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Abstract

The function of mulberry leaves and the quality of muffins including mulberry leaves were examined. The electron donating ability of
both a water and ethanol extract was 40% for both at 100 ppm, 62 and 72% at 500 ppm, and 77 and 83% at 1,000 ppm respectively. These
experiments showed good oxidized substance activity. The SOD-like ability of the water and ethanol extracts at 1,000, 500, and 300 ppm was
49% and 55%, 33% and 39%, and 28% and 33% respectively, These results show that the ethanol extract had higher SOD-like ability than
that of the water extract, The nitrite scavenging abilities of 1,000 ppm of the mulberry leaf water extract and ethanol extract at pHs of 1.2
and 3.0 were 40.5 and 47%, and 20 and 22% respectively. The Hunter lightness value tended to be lower as the amount of added mulberry
leaves increased compared to the contrast set, so the lightness level with a 7% addition was the lowest. The contrast set was the highest for
redness and added mulberry leaves tended to decrease redness at 3% but tended to increase it again with additions )3%. The b-value
(yellowness) showed a similar tendency as redness. Adding Mulberry leaves tended to decrease the contrast set to the lowest level, then
values increased slowly to a peak at 5% added mulberry leaf and then decreased thereafter. Strength and hardness were less after increasing
added mulberry leaf. Cohesiveness, springiness, gumminess and brittleness, decreased at up to 5% added mulberry leaves but the 7%
addition showed the same level as the contrast set. The mulberry leaves muftins were less preferred to the contrast set in appearance and
color. However, the mulberry leaf muffins were preferred to the contrast set in taste and flavor but the result was not significant. Overall

the quality of the muftins with 3% added mulberry leaves was preferred over the 1% added mulberry leaf muffins.
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Table 1, Formulas for muffins added with mulberry leaf

powder
Additional ratio(%)
Ingredients
0% 1% 3% 5% 7%
Flour 240 236.5 2295 2225 2155
Butter 120 120 120 120 120
Sugar 120 120 120 120 120
Egg 120 120 120 120 120
Powder milk 120 120 120 120 120
Baking
8 8 8 8 8
powder
Salt 1 1 1 1 1
Mulberry leaf
v 0 35 105 175 245
powder
Water 100 100 100 100 100
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Table 2, Yield of mulberry leaf powder

Sample Yield(%) Sample Yield(%)

Water extract 17.23 Ethanol extract 14,29
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Fig. 1. Electron donating ability of mulberry leaf powder
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Table 3, Hunter's color value of muffins added with mulberry leaf

powder
) Hunter's color values
L a b
0 63.4611.50" 0.94%0,08" 13.02£0,56"
1 61724136 205047 16.84+153"
3 51.96+2.02" 229021 16.64+0.33"
5 415940,64° -1.94+0.10" 17.50+0,39"
7 34504079 127+0.11° 15.714035"
F-value 105,79+ 8,86+ 8,19
1) Mean®S.D, **p ( 0,001

a~c,

* Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test,
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Table 4, Texture properties of muffins added with mulberry leaf powder

%) Strength Hardness Cohesiveness Springiness Gumminess Brittleness
> (g/cid) (g/crd) (%) (%) () (©
0 115.25+7.23 711.44£14.23° 78.17+1.23" 83.95+3.56° 1769.04+54.23 1485.12+32.45°
1 105.57+6.28° 713.35£16.21° 68.70+1.85° 79.73t4.28™ 1423.34+82.36° 1135.62+46.74°
3 80.84+4.12° 568.60+11.54" 66.01+0.87° 77.21+3.64™ 1164.50+39.56° 899.17+29.54°
5 99.72+3 65" 623.25:10.60° 64.41+1.11° 58.75+4.41° 1261.21+49.27° 740.96+30.33°
7 114.74+4.89° 708.29+19.33° 75.36+1.53" 83.95+3.59° 1697.85+53.36° 1425.35451.12°
F-value 11.23™ 8647 6.45™ 28.92"" 84.23" 68.23"

Y Mean®S.D. *p ( 0.01 **p ( 0.001

a~d

! Means in a column by different superscripts are significantly different at

5% significance level by Duncan's multiple range test.
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Table 5, Sensory characteristics of muffins added with mulberry leaf powder

Sensory 0% 1% 3% 5% 7% F—value
Appearance 492+0.26" 469+0.29" 408+035" 408+0.24" 3774032 2.653"
Color 4691035 423+0.32 4311044 431+0.29 3.77£0.455 0.761
Taste 3.77%0.30 45410.39 4.54%0.40 462+033 3.77+0.47 1.237
Flavor 415%0.36 4,54%0.40 4.85%0.30 4231043 4312047 0.504
Softness 3771034 4921047 423%0.39 4921038 4.231+0.44 1.493
Moisture 3774028 5.08+0.35" 4314043" 4774039 4004045" 1.944*
Dense 4311031 4851037 3.85+0.39 431£0.35 4.15%0.30 1.106
After taste 392+0.43 4771032 4.62+0.42 415+0.46 4.00+0.45 0.809
Overall quality 4231030 5.00£0.32 477£0.41 4541033 4.23%0.30 1.005

Y Mean=S.D. *p € 0.05

~t . . . Lo . S0/ it .
""" Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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