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Effect of Isolated Soy Protein on Sponge Cake Quality

Lee, Kyong Ae

Department of food science and nutrition, Soonchunhyang university

Abstract

The effects of partial replacement of flour with isolated soy protein (ISP) on sponge cake quality were in-
vestigated. The replacement did not cause any significant changes in physical characteristics of sponge cakes
including specific gravity, specific volume and expansion ratio. As the level of ISP replacement increased, the
sponge cakes were darker in color, harder, chewier and drier than control groups. The textural characteristics
(hardness, cohesiveness, springiness, gumminess and chewiness) of the sponge cakes also increased as the lev-
el of flour replacement increased. Up to 15% of the flour could be replaced by ISP without diminishing the

sponge cake quality.
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Table 1. Types of a sponge cake

Types of a sponge cake ISP replacement

ISPO flour 100%

ISP5 flour 95%+ISP* 5%
ISP10 flour 90%+ISP 10%
ISP15 flour 85%+ISP 15%
ISP20 flour 80%+ISP 20%

*: Isolated soy protein.
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Table 2. Color values of sponge cakes baked with ISP
replacement for flour

Types of sponge cake L a b AE
ISPO 33.05°  11.36° 13.84° 66.75°
ISP5 32.63*  11.19° 1295 66977
Crust  ISP10  31.59™ 1117 1259*° 67.92
ISP15 3023 1096 11.46" 69.05°
ISP20  29.90° 10.61" 11.41° 69.30°
ISPO 73.70° 1.21°  23.89° 3248
ISPS 73.47 141" 2431 3294
Crumb  ISP10  73.17° 146" 2459° 3335
ISP15  71.51° 1.56°  24.79"  36.94"
ISP20  71.32° 1.75*° 256100 37.33

Means with different letters within the same column are sig-
nificantly different (p <0.05).

o] cfo] F715tel we} it whelbd ISP o
o] Zrlgo] weEl BE Yol o] HYwel 34
X7} #olH LS o 4 9t Total color differenceZS-
vehll e AEgEE ISPR] ofo] £71jtel| ulet AX=
dl ol ISPE AM3lx] & 2T AYISPo)
ISPAL A Y7ke] A9] zje]s} ISPL] Z7tof whet A
A Azxlcks AL Vbl ~E2] AYe] 1S 3
9] sNeisle} olul-7lEd nESo o) A==
oll, ISP} ARl whe} chf (53] 2holAl)e] ghape)
wobd otvlxglrdubge] Frisle] Twe A&
ol%Al 3= ZloR Azbeich W R Lk
ISP & 15%, 20% AH&-3tol| ule} A Folx o
o], ISP2| ofo] F713tel whe} azta} bgke] At
mebs] ISP} <o) F7iRtell wet Wxe dolxx
AT g FAT7} Folhd S-S o & ek viFe]
AEZLe mHw) zho] ISPS] ofo] Z7|3tel| ule} djx
T AYHe ztel7t At

3.

rH

S5 5u

g
2
e

g
=
&

&
8

|

Expansion ratio
=)
Moisture E<§ontent(%)

o
o
8

0.50 5.0
5
20457 —*—e—¢ Q40 — o o
= [
g €
<] 3
0040 230
B L
a k<
0 0.35 220
(2]
0.30 1.0 4~
0 5 10 15 20 0 5 10 15 20

ISP replacement(%) ISP replacement(%)

o
-
[=}

.0
0 5 10 15 20
ISP replacerment(%)

o

5 10 15 20
ISP replacement(%)

Fig. 1. Physical properties of sponge cakes baked with ISP replacement for flour.
(a) specific gravity, (b) specific volume, (c) expansion ratio, (d) moisture content.
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Table 3. Sensory characteristics of sponge cakes baked with ISP replacement for flour

uniformity crust crumb i . . . .

of air cell color color ightness softness  springiness moistness chewiness acceptance
ISPO 2.63 2.90° 2.00° 2.13° 2.53° 4.00° 3.36° 207 3.20°
ISP5 3.10° 2.60° 2.40° 2.86" 2.43 353" 3.33° 2.71° 3.36%
ISP10 2.93 3.50° 2.96° 2.86" 2.70™ 3.30°" 3.10" 2.50™ 3.10°
ISP15 3.33° 3.86 3.36" 3.20 3.60° 3.03™ 2.60™ 3.21° 2.73%
ISP20 3.10° 3.96° 3.53" 3.80° 3.43° 2.03° 2.43° 3.64° 3.64°

Means with different letters within the same column are significantly different (p <0.05).
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Table 4. Textural characteristics of sponge cakes bak-
ed with ISP replacement for flour

ISP0O ISP5 ISP10 ISP15 ISP20
Hardness 2.376° 2.636° 3.049° 3371 3.729°
Cohesiveness  0.585° 0576 0.564° 0.549° 0.544°
Springiness 0.791° 0.788" 0.777° 0.764" 0.748
Gumminess 1.420° 1.492° 1.687° 1.790° 1.832°
Chewiness 1.091 1.101° 1.122° 1.221° 1.238"

Means with different letters within the same row are sig-
nificantly different (p <0.05).
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