
Membrane-Based Concentration Methods for Processing Liquid Food

Adrian Jose*

Department of Food Processing, Universidad de Leon, Leon, Spain

DESCRIPTION
The food industry has seen remarkable advancements in 
processing technologies over the years, aimed at improving the 
quality and shelf-life of liquid food products. One such 
technology that has gained substantial attention is membrane-
based dewatering. Membrane-based dewatering involves the use 
of specialized membranes to remove water from liquid foods, 
concentrating them while preserving their essential attributes. 
This   study  explores  the  diverse  applications,  advantages,  and 
challenges associated with membrane-based dewatering 
technology in the concentration of liquid foods. By examining 
various membrane types, process parameters, and case studies, we 
aim to provide a comprehensive understanding of how this 
technology can revolutionize the food processing industry.

Membrane types and their applications

Membrane-based dewatering relies on a variety of membrane 
types, including microfiltration, ultrafiltration, nanofiltration, 
and reverse osmosis, each with unique properties and 
applications. Microfiltration, with pore sizes typically ranging 
from 0.1 µm to 10 µm, is well-suited for removing large particles, 
such as suspended solids and microorganisms, from liquid foods. 
Ultrafiltration, featuring smaller pore sizes (0.001 µm to 0.1 µm), 
can separate proteins, polysaccharides, and fats while retaining 
smaller molecules like sugars and ions. Nanofiltration, with even 
finer pore sizes (0.001 µm to 0.01 µm), is adept at retaining 
divalent ions and some organic compounds, making it useful for 
desalting and partial demineralization of liquid foods. Lastly, 
reverse osmosis, the most stringent of all, effectively removes 
water and nearly all solutes, yielding high-quality concentrated 
liquid foods. These membrane types offer a spectrum of 
possibilities for the concentration and purification of various 
liquid food products.

Advantages of membrane-based dewatering

Membrane-based dewatering technology offers numerous 
advantages that make it an attractive choice for the food industry. 
Firstly, it operates at relatively low temperatures, preventing 
thermal degradation of sensitive compounds, such as vitamins 
and enzymes, found in many liquid foods.

Secondly, it allows for selective separation, enabling the 
concentration of specific components while leaving others 
untouched. This selectivity is particularly beneficial for preserving 
the flavor and nutritional content of liquid foods. Additionally, 
the process is highly flexible, scalable, and can be easily 
integrated into existing production lines. Moreover, membrane-
based dewatering minimizes the use of chemicals and produces 
less waste compared to traditional methods, aligning with the 
growing demand for sustainable and eco-friendly food processing 
practices. These advantages collectively contribute to the 
widespread adoption of membrane-based dewatering technology 
in the food industry.

Despite its many advantages, membrane-based dewatering 
technology does come with its share of challenges. Fouling, a 
common issue in membrane processes occurs when particles or 
solutes accumulate on the membrane surface, reducing its 
efficiency. Strategies such as backwashing, chemical cleaning, 
and membrane modification have been developed to mitigate 
fouling. Another challenge is membrane integrity and durability, 
as membranes can degrade over time due to mechanical stress, 
chemical exposure, or fouling. Selecting the appropriate 
membrane material and design can help address this issue.

Additionally, the high operating pressures required for 
nanofiltration and reverse osmosis can result in increased energy 
consumption and operating costs, which must be carefully 
considered. Furthermore, the choice of membrane type and pore 
size should align with the specific characteristics of the liquid 
food product to achieve optimal results. These challenges 
highlight the importance of thorough process design and 
operational considerations when implementing membrane-based 
dewatering technology. Several case studies illustrate the 
successful application of membrane-based dewatering technology 
in the food industry. 

In the dairy sector, ultrafiltration membranes have been 
employed to concentrate milk, leading to the production of dairy 
products with enhanced flavor and reduced transportation costs 
due to decreased water content. In the fruit juice industry, 
nanofiltration membranes have been used to selectively remove 
bitter  compounds from  citrus  juices,  resulting  in  sweeter  and 
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more palatable products. Furthermore, reverse osmosis has been   
instrumental in the concentration of fruit  and  vegetable  purees, 
yielding concentrated ingredients used in various food applications.  

These case studies underscore the versatility and  positive  impact 
of membrane based dewatering technology on the quality and 
marketability of liquid food products.
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