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Quality Characteristics of Castella with Chungkukjang
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Abstract

Castella sponge cake was prepared by partially replacing wheat flour with Chungkukjang, a Korean fermented
soybean. The physico-chemical, textural and sensory characteristics were then investigated. Specific volume and
expansion ratio decreased with increasing Chungkukjang content. The addition of Chungkukjang decreased the

moisture content and increased the protein content of castella.

Color determination showed addition of

Chungkukjang darkened the internal color of castella, probably due to browning caused by the Maillard reaction.
Castella with 20 or 30% Chungkukjang had a higher textural hardness than other castellas. A sensory panel
perceived that the external and intemnal color of castella darkened with Chungkukjang substitution. When
Chungkukjang was added at or above 20%, castella had a weaker sweet flavor, a stronger roasted flavor, and less
lightness and softness than other castellas as perceived by the sensory panels. Up to 30% of the wheat flour could
be replaced by Chungkukjang without diminishing acceptability.
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Table 1. Types of a castella
Types of a castella

Wheat flour replacement

CF 0 WF” 100% + CF’ 0%
CF 10 WF 90% + CF 10%
CF 20 WF 80% + CF 20%
CF 30 WF 70% + CF 30%

Y Wheat flour; ¥ Chungkukjang flour
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Fig. 1. Water binding capacity of Chungkukjang flour and
wheat flour.
Different superscripts indicate significantly different(p<0.05).

b Chungkukjang flour ; » Wheat flour

Table 2. Proximate compositions of Chungkukjang flour and wheat flour . (%)
Castella Moisture Total sugar Crude protein Crude lipid Crude ash
Chungkukjang flour 9.31° 15.18° 45.62° 24.36 553"
Wheat flour 13.50° 76.70" 7.92° 1.45° 0.43°

Different superscripts within the same column indicate significantly different(p<0.05).
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Table 3. Proximate compositions of castellas with

Chungkukjang (%)

Castella Moisture ;f;:i ;)Cr:gtlgii Clirumc(lie C;Su}clle
CF 0 3256 3690 16.82° 1274 0.88°
CF 10 29.10° 23.85" 32.86° 13.23° 0.95°
CF 20 28.87° 1820°  37.93° 13.31° 1.04°
CF 30 2843° 1325 43.16" 14.06" 1.10°

Different superscripts within the same column indicate
significantly . different(p<0.05).

Table 4. Specific gravity, specific volume and expansion
ratio of castellas with Chungkukjang
Specific volume

Castella  Specific gravity (cc/e) Expansion ratio
CF 0 0.54° 3.36° 1.99°
CF 10 0.56™ 3347 1.96”
CF 20 0.62° 3.06° 1.92°
CF 30 0.71° 2.90" 1.89"

Different superscripts within the same column indicate
significantly different(p<0.05).
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CF 30 CF 20 CF 10 CF 0
Fig. 2. Photographs of castellas with Chungkukjang

Table 5. Color values of castellas with‘Chungkukiang

Crust color Crumb color
Castella =~ 2 b L a b
CF 0 5005 1185 3377° 78.11° -433° 337%
CF 10 47.76° 1203 3254 7396° -1.79° 3536
CF 20 4477° 1215 3047 70.18° -054" 35.69"
CF 30 43.07° 1296° 29.09° 6839° 074 38.34°

Different superscripts within the same column indicate
significantly different(p<0.05).
i lightness ;
R redness, - greeness ;
+ yellowness, - blueness
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Table 6. Textural properties of castellas with Chungkukjang

Cohesive- Springi- Gummi- Birittle-
Castella ( ;_Iy?lredf;ffz) ness © I:1essg ness ness
(%) (%) (2 (g
CF 0 1421.8¢° 75.82° 88.18  157.93° 1341°
CF 10 179585 7267° 87.50  204.22° 18.01°
CF 20 2158.14> 72.08° 87.15  260.15* 2197
CF 30 2813.18"  65.85° 87.03 27590 2442°

Different superscripts within the same column indicate
significantly different(p<0.05).
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Table 7. Sensory properties of castellas with Chungkukjang
CFO CF10 CF20 CF 30

Appearance
Uniformity” of air cell ~ 5.87° 5000 4.65° 4.00°
Crust color” 288  412° 525 575
Crumb color 265 38" 508 535
Flavor
Sweet flavor 570" 480" 400" 3.60°
Roasted flavor 329° 343" 5000 543"
Texture
Lightness™ 513 475 363 300
Softness 4.12° 387 263> 250°
Moistness 6.00° 487" 425 375
Adhesiveness 343> 386" 443" 500"
Cohesiveness 4.83 4.67 4.33 3.50
Springiness 485 475 475  5.00
Overall acceptability” 4.14 400 435 4,00

Different superscripts within the same row indicate
significantly different(p<0.05).

Each panel marked a response on a 7-point rating.
b very irregular(l) ~ very regular(7) ;

? very light(1) ~ very dark(7) ;

R very weak(1l) ~ very strong(7) ;

Y dislike very much(l) ~ like very much(7)
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