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Introduction
In this opportunity, I would like to talk about physical properties 

inside the Food Science, Food Processing, and Food Engineering.

Physical properties are characteristics related with physical aspects 
and phenomena of foods, they impact the degree of acceptability by 
consumers and are modified during the processing, such as color, 
density, flow properties, heat transfer properties, mass transfer 
coefficients, and viscosity, among others.

Color of foods, such in baked breads, is a quality parameter of great 
importance, color parameters may be related to the formulation of the 
specific bread and it is importantly related to those physicochemical 
reactions developed through the cooking. The color of foods may be 
expressed by different recognized and accepted scales, for instance the 
CIELAB (International Commission of Illumination´s/Commission 
Internationale de l´Eclairage), in which three parameters are utilized 
to grade the color, L* for luminosity, a* for the green-red range, and 
b* for yellow-blue range.

Density may be also used to follow the changes during the 
processing, such in the case of solid foods in which the relation mass 
to volume change through the drying process of meats or fish. Another 
example is how the density augment with the evaporation process 
of juices or milk concentration, in relation to the water elimination 
presented through this process.

Flow properties are meanly related to liquid foods, although 
some of them may be used in powder foods. These properties, such 
consistency coefficient, flow index and yield stress, may be utilized 
to classify foods as Newtonian fluids, such clarified juices, beer, 
and honey; or as non-Newtonians fluids, such is the case of cajeta, 
catsup, and yogurt. The yield stress is “more visible” in foods, such 
mayonnaise, and dressings. Other example, is liquid milk that changes 
from Newtonian in fresh form, to non-Newtonian (pseudo plastic 
type) in concentrated milk. Also, flow parameters of concentrated 
milk have been related to the degree of solids concentration, among 
other factors, such origin and thermal processing.

Flow behavior, flow properties and their modeling are very 
important aspects of engineering, that are determined and analyzed 
during the characterization of foods, either for new foods, for changes 
in formulation, and to know the effect of the processing on a specific 
food, such is the case of yogurt for instance. Yogurt is a milk product 

in which its formulation and manufacturing affects importantly its 
flow nature; this food item may include only the milk components and 
microorganisms, but also may include modifications in composition, 
such lower fat content, inclusion of calcium and a diversity of 
ingredients (other proteins, gums, minerals, and carbohydrates, among 
others), settled yogurt is normally manufactured without agitation, 
and thus the formed gel maintains its structure; or well gel structure is 
altered by agitation and shear stresses, in the case of drinkable yogurt.

Heat transfer properties, such thermal conductivity and diffusivity 
of solid foods are involved in heat transfer processes, such heating 
down (refrigeration and freeze drying for instance) or heating up 
(pasteurization and sterilization for instance), whereas the convective 
coefficient is involved through the heat transfer phenomena of food 
liquids. The knowledge of these properties and processing parameters, 
are needed to compute the freezing time or the overall heat transfer 
coefficient for evaporators design, just to cite a couple of examples. 
There are proposed equations to predict and compute the convective 
coefficients during evaporation and drying, for instance.

Similarly, but hard of understanding, diffusion and mass transfer 
properties/coefficients in food transformation and engineering, are 
properties involved in processes, such as dehydration, distillation, 
extraction, in which two phenomena may occur; one of them is 
developed at molecular level, then the determination of the diffusion 
coefficient is an important evaluation. And the other one, convection, 
at macromolecular level, in which this mass transfer coefficient 
determination, is an important engineering parameter.

The viscosity as other useable and important physical property is 
a flow parameter applicable for Newtonian fluids; gases have very 
low viscosities, but syrups of different concentrated fruit juices have 
very high viscosities. In the case of non-Newtonian liquid foods, 
an apparent viscosity may be measured and expressed at a range 
of deformations or shear rates, in order, to carry out a comparison 
between food liquids with different flow behavior. This property or 
those related flow parameters, are indispensable for the calculation of 
friction energies and pump power, needed for transportation of liquid 
foods through pipelines, as part of an engineering design.

With these brief comments, should be clear to understand the 
great importance, wide variety, and needs for the knowledge of 
physical properties, not just for students, also for technicians, process 
engineers, and researching people.1–9 
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Abstract

Physical properties are important food characteristics that may be very important and 
transcendent depending of the specific food and particular processing. These properties 
should be considered and controlled, no matter of the industrial transformation, some of 
them are color, density, flow nature, form, heat capacity, size, texture, and viscoelasticity, 
among others. Color and texture are more general and notably affected by processing 
(formulation, drying, thermal treatment), whereas flow nature, density and viscoelasticity 
are less known and their changes throughout pumping, evaporation and high pressure 
applications require deeper knowledge.
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Conclusion
Physical properties of foods are very important, they should be 

considered not matter of the food item and particular processing. 
They are modified and will have more or less importance depending 
on the food and transformation. Color is a determinant factor in 
food selection; form and size are of great significance in packaging, 
particle size is very important to control the drying degree, viscosity 
as Newtonian parameter of liquid foods change to non-Newtonian 
behavior with evaporation process. Then, these properties should 
be known by processor and scientist for food items design and 
transformations.
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