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Effect of Matzhu and Matcha on Chiffon Cake Quality
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Abstract: Matzhu and Matcha were added to chiffon cake at different substitution ratios (5%, 10%, 15%, and 20%, m/m),
replacing low-gluten wheat flour. These substitutions not only increased the dietary fiber and reduced the gluten content of the cake
but also provided more options for consumers with gluten allergies. The baking loss rate, state of water molecules, and specific
volume and texture characteristics of chiffon cake were determined using low-field magnetic resonance imaging and texture profile
analysis to determine the effects of adding Matzhu and matcha on the quality of chiffon cake. The results showed that when the
substitution ratio of Matzhu was 10%~15%, the baking loss ratio of chiffon cake was smallest, bound water content was highest, and
specific volume was largest compared with the control group. Furthermore, the total scores in baking quality evaluation for chiffon
cake increased by 18.36% and 17.17%, respectively. However, when the substitution ratio of matcha was 5%, the baking loss ratio,
bound water content, specific volume, and texture showed downward trends, with the total score of sensory evaluation decreasing by
10.17%. Furthermore, with a further increase in the substitution ratio, the quality decreased to 35.27%, resulting in a complete loss of
chiffon cake quality. These findings indicate that the substitution ratio of matzhu was significantly higher than that of matcha because
of the higher bound water content of Matzhu than that of matcha; consequently, the water retention rate of the cake was higher and
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gas retention capacity was stronger. Hence, a high substitution ratio not only gives the cake excellent baking quality and reduces

the gluten protein content but also increases the dietary fiber content in the cake. This study provides a theoretical foundation and

technical guidance for developing Matzhu-containing foods.
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Table 1 Formula and dosage of chiffon cakes in control and

experimental group (g)

R RS E B B R BE AT R

Control 35 35 20 25 100 / /
5% MZ 33.25 35 20 25 100 1.75 /
10% MZ 31.5 35 20 25 100 35 /
15% MZ 29.75 35 20 25 100 525 /
20% MZ 28 35 20 25 100 7 /
5% MC 33.25 35 20 25 100 / 1.75
10% MC 31.5 35 20 25 100 /35
15% MC 29.75 35 20 25 100 /525
20% MC 28 35 20 25 100/ 7
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Table 2 Sensory contents and standard of chiffon cakes
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% 3 BT AR ERE AR
Table 3 Effects of Matzhu on texture of chiffon cakes

Hou b AR B ik 3 =) A
Control 357521 +£29.13° 0.69 +0.01° 1.894.55 +27.48" 0.18 £0.01°
5%MZ  3079.15+67.31°  0.71£0.02  1833.61£10.45°  0.20+0.03°
10% MZ 2 665.81 +46.94° 0.81+0.01° 1239.73 £ 11.05" 0.29+0.01°
15% MZ 2576.64 +27.12° 0.80 £0.01° 1225.90 = 11.69° 0.28 £0.01°
20% MZ 3091.91 £29.70° 0.73 +0.02° 1504.61 £15.41° 0.18 £0.03"
E: RS FBERRRTHZERER (P<0.05).
R 4 BREWBXERERAEIR00
Table 4 Effects of Matcha on texture of chiffon cakes
ot AR il R =
Control 357542 £29.13° 0.69 = 0.01" 1 894.46 +27.48" 0.18£0.01°
5% MC 4111.34 +39.40° 0.67 = 0.03" 1873.91+19.91° 0.16 £0.02"
10% MC 4689.10 + 50.50" 0.61+0.01° 2147.75 £17.04 0.13+0.01°
E: RS FBRRRTHZERER (P<0.05).
R 5 HRAMKZ BN EZERESS NG gut microbiota and dietary fiber elucidates a dietary causal relationship
Table 5 Effect of Matcha and Matcha on sensory with host health [J]. Food Research International, 2023, 172: 113133.
scores of chiffon cake [3] RENZETTIS, VAN DER SMAN R G M. Food texture design in sugar
S TR ch_heh B DR e e s
Control 16.7 157 19.0 243 75.7 131: 107795.
5% MZ 15.3 17.7 22.0 22.7 77.7 [4] LIN S. Dietary fiber in bakery products: source, processing, and

10% MZ 173 183 26.7 273 89.6
15% MZ 18.0 16.7 27.0 27.0 88.7
20% MZ 15.7 143 213 223 73.6

5% MC 13.3 14.0 19.7 21.0 68.0
10% MC 11.3 11.0 12.0 14.7 49.0
3 g
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