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Effects of glutinous rice flour on the baking and aging

characteristics of sponge cake

T4

YU Shulei'

=3 A%

JIANG Pengfei'

(L. JRHE Tl e £ i 2 Bt [ RV B i T AR SRS Pl L 3T
2. BH/NRILEMARAF L

E A

WANG Dan’”

GES S

QI Libo! SHANG Shan'
FOR#E 1160345
T OB 123000)

(1. National Engineering Research Center of Seafood , School of Food Science and

Technology s Dalian Polytechnic University s Dalian, Liaoning 116034, China ;
2. Fuxin Xiaobei Food Co., Ltd., Fuxin, Liaoning 123000, China)

WE-BHN:TAAABRRAGEREL, HERR

B R ﬁ“iﬁciﬂ‘@%ﬂiﬁi%‘iﬁvﬁ‘ﬁ,fééﬁi%%mbﬁ»\
BB E R RE RN A IS A A2 AR R
7d;awfaﬁmﬁ%ri Ko T R AN Ao 25 T B

Bk, R TR A 100045 K BB E AL A R
EoHKNGE I MM BRI, ERERREE K AALSH
B[R ESRAERS (75U ~100%) 46 A 2t %
BREG L, BIADIRET S A TN, BAL G ok
ﬁw,@;@tﬂ&%tﬁmﬁ R HmABRETSHA 5%~

L0025 AE B FERM W R T T BB FA LW
D N o

KB AR KRB D BRI LM BE R
AL

Abstract: Objective: This study aimed to develop a new type of

sponge cake with glutinous rice flavor. Methods: To investigate
the impact of different glutinous rice flour substitutions in the
prepared baking flour on the rheological properties, density of
batter, specific volume, baking loss rate, sensory evaluation and
pore size distribution of cake were investigated. Also., the texture
analysis, moisture distribution, starch ordered structure and
crystallinity of cake after 7 days of storage were meaured.
Results: With the increasing substitution of glutinous rice flour,
the batter density reduced, improving the specific volume and the
pore size distribution. Effectively delaying the retrogradation of

cake is possible with high glutinous rice flour substitution
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(75%~100%). When the glutinous rice flour mass fraction is
75% . the cake tastes best and has the best degree of general
preference. Conclusion: The mass fraction of glutinous rice flour
75%~100% is more suitable, and the addition of glutinous rice
flour gives better quality to sponge cake, which can have
important guiding significance for the development of pure
glutinous rice flour gluten-free products.
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Figure 1 Curve of mixolab plot

31



32

HAH 3 FUNDAMENTAL RESEARCH

g 266 8 | 2023 £ 12 B | RS

R3 NE—EBABARBMELGREESNSH
Table 3 Mixolab parameters of sponge cake flour with different substitution of glutinous rice flour
WA B R/ 0 KR C1 c2 C3 C4 Cs C3—C2 C5—C4
0 59.8040.20> 1.07£0.01 0.44+0.02* 2.25+0.01¢ 1.8140.02> 3.3840.05* 1.8040.01¢ 1.5740.04*
25 58.70£0.00¢ 1.0840.03 0.41+0.01% 2.3340.00* 1.9440.04* 3.01+0.12> 1.9140.00> 1.0740.08°
50 58.304+0.00¢ 1.10+0.01 0.3620.01¢ 2.3440.01* 1.7340.02¢ 2.53+0.04¢ 1.9740.00* 0.8140.02"
75 59.5340.06¢ 1.10£0.04 0.38+£0.00° 2.29+0.02> 1.5940.02¢ 2.3940.02¢ 1.9140.02> 0.8040.03"
100 61.6340.12¢ 1.12£0.01 0.28+0.00¢ 2.10+0.01¢ 1.4140.02¢ 2.0940.04¢ 1.8240.02¢ 0.6840.02¢
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Figure 2 The rheological properties of sponge cake batter with different contents of glutinous rice flour
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Figure 3 The density of sponge cake with batter

different contents of glutinous rice flour
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Figure 4 The baking loss and specific volume of sponge cake with different contents of glutinous rice flour
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Figure 5 The pore size of sponge cake with different contents of glutinous rice flour
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Figure 8 The microstructure of sponge cake with different contents of glutinous rice flour
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Figure 9 The texture properties of sponge cake with different contents of glutinous rice flour
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Table 5 Effects of different substitution of glutinous rice flour on moisture distribution %
R Bt I3 0 d I3 3 d I 7 d
%ﬁﬁ AZ] AZZ A23 AZl AZZ AZS A21 AZZ A23
0 8.5470.114" 86.96+0.09% 4,5040.19% 6.45+1.10% 88.3940.91% 5.16+0.195% 4,5040.63% 88.65+0.04% 6.85+0.65%

25 10.8240.514 84.71+0.264> 4.4740.28% 8.51+1.944> 86.7442.194%b 4,7440.39%  5.624-1.34 88.39+1.774* 5,99-40.48">
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Figure 10 The infrared spectra and peak intensity ratio of sponge cake with different contents of glutinous rice flour
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Table 6 Changes in relative crystallinity during storage
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