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Abstract

The preparation methods of rice flours are very important for making bakeries. Hom-nin rice flour
was prepared by dry-milling, wet-milling, and extrusion methods to determine the effect on the quality
of gluten-free brownies. The result showed that different flour preparation methods significantly affected
the crust color, crumb color, specific volume, texture properties, and sensory attributes of Hom-nin rice
flour brownies. Color measurements revealed that the crust color of the wet-milled Hom-nin rice flour
brownie exhibited a higher a* value and b* value, compared to those prepared from dry-milled and
extruded flours (p < 0.05), while the crumb color of the brownies made from dry-milled rice flour
showed higher L* value and b* value than that of the others (p < 0.05). Brownies made from dry-milled
Hom-nin rice flour showed a greater specific volume than those made with the other flours (p < 0.05).
Texture properties (hardness, springiness, cohesiveness, gumminess, chewiness) between brownies
made from wet-milled Hom-nin rice and wheat flours (control) were not significantly different (p >
0.05). Sensory evaluation showed that taste, texture, and overall acceptance of brownies made from
wet-milled Hom-nin rice flour were similar to the wheat flour brownie (p > 0.05). The microbial quality
determined by aerobic plate count and yeast and mold count in all samples complied with Thai

Community Product Standard (TCPS) 459/2555.

Keywords: Gluten-free brownie, Hom-nin rice flour, Dry-milling, Wet-milling, Extrusion
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Table 1. Basic Recipes for Brownie Production

Ingredients (% w/w) F1% F2%° F3*
All-purpose wheat flour 11 15 6
Unsalted butter 22 17 27
Sugar 38 32 26
Fresh whole egg 18 16 18
Cocoa powder 10 - 7
Chocolate bar - 20 15
Salt 0.4 - 0.5
Vanilla flavor 0.6 - 0.5
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Table 2. Sensory scores of brownie prepared from basic recipes

Sample F1 F2 F3
Appearance 6.56£1.73° 5.64+1.82° 7.38+1.35°
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Flavor 6.38+1.96" 6.16+1.82° 7.58+1.23°
Taste 6.38+2.00" 5.42+2.07° 7.22+1.43°
Texture 6.04+1.90" 5.24+2.05° 7.20+1.63°
Overall acceptance 5.74+1.69° 5.44+1.95° 7.7241.03°

Means within the same row bearing the same letter are not significantly different (p>0.05).
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Table 3. Proximate compositions (g/100g) and caloric value (kcal/100g) of wheat flour brownies and

brownies prepared from dry-milled, wet- milled and extruded Hom-nin rice flours

Sample Moisture Ash Protein Fat Fiber Carbo- Calorie
hydrate

All-purpose  13.89£0.39°  1.56£0.04° 6.73:0.09° 37.60:0.42°  0.28£0.01° 53.03£0.35°  579.48+1.25°

wheat flour

Dry Milled 15.74+0.25°  1.62+0.08° 6.96:0.24° 34.09:0.47°  0.91#0.04° 56.43x0.21° 556.72+1.52°

Hom-Nin rice

flour (DMF)

Wet Milled 14.54+0.05" 1.78+0.07° 7.53:0.13° 36.21#1.81% 0.59+0.05° 54.69+1.70° 569.24+5.33%

Hom-Nin rice

flour (WMF)

Extruded 14.44+0.90° 1.80£0.10° 8.46:0.32° 35.63:0.40 0.7620.04° 53.35+0.30° 564.87+1.05"

Hom-Nin rice

flour (EF)

Means within the same column bearing the same letter are not significantly different (p>0.05).

aa s

3. ARaLAasHanyian anwuzilsing AR
UFH1AFINNIE LasAUNANTANIL LD ANEE

q

v 1
aaa =

Anawmesuaafisnaesusatiainuledig
wantladanlndiAaseiu TnafaAraglutdag 0.76-
0.80 ARauarAillausadmaTaNAIN EF JAN

ANNAT19 (L*) AN UALAY (2*) WATAN

al

ANTUALRDY (b*) ANTI4R (Table 4) 1WA
a Ad A a !
289NV FTENAIN WMF HA1AINEIN
(L*) gendausnafiannuifeand (Table 4)

TeganAnasraudnslun nane (Figure 1)
WaNanTuAUINIATINAg (Specific
volume) WU31131971an DMF HanlnaLAe
o ~ = a ! ~
Auugatainufanauazidigendiusatiann
[y a v v o
uilednavendiaduy - aenndesiudneMzlsng

(Figure 1) Us19Ha1N DMF HA2349 ¥3anIs

. e e e 4 -
ggneiqreeUTallnfAsaiuUsatannuleana
lﬂl aa = 4 ‘=‘I
uzatlainulaanaiaAdinansannizgangn
(p < 0.05) Us19Hann EF HANUTNIRTINIZAN
N4 (p < 0.05) AnsantiANIalladuia wudn
19194470 EF JANANLG4 (hardness) ANAH
P d . |
WRgLTue1913aN19 (Gumminess) WAZAINIT
NUFBNI9LAL (Chewiness) 494A (p < 0.05)
(Table 5) WauFauiiauszndnausaiiann DMF
waz WMF Auss1adannutdaana nudnusiail
v a =) a [~
annntedanenfialulanasiAraanuwia
(Hardness) ﬂ'ﬁmmﬁwﬂ;u (Springiness) AN
ATITNAINITDLUNITINIETAINFAINU
(Cohesiveness) hazA1IAN W UE1917D
n19 (Gumminess) ldwanstaainusfiainuls

414 (p < 0.05)
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Table 4. Water activity, specific volume, and color of brownies made from wheat flour and Hom-nin rice

flours prepared by dry milling, wet milling and extraction methods

Crust color Crumb color Water Specific
Sample L* a* b* L* a* b* activity volume
(a,) (ml/g)

All-purpose  14.73:0.05°  7.76£0.16"  5.42+0.17° 17.87:0.12°  7.94:0.33°  8.35:0.21° 0.76£0.00° 1.210.06"
wheat flour

Dry Milled 13.61£0.23°  5.38+0.40° 2.21:0.22° 14.850.04° 5.85+1.01™ 6.59+0.30° 0.80+0.00° 0.95+0.08"
Hom-Nin

rice flour

(DMF)

Wet Milled 15.25+0.15"  5.62+0.24° 2.59+0.50° 13.46+0.15° 5.28+0.68™" 5.72+0.73° 0.77+0.00° 0.53+0.11°
Hom-Nin

rice flour

(WMF)

Extruded 12.25+0.32°  3.88+0.32° 0.96+0.61° 13.77£0.22°  4.20+0.32°  3.76+0.38" 0.76+0.02°  0.24+0.02°
Hom-Nin

rice flour

(EF)

Means within the same column bearing the same letter are not significantly different (p>0.05).

WF DMF WMF EF

Figure 1. Brownies prepared with wheat flour (WF), dry-milled (DMF), wet-milled (WMF), and extruded
flours (EF)
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Table 5 Texture properties of brownies made from wheat flour and Hom-nin rice flours prepared by dry

milling, wet milling and extraction methods

cohesiveness

gumminess

chewiness

Sample hardness springiness
(9)
All-purpose wheat flour 4,152+638.36° 0.78+0.05°
Dry Milled Hom-Nin rice flour 5,505’;924.81b 0.48+0.06°
(DMF)
Wet Milled Hom-Nin rice 3,106+£328.53°  0.82+0.08°
flour (WMF)

Extruded Hom-Nin rice flour 7,932+656.01° 0.64+0.08°

(EF)

0.46+0.03°

b

0.23+0.04

0.42+0.02°

0.39+0.09°

1,916+317.36°

1,263+£167.72°

1,294+133.45°

3,052+643.39°

1,501£305.28"

602+131.62°

1,064+195.79™

1,998+648.86"

Means within the same column bearing the same letter are not significantly different (p>0.05).

4. AMANHUENNUSERINANAAURILSIIY

¥ a
anuilsinavasiia

199N wTENAN WMF ALUULANNTa L
FIUTATR e dNEE wazANTaulagsanly

WANFN ANnUT1AHANWTNETA (p > 0.05) WAl

ANANNTRLAUANHIUTLIING B WASNAUAAN

191 (p < 0.05) wariAzuuuANTauine Nl

WANFAN9AINLIIIRANNLTa"A (Table 6)

Table 6. Sensory evaluation of brownies made from wheat flour and Hom-nin rice flours prepared by

dry milling, wet milling and extraction methods

Overall
Sample Appearance Color Flavor Taste Texture

acceptance
All-purpose  wheat  8.32+0.89° 8.30+0.78° 8.36+0.94° 7.84+1.30° 8.18+1.36° 8.08+1.21°
flour
Dry Milled Hom-Nin  7.70%0.65" 7.62+¢0.65°  7.57+0.56°  6.12+0.74°  5.4620.56°  6.40%0.40°
rice flour (DMF)
Wet Milled Hom-Nin  7.7521.01° 7.70¢1.02°  7.73+1.10°  7.89+0.98°  7.81+1.14°  7.87:0.73
rice flour (WMF)
Extruded Hom-Nin  6.25+1.50° 6.16+1.45° 5.96+1.56° 5.26+1.94° 5.00+1.99° 5.44+1.66°

rice flour (EF)

Means within the same column bearing the same letter are not significantly different (p>0.05).
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