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Comparative research on different emulsifiers in Chinese and Japanese
flour based pound cake batter systems
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Abstract; The effect of the different emulsifiers on rheological and
thermodynamical properties of the Chinese and Japanese flour based
pound cake batter systems was investigated. Results showed that the
specific gravity of cake batter containing 10 % MFC changed the most.

The specific volume of cake increased significantly as the addition of
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MFC increased. The bubble distribution of cake batter containing
MFC was more uniform. and the emulsion system had greater stabil-
ity. The hardness of the cake containing 7.5% was equivalent to that
of the cake containing 5% SP. The cake product with 10% MFC ad-
dition had best sensory scores and best anti-retrogradation effect. In
addition, retrogradation rate of Chinese flour was lower than that of
Japan flour. Compared to the Japan flour, retrogradation rate of cake
with Chinese flour as batter matrix was lower.

Keywords : emulsifier; MFC; batter rheological properties; cake bak-

ing.
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Table 1  Pound cake formulation
SP/MFC /g /g /g /e /g /g /g /g /g /g
0.0 100 80 20 10 80 100 10 0.7 1
5.0% SP 5.0 100 80 20 10 80 100 10 0.7 1
5.0% MFC 5.0 100 80 20 10 80 100 10 0.7 1
7.5% MFC 7.5 100 80 20 10 80 100 10 0.7 1
10.0% MFC 10.0 100 80 20 10 80 100 10 0.7 1
Tox
1.3.2 , . 1 mm, 5 min 0.01 s!
( 4, 100 s71H,
30 8), ,SP/MFC, s 1.3.5 60 C
, 2 , 3 min, 0,10,30 min,
s , 4 2 min, o , X4 ,
. SP 5 min, MFC .
4 min, (150 g) 1.3.6
, , . (D : AACC 44-40(2010)1"
180 “C .40 min, s s o
, 2 h, (2)
. 25 C 7 d o (2)
3, o
1.3.3 , , SV=V/m, (2)
LU Wi :
w,, 1g/cm?, [@D) SV—- ,mL/g;
(o] V— ,mL;
SG=W,—W,)/(W,—W,), @) m—— ., g,
: 3 : (3 "
SG—— ,g/mL; L=0n,—m,)/m, X100%, (3)
Wo—r 285 :
W, — 283 L—— V0
W, — 8o mi » g5
1.3.4 25 °C my 8o
40 mm, 4 : ,
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1.3.7 Brookfield CT3 .
25 mm
s s 3 mm/s,
8 mm, 10 s,
s 2.2 cm,
3
1.3.8 DSC
o 4 °C ,
7d s 16.0 mg s

o

20 ~ 120 C, 10 °C/min,

AHPH,
1.3.9
10 (
) o
s 1 ) ; 1 s
5 ; .1 i) s
; 1 ) o (25 C+
1°C)H s s s
3 o
1.3.10 Microsoft Office Excel 2007,
2
2.1
B 1 SP/
MFC . MFC s
s 10%  MFC s
J 0.82, I
0.81, J II
. (G2 . MFC
Sp .
SEAI ,
1 (SP MFC)
Figure 1 Effect of emulsifiers content on pound

cake batter density
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[14—15] ,
s s [16—17]
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. ] MFC 10% .
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5% o Il o MFC
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Figure 2 Effect of emulsifiers content on cake
batter viscosity
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Figure 3 Effect of emulsifiers content on cake batter with

Chinese flour bubble size distribution

4 J

Figure 4 Effect of emulsifiers content on cake batter with

Japan flour bubble size distribution

SP I
s s , SP
o , 10% MFC
. MFC J
s 30 min 60 min
, [13]
2.4
2.4.1
MFC SP s ]
7d

5

Figure 5 Effect of emulsifiers content on cake

moisture content

,  MFC

2.4.2
6,
7.5% SP
. MFC .
10% MFC . J
2.94 mL/g, I 3.06 mL/g,

6

Figure 6 Effect of emulsifiers content on cake

specific volume

2.5
o ) 9
Il MFC .
MFC . 5% SP
7.5% MFC . J
MFC .
s J

2

Table 2 Effect of emulsifiers content on cake

baking loss ratio

10%

5% MFC
10% MFC
1l
%

5% SP 5% MFC  7.5% MFC

10% MFC

] 9.8440.01 10.16+0.03 8.82+0.02

I 8.69%+0.04 7.88+0.00 8.00+0.03

8.0840.01
8.6240.03
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Figure 7 Image of pound cake
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Table 3 Effect of

Il
5% SP 5% MFC
J , MEFC
5% SP 5%
, J
I 1 cm,

emulsifiers content on pound cake height

cm

5% SP

5% MFC  7.5% MFC 10% MFC

J  6.34+0.04 5.73£0.01 6.5440.03 6.7140.05

I 5.30+0.04 5.31£0.05 5.4440.02 5.62+0.07
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Figure 8 Effect of emulsifiers content on cake hardness

9 7d
Figure 9 Effect of emulsifiers content on cake

hardness change

10
Figure 10 Effect of emulsifiers content on cake

retrogradation enthalpy
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Figure 11 Sensory evaluation results of pound cake
SP o SP.MFC
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