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Table 1 Sensory evaluation criteria of cake
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SRR K, N E TR Y 0~10
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Table 2 Content of basic components of different rice flour

# 5 2 A Ko F % B8 4 Flg (100 g)” BYGRDEFI% AR S F/mgg!
K 80 B 13.92 + 0.04° 8.007 + 0.04 49 18.102 + 0.03
#4100 B 13.20 £ 0.10° 8.003  0.06 10.9 18.068 = 0.03
#K 120 B 1241 £0.13 8.159 + 0.07 18.0 18.617 £ 0.01
# K 140 B 12.08 +0.13¢ 7.994 +0.11 19.5 18.618 £ 0.01
& 80 B 12.56 + 0.03* 8.871+0.18 12.0 22.876 = 0.03
#1100 B 11.87 £0.03" 8.722 + 0.00 12.0 23.408 + 0.02
#hk 120 B 11.02 £ 0.03 8.160 + 0.04 132 23.551 +0.02
#ok 140 B 10.17 + 0.08" 8.825 + 0.09 16.8 23.152 +0.02
¥4 80 B 12.96 = 0.02 7.196 + 0.06 183 0.643 +0.04
#4100 B 12.22 +0.03" 7.361 +0.07 19.8 0.948 +0.02
#K 120 B 11.85 +0.02¢ 7.358 £ 0.06 25 0.449 + 0.02
# K 140 B 11.03 £ 0.01° 7.366 + 0.03 23.1 0.533 +0.03

TE AR R AN R H OK B 2 )Y 85 K B 35 22 53 (P<0.05)

8.871 g/100 g,7.196~7.366 ¢/100 g, HAEIER St 19.5%, v] g Je N A M K kPR v My AR 3R £, FF
73 9 M 18.068~18.618 mg/g,22.876~23.551 mg/g, B 85 K, A2 ML FH 52 i BH SRR R A5 0 VE % 1
0.449~0.948 mg/g . Bl Ky A7 BE (R ek /) | 28 1 T % o N 18.3%~23.1% , AN, AT HE S DX A A K KT R
NEHEEE R T RARAKR, MBGENSEEE MR/, R R b= A B0 e e 2,
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Fig.1 Rheological change of cake paste during
shear strain change
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Table 3 Effects of different kinds and particle sizes of rice flour on texture characteristics of cake paste

SR WK U 22 | KK

A o 3 WA FERM
Ak 80 B 0.76 £ 0.01* 0.12 = 0.02 0.96 +0.03"
ALK 100 B 0.77 £ 0.02* 0.13 £0.02° 0.86 + 0.05°
A K 120 B 0.78 = 0.03" 0.13 +0.05 0.86 +£0.01"
ALK 140 B 0.79 = 0.02 0.15 £ 0.06 0.75 £ 0.01°
A K 80 B 0.78 £ 0.14* 0.14 = 0.04* 0.85 +0.04*
A K 100 B 0.81 = 0.02 0.16 = 0.02° 0.84 +0.03"
oK 120 B 0.83 +0.02 0.18 = 0.05 0.76 £ 0.12°
#h K 140 B 0.85 = 0.04" 0.19 £0.10° 0.65 + 0.04*
A5k 80 B 0.74 = 0.02 0.12 +£0.03" 0.76 £ 0.11°
#5K 100 B 0.72 £ 0.03" 0.12 = 0.02, 0.88 £0.07*
#5K 120 B 0.71 £ 0.02 0.11 +0.05* 0.90 + 0.05
5K 140 B 0.70 = 0.04* 0.08 +0.01" 0.92 £0.07*
N #E# 80 B 0.84 + 0.04* 0.20 = 0.02 1.02 £ 0.04"
A Z# 100 B 0.85 = 0.03" 0.22 £ 0.06 1.00 = 0.04*
A FE #4120 B 0.85 = 0.04* 0.25 £ 0.02 0.93 +0.05
N FZ A 140 B 0.89 = 0.05° 0.26 = 0.05° 0.86 = 0.03"

T AN [FUE AR 5 B R R AN R i Bl A TR FBOR By 22 18] A S 25 4 22 5% (P<0.05)
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Table 4 Effects of different kinds and particle sizes of rice flour on texture characteristics of cake

DK A3 AL 85 X A o A

5 0 gf B oL 1 fof EE R
2K 80 B 269.33 + 4.16" 0.89 0.01° 365.20 = 4.26" 0.52 + 0.06"
MK 100 A 197.33 + 8.08" 0.90 + 0.01" 252.88 + 2.87 0.53 +0.03"
MK 120 A 21533 + 4.16° 0.92 +0.01" 266.22 + 4.46° 0.55 +0.01"
MK 140 B 352.00 + 5.29° 0.94 0.01° 391.68 + 6.31° 0.59 +0.01°
#h K 80 B 446.67 + 6.11" 0.89 0.01° 312.06 = 4.64" 0.54 0.02°
#hK 100 A 404.67 + 5.03¢ 0.91 0.02" 264.01 7.55° 0.55 +0.01"
#hK 120 A 366.00 = 8.72¢ 0.93 +0.01° 230.79 = 2.39¢ 0.57 +0.01"
#hK 140 A 536.67 + 5.03* 0.94 = 0.00* 382.08 + 8.31° 0.60 +0.01°
# K 80 B 232.00 + 7.21¢ 0.85 + 0.01° 440.76 + 7.85° 0.49 + 0.00"
#4100 A 229.33 + 8.08" 0.82 +0.01" 403.09 +3.13 0.47 +0.00"
#K 120 A 336.67 + 4.62" 0.82 +0.01" 486.74 +7.34" 0.46 +0.01"
¥ K 140 B 356.67 + 4.16° 0.80 = 0.01° 576.49 + 3.38° 0.42 +0.01°
%% 80 B 242.00 = 2.65" 0.91 +0.01" 297.03 +7.86 0.58 +0.02"
A% # 100 B 190.67 + 8.33¢ 0.91+0.01" 242.97 + 3.64% 0.59 +0.01"
D E A 120 B 195.33 + 7.57° 0.93 = 0.02* 25275 + 2.32¢ 0.60 + 0.01"
A% H 140 B 324.67 + 3.06* 0.95 = 0.02* 397.98 + 2.36° 0.62 + 0.02°

TE AR bR 5 BE R R AR i Rl AR H BOK # 2 B A 35 22

£ (P<0.05) .
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Effects of Rice Flour Variety and Particle Size on Mechanical Properties of Cake Batter
and Cake Quality

Chen Fenglian, Guo Yinmei, Li Xinyang, He Yinyuan, Liu Linlin, Ji Yuning,
Dou Xinlai, An Ran, Zhang Na’
(College of Food Engineering, Key Laboratory of Food Science and Engineering of Heilongjiang Ordinary Higher
Colleges, Key Laboratory of Grain Food and Comprehensive Processing of Heilongjiang Province ,
Harbin Unwersity of Commerce, Harbin 150028)

Abstract In order to explore the influence of rice flour variety and particle size on the mechanical properties of cake
batter and the quality of finished products, this experiment took japonica rice, indica rice and glutinous rice as the re-
search objects, and prepared 80 mesh, 100 mesh, 120 mesh and 140 mesh rice flour respectively. Texture, basic rheo-
logical properties and textural properties and sensory qualities of finished cakes were detected analyed. The basic analysis
showed that with the decrease of particle size, the content of damaged starch increased, the maximum content of dam-
aged starch in 140 mesh glutinous rice flour was 23.1%. The dynamic rheology results of cake batters show that all cake
batters were more elastic than viscous, and all exhibit semi-solid-like behaviors, which were preliminarily determined to
be viscoelastic fluids. The G’ value of indica and japonica rice flour cake batter were higher than those of glutinous rice
flour, and the G” value was lower than that of glutinous rice flour; with the decrease of particle size, the G’ value of
indica and japonica rice flour batter increased and the, G" value decreased, whereas glutinous rice flour was the oppo-
site. The results of large deformation texture properties of cake batter showed that the elasticity and recovery of japonica
rice flour, indica rice flour and wheat flour cake batter increased with the decrease of particle size, and the cohesive-
ness decreased with the decrease of particle size, while the glutinous rice flour decreased as the particle size decreased.
Powder cake batter was the opposite. The texture results of cakes showed that with the decrease of rice flour particle
size, the hardness of cakes increased; the hardness of rice flour cakes was higher than that of wheat flour cakes, and
the hardness of indica rice flour cakes was significantly higher than that of wheat flour and other varieties. According to
sensory analysis, the japonica rice flour with a particle size of 120 mesh has the highest score. The elastic modulus had
a significant positive and extremely significant positive correlation with the protein and amylose content, respectively, and
had a significant negative correlation with the damaged starch content. The viscosity modulus has a very significant nega-
tive correlation with the amylose content. For rice flour with different particle sizes, there is a significant correlation be-
tween the texture properties of cake and the rheological properties of cake batter. The changes of G’ and G” in the basic
rtheology of cake batter can predict the change of cake texture.

Keywords rice flour; particle size; rice cake batter; rheology; texture



