
Benefits, Challenges & Applications

Salt Replacers & Enhancers



75% of salt hidden in processed foods

Convenience
75% is incorporated 
during manufacture 

and processing

Pleasure
15% is added 

during cooking or at 
the table

Health
10% of dietary 

sodium naturally 
present in foods

75% of salt we consume 
is hidden in processed 
foods, where it is used 
as preservative, 
texturizing agent and 
taste enhancer.

Hence, processed foods 
represent the greatest 
scope for significant 
reduction of salt intake.



Today’s solutions to sodium reduced products

• …Two types of solutions available to respond to the increasing demand for 
sodium reduced products

• …Traditional Salt Replacers and Salt Enhancers are frequently accompanied by 
off-notes

• Salt replacer: Mostly based on KCl, sometimes on mixes of NaCl and KCl. Salt 
replacers have to cope with bitterness and a lack of flavour enhancement

• Salt enhancer: Usually based on the use of yeast extracts, thus enhancing 
saltiness AND flavour (which is one of the key functions of salt). Standard salt 
enhancers are often accompanied by off-notes



Challenges for food manufacturers

• …To find a salt replacer or salt enhancer that allows rebalancing of the saltiness
and the flavour perception without generating off-notes

• …Salt perception is a combination of a number of important elements

• …There is no single solution to salt reduction

• …It is possible to remove salt and deliver a salt intensity acceptable to 
consumers

• …Companies are developing effective solutions to increase the saltiness and 
flavour perception in sodium-reduced products



A salt enhancer solution

• The aim is to find a salt enhancer which is able to decrease the sodium 
concentration in food products and is also able to rebalance the saltiness and 
flavour perception

• A decision was made to work without potassium chloride (KCl)

• However, tests have been carried out in combination with KCl, the most 
commonly used salt replacer, to provide the required flavour intensity and 
roundness 



An approach to develop a salt enhancer solution

Identify substances giving a salty 
impression & restore flavour intensity

Goal

Reduce the salt level & compensate with 
a compound enhancing salty sensation

How

Validation Models validated by consumer sensory 
panels



Successful testing in applications

• The salt enhancer has been tested in applications in combination with a flavour:

– To assess the influence of the salt enhancer system on the flavour 
perception

– To get the full picture of the challenges to solve in order to assure the same 
saltiness without compromising flavour  

• The saIt enhancer has also been successfully tested in applications containing 
KCl

• Can be used on its own for a small sodium reduction of between 10 & 20%

• To achieve a bigger sodium reduction of between 20 & 50% it can be used in 
combination with KCl



Sensory validation of the salt enhancer in application
• The salt enhancer has been evaluated and validated by sensory panels

• The salt enhancer was tested in the following applications:

– Chicken bouillon
– Cheese sauce

– Potato crisps

– Margarine & Spreads

• The salt enhancer was applied in food products with a salt (NaCl) reduction 
between 25-40% (other sources of sodium, e.g. MSG have been ignored as 
negligible)

• Comparison was carried out between the salt-reduced samples with and 
without the salt enhancer and the reference products



Set up of sensory tests

• The following sensory analysis have been carried out:

1. Addition of the salt enhancer as such

2. Addition of the salt enhancer in combination with KCl to represent 
applications where the use of KCl is desired



1. Methodology: The salt enhancer as such

• 4 flavoured products were presented in each session
– Reference

– Reference with 25-30% reduction of salt

– Reference with 25-30% reduction of salt + salt enhancer a
– Reference with 25-30% reduction of salt + salt enhancer b

All dosages indicated are ready to consume (RTC)

• Blind and balanced presentation order of the samples

• 20 trained panelists

• Saltiness and flavour intensity were rated on 10 cm linear scales (0=absent, 10= 
very strong)



Chicken bouillon: 25% salt reduction

*Means with different letters are significantly different at 95%, *** at 99.9%  of confidence, from Duncan comparison mean
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Cheese sauce: 30% salt reduction

***Means with different letters are significantly different at 99.9% of confidence, from Duncan comparison mean
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1. Conclusion: The salt enhancer as such

• These salt enhancers are an effective solution to restore saltiness and flavour 
intensity in salt-reduced food products

• These salt enhancers have been successfully tested in products with a salt 
reduction of up to 30% 

• The performance of salt enhancers depends on the application and on the level 
of salt reduction

• The major benefits of salt enhancers in salt-reduced products are:

– Increase of saltiness perception
– Increase of flavour intensity



2. Methodology: The salt enhancer with KCl
In general, a higher salt reduction is achievable when KCl is used

• 5 flavoured products were presented in each session
– Reference
– Reference with 30-40% salt reduction
– Reference with 30-40% salt reduction + KCl
– Reference with 30-40% salt reduction + KCl + salt enhancer a
– Reference with 30-40% salt reduction + KCl + salt enhancer b
All dosages indicated are ready to consume (RTC)

• Blind and balanced presentation order of the samples

• 20 trained panelists

• Saltiness and flavour intensity were rated on 10 cm linear scales (0=absent, 10= 
very strong)



Chicken bouillon: 40% salt reduction + KCl

*Means with different letters are significantly different at 95%, *** at 99.9% of confidence, from Duncan comparison mean
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Cheese sauce: 30% salt reduction + KCl

*Means with different letters are significantly different at 95%, ** at 99%, *** at 99.9% of confidence, from Duncan comparison mean
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Conclusion: salt enhancer with KCl

• KCl can partially replace NaCl
– The amount of KCl needed to replace a given reduction of salt depends on 

the application

• These salt enhancers have been successfully tested in products with a salt 
reduction of up to 40% in combination with KCl

• The major benefits of these salt enhancers in salt-reduced products with KCl 
are:
– Increase of saltiness perception
– Increase of flavour intensity
– Increase/improvement of roundness/mouthfeel



Challenges of today’s solutions

• …Salt replacers can have a negative effect on the flavour/taste properties of 
salt-reduced products

• …Some products may no longer have a clean label

• …Cost is a major issue as salt is one of the cheapest food ingredients available



Tomorrow’s solutions?

• …Research and Development continues to address the challenges associated 
with current technologies

• …Key receptors that mediate taste in humans are being discovered

• …Compounds that bind to human taste receptors are known as hits

• …A panel of taste testers evaluate the taste effect of the most potent hits

• …Identification to commercialization is a long process

• …Molecular screening in vitro by cell based bio-assays



Conclusion
• …Salt reduction in processed foods provides a challenge for food 

manufacturers

• …The use of salt enhancers can overcome some of these challenges

• …The type of application and the desired level of salt reduction affects the 
performance of salt enhancers

• …The major benefits are the increase of saltiness perception and the increase 
of flavour intensity

• …Current technologies can pose challenges on taste

• …The future of overcoming the negative effect on the taste of a salt-reduced 
food product is positive
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