufumnzausonsduarnsiiuine wazmsansenzime
Waeonesn fe nsusnidensenly wielwlddludnuae
19nd049 (Kumar et al., 2018)
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senfudusoutu Fededuitmniledildfumnuauleogrann
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aurmMeens Wuideansvesmaauazaneldnaigenindn
y1ialy sdandessendiganlufrsiniiud indeus dule
wazfosdusznaudi ansadnluldluianssunisdaninves
s1melanningndesund (Patil & Khan, 2011; Thammapat
et al,, 2016; Weng et al,, 2019) JaUuiin15Any1dHaves
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Tut12 Trachoo et al. (2006) svin1sAnwinszuaunIsIendn
wudransaisaseangninedanmlaganindnilasiou
N3zUIUNTSI8N Choi et al. (2006) TavinsAnwinsezuIunig
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TaiunszUInISIen YanINTL Ukpong et al. (2023) wuin
A usreziatlunisiendwmanonsii nus ualusiu
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Uszyndlin1aisves Thammapat et al. (2016) Ingn1sldmu
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Aultuasfieliauduasi vihnissenludauaugungd 37
aaradea lusrerian 0 24 48 uay 72 Falus nAIILNT
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Inel4 Folin-Ciocalteu method m1335984 Abootalebian et al.
(2016) TnguA981917 500 Aadnsu in1sANaIsazay
N8 80 % W1n15Y UNANLAZNTBILBIA DY 1917
0.5 daddns vinn1siAuansasaiy Folin-Ciocalteu reagent
(0.2 N) U3snns 2.5 fiadans vinsaaiald 5 wil wdwvhmsiia
a15a¥any sodium carbonate (7.5 %, w/v) U3uns 2 adans
wdaainsl3ludifin 30 unil Sadnsgandunasiiniueniadu
765 unlwuns taeldin3 oa UV-visible spectrophotometer
Tda1sazany callic acid Luarsazarsninsgiulugreniy
WUty 50-200 dadnsusedns ArutaUIuina1susznay
fuednluguiiadiniuauyaveansaunadn (mg GAE)
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mfimezﬁqw%‘é’ma%aﬁaizﬁ:}&ﬁ% DPPH scavenging
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3 fiadans asluansainaindieds 150 lulasdns wawlmdniu
Unilgaumniviesluiidaidunan 30 wfl udriamnsganduuas
fe1A3ae UV-visible spectrophotometer fiauenindu 515
wrluiuns (Mokbel & Hashinaga, 2005) 4if 8/ 1U2 %1
% radical scavenging 31NAUNT

% DPPH radical scavenging = [(X=Y)/X]x100

e Y g ANIRANAULAIYBIRIDETN
X fig AnnsgANGuLEIes control

myuas1eisualilaamesoa
nmslasgivTinulnlaamesea Ussgndldnuisves
Thammapat et al. (2016) laguf0819U3NU 2 ATU 119
nsenedlnnlugdueen aag KOH 2 Jadans (600 nSu/an3)
NaCl 2 ad8n5 (10 NU/873) 95 % Ethanol 2 1888 waz
Ethanolic pyrogallol 5 fiaddns (60 nYu/dans) laeld 50-
Cholestane 19 u Internal standard & s91n1 u nIN158
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a5 undl viliBunazaineieg n-hexane : ethyl acetate (9 : 1)
wasntuinlussinesivazatseendauias 09 rotary
evaporator figauvail 40 sseniwaldea Waslvoelugeyius
Taeld BSTFA : TMCS (99 : 1) 10 lulasdns uag pyridine 1
fadans azaunaumie n-heptane kagilviiaszsiusanul
lnanosoa Laglyd GC-MS (Gas-Chromatography Mass-
Spectrometry)
MTUATIZITOYaNNaDH

INUNUNITNABBILUY Factorial in CRD (Completely
Randomized Design) 31A512% A0 UTUTIU (ANOVA) ay
Wisudieuanade 1ae35 DMRT (Duncan New Multiple Range
Test) fisesutiodndny 0.05

NAKAZITAINANIIIVY
wavesszeziIarlunIsendausuaa sUseneuiiueanyianus
UazgMENISH I YYASASY
nsfnwinavesaniizlunissend1idaasuns
FMlsiued wazdviuiinyuun fguvgfl 37 ssmisaidea
28213981 0 24 48 way 72 Falud MuEIRU Kan1TMAABINUIN
mi‘dizﬂauﬂuaﬁﬂﬁwmmaﬁnﬁ’uﬁmuLLWﬁU%‘mmqaqm
(213.95 mgGAE/100 ¢) T0tadu e Ts¥iues (196.97
mMgGAE/100 g) uazllaaiuns (193.94 mgGAE/100 g) Aua1Y
dlevhnseenidusrezinaviud unuisinaasuseneu
fluedniemunarilusunaniiunnniu (p<0.05) suflsszeziaan
Tunnsseniduszeziian 48 $alus (Table 1) Tned1alsdiues
fivinisseniduszegiian 48 $alus aefiuSunauansusenoy
Wuaﬁﬂﬁmmqaqm (288.22 mgGAE/100 g) Wesnnssuums
senaziliteulasiang 9 (phosphoenolpyruvate, d-erythrose-
4-phosphate) n18luiud At 1915 e uLavy ssdaane
asUszneuluanalngiiiteldlunszuiunisadiaemnslsiiusiu
goureitn Fuhliarsusvneuiluedndenaai udu

(Thammapat et al., 2016) 111Uszneumensafuedniazlna
Talasaiazansthlduarliazaneth ansuszneuiiueadaulg
ogflugtuvuiiliazaneh Ssasdusunedudnanlsdintoead
vaafi® (Miller et al, 2000) n15%and seAuaangfl 37 aaen
waldea szognan 48 4alue duTunmvesansusnauiluedn
anungefian udIInHIuNTEUIUAITINTEBRIA LT Y
Tneldinarlunissen 72 Falus vhldarsusznoufluedniiavan
anas (p<0.05) esannmsdeuudasluiduansduiionns
Widulafudugeusely Jeaonndaatunanisfinuives
Yang et al. (2001) wag Tian et al. (2004) 7 189111349
nszvrumssennszdulviAnmsiasuulasaummeemsuas
a1sUsznauiluednlussninenszuiunisten lagsening
nszvIunIsenuisraduesivgne ey lvldaisusenau
Wuaﬁﬂgﬂﬁaﬁmﬁlwﬁyu danaliiansusenauilusdnuaznsn
Auednid uduldluseninanissen Vongsudin et al. (2012)
IFsseuinisdisuamisduaivesinindes 3 via ldun
Frameuida 4119190enurd 105 wazdrundeani 76w
nsrvIUMsIEnfigamnll 30 esrwaldua wazsoziaatsen
48 F2lug WuTIT19 e 3WuE T W unsruIunTe0n
fiansuszneviluednioundiinty 1-4 wih dewSeudleuu
wiadnildkiunszuaunissen

gy lumsinueyyadassludria 3 aeus (Table 2)
wuIrdnlsdiued Aqnslunisdueuyadasegaga (45.45 %
Inhibition) se4a%A® faaiuns (42.40 % Inhibition) wagyiuiiu
U (41.41 % Inhibition) Ay Wlevhmsseniigamgd 37
svrnadea Wuszezanutunuingrata 3 vile fgvslums
ey adaseqaliu (p<0.05) Tnedmlsdiued fivhnssenidu
szpian 48 Falus axdiovd lunsiueyyadasegegn (79.50 %
Inhibition) & s@enAd 8¢ UN1SA NwIves Lin et al. (2015) uax
Ukpong et al. (2023) finuindlovnssendifusseznaundu
dwmaromafiugvdluniuoyyadaszgeu

Table 1 Phenolic content (mgGAE/100 g) of ungerminated and germinated some rice cultivars

Germination Time Varieties
(h) Nil-Surin Riceberry Tubtim Chumphae
0 193.94+2.26% 196.97+2.23™ 213.95+3.45%
24 223.78+10.16% 237.11+4.63°° 237.82+3.12°
48 258.14+20.33™ 288.22+18.49™ 273.37+3.30™
72 239.59+9.04"% 267.39+2.82% 245.68+2.40%

Mean values + standard deviation of determinations for triplicate samples.

Values with the different capital and small letter in each column and row are significantly different (p<0.05).

Table 2 Antioxidant activities (% Inhibition) of ungerminated and germinated some rice cultivars

Germination Time Varieties
(h) Nil-Surin Riceberry Tubtim Chumphae
0 42.40+1.84%° 45.45+0.97" 41.4120.73%
24 74.80+1.12% 57.18+0.26 60.46+0.26
48 70.22+0.52% 79.54+0.18™ 68.54+0.52"
72 70.60+0.95% 76.31+0.16% 62.63+0.25%

Mean values + standard deviation of determinations for triplicate samples.

Values with the different capital and small letter in each column and row are significantly different (p<0.05).
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Figure 1 Phytosterol content of ungerminated and germinated some rice varieties.

Different letters above the bars indicate significant differences (p<0.05).
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ABSTRACT
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Rice contains husk, endosperm, and bran layers, which contain a variety of nutritional and
biofunctional components. Germination is one of the techniques used to improve the texture and
nutritional qualities of rice. Germinated brown rice was produced from the Nil-Surin, Riceberry,
and Tubtim Chumphae cultivars by dehusking the paddy grains and germinating them at 37°C for
0, 24, 48, and 72 hours. Total phenolic content, antioxidant activities, and phytosterol were
analyzed and compared to that of non-germinated brown rice. The results showed that the total
phenolic content, antioxidant activity, and phytosterol of the Nil-Surin, Riceberry, and Tubtim
Chumphae rice exhibited an increasing trend as the germination time increased. Germination at
37°C for 72 hours provided the highest phytosterol content among the germination treatments
tested (p<0.05). However, the amount of total phenolic content and antioxidant activity was found
to be the highest at 37°C for 48 hours of germination (p<0.05).
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