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Effect of the Millet and Waxy Millet on Properties of White Layer Cake
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Abstract

White layer cakes with 10~50% content of domestic millet and waxy millet were carried out to determine
how the content of millet and waxy millet affected quality and properties of a product. The 10% content of
waxy millet resulted in the greatest volume, which decreased with the increase in the content of millet and
waxy millet; up to 40% content of millet and waxy millet made no significant difference in weight from the
control one. The specific loaf volume decreased with the increase in the content of millet and waxy millet.
In terms of crum color, as the content of millet and waxy millet increased, the value of L tended to decrease,
making it darker, and there was a significant increase in the value of a and b. As for crust color, the value
of L, a, and b tended to increase with the increase in the content of millet and waxy millet, making it darker,
but with no significant difference from the control one. In terms of texture, 10% content of millet and 10~20%
content of waxy millet made no significant difference in hardness from the control one; as for retrogradation,
waxy millet tended to make greater increase in hardness than millet. 5°C storage resulted more rapidly in
retrogradation than 25°C. The sensory evaluation showed that with the increase in the content, waxy millet,
millet, and the control in order served to make it darker and harder in terms of external properties, with small
pores, uneven texture, and reduced flavor in terms of internal properties. There was no significant difference
between the cake with 10~20% content of millet and waxy millet and the control one in making a white layer

cake by adding millet and waxy millet.
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Table 1. White layer cake formula
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Millet replacement (95)

: RIS S
Ingredients Ratio’ (%) Control (g) o 20 20 0 o

Flour 100.0 200.0 180.0 160.0 140.0 120.0 100.0
millet 20.0 40.0 60.0 80.0 100.0
Sugar 140.0 280.0 280.0 280.0 280.0 280.0 280.0
Shortening 50.0 100.0 100.0 100.0 100.0 100.0 100.0
Non fat dry milk 10.0 24.0 24.0 24.0 24.0 24.0 24.0
Dried egg whites 9.0 18.0 18.0 18.0 18.0 18.0 18.0
Salt 3.0 6.0 6.0 6.0 6.0 6.0 6.0
Baking power 6.0 12.0 12.0 12.0 12.0 12.0 12.0
Water (distilled water) 125.0 250.0 250.0 250.0 250.0 250.0 250.0

UBaker’s percentage.
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Table 2. Chemical composition of tested flour samples (%)

Total dietary

Flours Moisture Ash Protein Fat

fiber
Soft wheat 13.64*"  020° 939° 151° 2.23°
Millet 1158”172 1001° 286° 4.81°
Waxy millet 11.28" 160" 1068 263 4.72°

YThe same superscripts in a column are not significantly dif-
ferent from each other at p<0.05.
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Table 3. Mixograph characteristics of wheat and millet flour blends

_Source  Blend (%6) Mixing time (min) Mixing height {cm) Angle (") Band width (cm) 7 minute height (cm)
 Soft wheat 300 46 153 09 41
10 2.40 4.2 166 0.8 4.1
20 1.75 3.7 152 1.1 36
Millet 30 1.10 3.2 162 1.0 3.2
40 - - - - -
o 50 - - - - -
10 2.30 4.0 165 0.9 4.1
20 1.43 35 152 1.0 3.6
Waxy millet 30 1.30 34 164 1.1 3.3
40 1.00 3.2 154 0.9 3.0
50 058 28 135 08 27
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Table 4. Rapid visco-analyzer (RVA) pasting characteristics of wheat and millet flour blends

Source Blend Initial gelatinization Maximum viscosity Minimum viscosity Final viscosity
(%) temp. (°C) (B.U.) (B.U.) (B.U)
Soft wheat 72.3"Y 1145 81.0° 165.0°
10 75.3° 1105 735" 155.5°
20 747 104.5™ 68.0° 150.5™
Millet 30 76.2° 102.5° 62.5° 147.0°
40 76.6° 102.5™¢ 60.0% 151.0%
50 77.8° 95.5 57.5° 152.5%
10 724 1005 67.0° 139.5°
20 76.2° 87.0° 53.0° 1135°
Waxy millet 30 73.4° 7.0 44.0% 94.0"
40 72.3° 65.5 39.0" 86.0°
50 716" 61.0° 36.0' 775"

YThe same superscripts in a column are not significantly different from each other at p<0.05.
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Table 5. Volume, weight and specific loaf volume of white
layer cakes prepared from wheat and millet flour blends

Source Blend Volume  Weight  Specific loaf

(%) (cc) (g) volume (cc/g)
Soft wheat 8275 389° 213

10 805.0° 387" 2.08™

20 740.0™ 385 1.92°
Millet 30 715.0°% 3867 1.85%%

40 695.0™ 386™ 1.80%

50 660.0° 382° 1.73°

10 835.0° 388" 2.15°

20 780.0°* 388" 201
Waxy millet 30 690.0% 387" 1.78%

40 665.0% 386" 1.72°

50 640.0° 382° 1.66°

"The same superscripts in a column are not significantly dif-
ferent from each other at p<0.05.
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Table 6. Crumb and crust color of white layer cakes prepared from wheat and millet flour blends

Crumb color Crust color
Source Blend (26)
L a b L a b
Soft wheat 74.1°1 28 13.4' 59,7 10.9° 38.5%
10 72.3° -27 151" 62.9° 9.4 37.1%
20 72.7 23" 17.4 62.07 8.9™ 37.6™
Millet 30 69.2° 19 18.7° 61.1%° 9.3% 37.0°
40 66.4° 1.7 19.5° 59.2° 82" 369"
50 66.2 -1.4° 21.4° 58.4° 6.3° 36.17
10 70.1° 1.7 16.2¢ 59.9* 76™ 359"
20 66.7° -0.8 18.7° 54.7° 8.2 2.7
Waxy millet 30 62.8° o.1° 19.9° 54.3° 10.1° 40.2°
40 60.2° 0.8° 21.6% 55.2° 10.6" 415"
50 575 1.3 2.1° 54.6° 6.6° 36.9™

YThe same superscripts in a column are not significantly different from each other at p<0.05.

Table 7. Crumb texture values of white layer cakes prepared from wheat and millet flour blends

Source Blend (%) Hardness (g1) Springiness Gumminess Cohesiveness Chewiness
Soft wheat 180.9° 0.845° 108.3" 0.597° 91.589%
10 197.1° 0.816™ 1059 0.537" 86.401°
20 202.5™ 0.806™ 106.7™ 0.527° 86.004"
Millet 30 236.1%° 0.804* 121.0% 0.513 97.281™"
40 220.8™° 0.812° 117.8" 0.531° 95.8647"
50 262.3" 0.773™¢ 126.4° 0.482" 97.718%
10 177.1¢ 0.822 93.7° 0.537" 78.142°
20 194.8° 0.799™* 103.4™ 0.531" 82.659°
Waxy millet 30 210.7™ 0.737° 110.4™ 0.530° 85,522
40 216.5™ 0.761>¢ 107.6™ 0.497" 97.184%
30 2778 0.725" 154.0° 0.490 111.296

"The same superscripts in a column are not significantly different from each other at p<0.05.
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Fig. 1. Hardness of white layer cakes prepared from wheat Fig. 2. Hardness of white layer cakes prepared from wheat
and millet flour blends stored at 25°C. and waxy millet flour blends stored at 25°C.
1{n) Soft wheat: y=10.3x +195 R?=0.92 1(A) Soft wheat D y=103x+195 R*=0.92
2(a) Millet 10%: y-82x+214 R*=087 2(a) Waxy millet 10%: y=9.4x+199 R®=0.85
3(7) Millet 20%: y=9.2x+234 R*=0.71 3(2) Waxy millet 20%: y=13.6x+227 R*=0.86
4(m) Millet 30%: y=7.5x + 263 Ri=0.71 4(m) Waxy millet 30%: y=12.1x +263 R?=0.59
5(0) Millet 40%: y=10.1x +256 R =0.73 5(0) Waxy millet 409%: y=19.0x +263 R*=0.81

6(@) Millet 50%: y=19.1x+304 R’=0.87 6(®) Waxy millet 50%: y=221x+288 R*=0.99
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Fig. 3. Hardness of white layer cakes prepared from wheat
and millet flour blends stored at 5°C.
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Fig. 4. Hardness of white layer cakes prepared from wheat
and waxy millet flour blends stored at 5°C.

1(A) Soft wheat: y=27.0x+200 Rf=0.98 1(Aa) Soft wheat D y=27.0x+200 R7=0.98

2(a) Millet 10%: y=358x+188 R’=0.93 2(A) Waxy millet 109%: y=37.6x+161 R*=0.93

3(Z) Millet 20%: y=33.2x+211 R"=0.89 B 3(7) Waxy millet 20%: y=487x+180 R*=0.91

A(m) Millet 30%: y=385x+239  R?<0.92 4(m) Waxy millet 30%: y=50.5x+185 R’=0.97

5(0) Millet 40%: y=455x+231 R’=088 5(0) Waxy millet 40%: y=75.8x+206 R°=0.93

6(@) Millet 50%: y=57.8x+285 R?*=0.84 6(@) Waxy miller 50%: y=76.1x+251 R*=0.89

Table 8. Sensory evaluation of white layer cakes prepared from wheat and millet flour blends

S Blend External properties Internal properties Overall

ource o

(%) Color Form Grain Texture Color Flavor Taste acceptability

Soft wheat 813" 8.33° 8.02° 7.98° 8.35° 719° 7.85° 8.10°
10 797" 7.92® 777" 7.46™ 8.08° 6.77 7.38%® 797
20 7.00% 7.46™ 7697 6.08™ 7.23%¢ 6.00°% 6.15°% 7.23™

Millet 30 6.92% 6.00° 6.62™¢ 6.23 6.15% 5.92°%< 6.46™¢ 6.46™
40 5.92% 6.15% 577 5.62% 5.60% 5.69°<¢ 5.85% 5.77%
50 5.23% 477 5.62% 4.85° 469° 4.85" 5.00¢ 4.85°
10 7.69% 7.69% 746 762 777" 6.69° 7.03% 7.62°
20 6.15 7.23%¢ 6.85™ 6.927 6.92% 6,08 6.54%4 7.15%

Waxy millet 30 5.85% 6.77™ 685" 6.38%d 6.46% 6.15%0d 6.00% 6.154
40 5.15% 6.00% 5.85 5.54% 5.54% 5314 5.00° 5.31%
50 4.46° 5.15% 5.3%¢ 485° 469° 477 462 4.69°

"The same superscripts in a column are not significantly different each other at p<0.05.
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