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POTATO CHIPS, POPCORN, PRETZELS, NUTS. THESE POPULAR FOODS ALL  
have something in common—lots of salt. Many people find a salty taste pleasant, 
but salt does more than simply add saltiness. It can also enhance sweetness and 
hide unpleasant metallic or chemical flavors, rounding out the overall balance 

of flavors and improving the taste of food. Flavor can also be enhanced by adding herbs, 
spices, and vinegars, but adding salt is a cheap and easy way to make food taste good.

Unfortunately, taking too much salt has been associated with high blood pressure, 
which can damage the heart and blood vessels and increase the risk of a heart attack and 
stroke. For decades, the U.S. government and the American Heart Association have rec-
ommended consuming less salt. But reduced consumption of salt has not been shown to 
reduce blood pressure much and has not led to a decrease in heart attack and stroke in 
the U.S. population. Yet current guidelines still call for limiting salt intake to stay healthy. 
So how much salt do we actually need to take to stay healthy?

Health effects of salt
Cutting back on salt can reduce blood pressure, but often, the change in blood pres-

sure is small. According to the American Heart Association, a person who reduces 
salt intake from median levels (around 3,400 milligrams (mg)) to the federally recom-
mended levels (no more than 2,300 mg) typically sees a slight drop of 1% to 2% in 
blood pressure, on average.

Also, other factors affect blood pressure. For example, blood pressure increases with 
weight gain and decreases with weight loss. So, keeping a healthy weight can help pre-
vent high blood pressure. Eating foods high in potassium also seems to counter some of 
the effects of high salt consumption on blood pressure.

Studies comparing salt intake in different countries worldwide have not found a clear 
connection between salt intake and high blood pressure. Societies that eat lower levels of 
salt do not necessarily have less heart disease than those that eat a lot of salt.

In addition, salt directly affects other nutrients. For instance, consuming a lot of salt 
may cause more calcium to be excreted in the urine. Calcium is a mineral that helps to 
strengthen bones, so people on a high-salt diet may need more calcium to make up for 
the calcium lost (along with the excess sodium). Also, urinary calcium, the main con-
stituent of kidney stones, is increased by a high-salt diet. Therefore, a high-salt diet can 
lead to painful kidney stones.

By Chris Eboch

JA
CK

 S
PE

LL
M

AN
; S

HU
TT

ER
ST

OC
K;

 D
OL

LA
RP

HO
TO

CL
UB

ChemMatters | FEBRUARY/MARCH 2016  11

the Facts 
about Salt



*Amount of salt and percent of daily intake provided by the nutrition facts label displayed on these food products.

Salt content
as listed on

product
lables.

SERVING

SALT

PERCENT
OF DAILY
INTAKE*

COOKIES

Three Oreos

160 mg.
11%

Two Eggo
waffles

410 mg.
27%

WAFFLES

1/2 cup
Perdue,
roasted

460 mg.
31%

CHICKEN
BREAST

Two Nature
Valley peanut 
butter bars

180 mg.
11%

GRANOLA
BARS

1/4 cup 
Log Cabin
syrup

180 mg.
12%

SYRUP

One slice Fiber
One whole 
wheat

170 mg.
11%

WHEAT BREAD

One Aladdin
whole wheat 
pita

260 mg.
18%

PITA BREAD

Two table-
spoons Kraft
Italian

300 mg.
13%

SALAD
DRESSING

1/2 cup Kemps
2% low-fat

360 mg.
15%

COTTAGE
CHEESE
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What Is Salt?

In chemical terms, salts are ionic compounds. To most people, salt refers to 
table salt, which is sodium chloride. Sodium chloride forms from the ionic bond-
ing of sodium ions and chloride ions. There is one sodium cation (Na+) for every 
chloride anion (Cl–), so the chemical formula is NaCl (Fig. 1). 

The element sodium is very reactive and 
can even react explosively with water. For 
this reason, it is not found free in nature. In 
table salt, sodium is in the form of sodium cat-
ions (Na+), which separate from the chloride 
anions (Cl–) when the salt dissolves in water.

Sodium, located at the far left of the third 
row of the periodic table, has only one 
valence electron. Because its nucleus has 
a relatively small effective positive charge, it 
readily loses this outer electron. In contrast, 
chlorine, at the other end of the same row 
of the periodic table, has built up six addi-
tional protons and so has a great affinity for 
electrons and can readily accept one more 
in its valence shell of electrons. Stability is 
achieved when sodium’s one valence electron 
is transferred to chlorine, producing sodium 
chloride.

	 —Chris Eboch 

U.S. recommended limits for salt (2,300 mg 
of sodium per day) have more heart trouble 
than those consuming more salt. This study 
included approximately 150,000 people from 
17 countries and was published in the New 
England Journal of Medicine. 

Scientists challenging the current guidelines 
say people should consume at least 3,000 
mg of salt per day and up to 6,000 mg per 
day. The new research results suggest a low-
sodium diet may stimulate the production of 

renin, an enzyme released by 
the kidneys. Renin plays a 
role in regulating the body’s 
water balance and blood 
pressure. Too much renin 
may harm blood vessels, and 
a high-salt diet would help 
lower the amount of renin 
produced.

Why we need 
salt

So why do we need salt 
in the first place? Salt, espe-
cially the sodium ions (Na+) 
present in its NaCl structure, 

How much is enough?
Surprisingly little is known about how much 

salt we need. U.S. residents consume, on 
average, about 3,400 mg of salt per day. For 
decades, the U.S. government and organiza-
tions such as the American Heart Association 
have recommended people consume less 
salt. Current dietary guidelines recommend 
no more than 2,300 mg of sodium—about 
a teaspoon of salt—per day for teens and 
adults. No more than 1,500 mg per day is 
recommended for groups at higher risk of 
heart disease, including African Americans 
and everyone over the age of 50.

The U.S. dietary guidelines were established 
in the 1970s when relatively little information 
was available about dietary salt and health. 
The guidelines were the best guess, given the 
information available at the time. However, the 
guidelines made little difference in people’s 
behavior. Between 1957 and 2003, U.S. resi-
dents consumed, on average, 3,400 mg of 
salt per day.

Also, over the years, salt consumption 
remained steady, even though manufactur-
ers added more salt to commercial foods. 
This consistency in salt intake suggests that 
people may somehow automatically regulate 
the amount of salt they eat. If that is true, does 
it mean people instinctively choose the right 
amount of salt? Or perhaps people used less 
salt at the table, in an attempt to follow the 
new guidelines, but unknowingly consumed 
more salt in their prepared foods.

Some scientists now say that the average 
amount of salt U.S. residents eat (3,400 mg of 
salt per day) is safe and may even be healthier 
than the lower government guidelines. In 
fact, a study found that people who meet the 
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Figure 1. Table salt, or sodium chloride 
(NaCl), consists of equal numbers of 
sodium cations and chloride anions 
that are arranged in a repeating three-
dimensional structure in which the 
cations and anions alternate with each 
other in all three dimensions. 

Na+

Cl-

This is 
4 grams 
of salt!

1 tsp
=

2,300 
mg

Do these taste salty to you?
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is essential to the functioning of every cell in 
our bodies. Compounds containing sodium 
and potassium are electrolytes, substances 
that dissolve in water and produce ions. The 
resulting solution conducts an electric current. 
In the human body, many processes require 
electrical signals for communication, especially 
in the nervous system, brain, and muscles. For 
example, sodium ions are necessary to gener-
ate those electrical signals. Too much sodium, 
or too little, can cause cells to malfunction  
(Fig. 1) and, if taken to an extreme, can be fatal.

Sodium is the major positive ion in bodily 
fluids, so its concentration determines the 
total concentration of solutes—called the 
osmolarity—in these fluids. When two fluids 
with different osmolarities are separated by a 
membrane, then water tends to flow through 
the membrane to equalize the concentrations. 
Through a process called osmosis (Fig. 2), 
water moves across the semipermeable mem-
brane from an area of low-solute concentra-
tion to an area of high-solute concentration. 

In the case of bodily fluids, the fluid inside 
cells is separated from the fluid in the blood. 
So, if the osmolarity of blood is not balanced 
with the osmolarity inside cells, the total 
volume of liquid in the cells may increase or 
decrease. Without enough sodium, cells in our 
bodies would lose water, causing dehydration, 
low blood pressure, and possibly death. 

Salt is excreted through urine and through 
sweat. Because salt is excreted from the body, 
it must be constantly replaced. However, most 
people choose to continue eating salt, even 
when their needs have been met. Could people 
benefit from consuming higher levels of salt 
for reasons scientists do not yet understand? 
Some researchers suggest that high-salt 
consumption is merely a habit learned in 

childhood or, possibly, an addiction. Others 
suggest that evolution has given people a 
taste preference for salt, even when they do 
not need it.

How much salt do 
you need?

If you are athletic and eat a low-salt diet, you 
may be getting too little salt. However, if you 
eat a lot of processed foods, you may be get-
ting more salt than you need. As is probably 
clear to you by now, scientists and the medical 
community have not yet agreed on the optimal 
amount of salt people should get, but for most 
people, moderation is a good option.

You can estimate your daily intake of salt 
by paying attention to the nutrition labels on 
food. Some foods, including ready-to-eat 
foods such as items from the deli or bakery, 
are not required to have nutrition labels. If you 
eat a lot of these foods, or a lot of restaurant 
foods, it is harder to estimate your salt intake. 
However, you can look online for nutrition 
information for many restaurants, and deli and 
bakery items. Search for “nutrition informa-
tion” and the name of the item. MyFitnessPal 

(www.myfitnesspal.com) also offers a free 
mobile app, and the online site lists nutrition 
information for thousands of products.

Blood tests can confirm your blood sodium 
level. If you discover that you eat too much 
salt, try to cut back on high-salt foods or add 
little or no salt to your food at the table. If 
food lacks flavor, you can try adding spices or 
herbs instead. 
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Figure 1. Compared to normal cells (a), cells that contain too little salt (b) lose water, and cells  
that contain too much salt (c) draw in more water than they can sustain (and may burst).
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Sources of 
U.S. residents’ 
sodium intake
77% from packaged 

and restaurant food.

12% from foods that 
contain sodium naturally.

11% from adding salt 
to food while cooking or 

at the table.

OSMOSIS

concentrated
sugar solution

dilute sugar
solution

semipermeable
membrane same concentration of sugar on

both sides of semipermeable
membrane

water molecule

sugar molecule

Figure 2. Osmosis is the spontaneous movement of solvent (here, water) molecules through a semi-
permeable membrane from a region of low concentration of solute (here, sugar) molecules. The end 
result is that the solute concentrations are the same on both sides of the semipermeable membrane.


