Pesticide Residues in Food:
The Safety Issue
Food is essential for life. Although many people in the world do not have enough to eat, few people in
the United States are concerned with getting enough food. For most Americans, the concern is not one of
quantity but of quality.
Because most Americans have enough food available to meet our needs, they can consider a variety of
factors in their food selection. These include cost, preferences, ease of preparation, time for preparation,
nutrient content, and appearance.
In the past, few people identified risks associated with foods as a factor in selection. However, increasing concerns of Americans about health are affecting food choices. Many people are eating less to avoid
the risk of obesity, reducing sodium to lower the risk of high blood pressure, and reducing cholesterol to
lower the risks of heart disease.
Recently, increased attention has been focused on chemical residues in food. The presence of minute
residues of pesticides in food has caused some people to ask, “Is our food supply safe?”
Current evidence strongly indicates that our food is safe. Food and Drug Administration (FDA)
officials recently stated that “pesticide residues occurring in foods in the U.S. pose a very minor if not
negligible risk to public health.” However, public perceptions of risks from pesticides differ markedly
from this official viewpoint. They also differ from actual risks attributable to these products. A 1982 study
compared the causes of accidental deaths, as reported to insurance companies, with the risks as perceived by college students, women voters, and business people. College students ranked pesticides as
more dangerous than motorcycle riding; women voters ranked pesticides as more dangerous than hunting; and business people felt they were more dangerous than commercial aviation. The actual rankings of
these in relation to all causes of accidental deaths were as follows: motorcycles (6th), hunting (14th),
commercial aviation (19th), and pesticides (28th).

What Are Pesticides?
A pesticide is any product that kills or
controls various types of pests. A pest is
defined as a plant or animal that is harmful
to man or the environment. Most of us
recognize that certain insects, weeds, and
rodents are pests, but the use of pesticides is
not limited to the control of these pests.
Other harmful pests can include birds,
snails, fungi, algae, and bacteria.
Inability to control pests has had a
tremendous impact on world history. Millions of people died from bubonic plague
(the infamous Black Death) before it was

discovered that rat fleas carried the disease.
A similar number have died from malaria,
which is transmitted by mosquitoes. The
Irish potato famine in the 1850s was caused
by a fungus that destroyed that country’s
major food source, resulting in many deaths
and prompting mass migrations to the United
States. Today, bubonic plague is of little
concern, the potato fungus is an insignificant
problem, and malaria has been greatly
reduced in the world. The use of pesticides
is the primary reason these problems are no
longer a threat.

Pesticides continue to be important in
controlling pests that carry human diseases,
but today most pesticides are used to control
the various pests in our food supply systems.
Pesticides are used primarily on cropland to
control weeds, insects, and diseases — thereby
increasing production levels — and secondarily in
storage areas to protect the harvest from insects,
diseases, and rodents. Without pesticides, food
production in the United States would be reduced
from 15 to 80 percent depending on the crop and
the pest causing the damage.
Despite the tremendous advantages of pesticide
use, there is a need for scientific evaluation and
control of these products. To protect the public,
strict regulations have been placed on the registration, manufacture, transportation, sale, storage,
and use of these chemicals.

How Are Pesticides Regulated?
Any pesticide that might leave residues in a
food is regulated by the Food, Drug and Cosmetic
Act and specifically by two amendments to this
Act. The Miller Pesticide Amendment, passed in
1954, established procedures used by the U.S.
Environmental Protection Agency (EPA) to
determine safe amounts (i.e., maximum allowable
amount or tolerance) of pesticides that can remain
on raw agricultural products used as food. These
procedures involve the collection of scientific
data to determine if any risks to human health
could result from residues in the food. The
potential public health and economic benefits
from use of the pesticide are also determined. The
benefits are weighed against the risks. When the
benefits outweigh the risks, pesticide use is
approved at application rates that will not create
unsafe residues. When the risks outweigh the
benefits, use of the pesticide is either banned or
canceled.
Pesticides from raw products that carry over
into processed food are considered food additives
and are regulated by the 1958 Food Additives
Amendment. This amendment differs from that
used to regulate pesticides on raw products in that
benefits are not considered if a possible risk of
cancer is detected. According to the “Delaney
Clause” of this amendment, no additive shall be
deemed to be safe if it is found to induce cancer
when ingested by man or animal, or if it is found,
after tests which are appropriate for the evaluation of safety of food additives, to induce cancer
in man or animals.

Strict interpretation of this amendment would
mean no additive that had been shown to cause
cancer could be in food. There is a problem with
this, however, since some seemingly harmless,
common substances have been shown to cause
cancer in very high doses. In practice, therefore,
the FDA has tended to follow the example of the
EPA and to look at the level of risk involved. The
policy has been that if an additive increases the
chance of cancer by less than one case per million
people, it’s use can be allowed if all other criteria
are met.
Another law under which the EPA regulates
pesticides is the Federal Insecticide, Fungicide
and Rodenticide Act (FIFRA). This act regulates
the registration, manufacture, transportation, and
use of pesticides. It requires that all pesticides be
used only as directed by the label. It also requires
that persons who apply the more toxic pesticides
be trained in their safe use and licensed by each
state or directly supervised by such a licensed
applicator. Under FIFRA regulations, the
tolerances for allowable residues of pesticides on
food are established by the EPA only after studying results from a rigorous battery of required
tests using laboratory animals (Table 1). Humans,
of course, are not used as test subjects.
Table 1. Partial List of Laboratory Tests
Required on Pesticides by the
Environmental Protection Agency
Acute (short term) oral (by mouth) toxicity studies on rats
Acute dermal (on skin) toxicity studies
Acute inhalation (breathing) toxicity studies on rats
Primary eye irritation studies on rabbits
Primary dermal irritation studies on rabbits
Dermal sensitization studies
Acute delayed neurotoxicity (nerve) studies on hens
90-day feeding studies on rodents and non-rodents
Chronic (long-term) feeding studies on rodents and nonrodents
Oncogenicity (tumor) studies on rats and mice
Teratogenicity (birth defects) studies on two species
Two-generation mutagenicity (chromosome defects) tests
Gene mutation tests
Structural chromosomal aberration tests
Other genotoxic effects testing
General metabolism (breakdown) studies of the product in
plants and animals

Tests are also conducted on environmental
effects and potential food residues. Established
tolerances are legal enforcement levels rather than
health levels. The acceptable daily intake of
pesticide residues for humans is set well below —
normally 100 times below — the level where no
observable health effects were found after feeding
test animals for long periods with food containing
various levels of the specified pesticide. In determining the acceptable daily intake, EPA assumes
that all produce that can be treated is treated with
the particular pesticide and that residues are
present at the maximum allowable amount. Field
and market-basket studies confirm that this is
rarely ever the case.

How Are Pesticide Residues on
Imported Produce Regulated?
The federal government requires that imports
meet the same safety requirements as domestic
produce. FDA inspectors test imported produce for
pesticide residues on a random basis. However,
after produce from a specific shipper has been
found to contain illegal residues, every new
shipment of the same produce from that company
is required to be analyzed and certified by an FDAapproved laboratory that excessive residues are not
present. If a specific country has a history of
shipping produce with illegal residues to the
United States, all produce from the country is
targeted for an increased number of inspections
beyond those conducted on a random basis.

How Do We Know the Pesticide
Residues on Food Are Below
the Set Tolerance?
The FDA routinely conducts market-basket
surveys nationwide. A five-year summary (19871991) of the surveys, with over 88,000 food
samples from supermarkets, showed that less than
1 percent of domestic produce contained illegal
residues. Remember that a residue is illegal if it is
over the tolerance level or is not registered for that
crop. Tolerances are set well below any health
effect level.
In 1986, a pesticide residue monitoring survey
was conducted by the California Department of
Food and Agriculture (CDFA). The survey of 5,500
food samples including fruits and vegetables
showed that nearly 85 percent had no detectable
residues whatsoever. In addition, 12 percent of the

samples contained residues at less than 50
percent of the established tolerance levels. Less
than 2 percent of the samples taken contained
illegal residues.
Serious problems can occur when pesticides
are misused. In the summer of 1985, a few
California watermelon growers illegally used a
pesticide that was not approved for watermelons. Illnesses, which fortunately lasted only a
short time, were reported by several people.
Incidents like these, although rare, show the
critical importance for users of pesticides to
follow directions on the pesticide label to the
letter.

Do Pesticide Residues Add to
the Risk of Developing Cancer?
The current risk for an individual living in the
United States of developing cancer from any
cause is 1 in 4. This means there is a 25 percent
chance that each of us could develop some type
of cancer (including minor ones) regardless of
our lifestyle, family history, or dietary habits.
Pesticide residues on raw commodities permitted by the EPA’s current guidelines for allowing
residues of a pesticide determined to cause
cancer on test animals have been estimated to
increase that potential risk by only 0.0001
percent. According to toxicologists, this is less
risk than eating one peanut butter sandwich or
one raw mushroom a day, or drinking one
alcoholic beverage a day.
Recent information available from the
National Cancer Institute indicates “the age
adjusted mortality (death) rate for all cancers
combined except lung cancer has been declining
since 1950 for all individual age groups except
85 and above.” In addition, life expectancy is
steadily increasing in the United States while
infant mortality is decreasing.

Can Consumers
Protect Themselves?
Although zero risk, or absolute safety, is the
ideal goal, in practical terms this is not realistic.
The best that we can hope for is to assure that a
product causes no harm in every reasonable use
situation. The goal of EPA is to set tolerances to
limit the amount of pesticide residues that can
remain in our food. Prediction of absolute
exposure to pesticides and therefore potential

risk is impossible, since amounts may be altered
dramatically by various factors associated with
storage, processing, and handling of food. Our
actual exposure generally is much lower than legal
safety levels or tolerances, since pesticide residues
tend to break down over time and with processing
and cooking.
Consumers can take the following steps to reduce
their potential exposure to pesticide residues in
food:
• Choose a variety of foods rather than a diet
centered on only a small number of foods.
• Rinse all fruits and vegetables thoroughly in
water. This surface cleaning will not remove
pesticide residues taken up by the growing
plant, but it will remove residues on the surface
as well as any in dirt on the product. (USDA
and FDA do not recommend using soap to
wash food.)

• Trim the fat from meat and poultry and
discard the fat in broths and pan drippings.
This eliminates most residues that might
concentrate in the fat.
• Avoid fish and game from areas where
pesticides have been misused or areas that
are known to be contaminated.
Toxicologists tell us that pesticide residues, as
a hazard in our food supply, would rank lower
than the following: (1) food-borne disease caused
by the way food is handled or stored, (2) poor
nutrition due to improper food choices,
(3) environmental contaminants, and (4) naturally
occurring toxicants in food. The best approach for
assuring safe food is to choose a varied and
balanced diet and to handle the food properly.
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