Research & Reviews: Journal of Food and Dairy

Technology

e-ISSN: 2319-1234

Food Rheology: Principles Measurement and Applications in Food

Processing

Priya Sharma*

Department of Food Science and Technology, University of Delhi, New Delhi, India

Received: 01-Sep-2025, Manuscript No.
jfpdt-25-186607; Editor assigned: 04-
Sep-2025, Pre-QC No. jfpdt-25-186607
(PQ); Reviewed: 22-Sep-2025, QC No
jfpdt-25-186607; Revised: 25-Sep-
2025, Manuscript No. jfpdt-25-186607
(R); Published: 30-Sep-2025, DOI:
10.4172/2319-1234.13.019

*For Correspondence

Priya Sharma, Department of Food
Science and Technology, University of
Delhi, New Delhi, India

E-mail: priyasharma.aquafood@du.ac.in

Citation: Priya Sharma, Food Rheology:
Principles Measurement and Applications
in Food Processing . RRJ Hosp Clin Pharm.
2025.13.019.

Copyright: © 2025 Priya Sharma, this is an
open-access article distributed under the
terms of the Creative Commons Attribution
License, which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author and
source are credited.

Editorial

ABSTRACT

Food rheology is the study of the flow and deformation behavior of food materi-
als under applied forces. It plays a critical role in food formulation, processing,
quality control, and sensory evaluation. Understanding the rheological proper-
ties of foods, including viscosity, elasticity, and plasticity, helps in predicting
processing behavior and consumer perception. This article reviews the prin-
ciples of food rheology, methods of measurement, factors affecting rheological
properties, and its applications in various food industries. Emphasis is given to
the relationship between rheology, texture, and processing efficiency in modern
food technology.
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INTRODUCTION

Rheology, derived from the Greek word rheo meaning “to flow,” deals with the
deformation and flow behavior of materials. In foods, rheological properties in-
fluence processing, packaging, stability, and consumer acceptability.

Food materials can be liquid, semi-solid, or solid, and their flow behavior can be
Newtonian or non-Newtonian. Understanding these properties is essential for
designing equipment, controlling processing operations, and optimizing texture
and mouthfeel of food products [,

PRINCIPLES OF FOOD RHEOLOGY

Resistance of a fluid to flow. Newtonian fluids (water, sugar solutions) have con-
stant viscosity, while non-Newtonian fluids (ketchup, yogurt) show variable vis-

cosity with applied stress. Elastic materials return to their original shape after deformation (e.g., gelatin). Viscoelastic foods exhibit
both viscous and elastic behavior (e.g., bread dough). Some foods (mayonnaise, peanut butter) require a minimum force to start
flowing. Yield stress indicates the strength of the internal structure. Thixotropy: viscosity decreases under shear over time (e.g.,
ketchup). Rheopexy: viscosity increases under shear (less common in foods).

MEASUREMENT TECHNIQUE

Measure flow under controlled shear rates. Rotational viscometers are widely used in industry. Assess viscoelastic properties such
as firmness, cohesiveness, and springiness. Measure complex rheological behavior under varying stress, strain, and frequency.
Evaluates the viscoelastic response to oscillatory forces. Simple tools for semi-solid and viscous foods (e.g., sauces, spreads) 2.

FACTORS AFFECTING FOOD RHEOLOGY

Protein, fat, carbohydrate, and water content influence flow and texture. Higher temperatures generally decrease viscosity in
liquids. Affects protein gelation and stability. Homogenization, emulsification, and cooking alter rheological properties. Hydrocol-
loids, stabilizers, and thickeners modify flow behavior .
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APPLICATIONS OF FOOD RHEOLOGY

Texture optimization for consumer acceptability (e.g., yogurt, chocolate). Ensures efficient pumping, mixing, filling, and extrusion
operations. Rheological properties indicate consistency, stability, and shelf-life. Rheology predicts mouthfeel, spreadability, and
chewiness in foods. 3D printing of foods and plant-based alternatives rely heavily on rheological behavior for printability and
structure ¥,

CHALLENGES AND FUTURE TRENDS

Developing models to predict complex food behavior under dynamic conditions. Correlating rheology with sensory perception and
consumer preferences. Using rheology to design personalized nutrition and functional foods. Integration with computational fluid
dynamics (CFD) for process simulation ©®,

CONCLUSION

Food rheology is an essential aspect of food science and technology, influencing product quality, processing, and consumer per-
ception. Measuring and understanding rheological properties enable better formulation, efficient processing, and improved sen-
sory attributes. Advances in rheological analysis, modeling, and integration with emerging technologies will continue to enhance
innovation in food product development and processing.
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