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Abstract

In the fabrication of sponge cakes, wheat flour was substituted by Dioscorea Japonica flour at 3%, 6%, and
9% (C1, C2, and C3, respectively), and the sensory, physicochemical, texture properties, viable cell counts and
chromaticity of the samples were investigated and compared with the control cake (CO). The addition of
Dioscorea Japonica flour increased the density of the sponge cake, but decreased the size and moisture content
of the cakes (CO>C1>C2>C3). The pH value increased with increasing Dioscorea Japonica flour in the sponge
cakes, and the microbial growth was remarkably suppressed by Dioscorea Japonica flour compared with the
There was an increase in the chromaticity of the sponge cakes with increased Dioscorea Japonica
flour in the cakes. Also, the hardness, gumminess, and chewiness were enhanced approximately two times
higher than those of control by increasing Dioscorea Japonica flour. In the sensory evaluation, the addition of
Dioscorea Japonica flour into sponge cakes showed a significant increment in the internal color, sizefuniformity
of the voids, and the sweetness, while the adhesiveness and moistness were the highest in the control. The
overall preference was in the order CO>C2>C3>Cl, and therefore, the substitution of 6% of wheat flour by

control.

Dioscorea Japonica was recommended in the fabrication of sponge cakes.
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Table 1. Formulars for sponge cakes added with the

Dioscorea japonica flour, (% of Flour basis)

Samples
Ingredients Co Cl1 C2 C3
cake flour 100 97 94 91
D-J flour” 0 3 6 9
whole egg 150 150 150 150
granule sugar 120 120 120 120
salt 1 1 1 1
soybean oil 20 20 20 20

D-J flour” : Dioscorea japonica flour

CO : control

Cl : 3% Dioscorea japonica flour sponge cake
C2 : 6% Dioscorea japonica flour sponge cake
C3 : 9% Dioscorea japonica flour sponge cake
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(5) Texture &3

s Frh AEX AL AR texturer texture
analyser (TA-XT2i, Stable Micro Systems Ltd.,
England)& ©]-83}a] texture profile analysis (TPAY”
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(Hardness), 2 4J(Springness), 33 A (Cohesiveness),
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Table 2. Measurement condition of texture profile

analysis
Probe 50min
Option TPA
Pre Test Speed 5.0 mm/s
Test Speed 1.7 mmy/s
Post Test Speed 10.0 mmy/s
Strain 400 %
Trigger Force Auto -50 g
Time 5.00 sec
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Table 3. Proximate composition of and dietary fiber content experimental Discorea Japonica flour

33

3

A

C 2%

(%)

composition Moisture Crude Crude Crude Total
flour protein fat ash dietary fiber
Discorea japonica flour 115 9.8 0.2 55 5.8
So42e q = gotal BAlsra T
FAFES @ <0052 Fste] 2AA Table 4. Baking properties of sponge cakes containing
Dioscorea japonica Flour
24 =}
Hi. Za 2 D ~samples c o) c3
properties
specific
QIHIME I AlQ[MSA . 0.45 0.45 0.47 0.50
1. '—:3 ?I L \ gravity (g/g)
£ AR 4 7Y AW REY AR
Aol AHES wlrl9 Gty A1 cake volume 1160 1151 1080 1053
Table 3% 2ot w739 FEFHFE 11.5%0)9 = ~ (mD)
o9 98%, A 02%, ZIEFZL 55%0| bak‘"g(;‘)’ss 12 11 1 9
HOERRS $ AO4GE FEL S8 BRE geimese L L L L
I gtk contents (%) ’ ’ ' e
CO : control
" Cl : 3% Dioscorea japonica flour sponge cake
= 1]
2. 39| g9 H|§__‘§ = O _f_\:—EXP{loJOI C2 : 6% Dioscorea japonica flour sponge cake
=7| &4 21 =33 & gt C3 : 9% Dioscorea japonica flour sponge cake
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2 gztdh vERD vmstd SAFY 27s AT pHEol olRh Fg 13 o] ohgzt 2
T3 CO0>C1>C2>C34 0.2 ulrb e Frlgo] &7} ZAA L 104 =< nutrient agarel] A} w3 A}
B2 234 adel 240185 Arteld wE A Ade] F ML 9.0x10QT s
Wdoly wE ke Awe) gas wsxd AR Bl FAEFE oML 63x10°22 % Fol
2 Jehy o AEHAUT AZ 1dRAL ALH 22 Fo] 7}
B71&A L updstZo] Zrbdte] wEl Zo] S s oy dE&T CoR.8x10%e Hs| Cl(1.2x10°,
ol= mly}Er} WrlREOLE SE E8™Ho] =y C2(7.5x10%, C3(1L.3x10%& n} @Ar}dFo] Z7la4
W goletn Az
= - Table 5. pH of sponge cakes containing Dioscorea
Qo] =% HFTE L ~B3}ako E=X
A 25 JRE dehle FRUB o e o
07t RS A7t E FEFEFE) E9EUYE A9 samples Cco Cl 2 C3
AT B A go] B AYNME nprpR Hr) pH 6.79 6.75 671 6.62
Fol 54F a2l v FEdF] TlEAT. €0 conirol
AT AW AE) S8 FFo] BLrZ zHo] B C1 : 3% Dioscorea japonica flour sponge cake
o_ e 1_ © == —"_ 3 C2 : 6% Dioscorea japonica flour sponge cake
EHa 3 =gtA] AdAdcke Bx ol C3 : 9% Dioscorea japonica flour sponge cake
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Fig. 1. Changes of viable cell counts for storage period of
sponge cakes containing Dioscorea japonica flour
CO : control
C1 : 3% Dioscorea japonica flour sponge cake
C2 : 6% Dioscorea japonica flour sponge cake
C3 : 9% Dioscorea japonica flour sponge cake
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Table 6. Texture characteristics of sponge cake added

0 3 7 10
Storage Time (Days)

" —e-C0 -#-Cl -4—-C2 -o-C3

Fig. 2. Changes of AE for storage period of sponge
cakes containing Dioscorea japonica flour
C0 : control
C1 : 3% Dioscorea japonica flour sponge cake
C2 : 6% Dioscorea japonica flour sponge cake
C3 : 9% Dioscorea japonica flour sponge cake
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vp7bRe] g gEstd ARG 2EAAY
Texture54 -2 Table 63 Ztvl. 7314 (Hardness)<
cogrol 7ha 9 mirbRe HrbEol ol
wElA  C3e 28l9 FUige Uk ew, a9y
(Springness) ¥ 27 A (Cohesiveness)2 &7}kl b}
ol BA Yggkeu} wokxl ghEs Holw, Hy
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with Dioscorea japonica flour by Texture analyser

Characteristics

Hardness Springness Cohesiveness Gumminess Chewiness
Samples

Cco 744.869 0.943 0.580 431.880 407.469
Cl 1254.819 0.939 0.574 720.417 675212
C2 1128.476 0.938 0.578 652.236 611.662
C3 1470.332 0.942 0.574 843.713 794.936

CO : control

Cl : 3% Dioscorea japonica flour sponge cake

C2 : 6% Dioscorea japonica flour sponge cake

C3 : 9% Dioscorea japonica flour sponge cake
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Fig. 3. Sensory scores for sensory attributes of sponge cakes containing Dioscorea japonica flour

CO : control

Cl1 : 3% Dioscorea japonica flour sponge cake

C2 : 6% Dioscorea japonica flour sponge cake

C3 : 9% Dioscorea japonica flour sponge cake
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