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Abstract The objective of this study was to determine the optimum manufacturing conditions of whole egg powder with
high foaming property sufficient for making sponge cakes. Whole eggs were either desugarized and/or adjusted pH before
spray-dried at a temperature of 70°C. The physical properties of the cake were measured, and sensory evaluation was
conducted on a 9-point scale. The pH and specific gravities of the foam and batter made from desugarized egg powder
did not differ from those of the control, whereas batter made from commercial powder experienced significant loss of cake
characteristics. The pH adjustment did not improve the foaming properties of the egg powders. The volume and textural
properties of the cakes made from spray-dried egg did not differ from those of fresh egg. The taste and sensory
characteristic scores for fresh egg, desugarized whole egg powder, and commercial powder were 5.00, 4.78, and 1.89,
respectively. These results indicate that egg powders desugarized and spray-dried at 70°C are sufficient for making sponge
cakes with acceptable physical and sensory attributes.
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M= 3 ek
Mz
R 1F(FE 13.5%, THA 7.75%, 3]& 0.39%(Dachan
Flour Mills Co., Seoul, Korea)), 4% (Samyang Co., Ulsan, Korea),
2FEEE 98% ©]4, Hanju. Co., Ulsan, Korea), &gk, Al@higt
@2, gy, @d/Agde pHE 6,002 24, g/ g
pHE 652 X248 5 /KA &£71), 4H-EE T2 (Poonglim,
Jincheon, Korea), 8 AAZEY 55 ARSIt
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| Mixing bowl | Egg or Egg powder+Distilled water
|
| Mixing | Speed 2, 20 sec
!
| Mixing bowl | Add sugar, salt
!
I Mixing | Speed 2, 20 sec, speed 5, 10 min
i
l Stabilization | Speed 1, 30 sec
i
I Mixing bowl | Add cake flour
!
| Mixing | Hand blending 50 times
l
l Panning | 200 g
i
[ Baking | 170160C, 18 min
i
l Cooling | Room temp. 30 min
{
| Keeping |

Fig. 1. Preparation of sponge cake.
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Table 1. Formula of sponge cake

Ingredients Weight (g) FB* (%)
Flour 150.0 100.0
Sugar 180.0 120.0
Egg powder 56.7 37.8
Distilled water 168.3 112.2
NaCl 3.0 2.0

*Flour basis.

Table 2. Testing condition for texture profile analysis

Parameters Conditions
Probe type A/TBL
Pre test speed 2.0 mm/sec
Test speed 1.0 mm/sec
Post test speed 1.0 mm/sec
Rupture test distance 1.0 %
Distance 75 %
Force 100 g
Time 5 sec

a3ieh. S22 Table 29} 2Tt
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Table 3. pH of liquid, foam and sponge cake batter
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Egg powder (Mean+SD)
pH Con"
Cp? FD? SD¥ DS” DS/6.09 DS/6.5”
Liquid 7.70+0.01° 6.49+0.04¢ 9.04+0.05* 9.34+0.16" 9.13+0.14* 6.65+0.42¢ 8.22+0.11°
Foam 7.97+0.01° 6.24+0.10° 9.03+0.09* 8.80+0.15° 8.67+0.16° 6.34+0.14 7.99+0.07°
Batter 7.44+0.02° 6.15+0.09° 8.17+0.02* 7.96+0.28" 7.63£0.15° 6.13+0.13¢ 7.08+0.06°

UCon: Fresh egg.

JCP: Commercial egg powder

9FD: Freeze-dried egg powder

YSD: Spray-dried egg powder

9DS: Desugarized and spray-dried egg powder

9DS/6.0: Desugarized, adjusted pH of 6.0 and spray-dried egg powder
"DS/6.5: Desugarized, adjusted pH of 6.5 and spray-dried egg powder

Values within a row not sharing a superscript are significantly different at @ =0.05.
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Table 4. Specific gravity, volume, and specific capacity of sponge cake

Physical cont Egg powder (Mean-=SD)
characteristics CP? FD? SDY DS DS/6.0° DS/6.5”
Specific graviy TOAT 032002 0.86:0.04° 035£0.00°  0.38+0.02°  032+0.01°  034+0.00®  0.35+0.03*
Batter  0.42+0.02° 1.01£0.03*  0.50+0.02®  0.53+0.04°  044+0.03%  046+0.01°°  0.47+0.03%

Volume (mL) 921.4249.52"  460.13+2.57°  858.34+10.43° 789.82+49.91° 893.84+25.08" 853.45+5.69" 858.77+19.76"
Specific capacity (mL/g) ~ 4.58+0.07° 2.29+0.02 426+0.09°  3.94£023°  445:0.13"  424+0.03°  4.29+0.10°

"Con: Fresh egg.

ICP: Commercial egg powder

9FD: Freeze-dried egg powder

YSD: Spray-dried egg powder

“DS: Desugarized and spray-dried egg powder

9DS/6.0: Desugarized, adjusted pH of 6.0 and spray-dried egg powder
DS/6.5: Desugarized, adjusted pH of 6.5 and spray-dried egg powder

Values within a row not sharing a superscript are significantly different at «=0.05.
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Table 5. Textural attributes of sponge cake

Textural b Egg powder (Mean+SD)
attributes con CP? FD? SD¥ DS? DS/6.07 DS/6.57
Hardness (kg) 1.10+0.04° 6.99+0.21* 1.87+0.05° 2.08+0.08" 1.61£0.02¢ 1.57+0.06° 1.91+0.03°
Gumminess (kg) 0.82+0.09° 4.91+0.74° 1.43+0.38° 1.44£0.11° 1.20£0.29° 1.32+0.14° 1.13+0.02°
Chewiness (%) 0.74£0.03® 0.70£0.00° 0.70£0.02° 0.77+0.02* 0.74+0.02% 0.69+0.06° 0.72+0.03™®
Springiness (%) 0.88+0.03* 0.73+0.02¢ 0.83+0.02° 0.84+0.03° 0.86+0.03% 0.73£0.01¢ 0.77+0.01°
Adhesiveness 114384221 85.93+£5.69®°  90.93+49.61®  79.36+15.84® 116217622 47.26+£30.33°  132.68+45.10°
Resilience (%) 0.35+0.02* 0.28+0.00° 0.26+0.00° 0.28+0.03° 0.27+0.02° 0.26+0.02° 0.28+0.02°
UCon: Fresh egg.
ICP: Commercial egg powder
9FD: Freeze-dried egg powder
YSD: Spray-dried egg powder
SDS: Desugarized and spray-dried egg powder
9DS/6.0: Desugarized, adjusted pH of 6.0 and spray-dried egg powder
"DS/6.5: Desugarized, adjusted pH of 6.5 and spray-dried egg powder
Values within a row not sharing a superscript are significantly different at o=0.05.
Table 6. Crumb color values of sponge cake
Egg powder (Mean+SD)
Color Con"
Cp? FD¥ SDY DS DS/6.09 DS/6.57
85.5+0.23" 77.5+1.29° 85.9+0.23* 85.7+0.07* 86.0+0.25% 86.7+0.17° 85.9+0.38
a 2.22+0.06° 4.96+0.57" 2.91£0.20° 0.58+0.03¢ 2.31£0.10° 0.79+0.30% 1.16+0.17°
b 36.9+0.32* 22.0+1.36° 29.0+4.09 25.0£3.07* 34.0+£3.23™ 26.3+1.00* 31.6+0.63"
dE 39.6+0.37* 25.3+£0.51°¢ 32.1+0.51¢ 28.7£2.70° 36.4+2.77 29.4+0.94% 34.6+0.43"

"Con: Fresh egg.

ICP: Commercial egg powder

9FD: Freeze-dried egg powder

YSD: Spray-dried egg powder

DS: Desugarized and spray-dried egg powder

9DS/6.0: Desugarized, adjusted pH of 6.0 and spray-dried egg powder
DS/6.5: Desugarized, adjusted pH of 6.5 and spray-dried egg powder

Values within a row not sharing a superscript are significantly different at «=0.05.
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Table 7. Sensory characteristics of sponge cake
Sensory Egg powder (Mean+SD)
. Con"
characteristics Cp? FD? SDY DSY DS/6.09 DS/6.57
Cell size 5% 2.33£1.00° 5.33+1.00* 5.67+1.32% 5.56+1.13° 4.33£0.50° 5.56+1.24*
Cell uniformity 5t 1.67+0.71° 4.11£0.93¢ 3.33+1.12¢ 5.78+0.83% 6.00+1.22° 4.44+1.33¢
Color 5¢ 7.33+£0.87* 4.89+0.78° 6.56+0.73° 4.67+£0.71¢ 4.22+0.67° 4.56£1.01°
Taste 5° 1.89+0.78¢ 3.78+0.67° 3.00+0.50° 4.78+0.44° 3.67+0.50° 4.00+0.87°
Off-odor 5° 6.33+1.12° 5.33+1.00° 7.00+1.00° 5.22+0.44° 5.11£0.60° 5.22+1.09°
Texture 5° 2.110.78" 3.56+0.53% 3.22+0.83¢ 4.78+0.44% 4.001.00% 4.33+0.50™

UCon: Fresh egg.

ICP: Commercial egg powder

9FD: Freeze-dried egg powder

YSD: Spray-dried egg powder

SDS: Desugarized and spray-dried egg powder

9DS/6.0: Desugarized, adjusted pH of 6.0 and spray-dried egg powder
"DS/6.5: Desugarized, adjusted pH of 6.5 and spray-dried egg powder

Values within a row not sharing a superscript are significantly different at o=0.05.
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