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Abstract

This study investigated the quality characteristics of sponge cake by introduction of buckwheat powder (BP). Cake
batter was prepared by substituting wheat flour with an equivalent amount of BP based on weight. Sponge cakes
were prepared with different amounts of BP (0, 10, 20, and 30%, respectively). Their physicochemical and sensory
properties were tested. The specific gravity was not affected by the addition of BP (10~30%) (p<0.05). The lightness
(L value) and yellowness (b value) of the crumb significantly decreased with the increase in the BP contents (p<0.05),
whereas the redness (a value) increased (p<0.05). As the increase in the amount of BP addition, the hardness,
cake volume (mL), baking loss rate (%), and specific volume (mL/g) significantly decreased (p<0.05). On the contrary,
the cake weight increased. In the sensory evaluation, no significant differences in terms of color, taste, texture,
flavor, and overall acceptance were observed among the different amout of BP addition (0~20%) (p<0.05). Overall,
the sponge cake prepared with the addition of 20% BP was recommended to use due to its advantages in functional

property.
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Table 1. Formulas for sponge cakes substituted flour with
different levels of buckwheat powder for flour

Ratio’  Control Buckwheat powder content (%)

Ingredients %) © 0 2 0
Flour 100 300 270 240 210
Sugar 166 498 498 498 498
Whole egg 166 498 498 498 498
Salt 2 6 6 6 6
Buckwheat powder Variable 0 30 60 90

"Baker’s percentage.
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Table 2. Specific gravity of the sponge cake batter containing
different amounts of buckwheat powder

Buckwheat powder content (%)
0 10 20 30
Specific gravity ~048£0.01"  047:001°  0.48+001°  048+0.01°

DValues are meantSD (n=3), means followed by the same letter in a column do
not significantly different (p<0.05).
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Table 3. Color values of the sponge cakes containing different
amounts of buckwheat powder

Color Buckwheat powder content (%)

values” g 10 2 30

L 78881217 74.30:0.84° 7204£1.08° 72.72¢1.02°
Cumb 4 160160 0885020 044015 02940.18°

b 2937053 2450:037° 21.18+0.14° 22.40:0.43"

L 4982078 5540:1.05° 56.85:0.84°  69.54%1.12°
Crust

a 14484078 1346%0.56° 14.05:092°  9.14+1.04°
b 2850+125 28262095 29.39+106' 29.810.73°

UL, lightness (white:+100 ~black:0); a, redness (red:+100 ~ green:-80); b, yellowness
(yellow:+70 ~blue:-70).

DValues are meantSD (n=3), means followed by the same letter in a column do

not significantly different (p<0.05).

color
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Fig. 1. Visual comparison of the sponge cakes that contained
different amounts of buckwheat powder.

A, 0% buckwheat powder added; B, 10% buckwheat powder added; C, 20% buckwheat
powder added; D, 30% buckwheat powder added
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Table 4. Appearance characteristics of the sponge cakes
containing different amounts of buckwheat powder

Buckwheat powder content (%)

0 10 20 30
Volume Tndex 15732092 1593£1.14*  14.43:081°  13.87+0.42°
Symmetry Index  098:025"  027:021°  0.1820.15  -0.16:0.71°

Uniformity Index -0.54£0.04"  -0.17:0.18°  -0.04:0.15°  0.13:020°

"Values are meantSD (n=3), means followed by the same letter in a column do
not significantly different (p<0.05).
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Table 5. Baking properties of the sponge cakes containing
different amounts of buckwheat powder

Buckwheat powder content (%)
0 10 20 30

Cake volume (L) 17608+124" 17952£158" 16127182° 14568£20.1°
Cake weight (g) 346710580 33733153 336.67£058° 337.67+100°
Baking loss (%) 7042015 6206022 648037  620:0.3¢6"
Specific volume (mLjg) ~ 4921008"  499:0.16'  448:018°  4.05:044°

DWalues are meantSD (n=3), means followed by the same letter in a column do
not significantly different (p<0.05).
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Table 6. Hardness characteristics of the sponge cakes containing
different amounts of buckwheat powder

Buckwheat powder content (%)
0 10 20 30
Hardness (glem?) 201.38+10.36™ 171.04+4.71° 168.51+3.68" 156.18+4.82°

"Values are mean+SD (n=3), means followed by the same letter in a column do
not significantly different (p<0.05).
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Table 7. Consumer acceptance of the sponge cakes containing
different amounts of buckwheat powder

Buckwheat powder content (%)

0 10 20 30

Color” 504:1.18% 5151120 503+1.24°  326t1.38"
Taste 513:079°  538:L1° 515122 4224107
Flavor 509:119°  517:121° 5131065 5.11:0.90°
Texture 517108 5.19:LI1° 5042062  395:1.02°
Overall acceptance ~ 5.200.89"  521%122°  5.10£095®  393:0.72°

DRate using a scale of 1~7, where 7=excellent, 6=very good, 5=good, 4=fair, 3=poor,
2=very poor, 1=bad.

DValues are meantSD (n=3), means followed by the same letter in a column do
not significantly differ (p<0.05).
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