The Japan Soci ety of Cookery Science

2

X

2EFNBMAE T —FOBIR L
BRI B 2 BEgE

Studies on Expansion and Cave-in of Tapioca Starch Sponge Cake
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Sponge cake batters were prepared with equal amounts of whole eggs, sugar and wheat flour, or

wheat starch, tapioca starch. Cakes made from tapioca starch had a prominent shape, which showed

caved—in in the center. In the oven, they showed remarkable expansion at the biginning but conside-

rable shrinkage at the later stage of baking and further shrinkage took: place out of the oven. The uneven

distribution of tapioca starch particles in the batter which was brought about by the greater sedimentation

velocity of tapioca starch particles was presumed to cause these remarkably expansion and shrinking.

Data of the amylogragh measurement of tapioca starch batter showed easy gelatinization at lower

temperature, and higher viscosity at the maximum point and larger breakdown during further mixing.

It seemed that the shrinkage after the expansion of tapioca starch batter may be caused by the

properties of membrane of air cell in the batter which was adhesive and hard to set in.
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Fig. 1 Section of the sponge cakes made from wheat
flour or various starches.

A: wheat flour cake
B: tapioca starch cake
C: wheat starch cake
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Table 1. The comparison of the sponge cake batters before and after baking

Form density  Batter density Batter volume Cake volume Expansion’ rate

(g/ml) (g/mbD Vo (ml) V (ml) V/Va
Wheat four 0.30+0.01 0.60 500 1145 2.3
Wheat starch 0.30:£0.01 0.45 667 Sz 2.2
Tapioca starch  0.30£0.01 0.54 556 1009 1.9

R

The central part - The side part

Fig. 2 The microscopic observation of sponge cakes from tapioca starch and
whaeat starch cake

tapioca starch cake (B): a. central part
o b. side part

wheat starch cake (D): c. central part
d. side part
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Fig. 3 Deformation and recovery curves of the
sponge cake crumbs.

Cake samples: 30%X30X20 Cheight) mm
Plunger diameter: 55 mm

Compression speed: 5mm/s

A: wheat flour cake

B: tapioca starch cake

C: wheat starch cake
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Fig. 4 Deformation and recovery curves of cake c¢rumb
made from tapioca starch and wheat starch
(Conditions of estimation were the same as
Fig. 3) : L '
B-a: center part of tapioca starch cake
B-b: side part of tapioca starch cake
C-a: center part of wheat starch cake
C-b: side part of wheat starch cake (the same'
line) . :
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Fig. 5 The deformation and shearing force of sponge
cake made from various starch

A: wheat flour cake
B: tapioca starch cake
C: wheat starch cake (the same line)
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Fig. 6 The expansion of sponge cake batter in the
oven made from tapioca starch and wheat
starch

B---tapioca starch cake batter

@ -wheat starch cake batter
Expansion ratio
=(height of batter at time—initial height of batter)/
initial height of batter
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3. =7 ATOy ¥—OFEIR

ey k=Bt — 7 VTR RO %8
o & =t OES (mm) ORERPELE 22T £ —
2 —%FWCHEL, BRIy 2 —ORSCHTS
BERE R (Fig. 6)o -y & —ORMREI TR
K (98°C) 1wis B @ & IBIERAR, Tinh bERRATEO
W0, FhEhDy 2 —BERORRORS
e LT, CORETE AN BH r —% %y X -3,

" /

st °
@ m-H
1000} ?
R B
_ (b)

500§

INEBE r — % D3y X —% EE o eBRELR LT
Do XA HBHy X —IRABRCELCREDS
QIUEAIRE Y, H— 7 VIRTT TR D OIHEL
ZoTwd, UL, #—7vRTOIE:, WP
B A T e —F EENTIEF SE e R e » 1ol
e, & —FEEHOPRPICEBLRAKILET TR,
B A — 7 v BELD B LT 120 2T 5 Rk
KRR OB X O 0% HE LI, —F, INEBR
r—F k¥ RUCRABRCELEZ, -7
vHOBRFEY, F—¥2EXbFRoBsPTd
FaR ENHE LUichr T

4. REAERIRAER ;

F =T VT —%5 y & =BT R BRI
BTsEToeTAERE LT, MEAEBIRARYT
7rote (Fig. 7. (a), (b)), Ce), (d)do

2 Ay & —OREAER X BRI, R
n# (25°C - Fig. 7.(a)) OBAEEX, PMEBM v 2 —
DFREABEETRESBRLL, LrL, TORE
BT ANE S » & — ORI B UTHIRMES KT,
LR SR LI, NERy # —DORWOKRE
A CIEIRE 600% fHE CHIR LR D E LIz, 60
°C It » % — OWMEAERRRZ, Fig. 7.(b) &R
FEo, REAABEAy X —13630%, NEERS

—@— wheat starch cake batter
—Q— wheat flour cake batter
—B— tapioca starch cake batter

100

Pressure (mm Hg)

&p@ N S suman
400 200

Pressure (mm Hg)

Y
1\
B

N L ) B (d)

/\
- - AN ]
» < [ %gzu.u
?’? 400 200 400

Pressure (mm Hg) Pressure (mm Hg)

Fig. T The expansion behavior of air cells in wheat starch, wheat flour and tapioca starch
batter at decreased pressure before heat treatment (a) and after heating to 60°C (b),

70°C (c), 80°C (d)
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Fig. 8 The sedimentation rate of the starch particles
in the sponge cake batters
a) The differential density between upper level and
lower level of the cake batter
—®— wheat starch cake batter
B — tapioca starch cake batter
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Table 2. Data of Amylogram
1 maximum viscosity ‘ . T Break down
(&(9)) ®BU) o @®BU) -
Wheat starch 76.5¢0 93.5 —
Tapioca starch ~ 61.5 72.5® 465

8% Tapioca starch or wheat starch suspension
(1) Temperature at which gelatinization begins
(2) Temperature at maximum viscosity
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