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Effect of Different Sucrose Esters and Amylases on Improving the Quality of Sponge Cake
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Abstract: The effect of two different enzymes (maltogenic amylase and a-amylase) and two sucrose esters with different
hydrophilic lipophilic balance (HLB) values (S-1670 and S-570) on batter interface properties and baking and storage
characteristics of sponge cake. The results showed that the foaming ability and water-holding capacity of cake batter
containing sucrose ester with an HLB value of 16 (S-1670) increased because of its decreased density and surface tension
compared to the blank control. The low-filed nuclear magnetic resonance (LF-NMR) and differential scanning calorimetric
(DSC) data showed that the system containing simultaneously both enzymes and sucrose ester S-1670 had shorter relaxation
time 73, (4.501 ms) and lower staling rate (0.035 dh compared to 8.521 ms and 0.041 d ! for that containing maltogenic
amylase alone, thereby improving the quality of sponge cake after 35 d of storage at 4 “C. Sucrose ester S-1670 exerted its
effect during the first 21 days of storage, while the enzymes exerted their effect from day 21 to 35.
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Tablel Combinations of sucrose esters and enzymes
4151 P LA ol
wINE/U WwINE/U WNINEg WINE/g

FF — — - =
MA 2 000 — — —
AA — 4 — —
S-1670 — — — 0.6
S-570 — — 0.6 —
MA+S-570 2 000 — 0.6 —
MA-+S-1670 2 000 — — 0.6
AA+S-570 — 4 0.6 —
AA+S-1670 — 4 — 0.6
CE+S-570 2 000 4 0.6 —
CE+S-1670 2 000 4 — 0.6
CE 2 000 4 — —
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A, KULZRZE T B PR s . TEARIA LR 55
N, R R St TR E) S A (R Bl I R
1.3.8 AR ERE T 1T
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P<0.05, ZRE%.
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Table2 Effects of different SEs and enzymes on characteristics of
sponge cake batter

2193 T2 B2/ (g/mL) ISR TRk 71/ (mN/m)
A 0.51140.009" 19.28+0.12°
MA 0.51340.010" 17.6540.32°
AA 0.5190.008° 19.10+0.26°
S-1670 0.5084+0.007" 17.62+0.35°
S-570 0.508 +0.008" 20.114+0.10°
MA+S-570 0.50440.010" 18.9540.30°
MA+S$-1670 0.495+0.010" 16.87+0.21°
AA+S-570 0.50340.015" 19.31+0.09°
AA+S-1670 0.509£0.001** 17.30+0.12"
CE+S-570 0.51640.002" 17.8540.18°
CE+S-1670 0.50040.005" 15.98+0.30°
CE 0.51140.004" 17.264+0.21%
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Table3 Baking properties of sponge cake
2 53 Lb4%/ (mL/g) TR 2 o T g

A 2.974+0.08" 14.3040.23¢ 1098+35*
MA 2.98+0.07" 13.69+0.21° 925462

AA 3.1740.05™ 13.59+0.32° 860+53°
S-1670 2.954+0.08" 12.84+0.13" 770426
S-570 3.0840.05 13.88+0.23° 760430
MA+S-570 3.0040.06" 14.05+0.33" 690+29"
MA+S-1670 3.014+0.01" 12.86+0.12° 6824+52"
AA+S-570 3.4640.10° 13.59+0.22° 670+12"
AA+S-1670 3.40+0.09° 12.934+0.19° 658 +42°
CE+S-570 3.4940.05 13.58+0.20° 675+35"
CE+S-1670 3.4140.02 12.754+0.22° 632416
CE 3.1440.06™ 13.70+0.32° 730420
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Changes in hardness of different sponge cakes during storage
BElg
0d 7d 14d 21d 28d 35d
FH O 10981250 1608135 1965145 2121440° 24234800 28054841
MA 925+32°  13504+40° 1765+23° 19624307 2162+60° 2460+32"
AA 860+40°  1260+35% 1658+23" 1855421 2059+29™ 2 390+40°
S-1670  770+25"  1280+22% 1682431 2001+15" 2350+35" 2582441
S-570  760+35°  1359+26° 1692+22" 2080+26° 2251+40° 2430+50°
MA-+S-570 69022 1 116+35% 1562425 1862428 2 126+41° 2203452
MA+S-1670 682£26™ 1159+20% 1599+29° 1765+32" 2003+50" 2106+55°
AA+S-570  670+35°  1101+26" 15631167 1865+16% 2095+52% 2202462°
AAFS-1670 6584120 1095+18" 1462+15" 1825422 210636 2222452
CE+S-570  675+35" 1125423% 1577426° 1799430 2001+£34" 2113+45°
CE+S-1670 632+26° 952434 1352+20° 1632+18" 1916+29° 2003+34°
CE 730430 1202£19" 1595+£17° 1892420 2102448 2209+49°

Table 4

Hibil]

232 PECHEA EREK 2 A

WA AR AR TR S R AR AR &R, i
WL 5 VR T DA B S KR, (E R T M N B 4 B
FER IR > T s 5 0 AR, (S BRI AR
T DA I 2 P K A SRR 1 e R R SRR e
RErf, VERIRICEE AR, VR TGS, WOKREDT
B, ahifoKbT i RECE R, B KR

K5  AREEEEMH3S ARSI SRR EFH i S
Table5 LF-NMR relaxation times and relative peak areas for different
sponge cakes stored for 35 days

ikl T, /ms S, T,/ms S, Tyfms S,
e 0244 7324037 9328 232735£197.82" 108333  715.59+6591°
MA 0205 9001046 8521 25552942172 98662  686.61+67.24°
AA 0237 11762059 8211 244009£207.41" 95628  909.15+125.73™
$-1670 0162 2234£112" 6922 2899.80£24048™  80.623  928.86+105.55™
$-570 0265 16394082 9002 22127018808 96221 9229148497
MA+S-570 0225 11263056 8920  236698+£226.19"°  97.651  837.77£77.16™
MA+S-1670 0160  2071£104° 5236 294800425058 81233 796.30473.34™
AAFS-5T0 0259 210611050 6215 2383.991206.64° 100624 9909549127
AAFS-1670 0162 1602£080° 5672 275825123445 78621 10407329585
CE+S-570 0251 2220+111° 7995 322918427448  87.655 1100.62%186.37°
CE+S-1670 0142 3L19E156° 4501 3580.631256.35° 76232 909.17+78.75™
CE 0230 16655083 6112 31974827179 86251 1054.87%89.15"
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T &5 g 5 TS T 40 B AR K BT, R D T, B T A
4.501~9.328 ms 2 [0], TEWGERERET A& AR
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XA 51 N S-16701E Jy =1 7K F A I e 1ok L 45 4 v (1 3 Ak
SYER T RCEE, B FKAE 1, ks T
TR R IR A I A B A - AW
TR, EZR B BEVERY S AZ I R, AT Uk 2% SR A
A, BRAGH B KT R R . Se56 45 R T HLBE 5
EEREEE SO AR, ATDARE SRR AR AR . T, AR
FHHERESMAKD T, WRERPRSERM A HEE R &
IR 7K, — R LA B 10 7 A7

2 LEREGE R B 00 5 N B RESE I BB R K RE ),
RS A Tl K A SR A R g, (1S SCREVE B o SR
EFERERIWE AN 20, X[ E SRR
BAER R, (FEARREIKRE A RSGE, DN TR
RIS AL TAR R P B BB VE M B HE, 432 2 e
K73 T P TR A PR A6 75 R 36 [0 26 1) S BE v B o /b, AT
HlEREZ AL
233 WEIAEAE ) 1

AR, ARZE M SCEE FIDSCEEMHATF B i B 1
VER Bl AR I FE 1 M Avrami 7 FE . A8 FH Avrami 77 FE K
V) P 4 ot A e ) [ 2 SO AT VB, RIS A E)
J1% TR . A AR K Avrami 7 REREAT LAY, H
HH ) Avrami$E £ 22 A 3 26 Hkn] DLBLLT R TE A
[EfE

Avrami 72U :
AH
L —1—e k"
AH, 17¢© S

PN EAT B 5, /3 AR
AH,
In[—In (I—F) 1=nln¢+Ink (5)

X AHAWGRI (e (d) B4R ERER) 2/
Ulg) s AH NSRRI BN B E /g BIDN
WAL . FRILIZh 11 S B R 6FR .

*6 TRERFE0~35, 0~21, 31~35diBLEREEE

Table 6 Changes in staling rate constant of sponge cake at different
storage stages
d71
ﬁéutl'-’ k0~35 ku»~«21 k21~35

TH 0.039£0.001"  0.020£0.001"  0.069+0.003°
MA 0.041+£0.003™"  0.02040.002"  0.05140.003"

AA 0.037+0.001°  0.020+0.002"  0.059=+0.003
S-1670 0.041£0.001"  0.01740.001°  0.063+0.002°
S-570 0.044+0.002"  0.021£0.002  0.075+0.004"
MA+S-570 0.0394£0.001"  0.02140.003"  0.068+0.003°
MA+S-1670  0.03840.001™  0.016+0.002"  0.057+0.001°
AA+S-570 0.042£0.003  0.022+0.001°  0.06330.003°
AA+S-1670  0.039+0.001"  0.016+£0.002°  0.052+0.001
CE+S-570 0.040£0.002™"  0.020£0.002"  0.05040.002°
CE+S-1670 0.035+0.001"  0.015+£0.002"  0.044+0.001"
CE 0.041£0.001™"  0.0194£0.001"°  0.04940.003"

NEIMEARRAF AT SR, kEBR,
YL Z AR R, HUE &R >0.951, i BHIFjK
IR E R 2 A SN )1 T A Avrami T R . ELBEE R
(A4 R AR AE g T, SO v B[] AR U A A I e i
Wi, = AHERNDSCENE LR HEEN0.039d s AN

HVEMBENS-16702 5, 0~35 difyZ b F 5 ¥ %
i, HLBAE 161 R EEVE SR TE0~21 AR ILELLT,
FORE Ve M A R O I (AR R A KRR
Ffo 1E21~35 dIfEIL T, RAR T DU E R EREZL
R,

EH REREEES- 1670/ B RE 2 A R BEAK, Tk B JRE A
Fie BLAT 5 HEE e O A B8 TR % e b e 24
ML FS-570, & KR S-1670. 245 1) £ F 5L 45
¥ 5 8 L K 23 7 T8 R e S, 38 PR AR AR 1 2 L
K, NIRRT R i =R . FLJE R W] B2 B RV R
FEJ I B AR 5 BT B A T AR SCREVE B 1) 285 e Bt o
FIR,  SCREVEN 7143 AARAZ A o0 38 N HLTE 158 36
i, TRERERRIE S 5 B TERE &Y, TIREFEN
BRI, AT ZE R e A SRV o R A
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