CLOSTRIDIUM BOTULINUM (FOOD SCIENCE AND TECHNOLOGY) pdf
1: Common Foodborne Pathogens: Clostridium botulinum | VCE Publications | Virginia Tech
Botulism is a severe neuroparalytic disease, caused by consumption of minute quantities of botulinum neurotoxin
(BoNT) in a contaminated food, or by development of toxin by toxigenic spores in the intestine of susceptible infants and
adults.

Mechanism[ edit ] The toxin is the protein botulinum toxin produced under anaerobic conditions where there
is no oxygen by the bacterium Clostridium botulinum. Clostridium botulinum is a large anaerobic
Gram-positive bacillus that forms subterminal endospores. The toxin from all of these acts in the same way
and produces similar symptoms: Botulinum toxin is broken into 8 neurotoxins labeled as types A, B, C [C1,
C2], D, E, F, and G , which are antigenically and serologically distinct but structurally similar. Human
botulism is caused mainly by types A, B, E, and rarely F. Types C and D cause toxicity only in other animals.
Their natural habitats are in the soil, in the silt that comprises the bottom sediment of streams, lakes and
coastal waters and ocean, while some types are natural inhabitants of the intestinal tracts of mammals e. The
spores can survive in their inert form for many years. Unfortunately, little is known about the natural factors
that control phage infection and replication within the bacteria. In the wild, decomposing vegetation and
invertebrates combined with warm temperatures can provide ideal conditions for the botulism bacteria to
activate and produce toxin that may affect feeding birds and other animals. Spores are not killed by boiling,
but botulism is uncommon because special, rarely obtained conditions are necessary for botulinum toxin
production from C. All forms of botulism lead to paralysis that typically starts with the muscles of the face and
then spreads towards the limbs. In light of this life-threatening complication, all suspected cases of botulism
are treated as medical emergencies , and public health officials are usually involved to identify the source and
take steps to prevent further cases from occurring. Diagnosis[ edit ] For botulism in babies, diagnosis should
be made on signs and symptoms. Confirmation of the diagnosis is made by testing of a stool or enema
specimen with the mouse bioassay. However, these clues are often not enough to allow a diagnosis. These
tests may include a brain scan , cerebrospinal fluid examination, nerve conduction test electromyography , or
EMG , and an edrophonium chloride Tensilon test for myasthenia gravis. A definite diagnosis can be made if
botulinum toxin is identified in the food, stomach or intestinal contents, vomit or feces. The toxin is
occasionally found in the blood in peracute cases. Botulinum toxin can be detected by a variety of techniques,
including enzyme-linked immunosorbent assays ELISAs , electrochemiluminescent ECL tests and mouse
inoculation or feeding trials. The toxins can be typed with neutralization tests in mice. In toxicoinfectious
botulism, the organism can be cultured from tissues. On egg yolk medium, toxin-producing colonies usually
display surface iridescence that extends beyond the colony. In older children and adults the normal intestinal
bacteria suppress development of C. However, outbreaks of botulism have resulted from more unusual
sources. In July , fourteen Alaskans ate muktuk whale meat from a beached whale , and eight of them
developed symptoms of botulism, two of them requiring mechanical ventilation. When canning or preserving
food at home, attention should be paid to hygiene, pressure, temperature, refrigeration and storage. When
making home preserves, only acidic fruit such as apples, pears, stone fruits and berries should be bottled.
Tropical fruit and tomatoes are low in acidity and must have some acidity added before they are bottled. They
include red meats, seafood, poultry, milk, and all fresh vegetables except for most tomatoes. Most mixtures of
low-acid and acid foods also have pH values above 4. Acid foods have a pH of 4. They include fruits, pickles,
sauerkraut, jams, jellies, marmalades, and fruit butters. Figs also have pH values slightly above 4. Therefore, if
they are to be canned as acid foods, these products must be acidified to a pH of 4. Properly acidified tomatoes
and figs are acid foods and can be safely processed in a boiling-water canner. Potatoes which have been baked
while wrapped in aluminum foil should be kept hot until served or refrigerated. Because the botulism toxin is
destroyed by high temperatures, home-canned foods are best boiled for 10 minutes before eating.
Contamination of a canned food solely with C. Only sufficient thermal processing during production should be
used as a food safety control. Vaccine[ edit ] There is a vaccine but its usefulness is unclear as it is associated
with significant adverse effects. Respiratory failure due to paralysis may require mechanical ventilation for 2
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to 8 weeks, plus intensive medical and nursing care. After this time, paralysis generally improves as new
neuromuscular connections are formed. Wounds should be treated, usually surgically, to remove the source of
the toxin-producing bacteria. FDA in for the treatment of infant botulism. This less immunogenic antitoxin is
effective against all known strains of botulism where not contraindicated.
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2: Botulism - Wikipedia
The Organism: Clostridium botulinum is an anaerobic, sporeforming bacteria that produces a neurotoxin. The bacteria
can exist as a vegetative cell or a spore. The spore is the dormant state of the bacteria and can exist under conditions
where the vegetative cell cannot. When conditions are right.

Clostridium botulinum 1 Keith R. Goodrich Schneider, Ploy Kurdmongkoltham, and Bruna Bertoldi 2 This
fact sheet is part of a series that discusses foodborne pathogens of interest to food handlers, processors,
retailers, and consumers. What is Clostridium botulinum? Clostridium botulinum is the bacterium that causes
botulism. Clostridium botulinum is a Gram-positive, slightly curved, motile, anaerobic, rod-shaped bacterium
that produces heat-resistant endospores. In hostile environmental conditions, the heat-resistant spores enable
the bacteria to survive for extended periods of time in a dormant state until conditions become more favorable.
Clostridium botulinum is ubiquitous in nature, often found in soil and water. Although the bacteria and spores
alone do not cause disease, their production of botulinum toxin renders them pathogenic. Botulinum toxin is
an extremely potent neurotoxin that causes botulism, a serious paralytic condition that can lead to death. There
are seven types of C. Of the seven types, A, B, E, and rarely F can cause botulism in humans, while types C
and D cause botulism in animals and birds. Type G was identified in but has not been determined as a cause of
botulism in humans or animals FDA ; Sobel How is Clostridium botulinum transmitted? The CDC
categorizes human botulism cases into five transmission categories: Foodborne botulism results from the
ingestion of pre-formed botulinum toxin in food. The toxin can be found in food that has not been properly
cooked, processed, handled, or canned and is often present in canned food, such as vegetables, meat, and
seafood products FDA Infant botulism occurs when infants less than one year of age ingest C. In addition,
this is the most common form of botulism, resulting in approximately cases in the United States annually
Sobel Since honey has been linked to infant botulism, never feed infants honey FDA Wound botulism, the
rarest form of botulism because it is not related to food contamination, results when C. Adult intestinal
toxemia is a rare case of botulism. Although the route of transmission is unknown, this kind of botulism
occurs the same way as infant botulism CDC a. Iatrogenic botulism is also rare. This kind of botulism happens
when an accidental overdose via cosmetic injections of the toxin occurs CDC a. The incidence rate of botulism
in the United States is low due to increasing education and awareness of proper storage and handling of foods.
However, the mortality rate is high if the disease is not treated immediately. According to the CDC, only one
case of foodborne illness involving botulism is considered an outbreak. During , there were reported cases of
botulism, of which 11 were foodborne, 84 infant, 23 wound, and 3 of unknown or other etiology CDC In , a
total of confirmed cases of botulism were reported to the CDC. Of these, 20 were foodborne, infant, 13
wound, and 5 of unknown or other etiology CDC Then, in there were confirmed and 16 probable cases of
botulism reported. There were 15 foodborne-related, infant, 16 wound, and two unknown CDC a. In there
were a total of cases of botulism; infant cases, 39 foodborne, 15 wound, and 4 illness of unknown causes CDC
b. While fewer cases of foodborne illness are caused by C. What are the symptoms associated with the
consumption of botulinum toxin? The botulinum toxin produced by C. Respiratory failure is common in those
affected. Onset of foodborne botulism symptoms generally begins within 18 to 36 hours of toxin ingestion,
though some instances have varied from 6 hours to 8 days CDC c. These symptoms include double and
blurred vision, slurred speech, difficulty swallowing, dry mouth, diarrhea, nausea, and muscle weakness that
descends through the body. Recovery occurs with prompt administration of an antitoxin that blocks the action
of the botulinum toxin in the body. In cases of severe botulism, patients may require respiratory intensive care
for weeks or months until the paralysis alleviates CDC c. Deaths that occur within the first two weeks of
botulism are often the result of pulmonary or systematic infection and failure to recognize the disease. Often
the symptoms of foodborne botulism are mistaken for symptoms associated with stroke, chemical intoxication,
myasthenia gravis, or Guillain-Barre syndrome. Tests such as brain scans, spinal tap exams, nerve conduction
exams, electromyography EMG , and a tensilon exam the usage of edrophonium drug can distinguish the
above diseases from botulism CDC c. In the case of infant botulism, those affected may appear to be lethargic,
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constipated, have poor feeding patterns, and exhibit a weak cry. Infants can be treated with antibiotics to kill
C. Wound botulism produces the same neurological symptoms as foodborne botulism, but within 7 days of
infection. Gastrointestinal symptoms do not occur. Wounds may not be obviously infected but are usually
treated by surgically removing the source, followed by antibiotics Sobel ; WHO Who is at risk? Foodborne
botulism cannot be spread from person to person. Although it is one of the least common of the foodborne
diseases, everyone is susceptible to C. Immunocompromised individuals, young children, and elderly
individuals may suffer from more serious symptoms. What foods have been commonly associated with
Clostridium botulinum? Clostridium botulinum is present in both water and soil, so any food that comes into
contact with such vectors is a potential hazard. Home-canned products, especially of low-acid foods, are
attributed to most cases of foodborne botulism because the time and temperature to which the food is heated
are often inadequate. Susceptible foods include canned asparagus, green beans, garlic in oil, corn, soups, ripe
olives, tuna, sausage, luncheon meats, fermented meats, salad dressings, and smoked fish. Additionally, spores
of C. Improperly handled commercial food products have also contributed to outbreaks in previous years. In ,
four cases of foodborne botulism associated with carrot juice were reported to the CDC. The growth of C.
Furthermore, in , five cases of foodborne botulism associated with hotdog chili sauce were reported, thought
to be the result of production deficiencies that allowed spores of C. What can be done to prevent illness?
Primary growth-limiting factors for C. Some strains of C. Proper cooking and handling of food is important
for the elimination of C. As is evident in Table 1, most outbreaks of foodborne botulism are the result of
improper canning at home. The heat-resistant spores produced by C. While the botulinum spores can survive
in boiling water, the toxin is heat-labile, meaning that it can be destroyed at high temperatures. The following
are suggestions for preventing foodborne botulism at home: Canned corn, spinach, and meats should be heated
for 20 minutes. Oils infused with garlic or herbs should be properly refrigerated during storage. Canned food
products, including both those produced at home and commercially, should be inspected before use. Cans with
bulging or damaged lids, leakage, or off-odors should not be used, because these signs are indicative of
gas-producing bacteria growth inside the can. To ensure that the proper time, temperature, and pressure
requirements are met to eliminate growth of the bacteria and its spores, a pressure cooker should be used to
produce canned food products at home. Although foodborne botulism is less commonly associated with
commercially canned food products, be mindful not to consume the contents of expired or damaged cans. If
canning meats at home, consider including food preservatives such as nitrites in the brine solution to reduce
the growth of C. Vacuum-packaged meats should be refrigerated or properly stored in the freezer for extended
usage. During holding or storage, maintain proper food temperatures. Wash hands, utensils, and kitchen
surfaces that come into contact with food using hot soapy water before food preparation, after contact with
raw meat or seafood, and after using the bathroom. Accessed June 6, Notes form the Field: Botulism Annual
Summary, Accessed March 7, Accessed March 8, Complete Guide to Home Canning. Tables A list of
outbreaks of foodborne botulism reported to the CDC between and
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Additional info for Clostridium Botulinum Ecology & Control in Foods (Food Science and Technology) Sample text. Nollet
Fatty Acids in Foods and Their Health Implications, edited by Ching Kuang Chow
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Buy Clostridium Botulinum: Ecology and Control in Foods
www.enganchecubano.com FREE SHIPPING on qualified orders.
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