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Abstract

The sensory and mechanical characteristics of muffin using different levels (0, 20, 40, 60, 80 and 100%) of
Glycyrrhizae radix extract were investigated. The lightness of crust and crumb of the muffins were significantly
(p<0.05) decreased, but the redness was increased with increasing content of Glycyrrhizae radix extract. The
mechanical texture parameters, such as hardness, gumminess and chewiness, were significantly (p<0.05) low in
the groups with 40~80% Glycyrrhizae radix extract. With regard to the sensory evaluation, a brown crust,
yellow crumbs, surface roughness, Glycyrrhizae radix flavor, roasted nutty taste, sweetness, bitterness and
springiness of the muffins were significantly increases with increasing content of Glycyrrhizae radix extract.
However, the hardness was significantly (p<0.05) low without the addition of Glycyrrhizae radix extract, the
overall acceptability was excellent in the group with the addition of 60% Glycyrrhizae radix extract. As a
result, with the addition of Glycyrrhizae radix extract to the muffin, the sensory and mechanical properties were
improved therefore, Glycyrrhizae radix extract could be prepared as a useful functional additive to sugar free
muffins.
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Table 2. Formulas for muffins prepared with different
levels of Glycyrrhizae radix extract (g)

Samples Additional ratio(%)
Tngredients Oy 20% 40% 60% 80% 100%
Flour 566 566 566 566 566 566
Butter 226 226 226 226 226 226
Egg 180 180 180 180 180 180

Whole milk powder 42 4?2 42 492 42 4

Baking powder 20 20 20 20 20 20
Salt 24 24 24 24 24 24

Water 340 272 204 136 68 0

Glycyrrhizae radix extract 0 68 136 204 272 340

Table 3. Operating conditions of Texture Analyzer for
muffin

Operating conditions

Table 1. Operating conditions of High performance liquid Option T.P.A.
chromatography for glycyrrhizin analysis Force unit g
Operating conditions Distant format % Strain
Instrument Hitachi L-7000 series Pre-test speed 3.0 mmy/sec
Column Waters Spherisorb ODS2 5/m(4.6*250mm) Test speed 1.0 mmy/sec
Detector UV 254nm Post-test speed 3.0 mm/sec
Mobile phase 6.26% acetic acid : acetonitrile=62 : 38 Strain 45%
Flow rate 1.0m¢/min Trigger type Auto
Injection volume 10u/ Trigger force 5¢g
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Table 4. Crust and crumb color of muffins used different levels of Glycyrrhizae radix extract

Hunter’s Color

Additional ratio(%)

Value 0% 20% 40% 60% 80% 100%
L 72.28+2.03" 70.85+2.35" 66.8422.43 65.18+1.71% 63.39+2.06™ 61.91+1.63°
Crust a -1.07+0.69" -0.60+1.00" 2.42+1.41° 3.36+1.00™ 3.80+1.03° 5.74+1.39°
color b 25.95+0.88° 27.26+1.18" 26.92+0.74° 26.44+0.80" 25.66+1.25% 24.97+0.88°
AEY 33.94+1.39° 35.89+1.27° 38.67+1.69° 39.70+1.21% 4071+1.10°  41.73+1.08°
L 67.06+0.84  65.49+0.88° 64.20+0.82° 63.16+0.45° 62.30+0.87° 60.39+1.43"
Crumb a -3.19+0.15° 3.15+0.11° -2.6310.22° -2.35+0.17° -2.26+0.32° -1.04+1.35°
color b 20.60+0.45" 22.38+0.64° 22.77+0.40° 22.52+0.38° 24.04+0.46" 23.3440.83°
AE 34.73+0.55' 37.01+0.60° 38.25+0.58" 38.97+0.35° 40.51+0.75" 41.75+0.90
Values are mean + standard deviation of 10 replications.
*Means with the same superscript in the same row are not significantly different(p<0.05).
Table 5. Texture characteristics of muffins used different levels of Glycyrrhizae radix extract
Texture Additional ratio(%)
characteristics 0% 20% 40% 60% 80% 100%
Hardness 2202.14+144.16" 2215.87+285.02" 1686.16+151.30° 1573.77+84.33°  1730.34+241.09" 1808.24:66.32°
Springiness 0.89+0.02° 0.88+0.02* 0.88+0.01° 0.89+0.01° 0.89+0.02" 0.88+0.02°
Gumminess 1007.36+81.58° 1011.56+126.95"  776.12+76.80°  734.36+44.84°  804.77+129.08°  848.64+35.03°
Chewiness 891.96+78.91"°  89151+118.61° 681.78175.60°  653.67+40.01°  713.00+109.76°  746.00+36.54°

Values are mean + standard deviation of 4 replications.
*"Means with the same superscript in the same row are not significantly different(p<0.05).
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Table 6. Sensory characteristics of muffins used different levels of Glycyrrhizae radix extract

Additional ratio(%)

Sensory characteristics

0% 20% 40% 60% 80% 100%
Brown color of crust  1.84+0.69%  2.39+0.62° 438+1.01° 4.43+1.14° 4.61+1.09° 5.13£1.34°
Appearance Yellow color of crumb ~ 1.9320.69°  2.74+0.89° 3.77+0.99° 435+1.08° 4.90+1.01° 5.13+1.50"
Surface roughness 3294153 3424118  4.00£1.23% 445+129"  437+1.19°  4.72+131°
Flavor Flour flavor 3.97+1.79  3.97+1.43° 3.73+1.08" 420+1.10° 3.73£1.20° 3.77+1.45"
Ghoyrrhizae radix Havor 2934133 3344142 3.52+1.24% 3454124 3484121  3.76+1.53"
Roasted nutty taste  2.03+091%  2.52+0.95° 3.52+1.30" 3.61+1.13% 4.00+1.11"  4.20+1.54"
Taste Sweetness 1.93+1.11%  2.45+1.15% 2.84+0.97™ 3.10+1.14" 340+1.07°  3.55+1.12°
Bitterness 27241.17° 2.90+1.03° 3.27+1.08" 3.20+0.96" 3.18+1.16°  3.72+1.07°
Doughness 439+1.91%  423£1.52 3.90+1.01° 3.74+1.12° 3.74+1.24" 3.97+1.17°
Moistness 345+1.52% 3.42+1.26° 3.23+1.12° 3.58+1.57" 4.00+1.53" 3.58+1.23"
Texture Hardness 443+126%  4.25+097° 4.00+1.06™ 3.67+1.12° 3.77+1.01° 3.82+1.19%
Springiness 3.46+1.14° 3.84+1.21% 3.90+0.96™ 4.00+0.89™ 4.14+1.08°  4.64%1.22"
Overall acceptability 2.46+1,10° 3.07+1.38 3.56+1.31% 4.52+1.28" 4.11+1.01"  4.15+091%

Values are mean t standard deviation of 31 replications.

*dMeans within the same rows with the same superscript are not significantly different(p<0.053).
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Table 7. Correlation coefficient between sensory and mechanical color characteristics of muffins used different levels of

Glycyrrhizae radix extract

Mechanical Crust color Crumb color
Sensory L a b L a b
Brown color of crust 0707 076" -0.23 -0.747 0.62" 063"
Yellow color of crumb 065 062" -0.36 -0.737 060" 056
Overall acceptability 0417 044" 0.01 0477 044~ 046
“p<0.01, ~ p<0.001
FZ2A 783 2] A20F A 15.(2004) - 98 -
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Table 8. Correlation coefficient between sensory and
mechanical texture characteristics of muffins used
different levels of Glycyrrhizae radix extract

Mechanical Texture -characteristics
Sensory Hardness Springiness Gumminess Chewiness
Moistness -0.39 041 -0.39 -0.44
Hardness 0.34 0.10 0.32 0.33
Springiness -0.44" -0.16 -0.40 041
Overall acceptability  -0.58  -0.01 -0.55" 055"

p<0.05, “p<0.01
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