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Abstract: In view of the unstable quality such as structural collapse caused by raw materials with high dietary fiber in cake preparation,
highland barley powder with high dietary fiber content was selected as the raw material to explore the effects of particle size and high addition
amount on the batter characteristics and cake quality of Chiffon cake. Take the wheat flour based Chiffon cake as control, the changes of specific
gravity, bubble distribution, viscosity of batter and the specific volume, pore structure, texture and sensory quality of cake with different particle
sizes (QKF80, QKF100 and QKF120) under different addition amounts (50%, 75% and 100%) of highland barley powder were studied. The
results showed that the larger the grain size was, the higher dietary fiber contents and the stronger water and oil absorption capacity of highland
barley powder had. With the increase of highland barley powder, the stability of batter decreased, the specific gravity and viscosity of batter
increased, the specific volume and sensory quality of cake decreased, and the hardness, internal pores and degree of collapse increased. The
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highland barley powder with small grain size gave the batter appropriate viscosity, so that it could be stable in the absence of gluten protein.

Modern Food Science and Technology 2022, Vol.38, No.7

Under the three addition amounts of QKF120, the specific gravity range of batter was 0.33~0.36, the bubbles in the batter were evenly
distributed, the specific volume of the cake was 4.8~5.2 mL/g, the internal pore structure was dense and uniform, and there was no significant

difference in texture characteristics and sensory scores between the highland barley powder and wheat flour based cake. This study can provide

theoretical basis and practical reference for the development of Chiffon cake with high content of highland barley powder.
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Table 3 Basic nutrients of wheat flour and highland barley flour (%)

Ei-Fox Control QKF80 QKF100 QKF120
B 19.50+0.30 / / /
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R 1.40+0.02° 2.89+0.01% 2.50+0.04° 2.56+0.01°
Bobg 25.3340.26° 42.10+1.63° 33.91+0.44° 29.93+0.26°

& W 2.4120.15° 2.5240.12* 2.51+0.05 1.86+0.04°
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P STIEY o 1.09+0.01¢ 12.82+0.01° 11.65+0.03° 11.16+0.01°
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Fig.2 Scanning electronic images of wheat flour and highland barley flour
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Fig.8 Scanning diagram and threshold transformation diagram of internal pores of cake
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Table S Porosity density and area fraction of cake

FALAR L CD/(cells/cm?) AF/% CD/AF

Control 1192546.01*°  16.54+1.19°  7.24+0.77°
QKF80 (50%)  72.25+8.02°  19.82+1.58"  3.64+0.21%
QKF100 (50%)  72.50+6.28%  18.92+0.25°¢  3.83+0.37°
QKF120 (50%)  94.00+12.45°  19.00£2.90™  4.96+0.14°
QKF80 (75%)  52.58+2.98°  17.07+0.58% 3.08+0.12°®
QKF100 (75%) 61.83£6.10°  16.50+1.37%  3.75+0.19%
QKF120 (75%)  91.25+7.50°  18.66+1.22°¢  4.92+0.70°
QKF80 (100%)  48.17+1.28°  20.50+0.65®  2.35+0.10°
QKF100 (100%) 54.08+10.25°  17.75+1.84*¢ 3.05+0.57%
QKF120 (100%) 79.67+4.91%  22.95+0.60°  3.47+0.19%

E: AP R 56 ERFERR AT EFEE (p<0.05).
A 6.
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Table 6 Texture characteristics of cake

WEE SEVE SN ERREAAAE e 2, (BRI TAT

BHEAT R A g A JE wEL /g

Control 38.49+2.60° 0.94+0.04° 29.06+2.29° 27.36+2.67°
QKF80 (50%) 52.93+3.73° 0.93+0.01% 39.57+2.97° 36.87+2.27°
QKF100 (50%) 45.96+6.74> 0.93+0.00 35.04:+5.58%4 32.51£5.20™
QKF120 (50%) 425543 42° 0.93+0.03* 33.04+2.11%¢ 30.85+1.28"
QKF80 (75%) 68.79+5.40° 0.90+0.00° 50.41+3.69° 45.1343.28"
QKF100 (75%) 52.23+8.68" 0.89+0.01° 37.66+7.38% 33.45+6.42%
QKF120 (75%) 43.59+1.68™ 0.93+0.01 33.15+1.23% 30.96+1.01%
QKF80 (100%) 75.80+£3.79° 0.8940.01° 54.33+2.92° 48.2042.90°
QKF100 (100%) 73.3144.15 0.88+0.01° 53.00+3.48" 46.68+3.18
QKF120 (100%) 40.96+1.27° 0.91+0.03% 30.48+1.32 27.78+1.94°
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Fig.9 Sensory scoring results of Chiffon cake
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