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Model parameters

1 Newtonian oc=ny

2 Power law o=Ky'

3 Bingham

4 Casson

o=0,+ Ky

6" =0, +K())

o = shear stress (Pa)
= Newtonian viscosity (Pa.s) n
y=shear rate (s'l)
o = shear stress (Pa)

K = consistency coefficient (Pa.s")
n = flow behavior index
(dimensionless)
y=shear rate (s'l)

o = shear stress (Pa)

o, = yield stress (Pa)

K = consistency coefficient (Pa.s")

y=shear rate (s'l)

0.5 o = shear stress (Pa)

o, = yield stress (Pa)
K = consistency coefficient (Pa.s)

y=shear rate (s'l)
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Abstract

A knowledge of the rheology behavior of fruit juices is important in quality control, process
control and engineering applications. Temperature and concentration are the most commonly
used factors for the study of rheological behavior of foods. In the present research, the effects
of temperature and concentration on rheological behavior of white mulberry concentrate were
investigated using a rheometer at temperature range from 25 to 65°C and soluble solid
concentration of 45—65 °Brix and shear rates of 0-200 s™. An Arrhenius equation was used to
determine the effect of temperature on viscosities of white mulberry concentrate thus E,
values of samples were calculated. Moreover, the effect of concentration on the viscosity of
samples was described by Power law and exponential relationships and the combined effect
of temperature and concentration on the viscosity of the white mulberry concentrate was
investigated by combining the Arrhenius and Power law relationships or exponential
relationships. The samples of white mulberry concentrate were found to exhibit non-
Newtonian behaviors (0.97<flow behavior index<1) and the power law model was selected as
the best fitted rheological model to the experimental data (R* > 0.9998). The viscosities
dependency on temperature and concentration were well described by Arrhenius equation (R?
> 0.99) and exponential relationship (R? > 0.95), respectively. The activation energies vary
from 22.97 to 47.14 kJ/mol depending on sample concentration. Furthermore, the combined
effect of temperature and concentration on the viscosities of the white mulberry concentrates
were well described by exponential model (R* > 0.95). In general, the results of present
research can be used in processing of white mulberry concentrate for initial knowledge of its
rheological properties.

Keywords: Rheological Behavior, Power Law, White Mulberry Concentrate, Arrhenius
Equation, Viscosity
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