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Quality Characteristics of Sponge Cake with Addition of Laver Powder

Byong-Min Kweon, Sung-Woon Jeon and Dong-Soo Kim'

Dept. of Food Science and Technology, Kyungsung University, Busan 608-736, Korea

Abstract

This study was carried out to investigate the optimum conditions for making “sponge cake” with addition
of ingredient, laver powder, and the quality characteristics of a new sponge cake. The moisture contents of
sponge cake with 2, 4, 6% laver powder did not change but with 8 and 10%, the moisture contents increased
to 28.89% and 30.69%, respectively. While specific gravity increased to 0.674 (control 0.493) when 10% laver
powder was added, but volume was decreased. Most abundant mineral was Ca, followed by Na, Fe, Mn, Cu and
Zn. The crust color degree of sponge cake with laver powder showed low marks on L, a, b. The crumb color
degree showed low marks on L, b while “a” degree redness indicated highest marks with 4% laver powder. When
it was seen under the microscope, the air cell numbers were decreased but the cell size became bigger. More free
amino acid was contained when the laver powder was added. L-glutamic acid, L—-alanine, L-aspartic acid and
L-leucine were the major free amino acids. Hardness, springiness, cohesiveness, gumminess, chewiness and
resilience degree of sponge cake with addition of laver power were higher than those of control. The sensory
evaluation indicated that addition of 2% laver powder enhanced most mouth feeling, appearance, hardness,

moistness, flavor and overall acceptability.
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Table 1. Formula for preparing sponge cakes with different
levels of laver powder (Unit: g)
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Table 2. The conditions of texture measurement of sponge
cakes

Ttems Conditions

Ratio Laver powder (%)
G o 2 4 6 8 10

Ingredients

Flour 100 200 200 200 200 200 200
Egg 150 300 300 300 300 300 300
Sugar 120 240 240 240 240 240 240

Potassium-hydro- 0.5 1 1 1 1 1 1
tartarate

Laver powder Variable 0 4 8 12 16 20

Instrument Texture analyser

Sample size 6 cn X7 cmX25 cm
Prove p 20 mm

Speed 1.0 mm/sec

Pre test speed 5.0 mm/sec

Post test speed 5.0 mm/sec

Tkigger type Auto 50 g

Distance 50%

Time 5.00 sec
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Fig. 1. Specific gravity of the batter in the sponge cakes with
different levels of laver powder.
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Table 3. Viscosity of the batter of sponge cakes with different levels of laver powder

Laver powder (%)

0 2 4

6 8 10

373.77+1.29"% 412.00+0.46° 531.37 +0.70%

629.73+2.63° 785.07+1.85" 852.27+0.85°

"Mean*SD (n=3).

“Mean in a column sharing a common superscript letter is not significantly different (p>0.05).

Table 4. Proximate composition of the sponge cakes

Laver powder (%) Moisture Crude protein Crude lipid Crude ash
Control 26.41£1.28"% 31.47+0.37% 3.73%0.16° 0.36£0.30"
2 27.5320.96™ 32.31+0.17™ 4.42+0.06 0.38+0.12°
4 2758 +0.21™ 33.27+003° 5.3610.04° 0.40£0.19™
6 28.02£1.25% 34.07+0.19° 551+0.04° 0.43+021°
8 28.89+0.19° 35.08+037° 6.25+0.03° 0.64+0.03°
10 30.69:£0.57 36.80+ 037 7.98%0.03 0.65+0.21°

"Mean£SD (n=15).

"Mean in a column sharing a common superscript letter is not significantly different (p>0.05).
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Table 5. Height of sponge cakes with different levels of laver (Unit: cm)
Laver powder (%)
0 2 4 6 8 10
3.41%£0.43"% 3.38+051% 3.24+0.03 3.14+0.56™ 2.87+0.76° 269£0.43
_I)MeaniSD (n=6).
“Mean in a column sharing a common superscript letter is not significantly different (p>0.05).
M ZX Table 7. Mineral contents of sponge cakes (Unit: ppb)
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el edh Alol=9] control®] MEE L, a, b3t % |0 po(\:;d)er Ca Na Fe Cu Mn  Zn
(+]

5 el =8 (p>0.05), Lilightness)?t, alredness)zt, b
(yellowness)zt-& controlel} B}3led 71 2ak A rleke] Zr}
% ZF2stg el Crumbe] A =+ curst9d FAH A&
veldliglem L a, b3t AAA 22 5249 2] & vhe}
Wi thp>0.05). 7 B4 Arleko] Z71842 controlel ®)

93, b e, 2 4
st A8k vebdlgd ok Crumbe 4EZF) §-914 ¢ =7}
=29 R of, il @8 pH 2 25 5ol s
W) wigel ez A"

718 ¥ el ofoj it B2k

7 g A7l 2 FA] Alelzel ¥7)4 ek Table

obu] 1 A+e] Fak2 [-glutamic acid, L-alanine, L~aspartic
acid, L-leucine 59| =4 & vlepgrow, 71 Bt 3 r)eko)
FEFE A4 s Srksksdct w3 Ffejelrlx
A= 7 2 A vieke] Fvlghel ulet Erlsledch

Texture2| 53

2 EE Rt Aoz Ax F ALl 147
textures= Table 99} 7t} 7 E(hardness)2] 7-$- control
olzx} viarste] Hrlefol FUlASE AR F7te)
th. -4 2 A (fracturability)®] 7 -9-3= 4, 10% 4 =LA 4
s}, §-2H4d (adhesiveness)®] 7% control®} 4%l A+

ok

744

PATA )

Table 6. Color of the crust and crum of sponge cakes

Control 3290838 17597.03 1366.55 145.97 16854 520
2 46981.34 16339.68 149331 127.99 13325 4.87
4 31542.72 24483.92 844.77 188.33 270.64 4.67
6 5131051 22210.28 71878 14062 13162 244
8 2447498 17952.81 982.07 151.67 124838 4.77
10 4344836 2195550 921.42 10643 5755 0.74

"Unit: ppm.
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Laver powder (%)

0 2 6 8 10

L 60.17+0.96"%  5802+181¢ 55.45£1.01° 52.98£0.88 50.04£0.73° 47.58+2.04°

Crust a 12.41+0.38 8.45+0.34° 7.08%£0.24° £.93+1.26 6.19+0.36° 4.77+0.07°
b 29.09+0.54 23.77+0.05° 21.29+0.51° 2059+ 117 1845051 15.01+1.21°

L 80.61 +0.04° 65.35+0.13° 63.05+0.02° 51.46+0.02° 50.24+0.02° 45.38+0.04°

Crumb a 483+0.02 1.70+0.03° 0.57+0.05° 0.88+0.05° 1.07£0.02° 1.28+0.07°
b 22.08+0.01" 14.75+0.03° 13.71+£0.05° 10.65+0.05° 9.61£0.12° 7.8810.05

"Mean*SD (n=3),

“Mean in a row sharing a common superscript letter is not significantly different (p>0.05).
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Table 8. Free amino acids of sponge cakes (mg/100 g)
. . Laver powder (%)
Free amino acids
Control 2 4 6 8 10

O-Phospho-L-serine 0.751 0.591 1.018 1.054 0.758 1.056
L-Aspartic acid 3.101 4915 5.057 5.454 6.006 6.108
L-Threonine 2.117 1.969 1.849 1.649 1.702 1.809
L-Serine 2.926 1.353 2315 2.111 2.056 2575
L-Glutamic acid 5.280 6.840 7.316 6.484 8.775 9.652
L- @ ~Aminoadipic acid 0.089 0.065 0.080 0.080 0.103 0.157
Glycine 1.813 1.890 1.694 1.700 1.678 1,536
L-Alanine 2510 10.529 11.251 11.217 15514 17.049
L-Citrulline 0.043 0.118 0.200 0.247 0.382 0.249
L-Valine 2.202 0.886 1.765 1.758 1.655 1.366
L-Cystine 0.095 0.288 0.114 0.120 0.099 0.140
L-Methionine 0.796 1.304 0.466 0.311 0.325 0.053
Cystathionine 0.084 0.126 0.116 0.037 0.071 0.097
L-Isoleucine 1.553 1.324 1.183 0.943 1.089 0.128
L-Leucine 3.040 3111 3.207 3.867 4.036 4673
L-Tyrosine 1.789 1.119 1.293 1.976 1.156 1.660
B-Alanine 0.224 0.180 0.379 0.471 0.479 0.552
L-Phenylalanine 1.684 1.061 1.071 0.920 1.076 1.064
7 -Amino-n-butyric Acid 0.180 0.206 0.337 0.469 0.571 0.491
L-Lysine 2.585 1.946 1.292 1.503 1.859 1.146
L-Histidine 0.730 0.837 0.333 0.600 0.636 0.725
L-Carnosine 0.151 0.024 0.039 0.044 0.048 0.075
L-Arginine 0.367 0.397 0.448 0.564 0.585 0.808
Total 34.11 41.079 42.823 43579 50.659 53.169

Table 9. Textural characteristics of the sponge cakes
It Laver powder (%)

ems 0 2 1 6 8 10

Springiness 091+0021"*  098+0.08 092+0.12° 0.93%0.08° 0.93+0.05" 0.94+0.05°
Cohesiveness 057£0.04° 0.58%0.01° 0.56%0.02° 0.55%0.01° 054+0.03° 0.54%001°
Gumminess 1424 41.32° 12.84+1.43° 8.0710.28° 11.95+0.21% 14.31+0.11° 12.46+0.01¢
Chewiness 13.01£0.22° 12.01£0.13° 7.45%0.32° 11.11%0.14% 13.29+0.22° 11.47+0.81°
Resilience 0.35%+0.02° 0.38£0.01° 0.33£0.02° 0.35£0.03" 0.33£0.01° 0.32£0.01¢
Hardness 14.33+3.45" 22.2]1 +5 23 24.93+1.23" 26.45+6.84° 26.22+352° 28.14%2.14°
Fracturability 22.11+4.3% 25.47+6.34° 12.15+1.45" 20.81=3.23° 23.84+561° 19.0316.55*"
Adhesiveness -14.49+7.88° -197+311° -15.33%4.35" -465£521° 9.19+5.32° -20.66+2.98"

_l"MeaniSD (n=5).
“Mean in a row sharing a common superscript letter is not significantly different (p>>0.05).
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Fig. 2. Photograph of sponge cakes with different levels of laver powder.
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Fig. 3. Scanning electron microscope of sponge cakes with different levels of laver powder.
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Table 10. Sensory evaluation of sponge cakes with different levels of laver powder

10%

1283

Laver powder(%)

It
erms 0 2 4 6 8 10

Appearance 3024047 402047 361057 3.41+052° 2051047 1.13+£0.32°
Hardness 2.94+0.88" 4.02+0.67 3.32+057 3.25+£0.42° 1.63+0.70° 1.05+0.00°
Chewiness 3.06£0.94 3.93+057° 3.22+0.47° 3.16+0.32" 154+053¢ 1.12+0.32°
Flavor 2.03£0.47° 4.02+047" 34312047 3.32£0.03° 1.12+0.32° 1.14%£0.32°
Pore 2.13%0.32¢ 2.63%0.70° 3.33£0.47° 3.14+0.32° 1.65+0.70° 1.00£0.00
Mouth feeling 2.13+0.32° 4.01+0.47" 3.43%057° 3.32+0.48" 2041047 1.01 £0.00"
Moistness 2.14+0.32° 4011067 3.22+057° 3.22+0.42° 2031047 1.01 +0.00"
Overall acceptability 2.14+0.32° 4.01+047° 3311057 3.21%0.42° 152+0.53¢ 1.02£0.00°

"Mean+SD (n=15).

“Mean in a column sharing a common superscript letter is not significantly different (p>0.05).
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