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Abstract

Finding a nondestructive method, for rapid evaluation of bread crumb changes during storage, helps
researchers to assess the effect of different additives on quality properties and shelf life of bread.
Therefore, in this study the changes of bread free vibrational parameters including natural frequency,
damping ration, zero-crossing rate, average, standard deviation, peak, energy and entropy were
evaluated in comparison with bread textural and sensorial properties on 0, 2 and 4 storage days.
Finally, a predictive model was developed to determine the textural characteristics of bread (firmness,
chewiness, cohesiveness and springiness) using support vector regression with three kernels linear,
guadratic and radial basis function. Results of correlation coefficient of evaluation showed strong
relationship between vibrational parameters with textural variables. In addition, in general,
considering the error of three kernels as well as the correlation coefficient, the linear kernel performed
better than the other two kernels in predicting textural characteristics. Therefore, the results of this
study demonstrated the suitability of vibrational properties for determination of textural
characteristics of bread crumb during storage.
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1. Crumb firmness
2. Compression
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3. Agrinose
4. Texture Analyzer
5. Near-infrared Reflectance Spectroscopy
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Different letters within each column indicate significant differences (p< 0.05).
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Table 2. The effect of storage time on the vibrational parameters of bread

Vibrational Characteristics
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(day) crossing ratio Deviation
(mm/mv)
JES 6.12 22.00 790.59 0.52 294 9.61 0.79 196.08
Zero day
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Different letters within each column indicate significant differences (p< 0.05).
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Fig 3. Correlation coefficients between the vibrational parameters and texture feature
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Vibrational Characteristics

sSHy  Sloee  6F el cawd Syl (mm/ :“V) oSl (b iS5y
250 : Energy  Entropy | mv/mm)sLxe (b} (mm/mv) (Hz)
S e Codon ¢ )k Peak Average Natural
Texture Zero- Damping ) St_andard (mm/mv) (mm/mv) Frequency
parameter crossing ratio Deviation (mm/mv) (Hz)
¥ 0.98** -0.71*  -0.93** -0.87** -0.91** -0.62* -0.28 -0.08
Firmness
oesr el 0.87** -0.80**  -0.88** -0.80** -0.89** -0.51 -0.23 -0.12
Chewiness
S sgns -0.88** 0.56* 0.86** 0.87** 0.87** 0.30 0.20 0.18
Cohesiveness
el | -0.89** 0.70* 0.89** 0.88** 0.90** 0.48 0.32 0.07
Springiness
R P O e A I R A e SR WU GOV S v P VR

* and ** represent significant correlations at the level of 0.05 and 0.001, respectively.
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Textural Characteristics
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Z137)
Evaluation
Characteristics
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