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Effects of D-allulose on batter performance and quality of sponge cakes
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Abstract: [ Objective] To investigate whether D-allulose can replace sucrose in sponge cakes. [ Methods] D-allulose is used as a sweetener
to replace sucrose in the production of sponge cakes. The effects of different substitution levels of D-allulose(0%, 10%, 20%, 30%, 40%,
50%, based on the weight of sucrose) on the batter performance and baking quality of the sponge cakes are examined. [ Results] The
addition of D-allulose improves the foaming capacity of egg liquid, the gelatinization temperature, and the viscosity of the batter. As the
amount of D-allulose increases, the baking loss rate of the sponge cake significantly decreases from 11.46% to 10.31%, and the specific
volume increases from 3.75 to 4.34 mL/g. The color of the sponge cake darkens, while the hardness and chewiness initially decrease and
then increase. Elasticity and resilience show no significant changes. [ Conclusion] D-allulose can partially replace sucrose, with an optimal
replacement level of 10% to 30%.
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Table 1 Recipe of sponge cakes
o B /% LEW/g RA ¥ /g /g o % T /2 HEEE /g Kizilh/g
0 100 40 35.0 0 2.5 7.5
10 100 40 31.5 3.5 2.5 7.5
20 100 40 28.0 7.0 2.5 7.5
30 100 40 24.5 10.5 2.5 7.5
40 100 40 21.0 14.0 2.5 7.5
50 100 40 17.5 17.5 2.5 7.5
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Figure 1 Effect of D-allulose on egg liquid performance
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Figure 2 Change in batter viscosity with shear rate
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Table 2 Consistency coefficient and flow characteristic

index of batter
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30 113.39£1.73°  125.0345.13"  143.99+0.77"
40 131.574220° 141264275 158.354-0.31°
50 100.89-0.09°  108.45+0.91° 136.49+0.64°
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Table 4 Effects of D-allulose on the color of cake crust and core

] % 1] REER K HEAEL

BHRE/ % L a b L a b’
0 58.5240.59" 12.59+0.28° 43.16+1.47" 74.51+0.81° 0.83-+0.16° 33.2340.85¢
10 56.9640.80° 16.41+0.35" 37.5042.42° 74.4240.35" 3.5840.36™ 38.8641.40°
20 56.160.54° 16.6840.12° 37.1241.32° 74.4040.34" 3.8240.28° 38.50+1.01°
30 56.27+0.52° 16.7340.05" 36.09+0.94° 75.58+0.30° 3.07+0.10° 35.40+0.89°
40 55.8440.32° 16.62+0.46" 36.5940.94 73.80+0.27" 3.314£0.09" 36.0340.59°
50 53.364-0.90° 17.7140.49" 35.734:0.61" 73.5940.45° 3.80£0.21° 36.8341.16™
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Table 5 Effect of D-allulose on the texture properties of

sponge cakes

gf?f BN AME NEHN B
0 3.574£0.34" 0.99420.00 2.6540.26" 0.3920.02
10 2.8240.13" 0.99420.01 2.13220.10° 0.4020.01
20 2.60+0.19" 0.9940.01 1.9740.14" 0.40-+0.01
30 2.56+0.34" 0.9940.01 1.9540.24° 0.40+0.01
40 2.054£0.07° 0.9940.00 1.5740.05° 0.4020.00
50 2.0940.18° 0.9940.00 1.612-0.13° 0.3920.01

T SRR [ R 22 5 i (P<C0.05) 6

PERVSR PP 2> BRAR S 543 LLR o 35X T RS2 (B Sy B 3% R A
BE EL 42 5 S R PR, B A R AQ B R I8, SE i 1R
SO A BN A T B AR Y 2K SR R A (B ) o R

187



188

% K Fl DEVELOPMENT & APPLICATION

EAR X%, VU NGB uR, S - % S N e 1y
LB AR O 0%~30% 1Y B RE B IR T B2 32 BT 4y > 6 41,
Tt B R B A <C309% I, T 2 AT L AT

[HAES
97
=X I S
ez S 0%
- - 10%
S 20%
- -30%
-+ -40%
X - -50%

v
FIPEE S0 DA B0 SERE RITE B9 3 b 2
S BR B FEE IO % LA i 2

VR 4 SR R AR
259 BEBERY 70%)

B 5 P& BTG R A T RSN e
Figure 5 Effect of D-allulose on the sensory scores of

sponge cakes
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