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Correlation analysis of sensory evaluation and texture

characteristics of purple rice Fenyuan
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Abstract: Objective: This study aimed to develop a new type of
purple rice Fenyuan and evaluate its quality. Methods: The effects
of the mass ratio of purple rice flour and cassava starch on the
water absorption, cooking characteristics, texture characteristics
and sensory quality of the Fenyuan were explored. The
correlation between texture characteristics and sensory evaluation
of purple rice Fenyuan was studied by Pearson correlation
analysis. Results: When the mass ratio of purple rice f{lour to

cassava starch was 1 8, the water absorption rate of purple rice
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Fenyuan was 154.71% , and the cooking loss was 16.45%. Under
the control of normal temperature and cold storage conditions,
the sensory scores were 84.6 and 79.0, respectively. Principal
component analysis was carried out on the Fenyuan with different
purple rice flour addition ratios, and two principal components
were obtained, and the cumulative variance contribution rate was
91.035%. Taking sensory indexes of purple rice Fenyuan as the
dependent variable and texture indexes as independent variables,
five prediction models of sensory characteristics of purple rice
Fenyuan were established, which showed that sensory indexes
were affected by elasticity, hardness, chewiness and cohesiveness
in texture indexes. Conclusion: There was a certain correlation
between the texture characteristics and sensory evaluation of
purple rice Fenyuan.
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Figure 2  Effects of the mass ratio of purple rice flour

and cassava starch

of Fenyuan
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Figure 3 Effects of the mass ratio of purple rice flour

and

cassava

of Fenyuan
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Table 2 Effects of the mass ratio of purple rice flour and cassava starch on texture properties of Fenyuan

under different storage conditions

WHARAT muexn * mogwin B T i /N NELUE 1 /N B gt/ (N« mm)
T 1:6 0.42+0.03¢ 7.89740.90° 4,0340.37 0.5740.02" 14.37+1.07"
1:8 0.68+0.05" 12.1241.15" 4.12+0.33" 0.6340.03" 13.12+0.29¢
1:10 0.61+0.04¢ 14.14+1.57¢ 5.1840.08" 0.6040.02" 14.094+0.647
1:12 0.58+0.02" 17.12+£2.20* 5.6440.14%" 0.5740.03" 15.09+0.49¢
1: 14 0.5540.06" 24.55+6.92" 8.09+1.38" 0.6440.01" 18.98+3.227
VKK 1:6 0.50+0.07" 15.4143.49¢ 3.74+0.27° 0.50+0.07¢ 13.2440.02%
1:8 0.6340.01" 12.3240.64" 4.1940.16" 0.4640.04" 13.51+0.75%
1:10 0.63+0.02¢ 13.38+1.29" 4.3340.11° 0.6040.05° 12.54+1.36%
1:12 0.6140.03" 12.86+1.41¢ 5.2940.03% 0.6340.01¢ 13.89+0.607
1:14 0.58+0.08" 22.67+7.63% 5.4340.36° 0.6340.05% 15.26+1.327

T FREARR RN 2 5 B3 (P<C0.05),
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Table 3 Sensory evaluation results of purple rice Fenyuan under different storage conditions
WA mgpkn * moasn i 12 LR A st 5%
gl 1:6 4.840.84¢ 5.440.55¢ 5.040.71° 5.640.55" 5.240.45¢ 78.046.89"
1:8 8.8+0.45¢ 8.4+0.55° 8.4+0.55" 8.4+0.55" 9.040.00¢ 84.6+2.88%
1:10 6.4+1.144 6.6+0.55¢ 6.4+0.55¢ 6.4+0.55" 6.8+0.45¢ 79.0+4.12°
1:12 7.0+0.71¢ 7.440.55" 7.440.55¢ 7.6+0.55" 7.440.55¢ 80.2+2.95%
1:14 5.240.45¢ 4.840.84¢ 5.240.84¢ 6.0+0.00" 5.4+0.55¢ 77.8+5.93"
KK 1:6 6.0+£0.71" 7.040.71° 6.6+0.55" 7.0+0.71° 7.240.45° 76.24-1.48"
1:8 7.640.55" 8.041.00° 7.940.45% 8.0£0.71¢ 7.840.45¢ 79.043.16°
1:10 7.240.45" 7.240.45" 6.8£0.84" 7.240.84¢ 7.0£1.00¢ 76.4+2.97"
1:12 5.040.71% 5.8+0.45¢ 5.8+£0.45 6.240.45% 6.0+0.71¢ 76.244.32"
1:14 4.6+0.55° 5.440.55¢ 5.6+0.55% 5.6+0.55" 5.8+0.45° 74.6+6.88¢

T FHERFEFRZETEEH(P<0.05),
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Table 4 Correlation between texture indexes of purple

rice Fenyuan
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Table 5  Characteristic value and variance contribution
rate of each component in TPA analysis of

purple rice Fenyuan

ik B i i T RN Fhas b
B 1.000  —0.550 —0.086  0.540 —0.287
i 1.000 0.808  0.088 0.894
NFL I 1.000  0.351 0.910
A3 1.000 0.249
R4tk 1.000

ERS FEE Jr IO/ BAHI7 22T/ X
Fy 2.925 58.507 58.507
F, 1.626 32.528 91.035
Fy 0.329 6.586 97.621
F, 0.066 1.328 98.949
F; 0.053 1.051 100.000
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Table 6 The component matrix of PCA

TR B REEE MUBAE  EME EHE
F, 0.974 0.946 0.938 —0.335 0.290
F, 0.007 —0.251 0.192 0.882 0.870
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Figure 4 Biplot of principal component analysis
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Table 7 Eigenvectors for principal components and

coefficient matrix

For X B XoBERE XaPHMEE XoW2RME XsiZhitE  Ri
Fi —0.098 0.320
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Table 8 Person correlation coefficients between TPA

analysis and sensory evaluation

BB i i MELEE O NERME Rk
L 0.414  —0.104  0.282 0.042 0.173
T i 0.427  —0.144  0.256 0.311 0.068
NE Rk 0.421  —0.198  0.264 0.119 0.031
N B 0.487  —0.292  0.070 0.016 —0.136
Fhat v 0.347  —0.130  0.274 0.024 0.078
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Predictive equations for TPA parameters as functions of sensory attributes by stepwise regressions
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(L% 0.746 0.557 0.311 0.136 Y;=10.981+6.523X; —0.004X,+0.008X3—23.585X,+0.006X 5
i i 0.657 0.431 0.115 0.322 Y,;=6.281—3.162X;—0.003X,+0.10X 5 +4.276 X,

LR GR 0.792 0.628 0.421 0.071 Y;=13.681—3.674X;—0.004X,+0.16X;—7.391X,—0.001X;
N3 0.68 0.463 0.164 0.267 Y, =13.373+6.002X; —0.001X,+0.008X 3 —15.173X, —0.002X 5
Zh 45 0.726 0.527 0.264 0.172 Y;=15.639—0.951X7 —0.004X,+0.014X 3 —14.657X,
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