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Effects of Mulberry Leaves Powders on the
Quality Characteristics of Yellow Layer Cakes

Yeoung-Ae Kim*
Department of Food Science and Biotechnology, Konyang University

Yellow layer cakes were prepared with flour that was partially substituted with mulberry leaf powder (at the
levels of 4, 8, 12, 16 and 20%). Batter viscosity increased with increasing substitution levels while specific gravity
decreased. The specific volume of the cake increased as batter viscosity increased, except at 20% substitution.
Substituting mulberry leaf powder for flour also resulted in decreased lightness and yellowness and increased
redness of the cake crumbs. The volume index and uniformity index were not influenced by the addition of
mulberry leaf powder, while the symmetry indexes of cakes with 16% and 20% powder were lower than the
control. The hardness of cakes substituted with mulberry leaf powder was lower than that of the control during
10 days of storage. Sensory characteristics, including cell size and cell uniformity, were adversely affected with

substitution levels of 16% and 20%.
affected moistness significantly.
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The addition of mulberry leaf powder did not influence softness, but
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Table 1. Formula for yellow layer cake containing mulberry leaf powder

Ingredients Ratio (%) Control

Substitution level (%) of mulberry leaf powder

4 8 12 16 20
Flour 100 200 192 184 176 168 160
Sugar 115 230 230 230 230 230 230
Whole egg 55 110 110 110 110 110 110
Non fat dry milk 14 28 28 28 28 28 28
Shortening 50 100 100 100 100 100 100

Salt 25 5 5 5 5 5 5

Baking powder 6 12 12 12 12 12 12
Mulberry leaf powder Variable 0 8 16 24 32 40
Water 80 160 160 160 160 160 160
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Table 2. Proximate composition (%) of mulberry leaf powder"
Materials Moisture Protein Fat Ash Dietary fiber
Mulberry leaf 6.60 19.45 3.26 18.24 38.9
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Table 3. Properties of yellow layer cake batter containing
different amount of mulberry leaf powder”

Specific gravi Line spread

Batter P (gl ng13) ty (crﬁ)

0% 0.96+0.01* 16.22+0.50*
4% 0.87£0.03° 13.96+0.32°
8% 0.84 £0.03 11.65+0.47°
12% 0.81+£0.02° 11.25+0.81¢
16% 0.78 £0.02%¢ 10.56 £0.38%
20% 0.77£0.01¢ 10.18 £0.49°

UN=4; Means within the same column followed by the same
superscript are not significantly different (p<0.05, Tukey test).
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Table 4. Baking properties of yellow layer cake containing different amount of mulberry leaf powder"

Cake index
Samples Specific volume (cc/g)

Volume Symmetry Uniformity
0% 2.14+0.18* 9.41+0.90° 047+0.51° 0.14£0.30*
4% 246+0.10° 9.92+0.45" 0.33x0.24* 0.04 +0.24*
8% 2.49+0.11° 10.01+£0.92* 0.08+047* 0.10£0.25*
12% 2.54+0.11° 10.03+0.38* 0.05x0.31* -0.01£0.22*
16% 2.53+0.08 10.12£0.63* -0.610.58" 0.27+0.61*
20% 2.35+£0.10" 9.551+0.68" -0.14+031%® 0.01 £0.12*

UN=5; Means within the same column followed by the same superscript are not significantly different (p<0.05, Tukey test).
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Table 5. Crust and crumb color of yellow layer cake containing different amount of mulberry leaf powder”

Crust color Crumb color
Samples AE AE
L a b L a b
0% 21.89 16.26* 5.29* 78.68" -3.81* 21.80°
4% 23.75° 12.51° 7.46% 4.71 49.79° -291° 21.18* 2891
8% 22.61° 11.35° 6.87% 5.20 39.20° -2.14° 16.72° 39.84
12% 23.68° 9.50° 833° 7.62 33,11 2420 15.30™ 46.05
16% 24.63 8.48 8.32° 8.78 27.62° -0.18° 12.52¢ 52.02
20% 23.49° 7.38¢ 10.55¢ 10.44 2337 0.80° 12.61¢ 56.25
UN=4; Means within the same column followed by the same superscript are not significantly different (p<0.05, Tukey test).
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Storage time (day)

Fig. 1. Changes in hardness of cakes prepared with the flour
substituted with mulberry leaves powders at the levels of 4%,
8%, 12%, 16% and 20% during storage at 20°C.

O-O: Control, A -A :4%; X-X:8%, H -B: 12%, N-A: 16%,
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Table 6. Water activity of yellow layer cake containing different amount of mulberry leaf powder for 10 days storage”

Storags 3 Samples 0% 4% 8% 12% 16% 20%
0 0933 0.930° 0935 0.03% 0.930° 0933
2 0.899° 0.901* 0.905* 0.905° 0.904° 0.903°
4 0.894° 0.896" 0.896* 0.895° 0.895° 0.895°
6 0.890° 0.893° 0.895" 0.890° 0.892° 0.893°
8 0.885" 0.884° 0.886" 0.887" 0.836" 0.887°
10 0.878° 0.879° 0.882° 0.880° 0.883° 0.882°

UN=3; Means within the same row followed by the same superscript are not significantly different (p<0.05, Tukey test).
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Table 7. Sensory characteristics of yellow layer cakes containing different amount of mulberry leaf powder”

Cakes with
i 1b
Va?:;sprél‘l:} deerrry Crust color Crumb color Cell size Uniformity of cell Softness Moistness
substitution (%)
0 1175+ 1.40° 261127 439+2.20° 9.90+1.59* 6.801+£2.22° 6.25 +1.68°
4 11.18 £ 147" 590£2.19° 6.54+2.52° 8.94+1.59° 6.201+2.38° 7.98+£1.51°
8 10.16 £2.08 7.661£2.48° 7.48+2.40° 8.27£2.45® 6.19+2.45° 9.56+2.10%
12 8.13+£223° 9,87 +1.98¢ 8.2612.45® 8.06 +2.39% 6.241+2.23° 9.37+£1.98™
16 6.70£2.34¢ 10.794+1.24° 8.29+2.47™ 6.86 £2.60™ 6.05£2.27° 9.14+1.84™
20 325+£1.26° 11.71£1.31° 9.04+2.27° 531255 5.48+2.19 9.96 £2.02°¢

UN=3; Means within the same column followed by the same superscript are not significantly different (p<0.05, Tukey test).
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