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Abstract

Presently, many consumers cannot consume wheat flour. Because of intolerance to gluten, a protein found
in wheat flour. However, replace wheat flour with other types of flour will affect the quality of the product as each
flour has different properties. Besides the flour type, the particle size of the flour also affects the properties of the
flour. Therefore, this research aimed to develop gluten-free brownies from parboiled germinated brown rice flour
with 3 different particle sizes, 60, 80, and 100 mesh. The control sample was the brownie made from wheat flour.
The results showed that the use of parboiled germinated brown rice flour instead of wheat flour affected the texture,
color, and rise of the samples. The firmness and chewiness were increased from.02 to 7.72 N and from 0.13 to 0.56
N, respectively, when replaced wheat flour with parboiled germinated brown rice flour. While the adhesiveness
decreased from 0.245 to 0.07 Ns. Brownies produced using parboiled germinated brown rice flour, 100 mesh, had
the highest chewiness value and resulted in lightness (L*), redness (a*), and yellowness (b*) value were higher
than the brownies made with wheat flour (p<:0.05). The use of parboiled germinated brown rice flour with the particle
size of 60 mesh resulted in the least rise in brownies after baking (p<0.05). From sensory evaluation, brownies
made from parboiled germinated brown rice flour with a particle size of 80 mesh received the highest overall
preference score with moderate to high preference. The appearance, color, taste, texture, and overall preference
score were not different from the wheat flour samples (p>0.05). The composition and antioxidant activity results
showed that brownies produced from 80- mesh parboiled germinated brown rice flour had higher fiber content,
gaba content, phenolic content, and antioxidant activity than the control sample (pS0.05). The results of this study
indicated that the 80 mesh particle sized parboiled germinated brown rice flour can be substituted for wheat flour

in the production of gluten-free brownies.

Keywords : parboiled germinated brown rice ; brownie ; particle size; gaba ; antioxidant activity
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Y| v = ' I dly Y v v =l
wazruInaynIATesuiinanseniinase A nuLuie Inenislduiliincanswenauineynia 80 uaz 100 mesh §
raliiAdNwLlHeresusatininndnslfuildinnassenauineynia 60 mesh (p<0.05) uanantganudINIg L
wiladinanssendsdanasiaaniledudaluduaudon lnadanaliian Cohesiveness Springiness Waz Chewiness AN

PR G o o = Y a & A v v = & . !
LW?\I"HHLN@LWEUﬂUmQ@ﬂqQWQMﬂNLLﬂzﬁJLLu']iuNLWNﬂuLﬂJﬂﬁluqm’ﬂHﬂqﬂ"ll’a\iLLﬂ\?mrlqﬂqQ\iﬂﬂN“ﬂu’]ﬁL@ﬂ@\i 1%@']14%@\1?]?
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wirwneunAliinaser Adhesiveness Aduanslunngnei 2

v

s5d 2 Wedudaresusnilgnanuanuazusatidngnsen

Sample Firmness Cohesiveness Adhesiveness Springiness Chewiness
(N) (Ns) (N)

Control 4.02+0.11° 0.16+0.01° 0.245+0.016° 0.22+0.04° 0.13+0.03°

60 mesh 5.32+0.61° 0.19+0.01%° 0.068+0.006" 0.28+0.04%° 0.27+0.06"

80 mesh 6.93+0.40° 0.20+0.02 0.055+0.002" 0.27+0.03° 0.34+0.07"

100 mesh 7.72+0.71° 0.21+0.02° 0.070+0.006" 0.35+0.05° 0.56+0.11°
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o A o

YN : ﬁq'é”ﬂmmmﬁmqﬂuummﬁLLmﬂm'NrTuLL@mﬁmmLmﬂmqﬁu@mwumﬁﬁ ITUNNADG (p<0.05)
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1 7 1
= v = ¥

Hawpauniadnndn usiusnatgasuildinanwenauineynia 60 mesh AArAuwLlanANd usatigaauilednn

g118NUUINDUNIA 80 WA 100 mesh

o o
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o

dl ° dl dl 4 ¥ v a (] = °
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Samples Appearance Color Taste Texture Overall
Control 7.6£1.1% 7.641.4° 7.641.5% 71+1.7° 7.641.4%°
60 mesh 7.3+1.3° 7.5+1.4% 6.7+1.8° 6.1+1.8° 6.7+1.6°
80 mesh 8.0£1.2° 8.0x1.2° 7.6x1.5° 7.421.7° 7.9+1.0°
100 mesh 7.1+1.7° 7.0£1.7° 7.4+1.6° 7.241.8 7.3+1.6°

T
o o 0 o aa
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wriwmAnsingaInusatigasuilidnnansentuinennia 60 wazr 100 mesh (p<0.05) AMFLAZUUWAINNTELH1UATES

U9l wudnneasuinironugedvesusaigasuildiinanssenauinennia 80 mesh agluszAua el
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nastereuNIn 39 liunnseainusatignsuihaauazusatgnsuilinoawenauineynia 60 mesh (p>0.05) s

v
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a
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4
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=
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b4 A v a o a o o dl o Vo
AN BNUUIABYNTIA 80 mesh uﬂwmLmuLLﬂquumaWfmmm@mmmm’muﬂﬂﬂmnn@.muTmﬂmmvlmu

AangavaIngnagauliuansisainusaiuiland Auinasaenusatigradinoanssanauineynin 80 mesh
wanazianin e liun Wunnlniue? Bunuaisniun Wunuansdsznauiuedn wazfianssunissing

N o e o
auyagasTiNe L FaLisuiuLsligaaI AN

ALAINN AN

rnalviueivessineteusaiignsniuanuazgmsinna1senauney1A 80 mesh WAAIAIANIINT 4 AN

=

An9anudusatuiledinaaiseanauinennia 80 mesh Hilsnnnsliuafuinndiusofignsuileanang 5.6 i

(p<0.05) Brnasliuesnidnduinnanndonreuiladinnassen

5115197 4 annulniues ansniun ansdszneuiiuedn wasianssufinuenyadassiidnlneds DPPH uaz 35 FRAP

’IJ’ﬂxii_Ii"]"J‘lngﬁl’iﬁ"J‘]_l ALY Z@j[ﬂ‘i?‘ﬁ’]') granAUInaUNIA 80 mesh

Fiber GABA content Phenolic Antioxidant activities
Samples content (mg/100g) content DPPH FRAP
(9/1009) (mg/100g) (mg/100g) (mM Fe(ll) /100g)
Control 1.07+0.06" 0.17+0.03° 14.07+0.09" 8.4140.13° 80.13+2.02°
80mesh  6.02+0.04 2.0+0.04% 17.84+0.13° 9.06+0.01° 110.57+4.04°

o o

MNENE) | FIEN 1IN BN ERWAN iUl ATA AT AN UANFNSTUe NI TEE ATYN9aTiA (p<0.05)
1IN 1un @1sdsenauiuefnuazianssunisfiueyyadasT 199119 HLANIAIANTINT 4 NANISANE
] = P = = a ) =
NUINLFIUGATTNE71998NTUIABUNTA 80 mesh NLFHIUETNILN uaTaNsLszneuWueangandusvignsAILAN
(p<0.05) wananfdeswudnfanssunIsfinuayyadaseisiinfiaeds DPPH uay FRAP 183us19tigmsiinaanssanaun
a1N1A 80 mesh ANNNILTITGAIALAN (p<0.05) TNdanAdeTuLiNIaIN T ULaraTssznauWweaniny Ty

FRENY

ASUNANISINEY

usatlgasaruanliuianalunisuan Gelunileanadlilsaulnauesu (Gliadin) wazngiatiu (Glutenin) 1l

AnsANLR LN gsansulasaseseunteinginu (Gluten) Tnaniaifiaiuss ladalndszuinaianazeinsnasilu
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FelAseaiandaniRs AN avieu (Elasticity) arxnsoinifiufinglilulaseainls (Gallagher et al., 2004) dsnalif
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senuduiledinanfauneynAwAnsaii (80 — 200 mesh) HANuAnssiUlasuilsdnnRauIneN1AGENTAN

v
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o
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q
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