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1. Foaming of whole egg

2. Foaming yolk and white of egg

separated method
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Fig.1 Preparation of sponge cakes
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Table.1 Properties of eggs
A B
yolk index 0.49%+0.01 ™S 0.50=%+ 0.03
thick albumin rate (%) 74.16+1.05 ** 62.71+2.09
white of egg 8.8+0.13 ns 8,9+0.06
pH
egg yolk 5.94+0.18 ns 5.9+40.40

A: Iodine-enriched egg, B: White leghorn egg
**: significantly different at p<0.01, n=6
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Table.2 Specific gravity of egg foam, Specific
gravity of batter and expanded ratio of
sponge cakes

Specific gravity Specificgravity  Expanded
ofeggfoam (%) of batter (%)  ratio (%)
Foaming of whole
egg Al 0.332i0.025} 0.391%+0.012 } 325+ 10}
Bl | 0.275%0.016 0.411:0.008 - 31014
Foaming yolk and
white of egg 0.308%0.007 1 0.475+0.0097 30040
separately } e } } *
B2 | 0.263+0.013 - 0.482+0.008- 31111

A: lodine-enriched egg, B: White leghorn egg

1: Sponge cakes prepared by foaming of whole
egg.

2: Sponge cakes prepared by foaming of yolk and
white of egg separated method.
*: significantly different at p<0.05,
**: significantly different at p<0.01,; n=6
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Table.3 Colors of surface and inside of the sponge cakes
Colors of the surfaces of cakes in the different method of foaming and the two brand eggs

L* a* b* AE* L* a* b* AE*
Al | 45.54%+0.33 | 16.02*0042 | 21.93%*0.56 A2 | 51.49%+089 | 12.29+0.65 | 25.52 *+0.32
} 2.43 3.98
Bl | 46.45 £0.74 13.98£0.72 | 20.98£0.16 B2 | 52.85%1.29 | 13.15+0.32 | 21.88+0.99
Colors of the inside of cakes in the different method of foaming and
the two brand eggs
L* a* b* AE* L* a* b* AE*
Al | 76.03+0.84 —2.26£0.07 | 27.11*L11 A2 | 72.22+1.01 | —1.82+0.06 | 25.58+133
:|3.61 :| 3.47
Bl | 72.63%101 —1.85+0.06 | 25.97*+133 B2 | 75.04*0.59 | —1.64%+0.10 | 23.58 +0.65
(n=6)

A: lodine-enriched egg, B: White leghorn egg

1: Sponge cakes prepared by foaming of whole egg.
2: Sponge cakes prepared by foaming of yolk and white of egg separated method.



154 g WA= R

4. ZRVIT—FDRIBEBEDHE

NS TCHEIC KB AR I —F D SEM 1 (X
30) % Fig2liRUize A 1T, ERIROASLANE
L, SGEhH— L THEE TICIRL AR Y
RSB E Nz, B 1T, KEPE—LER
ERENBNMLPKELZ>TWVE, B1XDAL
DI —T, LB E/ NMLDRD LNz, —
H, B 1 TEMBIMNICKILDOG—RBANALN
oo EDBIC, MR (X150) THZITZ L, Al
TldER L5 A SN, KALEECIE/IMLAEE
5N7DICH L, B 1 TR KILOE—E
HWhERH BNz,

WINECIEIC KB AR I —F D SEM 1 (X
30) 7 Fig3lim Uiz, BN CIETIE, 2RmICA
LAVIBRIE L, —EBicid &AL DOREES B 5Nz,
THICEER (X150) TE, A 2135 FLEEO—E
ICBHNRENDD, B 2 TIIEFLEEDREATIC Wi
MR BNz,

A1 (X30)

th

Eeh M OE F

5. ARVI5—FDT7 9 AFv—HE

ARV I —FDT 7 AF v —ikBiic X 2 HERS
Rz Figdlin Uiz, BAICKZMEE, ik
DA 1DPRBEL, NTB1THY, FNITET
XA 21CHRB 28 EZ R LTz, BANIC XK B
XTI, INTTHETIEA LY, NI THETIEA 2D
HEEzER U,

6. ARVIr—FOERHE

AR I —FOBEREFNOFER % FigsB XU
Table.41Z/R UTzo 37 T T I — Risi{b BRI H
DA 1 WEREOFEG, NHOM, JEB - Bk, O3h
D« ZH, RTORITHREEWVIHEiZE, B
ERHMETIEA L, A2, B1, BZQE CBWVWEEE
&Nz, FUCEINRMER LG, T Tkors
TN EEARGAE S mﬁﬁ@aahtoﬁmﬁmam%m
WHHBIBIR 2R LTz DR ORI OB X (1=0.759)
THH, RNTHEBE - BROEHE (r=0.739) TH-
720

Bl (x30)

Fig.2 Scanning electron micrographs of the porous structure of sponge
cakes prepared by foaming of whole egg.
A: lodine-enriched egg, B: White leghorn egg
1: Sponge cakes prepared by foaming of whole egg.



FRIN DML AP B AT AR Y 2 —F ORFAL & FRRFHE 155

A2 (X30) B2 (Xx30)

B2 (X150)

¥ AR
g ns,

Fig.3 Scanning electron micrographs of the porous structure of sponge
cakes prepared by foaming of yolk and white of egg separated method.
A: lodine-enriched egg, B: White leghorn egg
2: Sponge cakes prepared by foaming of yolk and white of egg
separated method.
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Fig.4 Textural properties of sponge cakes
A: Iodine-enriched egg, B: White leghorn egg

1: Sponge cakes prepared by foaming of whole egg.

2: Sponge cakes prepared by foaming of yolk and white of egg separated method.
Measuring condition : penetrating test plunger 10mm ¢ ; shearing test plunger V
shaped; deformation rate 80%; test speed 1.0mm/sec.

Values are mean =+ SD. Error bars represent standard deviations (n=6), *: significantly
different at p<0.05, **: significantly different at p<0.01.
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Fig.5 The Sensory evaluation test of sponge cakes

A: Iodine-enriched egg, B: White leghorn egg

1: Sponge cakes prepared by foaming of whole egg.

2: Sponge cakes prepared by foaming of yolk and white of egg separated method.
Sensory evaluation tests were examined by 14 testers with a five-grade scale in
sponge cakes with two eggs by the different foaming method.

Values not sharing a common superscript letter (a, b, ¢, d) are significantly different
(p<0.05) as assessed by Games-Howell" s multiple range test.
*: significantly different at p<0.05, **: significantly different at p<0.01.

Table4. Correlation was determined by Spearman's correlation coefficients of the Sensory evaluation test

baked color of the density/

surface color of the inside flavor smoothness softness elasticity crumbliness  overall acceptance

baked color of the surface 0.737" 0437 0.079 0.257 0.091 0.229 0272"
color of the inside 0.737" 0.566" 0.237 0.413" 0.173 0.385" 0.415”
flavor 0437 0.566" 0.600" 0.407" 0.329" 0.511" 0.739”
density/ smoothess 0.079" 0.237 0.600" 0.612" 0.456" 0.426" 0.630"
softness 0.257 0.413" 0407 0.612 0.460" 0.725" 0.488"
elasticity 0.091 0.173 0.329" 0.456 0.460"" 0.539" 0.539"
crumbliness 0.229 0.385" 05117 0.426" 0.725" 0.539" 0.759"
Overall acceptance 0.272" 0.419" 0.739" 0.630" 0.488" 0.539" 0.759"

*: significantly different at p<0.05, **: significantly different at p<0.01, n=6.
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Abstract

Sponge cakes were prepared by the methods of
the whole egg foaming and the separated forming
of york and white, using two kinds of eggs, the
iodine-enriched eggs and the white leghorn eggs.
The expanded ratios of these cakes and their
textures were measured, the porous structure was
observed under a scanning electron microscopy
and their sensory evaluation was done, and the
cooking qualities of these cakes were investigated.

From the results of the specific gravity of whole
egg foaming, the specific gravity of batter and the
expanded ratios, the cake using the iodine-enriched
eggs by the method of foaming of whole eggs was
the most stable in foaming and the expanded ratio
was the highest. In SEM observation of porous
structure continuous spherical pores were shown in
the cake using iodine-enriched eggs by the method
of the whole egg foaming, which is considered due
to the formation of elastic forming membrane. The
feature in the textual properties was soft.

Furthermore in the sensory evaluation the
cake using iodine-enriched eggs by the method
of whole egg foaming gained high scores in each
items, which reflects good qualities altogether with
the results of the expansion of cake, the porous
structure and softness in the textural properties.
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