
Author’s Accepted Manuscript

Development of Fractional Viscoelastic Model for
Characterizing Viscoelastic Properties of Food
Material during Drying

Md Mahiuddin, Md. Imran H. Khan, Nghia Duc
Pham, M.A. Karim

PII: S2212-4292(17)30761-7
DOI: https://doi.org/10.1016/j.fbio.2018.03.002
Reference: FBIO283

To appear in: Food Bioscience

Received date: 16 October 2017
Revised date: 24 January 2018
Accepted date: 1 March 2018

Cite this article as: Md Mahiuddin, Md. Imran H. Khan, Nghia Duc Pham and
M.A. Karim, Development of Fractional Viscoelastic Model for Characterizing
Viscoelastic Properties of Food Material during Drying, Food Bioscience,
https://doi.org/10.1016/j.fbio.2018.03.002

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/sdj

http://www.elsevier.com/locate/sdj
https://doi.org/10.1016/j.fbio.2018.03.002
https://doi.org/10.1016/j.fbio.2018.03.002


1 
 

Development of Fractional Viscoelastic Model for Characterizing Viscoelastic 

Properties of Food Material during Drying 

Md Mahiuddin
1, 2

, Md. Imran H. Khan
 1, 2

, Nghia Duc Pham
1, 3

, and M. A. Karim
1*

 

1 
Science and Engineering Faculty, Queensland University of Technology (QUT), 

2 George St, Brisbane, QLD 4000, Australia 

2 
Department of Mechanical Engineering, Dhaka University of Engineering and Technology, 

Gazipur 1700, Bangladesh 

3 
Engineering Faculty, Vietnam National University of Agriculture, Hanoi, Vietnam 

*
Corresponding author’s Email: azharul.karim@qut.edu.au.            Cell: +61 7 3138 6879; 

Fax: +61 7 3138 1516 

Abstract 

Mechanical properties, specifically, viscoelastic properties of food materials are the 

most important characteristics which change significantly while drying is in progress. These 

changes of the viscoelastic properties have a great impact on the deformation of food material 

during drying. Understanding of the nature of this changing viscoelastic property is crucial 

for developing a realistic mathematical model for deformation during food drying. The 

viscoelastic properties of fresh food samples have been predicted using classical models such 

as Maxwell model and Burgers model. However, due to the diverse nature of food material, 

these models cannot predict various viscoelastic properties accurately (relaxation modulus, 

relaxation time, stiffness, coefficient of viscosity and creep compliance) during drying as 

conditions are continuously changed. In this context, the fractional viscoelastic model is 

proposed in this study as a new approach for predicting the accurate viscoelastic behaviour 

for food materials during drying. Therefore, the main aim of this paper is to develop and 

validate a viscoelastic model for characterizing viscoelastic properties of food material during 

drying using fractional viscoelastic model. The proposed model is used to capture the 
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