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Formulation of prompt evaluation system with a simple instrument for predicting
viscosity of liquid foods under swallowing condition
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Objectives of this work were to develop a viscometer suitable for predicting
the viscosity (thickness) of liquid foods under the swallowing condition and to formulate the

evaluation system. The designed viscometer is for a structurally simple and easy-to-use instrument
with promptness. A flow channel instrument was devised to simulate the swallowing behavior, being
modified operationally and structurally, and the liquid flow in the instrument was analyzed in a
hydraulic manner. For the flow experiments, Newtonian and non-Newtonian test liquids were employed.
A methodology to evaluate the viscosity was discussed specifically for this instrument and then a
concept was proposed based on the relation between the friction coefficient and characteristic flow

length. Additionally, the effects of operational and geometrical conditions on the flow were
revealed in consideration of the process swallowing liquid foods.
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1. flow channel, 2. gate, 3. leveler

(c) Flow in instrument and its measurement
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(f) Circularly-cylinderical obstruction
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4. protractor, 5. stopper, 6. circular cylinder

Figure 1: Design and operation of flow
channel instrument.
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Figure 2: Relationship between friction
coefficient, C/{Re, and characteristic flow

length, L/L’.
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