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A Novel Method for Evaluating Viscosity and Viscoelasticity of
Liquid Foods by a Non-Rotational Concentric Cylinder Setup

Kanichi Suzukr*

* Department of Food Science, Faculty of Applied Biological Sicence, Hiroshima
University, 1-4-4 Kagamiyama, Higashi-Hiroshima 739-8528

A concentric cylinder system without plunger rotation was applied in this study. The theory
and method were based on analyzing shear stress acting on the surface of plunger when the plunger
moved upward or downward a very small distance at a constant speed. Sample used were sucrose

solutions, French dressing, tomato catsup, mayonnaise, etc.

The viscosity of these samples could be

evaluated from the force measured just after the starting time of the plunger moving (theoretically, ¢
=0). The viscoelasticity was also evaluated by analyzing the change in force during the plunger

movement for a quite small distance.
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Fig. 1

Schematic illustration of the setup (A)
and the model (B) for evaluating
viscosity and viscoelasticity of liquid
foods by a non-rotational concentric
cylinder system in which inner cylinder
(plunger) moves upward or downward a
very short distance perpendicularly at a
constant speed
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Fig. 2 Force-time curves for a viscous fluid
(A), elastic body (B) and viscoelastic
fluid (C) estimated from the theoretical
equations proposed in this study
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Fig.3 Comparison of measured values of
viscosity evaluated from eq. (16) with
the literature values'®

@ , glycerol solution ; O, sucrose solution.
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Fig.5 Comparison of the viscosity (A) and shear modulus (B) measured by the
proposed method and egs. (15) & (22) in this study with the values measured
by the established dynamic method (Stress Tech, dotted lines)

O, Mayonnaise ; @ ., Tomato catsup ; A, French dressing ; ll , Gum arabic (30 wt%).
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