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Effects of different whipping times and emulsifiers

on surface bubbles formation of sponge cake
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Abstract: This study was conducted to evaluate the effects of sucrose
ester and monoglyceride emulsifier on the characteristics of sponge
cake batter during foaming and defoaming time. Along with that, im-
pact of various foaming and defoaming time combinations on the
batter’s specific volume, viscosity, micro structure attributes and
baking quality were analyzed. The results unraveled that sucrose
ester emulsifier alleviated the surface blisters in sponge cake and it al-
so showed good impact on baking characteristics. This study also re-
vealed that the sponge cake surface bubbles were also alleviated by

choosing an appropriate whipping time combination (foaming time
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3.50 min, defoaming time 6.33 min).

Keywords: emulsifier; MFC; blister; bubble; sponge cake
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Table 1 Sponge cake formulation g
26 51 LEW AW AN ER K ALK WATRY  HER R FLALR-SP REAE R B 7L AL R -MEFC
SP 41 200 190 200 60 70 2 10 —
MFC 41 200 190 200 60 70 2 — 20
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Table 2 Sponge cake foaming and defoaming time
combinations
FLAL ) 2T A A A E] /min 4 LAY ]/ min
M1 2.00 0.23
M2 2.50 1.29
M3 3.00 6.33
M4 3.50 6.00
MFC
M5 4.00 4.67
M6 4.50 1.18
M7 5.00 1.02
M8 5.50 0.83
S1 2.00 0.00
S2 2.50 1.33
S3 3.00 6.00
S4 3.50 10.00
SP
S5 4.00 10.00
S6 4.50 10.00
S7 5.00 9.33
S8 5.50 7.00
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Figure 1 Microscope observation device
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Figure 2 Effect of defoaming time and different emulsifiers

on density of sponge cake batter
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Figure 3 Effect of defoaming time and different emulsifiers

on viscosity of sponge cake batter
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Figure 4 Effect of foaming time and different emulsifiers on

bubble amount of sponge cake batter
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Figure 5 Effect of foaming time and different emulsifiers on
amount of different size bubbles
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Figure 6 Effect of foaming time and different emulsifiers on

area fraction (AF) of different size bubbles
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Figure 7 Effect of defoaming time and different emulsifiers

on bubble amount of sponge cake batter
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Figure 8 Effect of foaming time and different emulsifiers on

distribution of bubble size
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Figure 9 Effect of different whipping processing on

sponge cake surface blisters
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Table 3 Effect of different whipping processing on amount
of bubbles and abnormal bubbles mm’
e iRy AL S AR
M1 30184120" 18.6540.52¢
M2 3 1554+181° 13.65+0.42¢
M3 2 6894200° 7.56+0.95%
M4 2 59341642 8.64+0.72%
M5 3 0864119 9.35740.30"
M6 3 635+E152¢ 10.63+0.85¢
M7 3 7724120 12.60+0.73¢
MS8 3 92341434 18.5941.25¢
S1 3 059+120¢ 28.5241.31¢
S2 2 6204110° 15.62+0.93¢
S3 1385+108 13.2140.95%¢
S4 1262+130° 12.36£0.84%
S5 1221+£20" 11.5440.52*
S6 1 166+120° 13.59+0.75%¢
S7 1235+65" 14.2140.96%
S8 1303£702 17.6040.83¢

T TRSA R T B R R A7 7 i 1 22 v (P<C0.05)

BHBD, FRERELERERHRERBE, H R
AR RE AR H TR FLA S A SRR KT B R
HALTE VR R RN FLAR R R o T B0 A R R
AT () B TR0 280 38 A K 7 5 0 1 R 58 4 T b AR R L T
IR BE B FF e WAk 5 2 A AR A e WYL R
T T S LU A, P 0 S S B T LA R
HEE R ¢ = T TR R(UPANE AU

2.5 WHAEXERERBLESENZIE

2.5.1  WWAESFFHT 7 A R R T T A AR
Rtz —. 3 4 T RIR T R [R5 4 i IR] 4 A % 1 4 R RE L
R, S5HEW, 54 MFC {11548 B kL tL 2 8 R B 1L
B SP IR, M3, M4 i B R b 25 38 K (P<C0.05), 43 il
3.10,3.02 mL/g, AL A B L F R A B EF 2R HH AR
R BN TR Le T /MBS P I 16 ZM R) Ll 0% 2 590 < L
Fa g M AT E LR, 7E SP P, S3 A ERIL A
K0 2.87 mL/g, 85 R 5 &4 MFC (i 48 AL (A
BB SP I 4 R L A B0/ TG SR TR AP DR AR
B MAER R Rl L b, Bl & TEDWIR B A TR FL Ak iR R
B 43 KA AR X AR & AR 2L DT B AR T 4 7R
FEHL Y .

T 208 KK A R R A M DR R IR R LR R R — L B
TG e E 5 [ A R RS 4 K R IR . R 4 SRR
B, 7 MFC 4P, B T M1 2H A8 B 4k, HoAth 4 500 A 3 3% A
WX R LR & A MFEC [ 45 JRE v S 8] 406 b B )
A X i A AR WA B . AH L 2 AR
MEFC 4 LT 3 #4I1K . Rodriguez-Garcia 457 A Ay 8 K% 1H B
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n s R BE L A . DAV A SEORE BT S M AN A SR A L BT 4L
)35 JC 53 P 22 S o U TS [ 5 I ] 45 0 [l A2 1 A
FEYER

R R VL 09 £ B oK L BRI ) 20 5 M3 Gl I Y T 1
P (61 4% 2 14 1 400 KK B0 A 9 R P L KL O R VA A R
FR AU 2H ) o 0 I I i T O T DA
T 45 SRS T 5T B0 A 20 AR PUAY L3R BB R L [ I RIE
SEAEMRARINA R B B BT o B e R ) I8 3 1 o BT AR
JH T[] Al LA 590 A ] 450 4 s [8] =22 B O 2

F 1 OREBHEAHE RS R R
Table 4  Effect of whipping processing on specific volume

and texture of sponge cake

RBP4 WA/ (mL g D) B /g Il &2 1k
M1 2.5740.018¢% 13654152 0.840.02%
M2 2.874+0.191% 12014120 0.82£0.04%
M3 3.1020.017¢ 988+81¢ 0.88£0.02%
M4 3.0210.161¢ 1003490 0.88£0.02%
M5 2.89£0.168 953495¢ 0.90£0.04%
M6 2.88+£0.139% 953468 0.90£0.04%
M7 2.92+0.048 1 0154126¢ 0.88+£0.02%
M8 2.6540.133¢ 11254117 0.86£0.02%
S1 2.5340.090¢ 15374614 0.84+0.02%
S2 2.62£0.050%¢ 1 354+104< 0.84+0.04%
S3 2.8740.090¢ 1 059482 0.88+0.02%
S4 2.84+0.170" 1 080+35® 0.89+0.02%
S5 2.72£0.100%b¢ 1 140992 0.90+0.04*
S6 2.560.070% 1 2144292 0.90+0.04*
S7 2.6740.040%¢ 1 284+47b 0.86£0.02¢
S8 2.58+0.100% 1 328+29" 0.86£0.02%

T RIBA [F] 5= B R A7 76 8 35 1 25 57 (P<<0.05) .

2.5.2 EVEOT S A SRR T AR R IECE PR 0 B 2
BEHAEHM LZMT etz —. £ 5 K. M3 5 S3
4 3 10 R S i 5 44 4,00 430 ST I AR A A1 LI g
A RE 7 R B G L R4 5 T A KR I 4 B 1 R
TR NHRAR ERE R B ORI 0 MR B L AR 5 AR AT
A SR . M3 M4, S3. 54 B B R e . WEE T
WY ITEE REE S35 M3 7E4 H AL 5 T A & & 13T
3 T W 4 ) S AU O T Lt 4 Y R T R R
3 &k

MFLAGT T3 T SR A 5 AH Ee T 5 H R 2L AR R B
T 2 7L A 590 AT LA i 2 TG B0 S o KR 3 I R R
o oA TEDH 0 RS S g A0 AT O A K 2 T Y
7 T ELAR AR B3 455 5 4 1O SR LU A A A A 1

MR IR 1) f o A 38 F) B8 1 I 18] 46 M3 GRS 9 1) (1]
3.50 min, LA A] 6.33 min) AT LASE ) DRI R AR 80O
A SRS R I O SRR R 5 A 10 5T FERL R e

®5 BEFESR

Table 5 Evaluation of sensory
Bl A 1 AR LI
M1 3.0040.47 3.50+£0.73>
M2 3.0040.66° 3.00£0.66"
M3 4.00+£0.47" 4.50+0.47¢
M4 3.60+0.51 4.40+0.47¢
M5 3.104+0.732 3.20£0.66%
M6 3.60£0.67 1.8040.73*
M7 3.20£0.63 2.00+0.63*
M8 3.30£0.67 2.204+0.422
S1 2.5040.47 2.6040.732
S2 3.00+0.67% 3.80+0.66%
S3 4.0040.47¢ 4,50+0.47¢
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