MR EmBE Modern Food Science and Technology 2025, Vol.41, No.6

AR RS BN EREMR TR0

BFE, HRE, #EERS, ZER, XEE”
(L7 MBREAF DRBRBA NG, J RSN 511442) (2. 7 MBERERRMDHIRNE, RN
510170) (3. %@ T K #RASLAZ S TAEFR, &AM 510640)

WE: BEMOALIHERRAZ BRSO REREZ—, ZARABRIEA (0%, 5%, 10%. 15% =
20%, mim) BGIRA FrdR ISR BB IE AL P AR D Edy, B IER A R B, IR T @&
B8 AE A\ &G T AR E S e, R TIR TR R R BRI 6 IR AT Fedk ot B A R 4
MR, 5 RE BRI A 0%~15% T E K, AR BRI I, BALMAE, BUEE G FHMES G
AREIT ALY, T TUAEALSWEA, AATHARITAEL, mRFSHRMA AT R0 R T
PR AMR, MERFFRGIG I, BHEMERE, G GHMZIE, HHNRILH 5%, LHHERR
AT EAEAN G 2.28 4%, EEATHGARFRATGARKR, KM, BHKRLELENEME) 20% 0, HHIHEE R HA
89 133 4%, KBTI T Lk EANE A, MELE LRI G B K WA, P EH /e PRARGRIESET, BSR40,
A AT AR B & a8k, T T ARG R MY WA, REBHERA. EPRFE—F AR L L MFe
MR AT S R 6 B0k

KHEIA): AT SRR BHEM; AEFHN; Bh

MEHS: 1673-9078(2025)06-226-232 DOI: 10.13982/j.mfst.1673-9078.2025.6.1125

Effects of Matzhu and Matcha on the Rheological
Properties of Chiffon Cake Batter

ZHAO Liping"’, MIAO Baojun', HUANG Licheng’, MENG Zhipeng’, LIU Guoqin®

(1. Guangzhou Restaurant Group Likoufu Food, Co. Ltd., Guangzhou 511442, China)
(2. Guangzhou Restaurant Group, Co. Ltd., Guangzhou 510170, China)
(3. College of Food Sciences and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Rheological properties of cake batter are critical determinants of final cake quality. Matzhu (bamboo leaf
powder) and matcha were incorporated into chiffon cake batter at substitution ratios of 0%, 5%, 10%, 15%, and 20% (m/m) to
partially replace low-gluten wheat flour. This substitution increased dietary fiber content while reducing gluten protein
content, offering more alternatives for consumers with gluten sensitivities. The results indicated that the viscosity, elastic
modulus (G'), and viscous modulus (G") of matzhu-substituted cake batters decreased as substitution ratios increased from

0% to 15%. This reduction enhanced air incorporation, facilitating batter expansion during whipping. In contrast, matcha
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exhibited the opposite effect on rheological properties. As the matcha substitution ratio increased, the viscosity, G", and

G" of the batter increased. Specifically, at 5% substitution, the viscosity of matcha-substituted batter was 2.28 times that

of matzhu-substituted batter, exerting minimal influence on rheological behavior. However, at 20% substitution, matcha-

substituted batter exhibited a viscosity 133 times higher than that of matzhu-substituted batter, preventing air incorporation.

Consequently, the batter hardened considerably, hindering expansion and negatively affecting the baking quality of the cake.

Therefore, compared with matcha, matzhu allowed for a higher substitution ratio, while reducing batter viscosity, facilitating

expansion, and improving cake quality. The effects of the structural and compositional differences of matzhu on baking

quality will be investigated in future studies.
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Table 1 Formula and dosage of chiffon cake in blank group
and experimental group

&S Ry, Ik B/ E R RS/
Zirlg g /g g g g g

Control 35 35 20 25 100 / /

28 3

5% MZ 3325 35 20 25 100 1.75 /
10% MZ 315 35 20 25 100 3.5 /
15% MZ 29.75 35 20 25 100 525 /
20%MZ 28 35 20 25 100 7 /
5% MC 3325 35 20 25 100 / 1.75
10% MC 315 35 20 25 100 / 3.5
15% MC 29.75 35 20 25 100 / 5.25
20% MC 28 35 20 25 100 / 7
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Table 2 Comparison of chemical components content of
Matzhu and Matcha (dry basis)

15 R4 AT EF S
BB L 70.60 + 1.16°  61.41 +0.87°
TR 1.68£0.03°  31.65%0.48°
REWIERAE 68.63£130°  30.14£0.15°
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Table3 Water-holding capacities, oil-holding capacities and
swelling capacities of Matzhu and Matcha

Hdet HRENgg) HiwE/(gg) MIKE/(mL/g)
A 250+0.05°  1.73£0.01°  4.02£0.04°
#FE 230£0.03° 1.47+0.04°  3.48+0.05°
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Fig.2 Flow curves of cake batter
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3 BRI SE
Fig.3 The physical images of cake batter
7 :a 4 Control, b # 5% MZ, ¢ 4 10% MZ, d %
15% MZ, e % 20% MZ, % 5% MC, g% 10% MC, h A
15% MC, i 20% MC,

R4 HOMEENEEMRTFZSHHZ M0
Table 4 Effects of Matzhu and Matcha on rheological
parameters of chiffon cake batter

Hou K(Pas-s") n R’

Control ~ 1.220 £0.061°  0.605 0 = 0.007°  0.985 8
5% MZ  1.199+0.073° 0.6112+0.006° 0.986 8
10%MZ  1.074+0.020°  0.5654 *0.002° 0.984 1
15%MZ  1.072+0.052"  0.536 6 0.003" 0.980 7
20%MZ  0.972+0.090° 0.484 5+0.005° 0.970 8
5% MC  1.294+0.041°  0.6365*0.003 09858
10% MC  1.515+0.084° 0.690 2 *0.004" 0.9740
15%MC  2.316+0.112°  0.6910+0.001"° 0.9596

20% MC  2.648 £0.103*  0.7054 £0.006" 0.968 7
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Fig.4 Strain sweep curves of cake batter
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Fig.5 Frequency sweep curves of cake batter
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