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The Quality Characteristics of Muffins Made with Various Cereal Powders in Dietary Fiber

Hyun-Ah Kim and Kyung-Hee Lee'

Dept. of Food Service Management, Kyung Hee University, Seoul 130-701, Korea

Abstract

The purpose of this study was to promote the consumption of cereals rich in dietary fiber by substituting brown rice, barley,
oat and goami powder for flour in making muffins. All cereals powder was prepared by grinding for 15 min. The appropriate
water quantity for cereal powders muffins was set at 105 mL. The volume index of the flour muffins was 132 mL, while
that of cereal powders muffins was 117 mL for broun rice muffins, 118 mL for barley muffins, 132 mL for oat muffins and
119 mL for respectively for goami powder muffins. The hardness of the flour muffins, measured by a texture analyzer, was
2.03x10° g/cm’, and the other powder muffins were 3.27x10° g/cm” for broun rice muffins, 3.33x10° g/cm’ for barley muffins,
2.38x10° g/cm® for oat muffins, and 2.33x10° g/cm® for goami powder muffins respectively. The L-values and moisture
contents of goami powder muffins were higher than those of the other muffins. In the sensory evaluation the overall preference

was the highest in oat powder muffins.
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Table 1. Formula for making muffins using various cereal

powders (Unit :% of flour basis)
Ingredients Con BRM BM oM GM

Wheat flour 100
Brown rice 100
Barley 100
Oat 100
Goami 100
Salt 1.25 125 125 1.25 1.25
Sugar 60 60 60 60 60
Margarine 30 30 30 30 30
Milk powder 7.5 7.5 7.5 7.5 7.5
Baking powder 5 5 5 5 5
Egg 30 30 30 30 30
Water 90 105 105 105 105
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Baking loss rate (%)=
Batter weigh — Muffine weigh

- x 100
Batter weigh
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Table 2. Operation conditions of texture analyzer for mu-
ffins

Parameter Condition
Force unit Grams
Distance format Strain
Pre-test speed 2.0 mm/s
Test speed 1.0 mm/s
Post-test speed 2.0 mm/s
Distance 10 mm
Time 2.0 sec
Trigger force 10 g
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ght of muffins made with flour and brown rice, barley, oat,

Samples" Volume (mL) Weight (g) Specific volume (mL/g) Loss rate (%) Height (cm)
Con 132.57+0.80° 63.43£0.46° 2.07+0.01° 9.38+0.65 5.88+0.05°
BRM 117.04£0.59° 65.600.14° 1.8240.01° 6.37+0.10° 5.65+0.04¢
BM 118.53+0.20° 63.12+0.18" 1.8020.00° 6.65+0.25° 5.35+0.04°
OM 132.79+0.34° 66.25+0.52° 2.10£0.01° 5.030.11° 6.29+0.03"
GM 119.03+0.50° 65.66+0.46° 1.79+0.02° 6.36£0.24° 5.75+0.04¢

Different superscripts in same column means significantly different at the p<0.05 by Duncan's multiple range test.
Y Muffins using wheat flour (Con), brown rice (BRM), barley (BM), oat (OM), and goami (GM).

con BRM  BM oM GM

Fig. 1. Volume of muffins made with wheat flour (Con),
brown rice (BRM), barley (BM), oat (OM), and goami (GM)
powder.
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Table 4. Texture characteristics of muffins made with flour
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and brown rice, barley, oat, goami powder

Hardness

Chewiness Gumminess

Samples" (x10° glem?) Adhesiveness Springiness (x10° glem?) (x10° glem?) Cohesiveness
Con 2.03+7.89° 0.23+0.20° 0.97+0.21° 1.66+11.97° 0.56+3.04° 0.65+0.08"
BRM 3.27+1.13° —1.70+0.14° 0.96+0.02° 2.93+19.91° 3.04+14.36" 0.69+0.00°
BM 3.33+3.17° 0.560.05° 1.00:£0.00® 2.24+6.75° 2.27+533° 0.69+0.00°
oM 2.38+25.63 0.26+0.28" 1.1240.13* 1.74+34.36° 1.54+13.34° 0.65+0.01°
GM 2.3344.67° 1.66+0.05° 0.55+0.04° 1.04£1.45° 1.65+1.85¢ 0.26:0.00°

Different superscripts in same column means significantly different at the p<0.05 by Duncan's multiple range test.
" Muffins using wheat flour (Con), brown rice (BRM), barley (BM), oat (OM), and goami (GM).
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Table 5. CrumbScan of muffins made with flour and
brown rice, barley, oat, goami powder

Samples” Crust thickness Crumb Crumb
P (cm) fineness elongation
Con 0.11+0.00° 495.52+0.36° 1.26+0.05
BRM 0.16+0.05° 572.60+0.21° 1.27+0.00°
BM 0.08+0.00° 533.13+0.13¢ 1.18+0.00
OM 0.08+0.00° 594.18+0.16° 1.27+0.00°
GM 0.10+0.00° 498.57+0.15¢ 1.21£0.01°

Different superscripts in same column means significantly diffe-

rent at the p<0.05 by Duncan's multiple range test.

) Muffins using wheat flour (Con), brown rice (BRM), barley
(BM), oat (OM), and goami (GM).

CON BRM BEM

oM GM

Fig. 2. Images of crumbScan of muffins made with flour
(Con) and brown rice (BRM), barley (BM), oat (OM), goami
(GM) powder.
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Fig. 3. Moisture content of muffins made with flour (Con)
and brown rice (BRM), barley (BM), oat (OM), goami
(GM) powder.

Different superscripts in same column means significantly diffe-
rent at the p<0.05 by Duncan's multiple range test.
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Table 6. Color values of muffins made with flour and
brown rice, barley, oat, Goami powder

Samples” L a b
Con 66.84+0.01° 4.17+0.03* 22.74+0.09°
BRM 59.7140.49¢ 4.25+0.05° 26.35+0.23"
BM 55.53+0.29¢ 3.95+0.32° 23.37+0.20°
oM 52.0620.89¢ 2.90£0.31° 16.70+0.36°
GM 70.22+0.00° 2.62+0.06" 20.89+0.07¢

Different superscripts in same column means significantly diffe-

rent at the p<0.05 by Duncan's multiple range test.

Y Muffins using wheat flour (Con), brown rice (BRM), barley
(BM), oat (OM), and goam i(GM).
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Table 7. The sensory evaluation for preference test of muffins made with flour and brown rice, barley, oat, goami powder

Samples” Appearance Flavor Taste Texture Overall preference
Con 5.85+1.27° 3.1440.85 3.42+1.43° 3.85+1.01™ 3.14+1.15°
BRM 4.85+1.01° 3.71£0.90° 4.00+0.77" 4.42+0.92% 4.71+1.18"
BM 2.00+0.77¢ 4.14+1.59* 4.28+1.41° 4.14£1.01% 4.00+1.09°
oM 3.42+0.92¢ 4.00+1.89° 4.28+1.41° 4.57+1.53 4.85+1.27°
GM 3.71£1.18° 3.57+0.74° 4.28+0.90° 3.71+0.46° 3.710.71%

Different superscripts in same column means significantly different at the p<0.05 by Duncan's multiple range test.
Y Muffins using wheat flour (Con), brown rice (BRM), barley (BM), oat (OM), and goami (GM).
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Table 8. The sensory evaluation for difference test of muffins made with flour and brown rice, barley, oat, Goami powder

Samples” Con BRM BM oM GM
Color 3.71£1.30° 3.71+0.46° 2.28+1.05° 2.2840.71° 6.28+0.46°
Expansion 4.85+0.85% 3.00£1.09° 1.85+0.35¢ 5.14+1.38 4.28+0.71°
Cell uniformity 4.00£1.81* 3.57£1.07™ 3.85£1.27% 4.4240.92* 3.00+0.77°
Cell size 4.57+1.20° 4.424092° 3.71+1.18° 2.1420.859 3.00+0.77°
Roasted flavor 2.28+0.71° 4.00£1.22% 4.28+1.30° 3.85+1.59® 3.42+0.74°
Roasted taste 2.14+0.65° 4.00+0.77° 4.85+0.65" 4.85+1.49° 4.42+0.50°
Softness 3.7120.90° 5.2840.90° 4.00+1.44° 5.00+1.34° 3.00+0.00°
Springiness 3.57+1.20° 4.85+1.01° 4.57+0.92° 4.85+1.01° 2.7140.46°
Moistness 3.4240.74° 5.85+1.01° 5.00£1.09° 4.57+0.92° 3.14£0.35°

Different superscripts in same column means significantly different at the p<0.05 by Duncan's multiple range test.
Y Muffins using wheat flour (Con), brown rice (BRM), barley (BM), oat (OM), and goami (GM).
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