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Abstract

This study was conducted to evaluate the effect of lotus leaf and lotus root powder on the quality character—
istics of sponge cake. Percentages of 4, 8 and 12% of two kinds of lotus powder were added to the batter based
on flour content. Baking and cooling loss rate, volume and specific loaf volume, crumb color, texture, scanning
electron microscopy (SEM) and sensory evaluation of the products were analyzed. The baking and cooling loss
rate of the control was lower than cakes with added lotus leaf and lotus root powder. The volume of the control
was the largest, and as the amount of lotus leaf and lotus root powder increased, volume and specific loaf volume
became smaller. The lightness and yellowness values of the control were higher than those of the experimental
cakes, and the loaves with 12% added lotus root powder showed the lowest value. Redness of the experimental
cakes increased. In the textual property evaluation, hardness of the control and sponge cakes containing 4%
lotus leaf, and lotus root powder appeared to have the lowest value. As the amount of lotus leaf and lotus root
powder increased, hardness increased. Springiness showed the same tendency, but cohesiveness of the control
revealed the lowest value. The structure of the cake crumb by SEM, revealed that the crumb cells and grains
of the experimental cakes were opened and coarse, as the amount of lotus leaf and lotus root powders increased.
In a sensory evaluation, sponge cakes containing lotus root powder were preferred rather than those with lotus
leaf powder. As a result, good sponge cakes were prepared by adding 4% lotus leaf powder or 8% lotus root

powder.
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Table 1. Formulas for sponge cake containing lotus leaf and
lotus root powders (unit: g)

Ingredients Control 1 o m v VvV VI
Flour 200 200 200 200 200 200 200
Egg 300 300 300 300 300 300 300
Sugar 240 240 240 240 240 240 240
Baking powder 1 1 1 1 1 1 1
Salt 4 4 4 4 4 4 4
Lotus leaf powder — 8 16 24
Lotus root powder — 8 16 24

I: 4% of lotus leaf powder, II: 8% of lotus leaf powder, III:
12% of lotus leaf powder, IV: 4% of lotus root powder, V: 8%
of lotus root powder, VI: 12% of lotus root powder.
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Table 2. Baking and cooling loss rates of sponge cake con-
taining lotus leaf and lotus root powders
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Table 3. Volumes and specific loaf volumes of sponge cake
containing lotus leaf and lotus root powders

Samples Loss rate (%) Samples Volume (cm®) Specific loaf volume (cm’/g)
Control 458+0.59"" Control 675.00+21.21"+ 6.05+£0.04

I 5.83£0.45" I 658.50+20.31° 5.67+0.35"

il 6.25+0.59° il 617.50+17.68" 5534045

il 6.25+0.51° m 581.00+10.0° 475+0.13°

\Y 5.83+1.36" I\ 669.50+7.78" 5.93+0.08"

\Y 6.67+£1.18" v 654.00+10.41° 5.54+0.04"

VI 6.67+0.70° VI 615.00+15.36" 5.31+0.25

I: 4% of lotus leaf powder, II: 8% of lotus leaf powder, II:
12% of lotus leaf powder, IV: 4% of lotus root powder, V: 8%

of lotus root powder, VI: 12% of lotus root powder.
YMean + SD.

YMeans in the column with different superscripts are sig-—
nificantly different by Duncan’s multiple range test at p<0.05.

[: 4% of lotus leaf powder, II: 8% of lotus leaf powder, II:
129 of lotus leaf powder, IV: 4% of lotus root powder, V: 8%

of lotus root powder, VI: 129 of lotus root powder.
YMean + SD.

YMeans in the column with different superscripts are sig-—
nificantly different by Duncan’s multiple range test at p<0.05.
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Fig. 1. Photos of sponge cake containing lotus leaf and lotus root powders. I: 4% of lotus leaf powder, II: 8% of lotus leaf
powder, II: 12% of lotus leaf powder, IV: 4% of lotus root powder, V: 8% of lotus root powder, VI: 12% of lotus root powder.

Table 4. Crumb colors of sponge cake containing lotus leaf and lotus root powders

Samples LY a’ b AE

Control 78.22+0.85"% 0.14+0.07° 20.50+0.20° 86.83+0.57°
I 64.70+2.44° 2.04+0.15° 1390+0.15° 7329+198"
il 60.62+2.21" 2.8240.07" 13.39+£0.27° 69.73+1.78"
m 58.28+1.59 359+0.16° 13.09+£0.43" 67.68+1.20°
I\ 4556+1.27° 1.04+0.20° 14.40+0.64° 57.87+1.09°
\% 43.43+2.67° 1.20+0.07° 13.35+0.61" 55.35+1.65°
VI 30.67+2.08° 1.2140.09° 1150+0.39" 50.62+1.48°

I: 4% of lotus leaf powder, II: 8% of lotus leaf powder, I: 129 of lotus leaf powder, IV: 4% of lotus root powder, V: 8% of

lotus root powder, VI: 12% of lotus root powder.
YMean+SD.

YMeans in the column with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
¥L: lightness (100=white, 0=black), a: redness (+ red, - green), b: vellowness (+ yellow, - blue).
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Table 5. Textural characteristics of sponge cake containing
lotus leaf and lotus root powders

Samples Hardness (g/cmZ) Cohesiveness  Springiness
Control  134.68+1846"  0.31+0.21¢ 0.83+0.10
I 142.24+12.10° 056+0.31°  0.82+0.22°
il 163,51 +20.21° 059+0.05"  0.87+0.18"
m 186.39+12.90% 058+0.01"  0.90+0.14°
\Y 138.05+12.44° 058+0.01"  0.83+0.14°
v 160.82£12.02" 058+£0.02"  0.85+0.12°
VI 180.26+14.64° 0.62+0.04° 0.92+0.15°

I: 4% of lotus leaf powder, II: 8% of lotus leaf powder, III:
1296 of lotus leaf powder, IV: 4% of lotus root powder, V: 8%

of lotus root powder, VI: 129 of lotus root powder.
YMean =+ SD.

“Means in the column with different superscripts are sig-
nificantly different by Duncan’s multiple range test at p<0.05.
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Fig. 2. SEM (scanning electron microscope) photos of sponge cakes containing lotus leaf and lotus root powders.

I:4% of

lotus leaf powder, II: 8% of lotus leaf powder, II: 12% of lotus leaf powder, IV: 4% of lotus root powder, V: 8% of lotus root powder,

VI: 12% of lotus root powder.

Table 6. Sensory evaluations of sponge cakes containing lotus leaf and lotus root powders

Samples  Volume of air cell Uniformity of air cell Softness Springiness Sweetness Roasted taste Acceptability

Control 32+1.23"? 33+1.42" 40+125° 38+1.14*  4.0+1.20° 35+1.35° 42+0.79°
I 31+1.73" 3.2+1.14° 42+1.03" 38+1.14*  4.1+0.88" 3.7+0.67 45+0.71°
i 42+1.75° 424155 424158  39+152*  4.0+1.29° 3.9+0.88" 4.041.05°
m 47+183° 46+2.01° 43+177"  39+166° 39+157 37+0.82° 3.841.40°
\% 4.0+1.49° 3.7+1.49° 31+1.20" 34+126°  39+1.16" 41+0.74° 51+1.29°
\Y 44+1.96° 44+1.78° 35+1.43"  33+149°  42+148" 47+0.48" 51+1.10°
VI 43+1.94° 394185 41£1.73  31+120°  42+1.29° 444126 4941.10°

I: 4% of lotus leaf powder, II: 8% of lotus leaf powder, II: 129 of lotus leaf powder, IV: 4% of lotus root powder, V: 8% of

lotus root powder, VI: 12% of lotus root powder.
"Mean=+SD.

YMeans in the column with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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