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The Quality Characteristics of Par-Baked Morning Buns made
with Cereals Powder
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Abstract

The purpose of this study was to promote the consumption of rice by substitution in the process of making
par-baked morning buns made with cereal powder in dietary fiber (Brown rice, Barley, Oat, goami 2) and strong
flour. Strong flour had the highest fermentation rate for 75 min fermentation period. The volume index of the
strong flour morning buns was the highest. The hardness of the strong flour moming buns was measured by
a texture analyzer, GR4 respectively. The L-values of strong flour moming buns were higher than those of the
Goami powder morning buns. In the sensory evaluation the overall preference was the highest in strong flour
morning buns. Among the cereal powder morning buns, the GR4 was the most preferred.
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<Table 1> Formulas for morning buns
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(Unit : Baker's %)

Ingredients Control CR1 CR2 CR3 CRS
Powder 100 100 100 100 100
Salt 1.5 1.5 1.5 1.5 1.5
Sugar 8 8 8 8 8
Margarine 5 5 5 5 5
Non-fat dry milk 3 3 3 3 3
Instant yeast 3 3 3 3 3
Vital gluten 13 13 13 13
Water 65 119 119 119 119
Control : Dough made with strong flour added 65 mL water.
CR1 : Dough made with brown rice added 119 mL water.
CR2 : Dough made with barley added 119 mL water.
CR3 : Dough made with oat added 119 mL water.
CR4 : Dough made with goami added 119 mL water.
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<Fig. 1> Dough density measurements using a
digital camera.
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{Table 2> Changes in dough volume of cereals powder during fermentation for 75 min

Samples 0 min. 15 min. 30 min. 45 min. 60 min. 75 min.
Control 2.65+0.05° 3.9240.09° 4.15+0.05° 4.37+0.05" 4.65+0.05" 4.85+0.05°
CRI 2.77+0.09° 3.20+0.08" 3.6240.15" 4.10+0.08° 4.35+0.05° 4.42+0.09°
CR2 2.8540.05" 3.15+0.05® 3.40+0.08° 3.9540.05° 4.25+0.51° 4.29+0.04°
CR3 2.65+0.12° 3.05+0.05° 3.45+0.05% 425+0.05° 4.50+0.00° 4.58+0.01°
CR4 2.67+0.05° 3.25+0.05" 3.55+0.05" 4.05+0.05° 4.25+0.05° 4.30+0.00°

"4 Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range

test.
* Legends are referred in <Table 1>.
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{Table 3> Volume, weight, specific volume and oven spring of cereals powder morming buns
Samples Volume Weight Specific volume Oven spring
(mL) (& (mL/g) (cm)
Control 121.3440.84" 30.60+0.20° 2.93+0.05° 2.56+0.23"
CRI 88.16+1.54° 30.06+0.12 2.93+0.05° 1.630.05°
CR2 96.92+0.72° 33.68+0.26 2.87+0.02° 1.78+0.02°
CR3 98.53+0.29° 35.60+0.12° 2.76+0.01° 2.02+0.03°
CR4 114.17+1.70° 35.84+0.38" 3.97+0.03" 1.60+0.10°

~ Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range

test.

* Legends are referred in <Table 1>.
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{Table 4> Texture characteristics of cereals powder moming buns

Hardness

Chewiness Gumminess

samples (x10° g/cmz) Adhesiveness  Springiness (x10° g/cmz) (x10° g/cmz) Coheiveness
Control 104.17+1.00° 0.230.15° 1.05+0.09" 86.02+7.26° 71.79+0.72° 0.78+0.46"
CR1 272.55420.85°  0.45+0.05" 1.00£0.08°  208.31£5.22° 177.46+11.29° 0.730.05°
CR2 360.15+33.25°  —0.75+0.05°  0.96+0.04"  266.36+22.83°  245.28+20.92° 0.69+0.01°¢
CR3 456.55429.65"  —0.75+0.05°  0.53+0.43°  402.82+13.63"  428.61+4.29° 0.75+0.01°
CR4 167.48+5.35° 0.36+0.05" 1.08+0.12°  112.19+17.94° 105.215.24 0.66+0.05°

*7® Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range

test.

* Legends are referred in {Table 1>.
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{Table 5> Moisture content of cereals powder
moming buns

Samples Moisture content (%)
Control 41.39+0.27°
CRI 40.2240.12°
CR2 40.4140.21°
CR3 36.97+0.66"
CR4 39.18+0.34°

*~4 Means in a column by different superscripts are sig-
nificantly different at the p<0.05 by Duncan's mul-
tiple range test.

* Legends are referred in Table 3.
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{Table 6> Color values of cereals powder moming buns

Samples L a b

Control 71.5120.04° 4.72+0.11° 13.1420.01°
CRI 65.14+0.01° 4.32+0.04° 19.83+0.03"
CR2 63.19+0.61 4.59+0.07° 17.9940.08°
CR3 57.75+0.02° 6.80+0.13" 21.86+0.09°
CR4 66.78+0.00" 4.400.06° 16.96:0.02"

"7 Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range

test.
* Legends are referred in {Table 1>.
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{Table 7> CrumbScan of cereals powder moming buns
Samples Crust Crumb Crumb
P thickness (cm) fineness elongation
Control 0.11+0.00" 480.38+0.16° 1.27+0.00°
CR1 0.11£0.00" 540.37+0.23° 1.28+0.01°
CR2 0.040.00° 514.210.07° 1.210.00°
CR3 0.11£0.00" 552.03+0.35" 1.20+0.00°
CR4 0.02+0.00° 562.96+0.17" 1.24+0.00°

*7® Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range
test
* Legends are referred in <Table 1>.

Control

CR2 CR3 CR4

<Fig. 2> Images of crumbScan for cereals powder moming buns.

* Legends are referred in <Table 1.

IF 7S Alxe F 298 vHE] cumb-  dAE FEZMRE e W] 73S 29S|
Scans ©]-&ste] A T, 7139 284, 7] fvta Basiiet, B ATl e H
o] R8RS S A= <Table 7, <Fig. 3l AIWe] 7]Fo] L3 Aoz Yeh v

2>9} st o] S Btk Kim YI et al (1995)2] Aol
o] A whso] QB A A ) & Ae i o] BeTE wel 4z 27171 A

ko] =AY g7IF WS qte 2 AFeta, . Alstta sigled], & ATelMe HE A%
Fof Fol #57I7E Hol e e o Rtk Vlee] A2 e Kot 79 vt
ol GPE=H, ErET dupd, Aol 11 F2 vk CR39F CR27F /M8 B2 FHE el 7
Aol FAE 01101903, Bepe] gAde] e 2 AoR Uehkal, Ewd CRIZ freldom
0.04, azopne] o] FA= 0.022 frelH e HSg 7o A aRddE YehiIT

= g7 e e &3 gle 71l A et 9 P& & A W g e
A 71 2hEE 2wl ©rbEwe] 48038  He|oh aotn] = vhE wWo] gigtm, 71Fe] xd
= 7PF A9ker, CR4(aleh)) > CR3(FAZ)) > ==
CRI(&W]) > CR2(He)) ¢o& W7+ ﬂ“Poﬂ Hlal e
frejr o Rlshl vepsttt. dohegel Blst ol

=
o Ziwel 2UEA el oIt Rl ol 6l el VEA Ram e

29

T"r_f‘_r
S5HA FA4

A e O]'miﬂ‘f’li} opdE o] 2 A ghol 2R Ao Ko, Wrlgel o] &
ol A FEA] Kot 7]Fe]l 2 U 3 =} AR TRV EER 73] =Y
Eid Ao AZHETE Pomeranz Y (1977)2] A+ =7} Geizl Aot Azt 713 T FH



110 2] ek A 209 Al 63(2014)

E 794 2olE HolZl AN BE AR LI el tiawe] felFoe® 7 AEE
7F A ApelE HolAl= gkt ow, Hg vhE Ryl 7grt foHe R
71 ke, Ak W vk A SE A= 29|

7) Yol sy E2 &4 W GRE Ax RYHE SHREEA Ao
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o7 Mg AsER e, 1 o yoju] 7p FOR ol E AEg mgie] ATHA. F
T2 ghE wo] =] AaEQlid), ol wel 2 <l V]S EE thEro] 528, CR37}3.71, CR4

3l
¥7} &n), Bal, Ag] wEo) soln|we] =) wj ¢} CRI°] 3.28, CR27} 3.00 &2 Hz] 7FF= vt
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et fFoH oz g BA ASEAE vk JH et al (2005)9] el arobr]e] o] FH 7 A

{Table 8> The sensory evaluation for preference test of cereals powder morning buns

Overall

Samples Appearance Flavor Taste Texture
preferance
Control 5.710.46" 4.57+] 43" 5.00+1.09" 5.28+1.05" 5.28+1.05"
CRI 3.284+1.30° 428+1.18" 3.42+1.32° 3.28+1.18" 3.28+1.18"
CR2 2.14+1.01¢ 4.14%1.01° 3.14+1.49° 2.71£0.71° 3.00+1.09°
CR3 3.00+1.09° 4.14£1 .85 3.71£1.41° 2.71£0.71° 3.71%1.52°
CR4 4.14+1.01° 3.57+0.50° 3.57+0.50" 3.14+0.35 3.28+0.46°

*~4 Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range
test.
* Legends are referred in <Table 1>.

{(Table 9> The sensory evaluation for difference test of cereals powder moming buns

Samples Control CR1 CR2 CR3 CB4
Crumb color 6.28+0.90" 4.42+0.74° 2.71+0.46° 1.28+0.46" 4.42£132°
Crust color 3.00+0.94° 4.85+0.85" 3.28+1.05 2.14£1.01° 4.42£1.07°
Expansion 5.58+0.85" 3.57+1.32% 2.57+1.20° 4.14+127° 3.00+0.00°

Uniformity of cell 4.00+1.09" 3.00+0.94° 428+1.18 3.2840.71% 3.85+0.85"
Size of cell 3.85+1.38™ 4.57+0.74° 3.00+0.94" 4.42+1.20™ 3.71£1.05°
Springiness 5.71+1.52" 4.14+0.85 3.71£1.05° 4.28+1.95 3.71£1.18°

Roasted flavor 2.85+1.38° 3.71£0.71° 3.00+1.44° 3.14+1.38" 4.85+1.59"
Roasted taste 2.14+0.35° 3.85+1.49° 3.85+1.76" 4.28+1.52" 4.71+0.46"
Flour flavor 5.71£1.70° 4.00+1.09° 3.71£1.52° 3.28+1.18™ 2.85+0.35°
Flour taste 5.42+0.50" 4.57+1.07° 3.42+1.32° 3.57+1.53° 2.57+0.74°

" Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
* Legends are referred in {Table 1>.
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