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Cold and 
Creamy
Beyond manipulating the five basic 
tastes, researchers at Senomyx are 
developing compounds that, like 
menthol, feel “cold” on the tongue. 
They are also exploring the percep-
tion of “fatty” and “creamy” fla-
vors. “This is really brand-new  
science,” says vice president 
Gwen Rosenberg. “That’s part of 
the excitement—nobody really 
has done this before.”

A blocker would make the food palatable; of 
course, it would have to be affordable.

Another company, Redpoint Bio in Ewing, 
N.J., is developing bitter blockers using a slight-
ly different approach. Instead of hunting for 
compounds that affect receptors on a taste cell’s 
surface, the firm is seeking compounds that 
interact with signal pathways inside such cells. 
One target is a common ion channel called 
TRPM5; Redpoint is looking for compounds 
that either block or activate it. The company is 
collaborating with Coca-Cola and with Givau-
dan, a Swiss flavor and fragrance company, and 
anticipates that foods containing its compounds 
will be on grocery shelves within two years. 

Salt is another grail because it is linked to car-
diovascular disease. This year Senomyx identi-
fied the primary receptor responsible for salt per-
ception: a pore or channel that spans the mem-
brane of a taste cell, allowing sodium and 
hydrogen ions inside. Compounds that interact 
with the channel could enhance the potency of 
salt’s effect. Reducing salt intake by even a small 
amount “could have a significant impact on both 
health and quality of life,” says Zuker, who has 
stayed at U.C.S.D. while being a scientific advis-
er to Senomyx. If it is so hard to change people’s 
eating habits, he reasons, then it makes sense to 
change their perceptions instead. In a few years, 
consumers might find themselves eating foods 
with a fraction of the calories and salt they once 
had, without noticing the difference. 

Whether people will actually consume fewer 
calories if their foods become tastier and health-
ier remains to be seen, however. “That’s a tough 
question, a very controversial one,” Monell’s 
Beauchamp says. People might consume lots of 
sweet food for reasons that have nothing to do 
with taste. Monell, which has received some 
funding from Senomyx, is studying how food 
and flavor preferences differ among people; how 
flavor affects digestion, metabolism and appe-
tite; and how the body controls eating behavior. 
Preliminary findings, for example, suggest that 
our flavor preferences are essentially solidified 
by the age of three months and that a mother’s 
meals during pregnancy and breast-feeding 
influence the foods her offspring end up enjoy-
ing. But the link between flavor preferences and 
satiety is not yet clear, Senomyx’s Rosenberg 
acknowledges: “Satiety is a complex issue, and 
more work needs to be done.”� n

Melinda Wenner is a freelance science writer 
based in New York City.

the high concentrations at which they are need-
ed. “From a sensory point of view, they’re not 
ideal,” says Gary Beauchamp, director of the 
Monell Chemical Senses Center in Philadelphia. 
Diet sodas, for example, never taste quite as 
good as the real thing because the bitter after-
taste alters the brain’s perception. If food com-
panies could use less of the substitute, the bitter 
taste pathway would not be activated. (Coke 
Zero, which reportedly tastes better than Diet 
Coke, uses a mixture of sweeteners with less 
combined volume; the lower amount avoids 
activating the bitter receptor.)

With the ability to test so many compounds, 
Zuker realized Senomyx could identify mole-
cules that did not have any flavor on their own 
but interacted with sweeteners and sweet recep-
tors to enhance the perception. “We thought, 
my God, if we have the receptors, maybe we can 
find clever ways to make a little bit of sugar taste 
as if you have a lot,” he says. 

After screening 200,000 compounds, Seno-
myx researchers identified one that makes 
sucralose taste four times sweeter. The modula-
tor recently completed the taste association’s 
approval process and could be added to prod-
ucts in early 2009. The potential market is huge: 
an estimated 5,000 retail products currently 
contain sucralose. Senomyx has also found a 
sugar enhancer that makes sucrose, or table 
sugar, taste more than twice as sweet. In this 
way, Senomyx could cut the calories in foods yet 
ensure that they taste the same. And diet foods 
could taste even better than they do now. 

Similarly, Senomyx’s first savory enhancer  
is already in some Nestlé products. It makes 
foods taste heartier—a trait common to protein-
rich foods such as meats and cheeses as well as 
snacks such as flavored potato chips—without 
lots of the MSG usually added to achieve this 
effect.

Bitter and Salty, Too
Senomyx is also developing bitter blockers that 
could broaden the use of soy proteins, as well as 
rid cocoa of its bitter aftertaste, lessening the 
sugar that manufacturers add to cocoa-based 
products. Such blockers could also aid drug 
companies that are trying to develop “pharma-
ceutical crops,” such as rice and soybeans that 
contain oral vaccines for hepatitis B and other 
diseases. These crops might be grown in devel-
oping countries where access to vaccination is 
limited, but if the medicinal component makes 
them taste bad, local people will not eat them. 

other parties. The association’s Gen-
erally Recognized as Safe (GRAS) pro-

gram was established by the Food and Drug 
Administration in 1960 to oversee safety assess-
ments of flavor compounds consumed in small 
amounts. Because the quantities are so minute, 
the compounds do not have to go through the 
more rigorous FDA safety process required for 
food “additives.” When Senomyx submits infor-
mation about a new compound, a panel of inde-
pendent scientists decides, based on its chemistry, 
whether it will be safe to consume.

Although the process can take two years, 
some critics question its validity. Michael Jacob-
son, executive director of the Center for Science 
in the Public Interest in Washington, D.C., says 
the GRAS process “certainly is a case of the fox 
guarding the chicken coop.” He does acknowl-
edge that “flavorings typically have been innoc-
uous chemicals used in small amounts” and  that 
there is no history of safety problems.

Sweet Enhancement
Better sweeteners are at the forefront of Seno
myx’s work. The low-calorie sugar substitutes 
available today, such as aspartame, sucralose 
and saccharin, often have bitter aftertastes at 

to these high-through-
put “robot taste testers” 
to see which ones interacted 
with which cells.

Today Senomyx has a library of 500,000 
synthetic and natural compounds. “We 
can look at hundreds and thousands of 
different compounds and ingredients and 
can find a needle in the haystack,” says 
Mark Zoller, the company’s chief scientif-
ic officer. After identifying a compound 
that interacts uniquely with a taste cell, 
employees use the screening process to 

further improve its physical properties. Some 
compounds might need to dissolve in liquids or 
to retain their effects when heated. Many must 
remain stable in products for months on end. 
Senomyx develops assays to test for such char-
acteristics, and “we can actually put the new 
sample in a cereal flake and see how it behaves 
and how it tastes,” says vice president Gwen 
Rosenberg. 

The company patents promising compounds 
and begins safety certification by sending infor-
mation to the Flavor and Extract Manufacturers 
Association in Washington, D.C., an organization 
of flavor manufacturers, ingredient suppliers and 

Contrary to old models (bottom left), the tongue does not have regions 
that detect one type of flavor. Instead taste buds embedded in papilla 
(bumps) across the tongue sense all flavors. Each bud contains 
elongated taste cells that respond to sweet, salty, sour, bitter 
or umami (savory). Receptors on the surface of a sweet cell, 
for example, bind to sugar molecules. If only a few sugars 
are bound, the bud sends a weak signal to the brain (oppo-

site page, top); if more sugars are present, more binding will cause a 
stronger signal of “sweet”(middle). Taste enhancer molecules, 

which do not prompt a signal on their own, strengthen the 
likelihood that sugar molecules and receptors will bind, 

intensifying the sweet sensation even when only a few 
sugar molecules are present (bottom). � —M.W.
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