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Rheological Properties of Mayonnaise - 1.
Shear Degradation Behavior in the Low Shear-Rate Range

By
Moritsugu HAMADA and YGji INAMASU

The non-Newtonian, time dependent flow properties of three kinds of mayonnaise were
studied using a coaxial cylinder viscometer in the shear rate range from 0.19 to 12.56 sec—1.

Three mayonnaise samples showed the plastic flow with the yield strees of 280 dyne/cm?,
and the shear stress-shear rate relation was expressed by HerscHEL-BuLkLEY'S equation. Shear-
rate thixotropic behavior was observed, and the result indicated that shear degraded structure
of mayonnaise required some time to recover to the original state of structure. Thixotropic
behavior, as well as shear-rate thixotropic behavior, was also observed at each given shear rate,
and the time dependent shear stress could be expressed by HerscherL-BuilKLEY’s equation
including a time dependent structural parameter A.

The shear stress, and hence the apparent viscosity decreased rapidly with the lapse of
shearing time, especially within the initial § minutes, and reached to a constant value after
40 minutes of shearing at each given shear rate.

The equilibrium structural parameter A,, was about 0.6, irrespective of kind of sample and
shear rate.
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Fig.1.  Flow curve of sample A.
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Fig. 2. Variation of shear stress with time of shear at different shear rates for sample A.
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Fig. 5.  Variation of apparent viscosity with time of shear at different shear rates for sample A.
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Fig. 7. Dependence of 1/(A — i, on the time of shear at different shear rates for sample A.
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Fig. 8. Dependence of 1/ (—n,) on the time of shear at different shear rates for sample A.
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Table 1. Apparent viscosity and time dependent structural parameter being at equilibrium for three
mayonnaise at different shear rates.
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