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Abstract

The following research was done to develop a low calorie muffin that has good taste, as well as nutritional
benefit. This was done through adding various nutritional qualities of Makgeolli Lees to muffins. It was found
that adding Makgeolli Lees substantially increased the amount of ash, crude protein, crude fiber, and moisture.
However, it decreased the amount of crude fat. It was also found that the volume, height, and weight all in-
creased with a lower baking loss rate. Other testing on the hardness, expand chewiness, gumminess, and cohe-
siveness of the muffins with different amounts of Makgeolli Lees found that more Makgeolli Lees led to a
lower hardness and chewiness. However, it did not affect the gumminess. “MLM10” with 10 g of added Mak-
geolli Lees had a cohesiveness that was significantly different from other samples. The cohesiveness of the
other samples was substantially lower. “L-value”, or lightness, as well as yellowness, decreased as more Mak-
geolli Lees was added. On the other hand, “a-value”, or redness, increased as more Makgeolli Lees was added.
A sensory test proved that Makgeolli Lees added muffins were not preferred over the control group in its color,
texture, and overall preference, but was evaluated as “good”. However, the Makgeolli Lees added muffins were
evaluated better than the control group in the categories of “expanded”, “uniformity”, and “he size of the
pores”. Therefore, creating muffins by using Makgeolli Lees instead of fat was proven to be possible, and fur-
thermore proved to be a viable substitute.
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{Table 1> Formula for muffins added with Makgeolli Lees (unit : g)
Ingredients
Samples Flour Butter Makgeolli Egg Sugar Baking Salt Water
Lees powder
Control 100 30 0 30 60 2 1.25 60
BM 20 100 20 10 30 60 2 1.25 60
BM 10 100 10 20 30 60 2 1.25 60
MLM 30 100 0 30 30 60 2 1.25 60
MLM 20 110 0 20 30 60 2 1.25 60
MLM 10 120 0 10 30 60 2 1.25 60
Control : Muffins made with flour 100 g, butter 30 g and Makgeolli Lees 0 g.

BM20 : Muffins made with flour 100 g, butter 20 g and Makgeolli Lees 10 g.
BMI10 : Muffins made with flour 100 g, butter 10 g and Makgeolli Lees 20 g.
MLM30 : Muffins made with flour 100 g, butter 0 g and Makgeolli Lees 30 g.
MLM20 : Muffins made with flour 110 g, butter 0 g and Makgeolli Lees 20 g.
MLMI10 : Muffins made with flour 120 g, butter 0 g and Makgeolli Lees 10 g.
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<Fig. 1> Preparation procedure of muffins added with Makgeolli Lees.
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<Table 2> Proximate compositions of muffins added with Makgeolli Lees (%)
Samples Moisture Cnld.e Crude Crude Crude
protein fat fiber ash

Control" 33.16+0.57° 5.09+0.01° 9.44+0.09° 1.3420.30° 2.02+0.01°
BM 20 33.72+0.16% 5.16+0.01° 8.23+0.09° 1.54+0.01° 2.13+0.01°
BM 10 34.64+0.11% 5.39+0.01¢ 5.26+0.06° 1.84+0.01° 2.3340.01¢
MLM 30 38.42+0.64° 6.08+0.04" 2.08+0.14° 2.31+0.02° 2.85+0.02°
MLM 20 35.89+0.75° 6.01£0.01° 2.15+0.01° 1.94+0.01° 2.66+0.0°
MLM 10 35.2740.64° 5.860.02° 2.35+0.03¢ 1.84+0.02° 2.5240.16°
F-value 47.90™ 4,918.53™ 4,918.53™ 70.19™ 70.19™

) Legends are referred in <Table 1>.

*T Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range

test.
***p<0.001.
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{Table 3> Volume, weight, specific volume, loss rate and height of muffins added with Makgeolli Lees

Samples Volume Weight Specific volume Loss rate Height
(mL) (8 (mL/g) (%) (cm)
Control" 117.04+0.23° 53.12+0.17° 1.82+0.01° 8.31+0.21° 5.35+0.04°
BM 20 118.53+0.10° 53.43+0.41° 1.80+0.00° 5.32+0.32° 5.65+0.09¢
BM 10 132.57+0.40° 53.76x0.17° 2.07+0.01° 5.64+0.22° 5.85+0.06"
MLM 30 132.79+0.34 56.25+0.41° 2.10+0.01° 4.03+0.17° 6.27+0.02°
MLM 20 119.03+0.56" 55.76£0.54° 1.790.02° 5.454+0.09° 5.7240.03¢
MLM 10 120.1120.34° 54.81£0.33" 1.77+0.13° 5.43+0.3" 5.85+0.06°
F-value 603.81"" 518.76™" 170.18™ 243.92" 312.51

D Legends are referred in <Table 1>.

*T Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range

test.
*p<0.001.
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<Fig. 2> The picture of muffins added with Mak-
geolli Lees.
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{Table 4> Texture characteristics of muffins added with Makgeolli Lees

Samples Hardne;ss Chewinze s Gummir;ess Cohesiveness
(g/em’) (g/em’) (g/em’)

Control" 2,430.87£109.87° 1,231.29455.54° 1,154.20+60.83" 0.55+0.05°
BM 20 1,922.30+75.05° 1,140.14+51.62" 1,539.06+53.51° 0.730.02°
BM 10 1,677.30+74.43° 1,002.89+18.54% 1,139.28+87.96 0.62+0.04°
MLM 30 1,627.40+41.31° 1,065.19+21.17% 1,107.87+68.59" 0.64+0.03°
MLM 20 1,466.00+40.41 973.82+63.48° 1,033.97484.67° 0.67+0.01°
MLM 10 1,691.00+£39.56° 1,207.30£66.93™ 1,221.74+74.86° 0.78+0.02°
F-value 75.49™ 13.40™" 17.89™ 18.20™

Y Legends are referred in <Table 1>.

*T Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range

test.
mp<0.001.
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{Table 5> Hunter’s color values of muffins added with Makgeolli Lees

Samples L a b

Control" 79.78+0.17 —2.12£0.07° 31.88+0.02°
BM 20 78.75+0.09 —1.68+0.04° 31.14+0.05°
BM 10 77.54+0.17 —0.83+0.05" 29.81+0.09°
MLM 30 76.04+0.02° —0.58+0.00° 27.89+0.04°
MLM 20 77.83+0.02¢ —1.70£0.04° 29.06+0.03°
MLM 10 79.43+0.25° —1.88+0.09¢ 29.46+0.06°
F-value 32697 397.38™ 2068.76™"

) Legends are referred in <Table 1>.

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

test.
p<0.001.
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{Table 6> The sensory evaluation of muffins added with Makgeolli Lees

Samples Control" BM 20 BM 10 MLM 30 MLM 20 MLM 10  F-value
Appearance 4.06£1.03*  2.26+0.70°  2.93+0.88* 3.73+0.88°  3.60£0.63" 2.81+0.67™ 1630
Taste 446+0.66"  3.62+0.51™ 3.08+0.64% 3.92+0.64 2.62+0.77° 246+1.05° 14.78""
Texture 4.08+£0.76°  3.38£0.77° 3.31x0.85°  3.92+0.76™ 2.69+0.63°  2.15+0.80° 11.86""
Expansion volume — 3.62+0.96® 2.69+0.48°  3.38£0.65™ 4.15+0.90° 3.23+0.93" 3.15t1.46* 348"
Cell uniformity ~ 2.08+0.95°  2.46+1.13°  2.77+0.83™ 3.54+1.27°  3.31+0.85" 2.69+0.85*  3.82
Cell size 3.85£1.07  338+0.65  3.31x0.75  3.54+0.88 277073  3.15+1.46 1.85M
Moistness 2.92+0.76™  3.15£0.55°  4.08+0.76"  4.54+0.66°  2.38+£0.87° 2.15+0.99  18.91°"
Alcohol flavor 1.15£0.55°  1.62£0.65°  2.77+0.60°  3.54+0.52"  4.00x0.41°  4.08+1.19°  40.96™
Alcohol taste 1.1540.55°  1.6240.87°  2.46+0.88"  3.69+0.48"  3.92+0.64°  4.15£0.99°  36.69""
Overall acceptability 4.46+0.66°  3.38£0.65°  3.54+0.78"  4.08+0.76™ 2.77+0.60° 2.38+0.87¢  14.97™

D Legends are referred in <Table 1>.

*f Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

Hk

'p<0.001, “p<0.01, NS : no significant.
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