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What is Monell? 

• Conducts highly focused, multidisciplinary basic research 

• Disseminates this new knowledge through technical and popular 

media 

• Creates and licenses intellectual property 

• Assists industry in translating research into commercial practice 

• Trains students and scientists from government, industry and 

academia 

Mission:  To improve health and well-being by advancing the 
scientific understanding of taste, smell, and related senses. 

Established in 1968, Monell is a scientific institute 
dedicated to research on the chemical senses  
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Monell Organization 

A nonprofit basic research institute 

More than 50 Ph.D. scientists with expertise in: 

Biochemistry 

Molecular Biology 

Genetics 

Immunology 

Ecology 

Chemistry 

Physiology 

Psychology 

Neuroscience 

Modern research laboratories on University of Pennsylvania campus in 

Philadelphia, Pennsylvania, USA 4 



Monell Chemical Senses Center 
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Chemosensory Superstimuli 
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Sweet 
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Salty 
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Diseases related to excess nutrient intake 

Obesity 

Diabetes 

Hypertension 

Some cancers 

Probably many others 
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 Salt taste  
 

 Brief outline of talk 
 
Salt and health   
Salt taste perception 
Strategies to reduce sodium in the diet 
The U.S. Institute of  Medicine Recommendations 
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Salt, … the primordial narcotic* 

*Multhauf, RP, Neptune’s Gift, Baltimore: The Johns Hopkins University Press, 1978, p. 4. 9 



Too much? 
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The clinical problem  
 
In the US, once a person reaches his/her fifties, 
the risk of developing high blood pressure over 
the remainder of the lifespan is estimated to be 
90% even for those with healthy blood 
pressures.  It has been estimated that reducing 
sodium intakes could prevent up to 100,000 
American deaths annually and save billions in 
medical costs. 
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World Health Organization:  
Salt intake recommendations 

WHO recommends a reduction in sodium 
intake to reduce blood pressure and 
cardiovascular disease, stroke and coronary 
heart disease in adults. WHO recommends 
a reduction to <2g/day sodium or 
2000mg/day (5g/day salt) in adults 
 
WHO recommends a reduction in sodium 
intake to control blood pressure in children. 
The recommended maximum level of intake 
of 2g/day sodium in adults should be 
adjusted downward based on energy 
requirements of children relative to those 
of adults 2012 
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Background on salt taste perception 
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 Salt taste cells have receptors that recognize Na 
and transmit this information to the brain.  

Salty 
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Putative salt taste receptor 

Bitter 

Sour 

Sweet 

Umami 
Nerves to the brain 



Gillette, 1985 

Salt is a magic ingredient 
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Salt Bitter 
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Salt Inhibits Bitterness 
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Salt enhances sweetness by inhibiting bitterness 
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Breslin & Beauchamp, Nature 
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 Summary: Sodium inhibits bitterness 

We do not know how sodium inhibits bitterness. 

 

Inhibition happens at the bitter receptor level. 

 

If we understand this mechanism we may be able to 
find non-sodium bitterness inhibitors and thereby 
reduce sodium needed to make food palatable. 

 

Monell has a major research program to identify this 
mechanism.   
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Some other potential strategies to 
reduce salt in food 

Salt enhancers 

 Example: L-ArgHCl 

 Odors may enhance saltiness 

Salt substitutes 

 Potassium chloride 

 MSG (also an enhancer) 

Sensory preference changes in consumers 

 Gradual reduction in sodium in food 
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Breslin & Brand, 2012, unpublished 

L-Arginine is a salt taste enhancer 
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Odors may enhance salt taste 

Odors generally need to be associated (congruent) 
with saltiness. 
 
That is, odors that people are used to experiencing 
with salt can enhance the saltiness  foods. Other 
odors that are not usually experienced with salty 
foods can inhibit saltiness. 
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Potassium chloride as a salt substitute 

KCl tastes salty to many people but we do not 
understand why. 
 
It is the most common salt substitute, often mixed 
50-50 with NaCl. 
 
Yet it has major flaws: Unpleasant (“bitter”) taste to 
many individuals. 
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Added MSG Can Result in Lower 
Total Sodium Intake 

 

To be discussed in detail in the 
next presentation 
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Gillette, 1985 

Salt is a magic ingredient 
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Flavor and Acceptability of 
Monosodium Glutamate 

 The Quartermaster Food and Container Institute for the 

U. S. Army, 1948 

 

 
 
 
“If you take an ordinary person and give him a mixture glutamate 

and salt it reminds him of chicken.” 
“…accentuates the desirable notes and suppresses objectionable 

ones.” 
“…{it} creates a persistent, lingering flavor reaction.” 
“… it is a sort of an overall taste flavor and feel.” 
“The persistent effect is present in the whole mouth.  It is 

difficult to describe this sensation other than to call it  ‘the 
feeling of satisfaction.’” 

 “The closest similar taste I know is salted chicken broth.” 
 

 



0.3% Na 
From NaCl 

0.16% Na 
From NaCl 

0.05% Na 
From MSG 

These two noodle dishes are equally palatable but the one with 
added MSG has about 30% less total sodium content 

= 

Monosodium glutamate addition can result in 
equally palatable food with a 30% reduction in 

total sodium 



Gradual reduction of sodium in food can 
lead to preferences for lower levels of 

sodium in foods. 

Clinical impression when people put on low 
Na diet to reduce blood pressure 
 
Anecdote from individuals who go on low 
Na diet. 
 
Experimental studies beginning in 1980s 
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Bertino, Beauchamp  & Engleman, AJCN 

Pre diet 

Low Na diet 

Li
ki

n
g 

NaCl Concentration in crackers (%) 

Decreasing Na intake is followed by 
decreased salt preference 
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A change in salt intake is followed by a 
change in salt preference 

Lowered salt intake reduces high salt preference 

 - Bertino, Beauchamp & Engelman. AJCN 36: 1134-1144, 
1982. 

 - Blais, Pangborn, Borhani, Ferrell, Prineas & Lang. AJCN 44: 
232-243, 1986 

 - Elmer. Unpublished PhD thesis, University of MI, 1988 

 - Mattes. AJCN 65(Supplement): 692S-7S, 1997. 

Increased salt intake increases high salt preference 

 - Bertino, Beauchamp & Engelman. Physiol Behav 38: 203-
213, 1986 

 - Teo, DiNicolantonio & Morgan. Clin Exp – Theory and 
Practice A&(12), 1986. 
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Unique Challenges 

Roles sodium plays in foods 
 

Taste & flavor  
 

Food safety & shelf life 
 

Texture (functionality) 
 
Ubiquity of sodium in the food supply 
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Dietary sources of sodium in the U.S. 
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  Major Recommendation of the U.S. Institute 
of Medicine Committee on Strategies to 

Reduce Sodium Intake 
 

 “FDA set mandatory standards to require food and 
restaurant industries to gradually reduce the salt 
content of their products.” 

 
This will include a coordinated approach to set standards 

for safe levels of sodium added to foods using existing 
FDA authorities to modify the Generally Recognized as 
Safe (GRAS) status of salt and other sodium-containing 
compounds   

 

Institute of Medicine, 2010 
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Stepwise process for achieving final 
standards for the addition of salt to foods   
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Status in U.S.A.* 

2010: Institute of Medicine recommends mandatory 
gradual reduction of salt in manufactured foods 

 

2014: Government mandates step-wise reductions in 
sodium in foods for childrens school meals. Stalled 

 

2016: FDA proposed voluntary reductions of salt in these 
foods 

 

2019: Finalized 2 and 10 year goals to be formally 
established. Not yet done  

36 * Michael Jacobson draft letter to  U.S. Congress 



Overall Hopeful Conclusion 

Much of the U.S. and world population is consuming 
sodium at levels that are simply too high to be “safe.” 

 

Multiple innovative strategies to reduce sodium intake will 
include use of   

 - salt enhancers 

 - salt substitutes  

 - as well as gradual reduction of salt in  
  manufactured and restaurant foods 

This will result in an overall reduction of salt intake in the 
population as a whole thereby benefitting human health 
and well-being while maintaining the flavor and taste of 
foods we currently enjoy. 
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Presenter disclosure 

I obtain no personal funds (consulting funds) from any 
private company. 

Most of the research studies described in this presentation 
that I participated in were supported by grants from the 
National Institutes of Health or other non-profit 
government organizations. 

Ajinomoto provides an annual consulting fee to the Monell 
Center that is used by the Center’s Director to support a 
small portion of my research program. 
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•LIKE OUR PAGE  on 

•FOLLOW  US  on  

@MonellSc 

facebook.com/MonellCenter    
(look for the golden face) 

•SIGN UP for news updates at    

www.monell.org 
on the Contact Us page 
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