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Effect of different emulsifiers and bubble-retaining type liquid

shortening on batter and baking characteristics of sponge cake
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Abstract: The effects of monoglyceride emulsifier and sucrose

H =

ester emulsifier combined with bubble-retaining type liquid short-
ening on batter and baking characteristics of sponge cake were
studied. The results showed that compared with the cake contai-

ning only the monoglyceride type emulsifier, the density of the
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batter containing the sucrose ester type emulsifier combined with

the bubble-retaining type liquid shortening decreased, the
viscosity and surface tension of cake batter increased, and
stability of cake batter was improved. The cake specific volume
was 4.01 mL/g, compared with the cake containing only the
monoglyceride type emulsifier, the specific volume of the sponge
cake containing the sucrose ester type emulsifier and bubble-retai-
ning type liquid shortening increased by 68.5% , while the surface
blister of cake decreased. In the cake storage period study, after
28 days, the hardness of the cake containing sucrose ester type e-
mulsifier and bubble-retaining type liquid shortening reduced by
37.8% compared with the control.

Keywords: emulsifier; bubble-retaining type liquid shortening;

sponge cake; propylene glycol esters; baking characteristics
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SO 0 70 0 10
S20 15 55 0 10
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Mo 0 70 20 0
M20 15 55 20 0
M40 30 40 20 0
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Figure 1  Effect of emulsifier on the density of

sponge cake
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Figure 2 Effect of different emulsifiers on the

viscosity of sponge cake batter
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Table 2 Effect of different emulsifiers on batter properties

HE PE R B K/ (Pa» ™) TR FRAEHE 2 n R* 25 s/ (Pas)
S0 54.91+0.12% 0.49440.018 0.999 11.250.47¢
S20 64.184+4.53" 0.458+0.008¢ 0.998 12.942£0.01"
S40 70.0841.33¢ 0.486=40.023 0.999 13.784:0.02¢
Mo 51.24+1.98¢ 0.52240.035% 0.996 11.034-0.23¢
M20 58.81+2.69 0.53240.016" 0.996 11.970.06
M40 63.4145.81" 0.52740.017 0.998 13.1640.97"

T S T REAS R Rn 2 5 i 3 (P<<0.05)
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Figure 3

Microstructure images of sponge cake batter

with different emulsifiers
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Table 3 Effect of different emulsifiers on the bubbles

of sponge cake batter

CD fE/ AF {8/ S EAE/

[k ‘

(cells « em™2) % pm
SO 136.0£11.3% 37.0£3.3° 16.59
S20 134.5£17.7¢ 39.944.6° 12.88
S40 196.041.4bc 44.5+0.3%® 9.54
Mo 168.547.8% 38.5+0.7¢ 10.47
M20 217.5+9.2b 40.5+2.5% 9.33
M40 235.5+27.6¢ 49.4+0.1" 4.07

T [FF RN A R 25 7 B 3 (P<<0.05),

T LA TR0 4 U 400 SR TR OV P AR N 16,59 pm, F
Y HAR B T R AR 9 2 I 2 S R 1 A
BEETIE/NE] 9.54 pom, BEAR T 20 06 5 7 4R L R 3 285 A IR
T ek AR TR B 00T - T T Y 3L A R 4 R 2 AR D
T 5 TG 2 LA R 2 Y 5 IR TR R L AR A N

TR i D 700 0 3 A S W TR A B T e R /D SO S5 4L
T A0 1 B A R &5
2.2.2 RS WM G 2 K 25 e SRS DM FL AL 1A

AR MRS WA RS, RO RT, h T
G5 AR B9 A 8 P R 3 T B g 22 e, AT R 8 TG M O 9
WO T i A R TR Y R AR E e 4 T FL AL R
B LA 700t e AR AT TR AR AR 2 Ty 3 Tk g e 6
Bh TR Wl 7 A T R T DX BT T A A R T I 2
R E FLA R 19 T T 5K ) O 37.071 mN/m, #s
Jin AT i 2 T B g S 2 AR 5 A B T R 1 T
AT R AR R THT K 7 B v A A o L TRIDHY 3% T IK g i A
Dy B AP B R ST AE B R R T 2 A B
REH Y R T 5K J1 > Murray 255 BF 5848 L 76 A8 [/ K /b
T F) 0 3 L S T e B R Y R T L T A A A TR R/

F4 ALFEEEHEMERERANZ W
Table 4 Surface tension of sponge cake batter containing

different emulsifiers and bubble-retaining type

liquid shortening mN/m
ik KK 7 AR K T
37.0714+0.011¢ -
SO 33.1004+0.012° 3.348
S20 40.48340.004¢ 7.383
S40 47.388+0.009% 14.288
Mo 36.448+0.012 3.971
M20 40.15940.0074 7.059
M40 44,680+0.015" 11.580
T CG. RMFLALT 5 [F 51 5= BE A ) F 7R 22 57 i 3% (P<<0.05)



32

E M FUNDAMENTAL RESEARCH

KRR TS 8O O R B R . SiGE 3
TR PN BT T e R TR R T K T B e ) A
SE M
2.2.3 N BRERAT ARBE R O R A RTPLERR TS PRI B
AR B H S A —E RN TR IR A R R SR
TR T 0 R A 1 28 3L A R0 I T A M0 TRV IR 2 LR
AR TR AR 3 R T R S I AR R I PR Y TR T S R
Pl [0 7 AE — 5 PO DM IO, . A5 R 2 1 bl 2 i 3L
AT AT R 8 3 Y IR A A

TR TR 2 BT TR o g T 3R T R 2
L HG R O 0 R A TR O A b TS K BT R
G /K 4 2L A R0 AT LR s T 4 TR B R AR
MLBT AT 38 3 2R S 1] HE ) 7 B A e . AN IAL 4 PR . TN
T B B B T B ANZ L UL o B AAETE R KL
TR B Y SR TATBE L BEASUE ARG 7 R R WL S R TE
FH 5 & TR B A o6 P B 2 W L o B Dy T B 2% T 5K g 4
R AT AR FF AR A . ol T R TR il A S BT Y
sivARE DR ) — i 5 17 98 T o /0N 9 — S 0 1) <A 7E S TR AR
FAUL Tt A A K B TR E R S AT R AR O
V1 2 Ml B o 3 R A S 4 A LA T I A A R
WY PR L SR S5 . LA 6% B A5 R AR TR
JBE B HE VR R R T R R E M. £ kLT R Y
S TR IR B T P 0S8 AT B Kl R A ) LA R AR R
B AR A A5

B4 AR EAmBREERTYE G HEI] R
Figure 4 Wedge oriented range model of propylene

glycol ester at gas-liquid interface
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Table 5 Effect of different emulsifiers on cake specific volume and hardness during storage (4 °C)
) L7/ W/ g
I8 2
(ecm?® « g~ 1) 0d 7d 14 d 21d 28 d

SO 2.38+0.092 575+22¢ 7724154 1 362+82¢ 123841314 13104190
S20 2.33+£0.09° 547+ 14" 630+22¢ 1078+93° 10024+45¢ 1 095+110%
S40 2.5940.02b 484429 580+ 42b¢ 769£5 805480 8624 45°
Mo 3.80+0.08¢ 566+9¢ 538+ 142 8624267 956+ 17" 970420
M20 3.834+0.07¢ 536+ 23b¢ 588+ 7be 8704112 921+ 44¢be 88541067
M40 4,01£0.074 429433 515+82 7614232 7584452 8154372

T B EER [ R 22 5 3 (P<<0.05)
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Effect of monoglyceride emulsifier, sucrose es-

Figure 5
ter type emulsifier and bubble-retaining type

liquid shortening on blisters of sponge cakes
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