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Correlation between Instrumental Parameter and Sensory Parameter in the Texture of Cooked Rice
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Abstract

This study aimed to find the optimum instrumental test conditions for the Texture Profile Analysis (TPA) of cooked rice
in order to predict the sensory texture attributes (hardness, adhesiveness, chewiness). Sensory evaluation was performed for
three kinds of instant cooked rice with university students in their twenties and the results of the sensory evaluation were
compared to instrumental TPA patterns. Using partial least squares regression, the instrumental TPA results at a cross-head
speed of 1.0 mm/sec and a compression ratio of 70% proved to be an excellent predictor of the sensory attributes of hardness
(R*=0.99) and chewiness (R*=0.99). The results at a cross-head speed of 0.5 mm/sec and compression ratio of 30% provided
an excellent model for the prediction of sensory adhesiveness (R°=0.83). In this experimental range, sensory hardness and
chewiness showed a high correlation with instrumental TPA parameters (hardness, cohesiveness, adhesiveness, springiness,
chewiness) with a high cross-head speed and compression ratio, while sensory adhesiveness showed a high correlation with
the TPA parameters with a low cross-head speed and compression ratio.
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Table 1. Sensory evaluation of the three cooked rice

sample

Sample A Sample B Sample C

Hardness 3.50£1.10%7Y  3.19+0.75° 438+1.15°
Women 3.50+£1.09 3.00+0.82 4.45+1.21
Men 3.60+1.14 3.600.55 420+1.10

Adhesiveness  3.13+1.31"" 4.44+1 26" 3.63+1.36™
Women 3.36x1.36 4.82+1.17 3.64+1.50
Men 2.60+1.14 3.60+1.14 3.60+1.14
Chewiness 4.13+1.20™  3.75+1.29° 5.13+1.03
Women 4.18+1.40 3.55+1.37 5.00£1.18
Men 4.0040.71 4.20+1.10 5.40+0.55

) Means + standard deviation with different letters in the same row
represent a significant difference at “p<0.05 or “p<0.01.
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Fig. 1. ‘Adhesiveness/Hardness’ ratio and ranking score
of the three cooked rice samples as a function of cross-
head speed and compression ratio in the texture profile
analysis and sensory evaluation.
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Table 2. Partal least squares regression (PLSR) models predicting the sensory textural attributes of cooked rice based on

the texture profile analysis

Regression coefficient Root mean square error Type of
R (RMSE) data transformation
Sensory hardness 0.5898 0.0370 Log
0.5 mm/sec - 30%"  Sensory chewiness 0.6003 0.0359 Log
Sensory adhesiveness 0.8305 0.2227 Linear
Sensory hardness 0.6542 0.2955 Linear
0.5 mm/sec - 70%  Sensory chewiness 0.6444 0.3461 Linear
Sensory adhesiveness 0.1945 0.0560 Log
Sensory hardness 0.9499 0.1125 Linear
1.0 mm/sec - 30%  Sensory chewiness 0.9453 0.1358 Linear
Sensory adhesiveness 0.5886 0.3469 Semi-log
Sensory hardness 0.9912 0.0054 Log
1.0 mmv/sec - 70%  Sensory chewiness 0.9891 0.0059 Log
Sensory adhesiveness 0.2443 0.4702 Linear

" Cross-head speed - compression rate (instrumental test condition)
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