Slide 47

Other Hazards

47

The content presented in this section is based on a variety of sources. In order to apply safe food handling
practices, a foodservice manager needs to understand the biological, chemical, and physical hazards that
can cause foodborne illness.
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Biological Hazards
Seafood Toxins
–
–
–
–

Ciguatera toxin
Scombroid toxin
Shellfish toxins
Systemic fish toxins

Plant Toxins
– Poisonous plants

Fungal Toxins
– poisonous mushrooms
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FOUR SEAFOOD TOXINS (Ciguatera, Shellfish Toxin, Scombroid Toxin, and Tetrodotoxin)
1. CIGUATERA POISONING
Ciguatera is a form of human poisoning caused by eating subtropical and tropical marine finfish which
have accumulated naturally occurring toxins through their diet. The toxins are known to originate from
several dinoflagellate (algae) species that are common to ciguatera endemic regions in the lower latitudes.
Nature of Disease: Manifestations of ciguatera in humans usually involves a combination of
gastrointestinal, neurological, and cardiovascular disorders. Symptoms defined within these general
categories vary with the geographic origin of toxic fish.
Associated Foods: Marine finfish most commonly implicated in ciguatera fish poisoning include the
groupers, baracudas, snappers, jacks, mackerel, and triggerfish. Many other species of warm-water fishes
harbor ciguatera toxins. The occurrence of toxic fish is sporadic, and not all fish of a given species or from
a given locality will be toxic.
Frequency of Disease: The relative frequency of ciguatera fish poisoning in the United States is not
known. The disease has only recently become known to the general medical community, and there is a
concern that incidence is largely under-reported because of the generally non-fatal nature and short
duration of the disease.
Course of Disease and Complications: Initial signs of poisoning occur within six hours after consumption
of toxic fish and include perioral numbness and tingling (paresthesia), which may spread to the extremities,
nausea, vomiting, and diarrhea. Neurological signs include intensified paresthesia, arthralgia, myalgia,
headache, temperature sensory reversal and acute sensitivity to temperature extremes, vertigo, and
muscular weakness to the point of prostration. Cardiovascular signs include arrhythmia, bradycardia or
tachycardia, and reduced blood pressure. Ciguatera poisoning is usually self-limiting, and signs of
poisoning often subside within several days from onset. However, in severe cases the neurological
symptoms are known to persist from weeks to months. In a few isolated cases neurological symptoms have
persisted for several years, and in other cases recovered patients have experienced recurrence of
neurological symptoms months to years after recovery. Such relapses are most often associated with
changes in dietary habits or with consumption of alcohol. There is a low incidence of death resulting from
respiratory and cardiovascular failure.

Target Populations: All humans are believed to be susceptible to ciguatera toxins. Populations in
tropical/subtropical regions are most likely to be affected because of the frequency of exposure to toxic
fishes. However, the increasing per capita consumption of fishery products coupled with an increase in
interregional transportation of seafood products has expanded the geographic range of human poisonings.
2. SHELLFISH TOXINS
Ingestion of contaminated shellfish results in a wide variety of symptoms, depending upon the toxins(s)
present, their concentrations in the shellfish and the amount of contaminated shellfish eaten. In the case of
PSP, the effects are predominantly neurological and include tingling, burning, numbness, drowsiness,
incoherent speech, and respiratory paralysis. Less well characterized are the symptoms associated with
DSP, NSP, and ASP. DSP is primarily observed as a generally mild gastrointestinal disorder, i.e., nausea,
vomiting, diarrhea, and abdominal pain accompanied by chills, headache, and fever. Both gastrointestinal
and neurological symptoms characterize NSP, including tingling and numbness of lips, tongue, and throat,
muscular aches, dizziness, reversal of the sensations of hot and cold, diarrhea, and vomiting. ASP is
characterized by gastrointestinal disorders (vomiting, diarrhea, abdominal pain) and neurological problems
(confusion, memory loss, disorientation, seizure, coma).
Associated Foods: All shellfish (filter-feeding molluscs) are potentially toxic. However, PSP is generally
associated with mussels, clams, cockles, and scallops; NSP with shellfish harvested along the Florida coast
and the Gulf of Mexico; DSP with mussels, oysters, and scallops, and ASP with mussels.
Relative Frequency of Disease: Good statistical data on the occurrence and severity of shellfish poisoning
are largely unavailable, which undoubtedly reflects the inability to measure the true incidence of the
disease. Cases are frequently misdiagnosed and, in general, infrequently reported. Of these toxicoses, the
most serious from a public health perspective appears to be PSP. The extreme potency of the PSP toxins
has, in the past, resulted in an unusually high mortality rate.
SCOMBROID POISONING
Scombroid Poisoning (also called Histamine Poisoning) Scombroid poisoning is caused by eating foods
that contain high levels of histamine and possibly other vasoactive amines and compounds. Histamine and
other amines are formed by the growth of certain bacteria and the subsequent action of their decarboxylase
enzymes on histidine and other amino acids in food, either during the production of a product such as Swiss
cheese or by spoilage of foods, such as fishery products, particularly tuna or mahi mahi. However, any food
that contains the appropriate amino acids and is subjected to certain bacterial contamination and growth
may lead to scombroid poisoning when eaten.
Nature of Disease: Initial symptoms may include a tingling or burning sensation in the mouth, a rash on
the upper body and a drop in blood pressure. Frequently, headaches and itching of the skin are encountered.
The symptoms may progress to nausea, vomiting, and diarrhea and may require hospitalization, particularly
in the case of elderly or impaired patients.
Associated Foods: Fishery products that have been implicated in scombroid poisoning include the tunas
(e.g., skipjack and yellowfin), mahi mahi, bluefish, sardines, mackerel, amberjack, and abalone. Many
other products also have caused the toxic effects. The primary cheese involved in intoxications has been
Swiss cheese. The toxin forms in a food when certain bacteria are present and time and temperature permit
their growth. Distribution of the toxin within an individual fish fillet or between cans in a case lot can be
uneven, with some sections of a product causing illnesses and others not. Neither cooking, canning, or
freezing reduces the toxic effect. Common sensory examination by the consumer cannot ensure the absence
or presence of the toxin. Chemical testing is the only reliable test for evaluation of a product.
Relative Frequency of Disease: Scombroid poisoning remains one of the most common forms of fish
poisoning in the United States. Even so, incidents of poisoning often go unreported because of the lack of
required reporting, a lack of information by some medical personnel, and confusion with the symptoms of
other illnesses. Difficulties with underreporting are a worldwide problem. In the United States from 1968 to
1980, 103 incidents of intoxication involving 827 people were reported. For the same period in Japan,
where the quality of fish is a national priority, 42 incidents involving 4,122 people were recorded. Since

1978, 2 actions by FDA have reduced the frequency of intoxications caused by specific products. A defect
action level for histamine in canned tuna resulted in increased industry quality control. Secondly,
blocklisting of mahi mahi reduced the level of fish imported to the United States.
Course of Disease and Complications: The onset of intoxication symptoms is rapid, ranging from
immediate to 30 minutes. The duration of the illness is usually 3 hours, but may last several days.
Target Populations: All humans are susceptible to scombroid poisoning; however, the symptoms can be
severe for the elderly and for those taking medications such as isoniazid. Because of the worldwide
network for harvesting, processing, and distributing fishery products, the impact of the problem is not
limited to specific geographical areas of the United States or consumption pattern. These foods are sold for
use in homes, schools, hospitals, and restaurants as fresh, frozen, or processed products.
TETRODOTOXIN
Pufferfish Poisoning, Tetradon Poisoning, Fugu Poisoning
Nature of Disease: Fish poisoning by eating members of the order Tetraodontiformes is one of the most
violent intoxications from marine species. The gonads, liver, intestines, and skin of pufferfish can contain
levels of tetrodotoxin sufficient to produce rapid and violent death. The flesh of many pufferfish may not
usually be dangerously toxic. Tetrodotoxin has also been isolated from widely differing animal species,
including the California newt, parrotfish, frogs of the genus Atelopus, the blue-ringed octopus, starfish,
angelfish, and xanthid crabs. The metabolic source of tetrodotoxin is uncertain. No algal source has been
identified, and until recently tetrodotoxin was assumed to be a metabolic product of the host. However,
recent reports of the production of tetrodotoxin/anhydrotetrodotoxin by several bacterial species, including
strains of the family Vibrionaceae, Pseudomonas sp., and Photobacterium phosphoreum, point toward a
bacterial origin of this family of toxins. These are relatively common marine bacteria that are often
associated with marine animals. If confirmed, these findings may have some significance in toxicoses that
have been more directly related to these bacterial species.
Associated Foods: Poisonings from tetrodotoxin have been almost exclusively associated with the
consumption of pufferfish from waters of the Indo-Pacific ocean regions. Several reported cases of
poisonings, including fatalities, involved pufferfish from the Atlantic Ocean, Gulf of Mexico, and Gulf of
California. There have been no confirmed cases of poisoning from the Atlantic pufferfish, Spheroides
maculatus. However, in one study, extracts from fish of this species were highly toxic in mice. The trumpet
shell Charonia sauliae has been implicated in food poisonings, and evidence suggests that it contains a
tetrodotoxin derivative. There have been several reported poisonings from mislabelled pufferfish and at
least one report of a fatal episode when an individual swallowed a California newt.
Relative Frequency of Disease: From 1974 through 1983 there were 646 reported cases of pufferfish
poisoning in Japan, with 179 fatalities. Estimates as high as 200 cases per year with mortality approaching
50% have been reported. Only a few cases have been reported in the United States, and outbreaks in
countries outside the Indo-Pacific area are rare.
Course of Disease and Complications: The first symptom of intoxication is a slight numbness of the lips
and tongue, appearing between 20 minutes to three hours after eating poisonous pufferfish. The next
symptom is increasing paraesthesia in the face and extremities, which may be followed by sensations of
lightness or floating. Headache, epigastric pain, nausea, diarrhea, and/or vomiting may occur. Occasionally,
some reeling or difficulty in walking may occur. The second stage of the intoxication is increasing
paralysis. Many victims are unable to move; even sitting may be difficult. There is increasing respiratory
distress. Speech is affected, and the victim usually exhibits dyspnea, cyanosis, and hypotension. Paralysis
increases and convulsions, mental impairment, and cardiac arrhythmia may occur. The victim, although
completely paralyzed, may be conscious and in some cases completely lucid until shortly before death.
Death usually occurs within 4 to 6 hours, with a known range of about 20 minutes to 8 hours.
Target Populations: All humans are susceptible to tetrodotoxin poisoning. This toxicosis may be avoided
by not eating pufferfish or other animal species containing tetrodotoxin. Most other animal species known

to contain tetrodotoxin are not usually consumed by humans. Poisoning from tetrodotoxin is of major
public health concern primarily in Japan, where "fugu" is a traditional delicacy. It is prepared and sold in
special restaurants where trained and licensed individuals carefully remove the viscera to reduce the danger
of poisoning. Importation of pufferfish into the United States is not generally permitted, although special
exceptions may be granted. There is potential for misidentification and/or mislabelling, particularly of
prepared, frozen fish products.

PLANT TOXINS
For more information go to: http://aggiehorticulture.tamu.edu/plantanswers/publications/poison/poison.html or http://www.ansci.cornell.edu/plants/

FUNGAL TOXINS
Over 5000 species of fleshy mushrooms grow naturally in North America. The vast majority have never
been tested for toxicity. It is known that about 15 species are deadly and another 60 are toxic to humans
whether they are consumed raw or cooked. An additional 36 species are suspected of being poisonous,
whether raw or cooked. At least 40 other species are poisonous if eaten raw, but are safe after proper
cooking.
Some wild mushrooms that are extremely poisonous may be difficult to distinguish from edible species. In
most parts of the country there is at least one organization that include individuals who can provide
assistance with both identification and program design. Governmental agencies, universities, and
mycological societies are examples of such groups. If a food establishment chooses to sell wild
mushrooms, management must recognize and address the need for a sound identification program for
providing safe wild mushrooms.
Additional information can be found on the California Poison Control web site:
http://www.calpoison.org/public/mushrooms.html.
PHOTOGRAPH CREDITS: The original photo appears on the following Web site:
http://www.vicenzanews.it/apt_pro/FUNGHI/HOMEPAGE.htm
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Chemical Hazards
Toxic Metals
– Lead, copper, brass, zinc, antimony, cadmium

Cleaning Agents
– Detergents, sanitizers, polishers, abrasive cleaners,
lubricants

Pesticides and insecticides
Food additives
– Preservatives (nitrite and sulfites), flavor enhancers
(MSG), nutritional additives (niacin)
Other Hazards
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TOXIC METALS
Lead. Historically, lead has been used in the formulation and/or decoration of these some types of utensils.
Specifically, lead-based paints that were used to decorate utensils, such as color glazes, have caused high
concentrations of lead to leach into the food they contain. Lead poisoning continues to be an important
public health concern due to the seriousness of associated medical problems. Lead poisoning is particularly
harmful to the young and has caused learning disabilities and medical problems among individuals who
have eaten high levels. The allowable levels of lead are specific to the type of utensil, based on the average
contact time and properties of the foods routinely stored in each item listed.
FDA has established maximum levels for leachable lead in ceramicware, and pieces that exceed these
levels are subject to recall or other agency enforcement action. The levels are based on how frequently a
piece of ceramicware is used, the type and temperature of the food it holds, and how long the food stays in
contact with the piece. For example, cups, mugs and pitchers have the most stringent action level, 0.5 parts
per million, because they can be expected to hold food longer, allowing more time for lead to leach. Also, a
pitcher may be used to hold fruit juice. And a coffee mug is generally used every day to hold a hot acidic
beverage, often several times a day.
The FDA allows use of lead glazes because they're the most durable, but regulates them tightly to ensure
their safety. Commercial manufacturers employ extremely strict and effective manufacturing controls that
keep the lead from leaching during use. Small potters often can't control the firing of lead glazes as well so
their ceramics are more likely to leach illegal lead levels, although many do use lead-free glazes.
In 21 CFR 109.16 (The Code of Federal Regulations), FDA requires high-lead-leaching decorative
ceramicware to be permanently labeled that it's not for food use and may poison food. Such items bought
outside the United States may not be so labeled, potentially posing serious risk if used for food.
Copper. High concentrations of copper are poisonous and have caused foodborne illness. When copper
and copper alloy surfaces contact acidic foods, copper may be leached into the food. Carbon dioxide may
be released into a water supply because of an ineffective or nonexistent backflow prevention device
between a carbonator and copper plumbing components. The acid that results from mixing water and
carbon dioxide leaches copper from the plumbing components and the leachate is then transferred to
beverages, causing copper poisoning. Backflow prevention devices constructed of copper and copper alloys
can cause, and have resulted in, the leaching of both copper and lead into carbonated beverages.

Brass. Brass is an alloy of copper and zinc and contains lead which is used to combine the two elements.
Historically, brass has been used for items such as pumps, pipe fitting, and goblets. All three constituents
are subject to leaching when they contact acidic foods, and food poisoning has resulted from such contact.
Galvanized Metal. Galvanized means iron or steel coated with zinc, a heavy metal that may be leached
from galvanized containers into foods that are high in water content. The risk of leaching increases with
increased acidity of foods contacting the galvanized container.

CLEANING AGENTS, PESTICIDES AND INSECTICIDES
Preserving food safety depends in part on the appropriate and proper storage and use of poisonous or toxic
materials that are necessary to the maintenance and operation of a food establishment. Even those that are
necessary can pose a hazard if they are used in a manner that contradicts the intended use of the material as
described by the manufacturer on the material's label. If additional poisonous or toxic materials are present,
there is an unwarranted increased potential for contamination due to improper storage (e.g., overhead
spillage that could result in the contamination of food, food-contact surfaces, or food equipment) or
inappropriate application.
FOOD ADDITIVES
Use of unapproved additives, or the use of approved additives in amounts exceeding those allowed by food
additive regulations could result in foodborne illness, including allergic reactions. For example, many
adverse reactions have occurred because of the indiscriminate use of sulfites to retard "browning" of fruits
and vegetables or to cause ground meat to look "redder" or fresher. The concern for misuse of additives
also applies to food establishments that use sodium nitrite or other curing agents in smoking and curing
operations. If this process is done incorrectly, it could cause illness or death because of excessive nitrite or
because the food is insufficiently preserved.
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Band-aids
Fingernails and nail polish
Jewelry
Broken light bulbs
Hair
Metal and wood
Chipped glass
Broken dinnerware
Other Hazards
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Injury can result from eating a food contaminated with a hard foreign object. Hard foreign objects are
called physical hazards and can result from poor procedures applied at many points in the food chain from
harvest to consumer, including those within the food establishment.
Main Materials of Concern as Physical Hazards and Common Sources
Glass fixtures -- can cause cuts, bleeding; may require surgery to find or remove; sources include bottles,
jars, light fixtures, utensils, gauge covers
Wood -- can cause cuts, infection, choking; may require surgery to remove; sources include fields, pallets,
boxes, buildings
Stones, metal fragments – can cause choking, broken teeth, cuts, infection; may require surgery to remove;
sources include fields, buildings, machinery, fields, wire, employees
Insulation -- can cause choking; long-term if asbestos; sources include building materials
Bone -- can cause choking, trauma; sources include fields, improper plant processing
Plastic -- can cause choking, cuts, infection; may require surgery to remove; sources include fields, plant
packaging materials, pallets, employees
Personal effects -- can cause choking, cuts, broken teeth; may require surgery to remove; source is
employees

Slide 51

Allergens
• 6-7 million Americans have food allergies.
• Most common food allergens:
–
–
–
–
–
–
–

Milk
Eggs
Fish
Shellfish
Wheat
Soy
Peanuts and tree nuts

Other Hazards
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A food allergy is an immune system response to a food that the body mistakenly believes is harmful. Once
the immune system decides that a particular food is harmful, it creates specific antibodies to it. The next
time the individual eats that food, the immune system releases massive amounts of chemicals, including
histamine, in order to protect the body. These chemicals trigger a cascade of allergic symptoms that can
affect the respiratory system, gastrointestinal tract, skin, or cardiovascular system. Scientists estimate that
approximately 11 million Americans suffer from true food allergies. At the present time, there is no cure
for food allergy. Avoidance is the only way to prevent an allergic reaction.
Although an individual could be allergic to any food, such as fruits, vegetables, and meats, they are not as
common as the following eight foods which account for 90% of all food-allergic reactions: milk, egg,
peanut, tree nuts (walnut, cashew, etc.), fish, shellfish, soy, wheat. For more information go to:
http://www.foodallergy.org/allergens.html
In January 2006, all foods regulated by FDA are required to be labeled as to whether it contains one or
more of the top eight food allergens.
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Activity
Who Am I?
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ACTIVITY INSTRUCTIONS: Have participants tell you what type of hazard this food, object, or
situation represents.
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Who Am I?
Cleaners stored near
food

Workers with long
fingernails

Other Hazards
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Sanitizers and cleaners stored near food – chemical hazard
Workers with long fingernails – physical hazard. If the hands are not washed properly because of the
long nails, microbial hazards could also be introduced into the food.
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Who Am I?
Metal from a rusty
grater

Rings on a foodservice
worker’s fingers

Other Hazards

Metal from a rusty grater – chemical hazard
Rings on a foodservice worker’s fingers – physical hazard
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Who Am I?
Poisonous mushrooms

Wooden utensils – the
wood is pine

Other Hazards
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Poisonous mushrooms – biological hazard
Wooden utensils – if the wood is pine – physical hazard. Hard wood is an acceptable type of wood for use
in making utensils and other foodservice objects.

