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Analysis of Partial Least Square Regression on Textural Data from
Back Extrusion Test for Commercial Instant Noodles

Su kyoung Kim and Seung Ju Lee*

Department of Food Science and Technology, Dongguk University

Abstract

Partial least square regression (PLSR) was executed on curve data of force-deformation from back extrusion test and
sensory data for commercial instant noodles. Sensory attributes considered were hardness (A), springiness (B),
roughness (C), adhesiveness to teeth (D), and thickness (E). Eight and two kinds of fried and non-fried instant noo-
dles respectively were used in the tests. Changes in weighted regression coefficients were characterized as three
stages: compaction, yielding, and extrusion. Correlation coefficients appeared in the order of E>D>A>B>C, root
mean square error of prediction D>C>E>B>A, and relative ability of prediction D>C>E>B>A. Overall, ‘D’ was the
best in the correlation and prediction. ‘A’ with poor prediction ability but high correlation was considered good

when determining the order of magnitude.
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Back extrusion test
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Fig. 1. Sample curves of back extrusion tests on 10 kinds (1-10)
of commercial cooked instant noodles in Korea.
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Fig. 3. Weighted regression coefficients of independent to dependent variables of PLSR. The independent variables are data points
on back extrusion force-deformation curve. The dependent variables are sensory attributes. A: hardness, B: springiness, C:
roughness, D: adhesiveness to teeth back, E: thickness. Two curves of force-deformation for the highest and lowest dependent
variables were presented in each graph.
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Table 1. Experimental and predicted sensory attributes of commercial cooked instant noodles from sensory evaluation and PLSR,

respectively
Commerci Hardness Springiness Roughness Adhesiveness to teeth Thickness
al instant
noodles! Experimental® Prediction’ Experimental Prediction Experimental Prediction Experimental Prediction Experimental Prediction
6 4.9* 4.3 4.8® 4.4 2.6 2.9% 2.7 3.0 4.3 4.2®
6.0° 6.0 4.8 5.4¢ 3.1¢ 2.7 3.4% 3.4 4.1 4.8°
10 42° 4.1° 3.4° 34 2.2° 2.3 L7 1.8 3.7° 3.7
1 5.6 5.8 5.0 5.2 2.4 2.5° 2.7 2.9 6.2° 6.2°
8 4.1° 4.5% 4.3 4.7* 3.7¢ 3.1° 3.0 2.9%¢ 4.4*® 4.0
9 5.6" 5.5% 5.5% 5.1% 2.4° 2.7 3.6® 3.5 3.9% 3.7°
7 3.5° 4.1* 4.3 4.5% 2.5¢ 2.5° 2.9 2.8 3.7° 4.0
2 7.4° 6.6° 6.8° 5.9¢ 3 3.0 4.4 3.8 6.0" 5.3
4 5.0 5.4 4.2 4.7 2.6 2.9 2.8 3.1 5.1 4.8°
3 5.0 5.1 4.5 4.4 3.2° 2.9° 3.0 3.0 4.5 5.1°
! Referred from Fig. 1.
2 Averages from 9 replications.
* Averages from 3 replications.
**Averages with the same letters are not significantly different in the same columns (a=0.05).
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Table 2. Model statistics for prediction of texture attributes of commercial instant noodles using back extrusion test

Attribute Range of sensory data (min-max) R' # of PCs ? RMSEP * RAP*
Hardness 3.5-74 0.83 5 0.33 0.97
Springiness 3.4-6.8 0.78 5 0.29 0.97
Roughness 2.2-3.7 0.55 5 0.14 0.99
Adhesiveness to teeth 1.7-44 0.84 4 0.12 1.00
Thickness 3.7-6.2 0.85 3 0.19 0.99

'R is the correlation coefficient between observed and predicted validation scores.
>Number of principal components chosen according to the residual variance plot to avoid overfitting.

3Root Mean Square Error of Prediction expressed in sensory units.
*Relative Ability of Prediction = (S  -RMSEP?/(S* -S>.,) where:

tot tot”

S =standard deviation of the sensory intensities across all samples for a particular attribute

S, (MSE/[P*R])'”
MSE=mean square error derived from a two way analysis of variance
P and R=the number of sensory panelists and replicates
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