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Introduction

• The Food and Drug Administration (FDA) is 
the major agency charged with monitoring 
the U.S. food supply.



Introduction

• The following list indicates the FDA’s 
ongoing areas of concern regarding the 
safety of our food supply.

1. Microbial food borne illness

2. Natural toxins in foods

3. Residues in foods

4. Nutrients in foods

5. Intentional approved food additives

6. Genetic modification of foods



Introduction



Introduction

• Microbial food borne illness (a.k.a. food 
poisoning) is first on the list because the 
number of deaths from this far outweigh 
other kinds of food-related deaths. 

– On average, every day 200,000 people in the 
U.S. fall ill from foodborne illness, and 14 die.

– Each year, about 76 million people become ill 
and about 5,000 die in the U.S. from foodborne 
illness.



Introduction

• Food bioterrorism – the deliberate microbial 
or chemical contamination of the food 
supply. 

• USDA’s Food Bio security Action Team works 
to prevent this. 



Introduction

• With the privilege of abundance comes the 
responsibility to choose and handle foods 
wisely.



Microbes and Food Safety

• Food borne illness caused by microbes can 
be life threatening and difficult to treat 
sometimes. 

• Especially vulnerable:
• Pregnant women

• Newborns and young

• Older adults

• People with weak immune systems



How Do Microbes in Food Cause Illness in the 
Body?

• Microorganisms can cause food borne illness 
by infection or by intoxication.

– Infection

• When the microorganism infects the tissues of the 
human body and multiplies there

– Intoxication

• When the microorganism in the food produces 
enterotoxins( poisons that act on mucus membranes) or 
neurotoxins(poisons that act upon the cells of the nervous 
system), poisonous substances that cause harm ranging 
from stomach pain to death.



How Do Microbes in Food Cause Illness in the 
Body?









How Do Microbes in Food Cause Illness in the 
Body?

• Staphylococcus aureus – the most common 
cause of food intoxication

– Toxin is heat-stable and cannot be destroyed by 
heating



How Do Microbes in Food Cause Illness in the 
Body?

• Clostridium botulinum, the most deadly 
intoxication

• C. botulinum requires anaerobic conditions to grow 
and produce the neurotoxin.

• Can grow in improperly canned (especially home-
canned) foods, home-fermented foods such as tofu, 
and homemade garlic or herb-flavored oils stored at 
room temperature.

• Botulism quickly paralyzes and can lead to death in 
24 hours without treatment.

• Toxin is heat-sensitive and so boiling the food for 10 
minutes inactivates the toxin.



Food Safety from Farm to Table



Food Safety from Farm to Table

• Commercially prepared food is usually safe, 
but an outbreak of illness from this source 
often makes the news because outbreaks 
can affect many people at once.

• Dairy farmers rely on pasteurization to 
make milk safe to consume but it still needs 
refrigeration because all bacteria are not 
killed.

– Ultrahigh temperature treatment – sterilizes 
milk so no refrigeration of unopened milk is 
needed. 



Attention on E. coli

• E. coli 0157:H7 is the dangerous type of E. 
coli.

– Causes bloody diarrhea, severe cramps, 
dehydration and sometimes hemolytic-uremic 
syndrome

 hemolytic-uremic syndrome: abnormal blood clotting, kidney 
failure, damage to central nervous system & other organs and 
death. 

– Associated with eating tainted meat, raw milk, 
or contaminated produce



Attention on E. coli



Safe Food Handling

• Three requirements of disease causing 
bacteria:

1. Warmth

2. Moisture

3. Nutrients



Safe Food Handling



Keep Your Hands and Surfaces Clean

This person’s clean-looking but unwashed hand is touching a sterile nutrient 
rich gel.  After 24 hours, these large colonies provide visible evidence of the 
microorganisms that were transferred from the hand to the gel.



Keep Your Hands and Surfaces Clean

• To eliminate microbes on surfaces, utensils 
and cleaning items, you can:

• Use 1 tsp bleach per quart of water for washing 
sponges and surfaces

• Wash with soapy hot water (at least 140oF)

• Use an automatic dishwasher*

• For sponges, place a wet sponge in a microwave oven

Determined to be the best ways to sanitize 
sponges in an experiment by the USDA 
microbiologists. 



Keep Raw Foods Separate

• Keeping raw foods separate means 
preventing cross-contamination of foods. 

• Use separate cutting boards 

• Put cooked burgers on a different plate than the one 
they were on initially



Keep Hot Foods Hot

• Use a food thermometer to test the 
temperature of cooked foods.

• Hot food must be held at 140 F or above



Keep Hot Foods Hot



Keep Cold Foods Cold



Keep Cold Foods Cold

• Always chill prepared or cooked foods in 
shallow containers, not deep ones. 

• Food needs to be kept at 40 F or below



Which Foods Are Most Likely to Make People Sick?

• Foods that are high in moisture and 
nutrients and those that are chopped or 
ground are susceptible.

– Contrary to popular belief, foods with 
mayonnaise are less likely to spoil due to the 
acidity of mayo.



Meats and Poultry



Meats and Poultry

• A safe hamburger is cooked well-done 
(internal temperature of 160°F) and has 
juices that run clear. Place it on a clean 
plate when it’s done. 



Animal Diseases

• Not related to sanitation, but animal 
diseases like “mad cow disease” or, more 
properly, bovine spongiform 
encephalopathy (BSE), can pose a worry 
for meat eaters. 

• Prion – an infectious protein.

• More than 10 years ago, almost 150 people died of 
the disease, most in Great Britain.

• Precautions are now taken which have greatly 
reduced the risk and cases of human diseases are 
rare. 



Animal Diseases

• Avian flu (or bird flu) is an infection of wild 
birds and domestic poultry (primarily in 
Asia)

– Properly handled and cooked domestic poultry 
and eggs pose virtually no bird flu threat to the 
eater

– No infected birds have been found in the U.S.



Eggs

• Salmonella or other bacteria may 
contaminate raw, unpasteurized eggs, or 
other foods such as fresh juices, salsas, 
meats, sprouts, fruit and salads. 

– Raw cookie dough is hazardous but the slice- 
and-bake dough is pasteurized and so safe to 
eat raw. 



Seafood

• Properly cooked fish and other seafood sold 
in the U.S. and Canada are safe from 
microbial threats.

– Not recommended for anyone to eat raw or 
lightly cooked seafood

– Raw seafood can cause illness from 

• Viruses, worms, flukes, bacteria



Raw Produce



Question??

Why do you think food borne illness from 
produce is increasing?

Answer on next slide



Raw Produce

• Foods consumed raw, such as lettuce, 
spinach, tomatoes, and scallions, that grow 
close to the ground are susceptible to 
contamination from animal waste runoff.

• Produce may be imported from countries 
that do not adhere to safe growing 
practices. 



Raw Produce



Honey

• Honey can contain dormant spores of 
Clostridium botulinum that can germinate 
and grow in the human body to produce the 
deadly botulinum toxin.

– Adults are usually protected by stomach acid 
but infants under 1 year of age should never be 
fed honey.



Picnics and Lunch Bags

• Keep foods cold until eaten. 

• Use thermal lunch bags; freeze beverages 
to pack with the foods.



Take-Out Foods and Leftovers

• Store leftovers promptly and properly.

• Follow the 2, 2 and 4 rules of leftover 
safety:

– Within 2 hours of cooking, refrigerate food in 
shallow containers about 2 inches deep, and 
use it up within 4 days or toss it out. 



How Can I Avoid Illness When Traveling?

• Chance of getting sick is 50-50 when 
traveling to a place where cleanliness 
standards are lacking.

– Boil it 

– Cook it

– Peel it

– Forget it!



Advances in Microbial Food Safety

• These advances may offer benefits, but 
some also often raise concerns among 
consumers. 



Irradiation

• Food irradiation has been extensively 
evaluated over the past 50 years, approved 
in over 40 countries and approved by 
numerous health agencies, including the 
World Health Organization (WHO) and 
the American Medical Association.



Irradiation

• Low doses protect consumers from food 
borne illnesses by:

• Controlling mold in grains

• Sterilizing spices and teas

• Controlling insects and extending shelf life in fresh 
fruits and vegetables

• Destroying disease-causing bacteria in fresh and 
frozen meats



Irradiation

• Citrus fruits

• Fresh and frozen red 
meats, such as lamb, 
pork, beef

• Mushrooms

• Onions

• Potatoes

• Poultry

• Spices

• Strawberries

• Tomatoes

• Eggs

• Wheat

• Food approved for irradiation by the FDA



How Irradiation Works

• Irradiation exposes foods to gamma rays 
from a radioactive compound cobalt 60.

• As radiation passes through living cells, it 
disrupts and kills or deactivates the cells.

– Kills growth cells in the eyes of potatoes and 
ends of onions to prevent sprouting

– It delays ripening in fresh fruits and vegetables

– Does not change the taste or nutritional value



Consumer Concerns about Radiation

• Concerns include:
• Fear that food will be radioactive and cause harm 

(which is false).

• Requires transporting radioactive materials, training 
workers to handle them safely and dispose of spent 
wastes.

• Unscrupulous food manufacturers might use the 
technology to make old or tainted food seem 
wholesome.



Labeling of Irradiated Foods

– This “radura” logo is the international symbol 
for foods treated with irradiation.



Other Technologies

• Several other technologies have potential to 
resolve some of the threat from 
contamination of food products:

• Improved automated testing

• Modified atmosphere packaging (MAP)/vacume 
packaging

• Bacteria-killing wraps and films

• Bacteria-killing viruses as food additives



Toxins, Residues, and Contaminants in 
Foods

• The FDA, along with the Environmental 
Protection Agency (EPA), regulates many 
chemicals in foods that occur as a result of 
human activities.

• Some toxins occur naturally too.



Natural Toxins in Foods

• Nature has provided many plants with natural poisons to fend off 
diseases, insects, and other predators.

– Examples:

• The herb sassafras contains a carcinogen and liver toxin

• Cabbage, turnips, mustard greens, and radishes contain small amounts of 
goitrogens that can enlarge the thyroid gland causing goiter

• Raw lima beans, cassava, apricot pits contain cyanogens which are 
precursors to cyanide (deadly poison)

• Potatoes contain solanine, a powerful, bitter, narcotic-like substance

• Red tide toxin occurs during algae blooms

To avoid poisoning, eat all foods in 
moderation and choose a variety.



Pesticides

• Pesticides help ensure the survival of food 
crops, but the damage pesticides do to the 
environment is considerable and increasing.

– Accumulate in food chain

– Kill pests’ natural predators

– Pollute the water, soil, and air



Do Pesticides on Foods Pose 
a Hazard to Consumers?



Do Pesticides on Foods Pose a Hazard to 
Consumers?

• Pesticide residues on agricultural products 
can survive processing and are often 
present in and on foods served to people.



Do Pesticides on Foods Pose a Hazard to 
Consumers?



Do Pesticides on Foods Pose a Hazard to 
Consumers?

Wash fresh fruits and vegetables to remove 
pesticide residues.



Possible Alternatives to Pesticides

• Alternatives to pesticides include:
• Natural pesticides found in some plants leave less 

persistent residues in the environment than most 
man-made ones.

• Advances in biotechnology have reduced the need 
for pesticides sprayed on many crops.

• Choose organic foods.



Consumer Corner:     Organic Foods

• Sales of certified organic foods are 
skyrocketing.

• Consumers pay 10 to 40 percent more.



Organic Foods



Pesticide Residues

• A diet of organic foods measurably reduces 
pesticide exposure.

– Not known if the tolerance limit set for a 
pesticide is of any risk to a sensitive individual.



Pesticide Residues

• Foods imported from other countries may 
contain residues of pesticides that are 
banned from use here. 



Nutrient Composition

• There are no differences in nutrient 
composition between organic and 
conventional foods.

• Organic candy bars and fried snack chips 
are no more nutritious (or less fattening) 
than ordinary treats.



Environmental Benefits

• Organic foods are grown by using the 
techniques of sustainable agriculture that 
produce food without environmental harm.



Potential Health Risks

• For microbial safety, certified organic foods 
test about the same as conventionally 
produced foods.

• Consumers may still be exposed to 
dangerous microorganisms.



Costs

• Organic foods cost more than conventionally 
grown foods.



Animal Drugs

• Consumer groups express concern about 
drugs given to livestock that produce food.

• Of particular concern:

– Hormones

– Antibiotics

– Drugs that contain arsenic compounds



Growth Hormone in Meat and Milk

• Bovine somatotropin (bST) causes cattle 
to produce more meat and milk on less feed 
than untreated cattle.

• The FDA has deemed products from treated 
cattle to be safe. 



Antibiotics in Livestock

• Antibiotics are given to livestock to ward off 
infection in crowded living conditions and 
promote rapid growth.

• Animals have to be in a drug free period 
during which the drugs break down is 
required before slaughter.

• Antibiotic overuse fosters antibiotic 
resistance in bacteria, threatening human 
health. 



Arsenic in Food Animals

• Arsenic drugs are used to promote growth 
in chickens and other livestock.

• An adult would still have to eat more than 
21 ounces of chicken each day to receive 
less than half of the maximum daily arsenic 
level deemed safe.  



Environmental Contaminants

• Persistent environmental contaminants 
pose a significant, but generally small, 
threat to the safety of food.



Environmental Contaminants

Minimalist disease. The effects of mercury 
contamination can be severe.



• Food contaminant is anything that does not 
belong there.

• Some contaminants can be broken down by 
microorganisms, sunlight or oxygen.

• The body can also excrete or metabolize 
contaminants to harmless substances

•  



Mercury

• A heavy metal that is poisonous

• Seafood (mackerel, swordfish,shark, 
tilefish)

• Poisons the nervous system, loss of 
coordination, irreversible blindness, 
impaired mental function



Are Food Additives Safe?

• The 3,000 or so food additives approved for 
use in the U.S. are strictly controlled and 
well-studied for safety.

• Without additives, bread would quickly mold 
and salad dressing would go rancid.



Are Food Additives Safe?



Regulations Governing Additives

• The FDA has the responsibility for deciding 
which additives shall be in foods.

• Manufacturers must comply with many 
regulations that ensure safety.



The GRAS List

• Many additives were exempted from 
complying with rules set by the FDA 
because they had been in use for a long 
time and their use entailed no known 
hazards.

• Some 700 substances are on the GRAS List 
(generally recognized as safe).

• No additives are permanently approved; all 
are periodically reviewed. 



The Margin of Safety

• A food additive is supposed to have a wide 
margin of safety.  

• Most additives that involve risk are allowed 
in foods only at levels 100 times below 
those at which the risk is still known to be 
zero.



Consumer Concerns about Additives

• A few food additives receive the most 
publicity because people ask questions 
about them most often.



Salt and Sugar

• Salt and sugar are 
widely used as 
preservatives. They 
remove water from the 
food and microbes need 
water to grow. 

Two long-used 
preservatives



Nitrites

• Nitrites are added to:
• Preserve the pink color of hot dogs and other cured 

meats

• Inhibit rancidity 

• Prevent bacterial growth, especially the deadly 
botulinum bacterium

• In the stomach, nitrites can be converted to 
nitrosamines, chemicals linked to colon 
cancer. 

• Other sources of nitrosamines exist. 



Sulfites

• Sulfites prevent oxidation in many 
processed foods, in alcoholic beverages, and 
in drugs

• For most people, sulfites are harmless, but 
some people are allergic 

• FDA prohibits sulfites on food meant to be 
eaten raw (except grapes)



Monosodium Glutamate (MSG)

• MSG is a flavor enhancer widely used in 
restaurants, especially Asian restaurants. 

• MSG also has a basic taste (termed umami).

• In sensitive people, MSG produces adverse 
reactions known as the MSG symptom 
complex.



Incidental Food Additives

• Incidental food additives are 
contaminants that are unintentionally added 
to foods.  

• They end up in food during production, 
processing, storage, packaging, or 
consumer preparation.

– Include:

• Tiny bits of paper, plastic, glass, tin and the solvent 
used to decaffeinate some coffee. 



Incidental Food Additives

• Adverse effects are rare.

• Well regulated and their safety confirmed by 
strict procedures like those governing 
intentional additives. 



Food Feature:  Processing and the 
Nutrients in Foods

• In general, the more heavily processed a 
food is, the less nutritious it becomes.



Food Feature:  Processing and the 
Nutrients in Foods





Best Nutrient Buys

• The nutrient density of processed foods 
exists on a continuum:

• Whole-grain bread > refined white bread > doughnuts

• Milk > fruit-flavored yogurt > canned pudding

• Corn on the cob > canned cream corn > caramel corn

• Oranges > orange juice > orange-flavored drink

• Baked ham > deviled ham > fried bacon



Food Feature:  Processing and the 
Nutrients in Foods

Purchase mostly whole foods or those that 
processing has benefited nutritionally



Controversy: Genetically Modified Foods: 
What Are the Pros and Cons?

• Although genetic engineering (GE) 
technologies are relatively new to farming, 
their roots lie in naturally-occurring genetic 
events and centuries-old breeding 
techniques. 



Controversy: Genetically Modified Foods: 
What Are the Pros and Cons?



Natural Cross-Pollinating and Selective Breeding

• Wild plants cross-pollinate randomly.

• Farmers change the genetic makeup of 
crops and farm animals through selective 
breeding.



native corn colorful carrots

Natural Cross-Pollinating and Selective Breeding



Genetic Engineering Basics



Genetic Engineering 
Basics



Genetic Engineering Basics

• These salmon are all 
of the same age and 
type. The largest 
one received a 
growth-enhancing 
gene, greatly 
accelerating its 
growth rate. 



The Promises of Biotechnology

• The American Dietetic Association takes the 
position that agricultural and food 
biotechnology can enhance the quality, 
safety, nutritional value, and variety of the 
food supply, while helping to solve problems 
of production, processing, distribution, and 
environmental and waste management.



Ethical Arguments about Genetic Engineering





Ethical Arguments about Genetic Engineering

• Some consumers 
believe that food 
biotechnology will 
cause more harm 
than good 



Ethical Arguments about Genetic Engineering
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