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Development of Germinated Luem Pua

Glutinous Rice Gummy Gelly Products
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Abstract

The germinated Luem Pua glutinous rice had been reported as potent and viable
sources of bioactive compounds for health benefits, especially anthocyanins in pericarp and
aleurone layer of rice. Moreover, the development of rice food products for functional food
which can target’s consumer needs in the current year. This research was aimed to
investigate the effect of germinated Luem Pua glutinous rice juice concentration on physical
and chemical attributes and sensory evaluation of gummy jelly products. It was worth noted
that moisture content for gummy jelly with 0, 10, 20, 30 and 40% germinated Luem Pua
glutinous rice juice range from 44.46 — 49.66%. Increasing concentration of germinated Luem
Pua ¢lutinous rice juice resulted in the decreasing of lightness (L*) while redness (a¥)
increased in eummy jelly. Texture profile analysis showed that hardness in gummy jelly
increased and springiness decreased. Furthermore, the content of anthocyanin, total
phenolic acid and antioxidant capacities by 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay in
germinated Luem Pua glutinous rice summy jelly vary on the concentration of germinated
Luem Pua glutinous rice juice (p<0.05). For sensory evaluation, the gummy jelly with 10 and
20% germinated Luem Pua glutinous rice juice had the highest liking score of odor, taste,

texture and overall acceptability (p>0.05).

Keywords: Germinated Luem Pua Rice, summy jelly, anthocyanin, total phenolic compound
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Aemiiu 16%, Qﬂamﬁymwﬁu 16%, anoudniin
14%, lad¥ey 7% uwazunsuwalal 2% (piinda,

v
=

2561) wazfufiwadmdslasumnuiemnfingu
esmeaddmduauumiiundoninisinedidl
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2.1 a@ daAdluseuu CIE (L*, a*, b*)
feLA3ed Hunter Lab 3u ColorFlex EZ 45/0 L
(Hunter Associates Laboratory; USA)

22 mslereveudnvusdoduda
(Texture profile Analysis; TPA) Inain3eusioensli
TunATY 1.5x2x2 WURWAS 13RSI TPA Ane3a
299 Rubio-Arraez et al. (2016) FoLASes Texture
analyzer i;u CT3 (Brookfield Ametek: UK) Tagly
Winvdln cylinder probe WWNALEUHIUAUENA1S 25
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(2000) Tnedasoens 2 n3u ldlunszdesezgiifloni
naruiminasd dldevlugouausoud 105+3
psrwaldoa Wuna 3 Falus aunseiaimtinsii
wintnfinield drurunnfesavassuiuim
AT (% wet basis)

3.2 USunaueulnleenfiu asiginaedd
pH differential (Lee et al., 2005) yInn15anns10e19
FeasaratenIuea 95% Jaunsalalasaasin
1.5 N (Reyes et al,, 2007) 9ntiuthansarialdvaon
vpaeddl 1 Usums 1 fiaddns Wucvimles KCU pH
1.0 U3u1ns 3 faddns wazihansannldvannnnaes
7i 2 Y 1 fiaddns LmuUWLWai CH,COONa pH
4.5 Yunns 3 fadans 91t 2 viaeanaaes
Iﬂmmmﬁgmnammw 510 uwaz 700 w1 lulung
fuansu waluAuImUsuaeulnlye iy
wazseunaluguvestiadniuleendiu-3-nglaly
#9100 NFUAIDEN (Mg cyanidin-3-glucoside/100
g sample)

33 USumansuszneuiluedavanun
AAT1YAIE7D Folin-Ciocalteu  (AiauUasuian

Singleton et al, 1999) lagiasanindings 125

lulAsans WWnans Folin-Ciocalteu reagent 125
lulasdns vdsnntuasialifgumgiivies 6 - wdl

WAL 7% Na,CO, 1.25 fadans Meliury 90 unil
figauvniivies mﬂﬁu’uﬁm*ﬁ’mﬁhmiamﬂﬁuLLmﬁmm
g19AAU 765 uilwuns Meunaluniieves
Tadnsuauyavesnsaunada (Gallic acid) %@ 100
n5ufeE13 (Mg GAE/ 100 g sample) (Wolfe and

Liu, 2003)
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34 anuannsalunisiueyladasy
DPPH n133Asevimuanansalunsinueyyadasy
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(1995) U@vainf19e19 0.5
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Randomized Design (CRD) 911U 2 1 dmuns
TATITNAUTNBUENIINIEAINLAZLATVD S
HARSTANEAd 1AZNITINUHLNITNAADILUY
(RCBD)
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pafUsEnaUveILlls thana nsadunsd WAL
7199 (950W3A, 2550) %qaamﬂé’aqﬁmmi%’amama
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é’ﬂwmxLﬁaﬁuﬁaﬁumnﬁmﬁua&hqﬁﬁaﬁﬁ@mnaaa
(p<0.05; ANT97 2) ileAnanduduresindensay
Ffinannduiinavinlinanfdusifuiioaaiidiniy
uda (hardness), AIAMULHATEY (gUmminess)
mLLiqﬁ’L?ﬂumﬁLﬁm (chewiness)  tiimaniulu
Yy mmmmmawau (spnngmess)
\1eaf (cohesiveness) anas Tedenaiiosainns
uAnududuiidenduiasinlinan Sasitinny
Wiguazanudunsaanas luvasiinnudunse-
Gml,ﬁ'wﬁu (p>0.05; A5 3) Femnudunsasazil

ey

uazﬁﬂﬂWiﬁm

nasoAUinLarALLT s ve AT LMY
anudunsafinasenisravauaninaudunse-
aslushndndaidsnnudunsa-ameetosiung
Annszuaun1sBunesiu (inversion) sumﬂfwmal,l,az
nsiinufnsenlelasladavesiaafiu (Bufisn waz
ARl 2558; Woo, 1996) Uanannianensauiniulls
Juesrdszneundnisdemalindnsae fufiiwadd
mmufﬁqLﬁm?jyul,l,azmmé‘wsjuaﬂaa Tuvms i
ranSeia LT s iusndus sdwareruseiildly
mnﬁaﬂﬁﬁﬁwqﬁﬂﬂé’w (ASFHUY wazAne, 2560)

z

mmaawaum F"IT]QJ‘U‘Ll Ad
(% w/v) (% wet basis) L* a* b*
0 49.66+0.29° 36.40+0.08° 3.42+0.07° 19.52+0.23"
10 48.03+2.88" 28.78+0.13" 10.57+0.06" 12.770.15°
20 46.30+0.88" 26.86+0.05° 11.89+0.14" 10.20+0.14°
30 45.04:0.13° 24.11+0.02° 12.21£0.12° 8.43+0.17°
40 44.06+1.49° 21.73+0.20° 13.84+0.02° 6.63+0.08°
- Snusiuansatilununade sneds Anadefiruuandnsiuegnadifeddymneada (p<0.05)
a9l 2 audnwailedudavestdnfusitufiadtnensiui
ihineneduih Hardness Cohesiveness Springiness Gumminess Chewiness
(% w/v) (N) (mm) (N) (N.mm)
0 13.51+1.50° 0.85+0.02" 9.56+0.09° 11.53+1.11° 107.11+3.84°
10 13.72+1.97° 0.82+0.02" 9.46+0.03" 12.91+0.88° 127.28+4.24°
20 37.36+4.16" 0.69+0.01" 9.29+0.07™  25.93+3.01 258.91+9.48"
30 40.31+3.25" 0.620.02° 9.00+0.35°  28.55+1.93 263.77+2.60°
40 49.71+1.59° 0.56 +0.03" 8.52+0.02" 33.30+2.27° 322.34+5.07°

“ gnwsiuanatatulunnds vaneis AnadetianuwenisiusgsiivedAymieaia (p<0.05)
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A15197 3 Aradunsn-Ag (pH) wazUIunaunsanaiuavesHandueinuiiaddiesdui

‘151‘5’1’38’]&5&%’3 ﬂ’J']iJLﬂUﬂiﬂ—ﬂl’N U?mmﬂsmﬁy’mm U%M’]ﬂma\m%d‘ﬁﬂﬁmﬂ
(% W) (pH)™ (%)™ fiavaneld CBrix)
0 3.72+0.01 0.16+0.01 51.02+0.62°
10 3.76+0.01 0.15+0.01 52.71i0.50b
20 3.77+0.01 0.14+0.01 53.2110.14b
30 3.78+0.01 0.13+0.01 54.3010.52aID
40 3.79+0.01 0.12+0.01 55.05+0.76"

o o aa

b,c .. o a ' o & = | a o ' o I Ao
© Snwsiuanaeiululwfs vineds AnadsdinuwenaeiusgsiivudAyeada (p<0.05)
" yanefls Anadeliiinnuuandsiuedediteddynisans (p>0.05)

Pnmsinwanududureshinedutiesas o,
10, 20, 30 AT 40 soAMANYAENINANYDY
AR uTtudead (1wl 2) wuih wansueituiea
Amensauiidenay 0, 10, 20, 30 way 40 fUSuw
woulnloendy,  arsUszneuilusdananun way
ANNANTalUNTIAUeULABATE DPPH Uans1aiy
gnafitfuddymneadia (p<0.05) wanfusituiiead
Y178198uK3588ay 40 FUSUa waulnleeily,
asUsznouiluednadianun uwazauausalunis
fueyyadass DPPH gefigalaeiiusunandu d6.84
mg/100 ¢, 1529 mg GAE/100 ¢ uae 3.29 mg
AA100 ¢ luvmifeatundndue fufleaddnies
duihfivsnameulnleedy,  arsUszneuiiuedna
favun uazauanansalunis  dueyyadasuiy
unfudleldanududurewihdneddudainiy
osndmensdufuluwawesasdidyransyin
wiu woulvlwend, unuuneslsyiues, nsaesan,
nsaian 1usu Ssanamanilfiquansilunindu

o

ansiueuyadase (eAvF uarAny, 2553; Shao et
al,  2018) @9AAABIAU BUTIIT LazAtg (2558)
WU wAnSaeituiiwadainudenuidinsdiusun
a1sUsznouiiuedaivuauazarsfiueyyadasey
Wutunuanududuresiudonufsiing snvds
A0AAABINUANIINTE] LazAE (2559)
idlepuansafinandugendinidosniuduiinasiily
nanfueiiuiieaainidesniiauanunsalunisiu
oyyadasy DPPH Liuuntu lnendnsusifuiiead
AniFeanniifinisiuansatnainsendousndesm
fowar 15 war 30 dAduannnsalunisiueyya
dasy DPPH 1Ju 112.76 mg TE/100 ¢ uay 165.84
meg TE/100 ¢ sudidu egalsfmandeusunn

1891471

asddgindudmalinnuaansalunisiiueyya
dasziiuunTunivasnAaediu Shao
(2018) 191U Usinaasandgylann woulnleen

LLayAtUe.

Ty kara15usynauilusdalanudunusiBeuIniu
A1 dTNITatunNITA U yYadase
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uanFNUeElitudAE9EnA (p<0.05)
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108573 Veadnd e nuTeaat8nedullSeay 0,

10, 20, 30 wag 40 WU AZLUUAINTDUAD
ﬂmﬁﬂwmﬂuum’a“é’wuﬂuaawamﬁmsﬁﬁuﬁ'wa?ﬁnaw
Aushva 5 ans mm:uLmﬂmmuammuammma
a4df (p<0.05; M151391 4) deanudutuveniing
geauiunTuazdmaliiazuuunuveuly
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aamﬂé’aqﬁ’mmé’ﬂwm“tﬁaé’uﬁaﬁﬂLLam‘Lumi’mﬁl 2
Tugaeiiertutuiiieadinesduiidesas 10 uway
20 fermzuuuauvoulusunay savd o
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M19197 4 ArAzhuuANTRUAMENYE M TEAMALRAY AR S e nuTleadt 188NN

vhdmenaduih AANvEIUsYaNAUa
(% w/v) & nau YR \oduita AU ULAE T
0 8.06+0.98" 7.500.80°" 7.33+0.15" 7.73+0.82" 7.83+0.98"
10 7.93+0.94% 7.23+1.05° 7.93+1.16° 7.66+1.02° 8.23+0.89"
20 7.06+0.86 | 7.33+0.60° 7.66+0.73" | 7.50+0.90" 7.83+0.71%
30 7574097 | 7.00+1.00° 7.43+1.00° 7.43+0.93° 7.63+0.88"
40 7.10+0.99° 6.43+1.00" 7.03+1.03° 7.13+1.08" 7.53+1.06"
a, b, ¢

A3UNaN1337
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warANEANEUAnaY wenandmstiiuanududy
drdnenduiaddddinansusiuilioadiviun
ansdduazanNannsalunsiueyyadasLiiy
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