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Analysis of the correlation between the sensory evaluation
and texture instruments of fresh okara—wheat bread
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HAN Jian—chun'?,ZHU Xiu—-qing"*

(1.College of Food Science, Northeast Agricultural University, Harbin 150030, China;
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Abstract: The fresh okara was used to replace a part of wheat flour to produce high dietary fiber fresh bread. In
order to establish an objective and accurate way of evaluating the quality of fresh okara—-wheat bread,both
sensory evaluation and physical instrumental analysis were applied to evaluate the correlation of the results.
The experiment designed with five levels and four factors,fresh okara,sugar,yeast and butter,was investigated.
The result indicate that the TPA analysis and sensory evaluation of 20 kinds of bread were significant differences
(p<0.05) except the adhesiveness. While analyzing of the factor and principal component of the TPA data of
the bread,the main components were identified. The cumulative variance contribution rate was 82.90% . By
analyzing the correlation of the sensory evaluation and instrumental analysis,there were significant(p<0.05) or
highly significant(p<0.01) correlation(r=-0.326~0.986) between the results of TPA and the sensory evaluation.
Stepwise regression analysis was used to achieve, prediction equations with the parameters of TPA as
independent variables,and the data of principal sensory attributes as dependent variable. The prediction
equations of sensory hardness, cohesiveness,resilience were of significance in statistics. This research
provided theoretical basis for the application of physical instruments on the quality evaluation of baked goods.
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Table 1

Definition and criterion of sensory texture evaluation for fresh wheat—okara bread—baking
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Table 2 Determination results of texture analyzer (TPA mode) of wet dregs bread

fifi & () Zh P (gesec) G ER T A g EIF=X i

W (0%) 3807.07° 0.06* 0.70% 0.55% 1454.68° 0.22# 1.10
A (10%) 2355.91% 0.08" 0.56> 0.44¢% 1177.46% 0.17 1.20
W (15%) 1403.64< -1.09 .82 0.67f 760.51# 0.27°% 1.30
W 9 (20%) 5453.04" -0.42° 0.70% 0.55% 2096.82" 0.24% 1.40
B 25%) 7814.01° -0.10° 1.06® 0.83 3059.26 0.37* 1.50
B (6% 2712.21¢ -0.56° 0.73"4 0.58M 1137.11% 0.23# 2.10

Bl (8%) 1824.73 -1.41° 1.07: 0.87:bxk 988.67% 0.35" 2.20

Bl (10%) 1403.64<% -1.09° 0.82° 0.67% 760.51# 0.27°% 2.30
B (12%) 694.23¢ -0.43° 0.79" 0.65 349,94k 0.26°% 2.40
B (14%) 465.14" -0.29° 0.53% 0.43* 23446 0.17 2.50
R (0.6%) 1668.74% -0.38" 0.75% 0.58" 719.56# 0.23¢ 3.10
1Bk (0.8%) 1676.09°% 0.06° 0.93 0.73% 791.94¢# 0.30% 3.20
TRk (1.09%) 1501.29¢% -0.04* 0.75% 0.60 676.58" 0.24% 3.30
PR (1.2%) 1378.19" -0.18" 0.60 0.51 b 661.33" 0.21" 3.40
BB} (1.4%) 1354.07"% -0.17 0.59¢ 0.51" 649.75" 0.20" 3.50
i Q%) 989.71% -0.03¢ 0.85% 0.70% 589.58" 0.32¢% 4.10
T (4%) 791.77¢ -0.02¢ 0.68 0.564 471.66%* 0.26°% 4.20
Ml (6%) 1286.63% -0.04° 1110 0.9 ] et 766.454 0.42% 4.30
T (8%) 1389.56°% -0.04 1.20¢ 0.98 827.77% 0.45 4.40
I (109%) 1587.61¢% -0.07 104 0.88:bek 878.36" 0.39°% 4.50

= RSB EARANR 7 BEE RoR 22 53 B3 (p<0.05) ; R3] o
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Table 3 Results of texture measurement of wet dregs bread by sensory evaluation

GHliJ () GHIPHPE (g.sec) GHitE G 2RTE GUHLIE Gl &k
NE= efg be oh ef be 5
5 (0%) 12.5 12.5 12.3 11.1 13.3 12.7
W5 (10%) 13.3% 12.9 11.6 10.4" 13.8" 10.5%
W5 (15%) 14.2% 14.7° 14.1¢ 14.5° 14.7° 15.9¢
5 Q0%) 14.7¢ 14.4 11.8% 11.7¢ 14.8* 14.6°
W5 Q5%) 13.6™ 11.9¢ 18.2" 10.5 12.7% 17.3¢
(6% BE 8.5 12.6% 13.4¢ 9.0 10.1
Bl (6%) 10.1 f [ i k
Bl (8%) 11.8# 10.8° 18.4° 13.5¢ 11.5° 16.4¢
B (10%) 12,74 14.3* 14.1¢ 14.4* 14.3* 11.9%
B (129%) 13.2¢% 14.5° 13.6' 14.7¢ 14.4° 11.4
B (14%) 12.3% 12.2% 10.1/ 8.4 134 9.5%
WELE (0.6%) 10.7° 10.0° 12.9% 9.8" 10.6# 10.1%
1 RE (0.8%) 12.8% 11.5¢ 16.0° 10.9% 12.2¢ 13.2
fRE (1.0%) 13.6 14.5° 12.9% 11.5° 14.4* 10.6
MERE (1.29%) 13.4% 14.7¢ 10.31 13.9% 14.7 12.2¢
WERE (1.4%) 12.5% 11.5¢ 10.10 12.5¢ 12.2¢ 11.8"
T (2%) 11.6" 7.6 14.6° 13.3¢ 8.1 14.1¢
o (4%) 13.1% 8.5 12.7% 13.5¢ 9.0" 11.4i
Houl (6%) 13.6" 14.3* 19.1* 14.8 14.3 18.5
el (89%) 14.3* 12.6" 19.6* 14.7¢ 13.4% 19.8
o (10%) 13.2¢ 10.6° 16.9¢ 14.5* 11.3f 17.2¢
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Table 4 Total variance explained for TPA analysis of different

components of the twenty kinds of wet dregs bread
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Fig.1  Biplot of principal component analysis
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Table 6 Eigenvectors for principal components

B R T TTERR (o) R TR (%) D% F, F,
1 3.059 50.99 50.99 X; 0.100 0.495
2 1.915 30.91 82.90 X, -0.010 0.087
3 0.994 16.56 97.46 X; 0.319 -0.098
4 0.025 0.417 99.88 Xy 0.316 -0.131
5 0.005 0.082 99.96 Xs 0.127 0.479
6 0.003 0.043 100.00 X4 0.315 -0.115
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Table 5 The component matrix
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Fig.2 Biplot of principal component analysis of the twenty

kinds of wet dregs bread
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Table 7

Person correlation coefficients among the results of

TPA analysis and sensory evaluation

BERE  REMEPE  sRrE ARYE HREPE RIS

GHERY 0202 0.172 0.196 0212  0.233 0.267*
GHiME  0.071 -0.145 -0.040 -0.036 0.065 -0.074
GHAPE  0.151  -0.093 0.986%* 0.973*% (.244 (.955%*

GEREME -0.326% —0.209% 0.451%* 0.522%*% —0.260% 0.520%*
GUHMEM:  0.127 -0.107 -0.036 -0.037 0.124 -0.075
GIEIEME 0.256% —-0.046 0.865%*% 0.879%* 0.345%% (.901%*
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Table 8 Predictive equations for TPA parameters as functions of sensory attributes by stepwise regressions

JE R bR SR RHR YE RER? ROE e RER, FfH T AR

febiitin 0.986 0.973 0.972 0.489 Gs=1.809+15.093X?
G M 0.777 0.596 0.590 1.21 G=0.685+8.583X*+7.035X°
Gl 0.901 0.811 0.808 1.33 G;=0.633+2.187X°
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