Chapter 6: Food

Both the number of individuals affected and the number of food poisoning outbreaks has increased in recent years.  Yet food poisoning in the U.S. is grossly under-reported despite the best surveillance efforts.

Objectives :

Identify the 2 main broad categories of food contamination

Discuss the major foodborne illnesses and the food that is usually involved

Determine the relative impact of naturally occurring toxins vs. “Human-made” toxins in food

Discuss the pros and cons of the different methods of food preservation

Given the 10 rules for safe food preparation and consumption, discuss the reason why each rule is important

Describe the essential items of a sound food sanitation program

Describe the responsibilities of the Federal agencies responsible for the safety of the food supply

Discuss the reasoning behind the development of certain inspection criteria

Describe the different aspects of a food service facility inspection

1. Aside from Objectionable Materials 
(i.e. hair, nails, rust), food contaminants fall into two broad categories:

- Biological agents: bacteria, viruses, molds, parasites, etc.

· Chemical agents: lead, phosphates, nitrites, nitrates, etc.

2. Major Food-borne Illnesses

Parasitic infections

- Trichinellosis - caused by eating raw or undercooked pork and wild game products infected with the larvae of Trichinella spiralis.  Infection was once very common; however, infection is now relatively rare. The number of cases has decreased because of legislation prohibiting the feeding of raw meat garbage to hogs, commercial and home freezing of pork, and the public awareness of the danger of eating raw or undercooked pork products.

· Giardiasis - during the past 15 years, Giardia lamblia has become recognized as one of the most common causes of waterborne disease in humans in the U.S. (salads and vegetables usually involved) 

Bacterial infections

- Salmonellosis - there are many different kinds of Salmonella bacteria (Salmonella serotype Typhimurium and Salmonella serotype Enteritidis are the most common in the U.S.).  Contaminated foods are often of animal origin, such as beef, poultry, milk, or eggs, but all foods, including vegetables may become contaminated.

- Shigellosis - bacillic dysentery is caused by Shigella dysenteriae (moist food, milk, dairy products usually involved)

- Streptococcal sore throat and scarlet fever - caused by beta-hemolytic streptocococcus (milk, milk products, and egg salad have been associated most frequently with foodborne outbreaks)

Viral infections

- Hepatitis A - foodborne hepatitis A outbreaks are most often caused by contamination of food during preparation by an infected food handler (sandwiches and salads; also, the March 1997 outbreak associated with frozen strawberries)

Toxins

Naturally occurring toxins

- Paralytic shellfish poisoning associated with shellfish

- Cancer associated with Aspergillus flavus (mycotoxins in peanuts, corn, and cereal grains)

Toxins from improper food handling

- Staphylococcal food poisoning - enterotoxins are produced by Staphylococcus aureus (meat, poultry, and custards are common sources)

- Botulism is caused by the ingestion of food (often home-canned vegetables and fruits) containing the toxins produced by Clostridium botulinum

- Gastroenteritis caused by spores of Clostridium perfringens. Meat and poultry are frequently contaminated, as are vegetables and spices.

- Diarrhea caused by enterotoxins produced by Escherichia coli (meat, poultry, shellfish, and watercress usually involved)

3. Naturally Occurring Toxins vs. “Human-Made” Toxins in Food

Common assumption is “natural” is safe, but “human-made” is suspect. However, this is contrary to current scientific knowledge. Data show that a typical diet contains far more natural carcinogens than synthetic.

4. Chemical Contaminants

Abnormal and toxic metabolites (protease inhibitors, hemagglutinins, goitrogens, and allergens) frequently produced when plants are subjected to stress

Chemicals added to foods during production and processing (nitrates and nitrites)

Sodium, phosphate, and metals (mercury, lead, cadmium)

5. Organic Contaminants, Antibiotics and Hormones

Chlorinated hydrocarbons, polychlorinated biphenyls, chlorinated dibenzo-p-dioxins, and chlorinated dibenzofurans (associated with pesticide/herbicide use and cooking processes)

Addition of antibiotics to animal feed

Hormones used to promote growth in farm animals

6. Effective Methods for Preserving Food

Cooking

Canning

Drying and dehydration

Preservatives

Refrigeration/freezing

Pasteurization

Irradiation

7. Ten Rules for Safe Food Preparation and Consumption

Choose food processed for safety

Cook food thoroughly (temperatures above 160oF (71oC) will kill most organisms)

Eat cooked food immediately

Store cooked food immediately (temperatures below 40oC will retard growth)

Reheat cooked foods thoroughly

Avoid contact between raw and cooked foods

Wash hands repeatedly

Keep all kitchen surfaces meticulously clean

Protect foods from insects, rodents, and other animals

Use pure water

8. Essential Items of a Sound Food Sanitation Program

Collection of data on the nature and sources of any outbreaks

Safe water supply

Adequate garbage and refuse disposal

Proper wastewater and sewage disposal

Effective insect and rodent control

Equipment and facilities

Personnel training and habits

Standards and regulations

Enforcement and monitoring

9. Federal Agencies Responsible for the Safety of the Food Supply

Department of Health and Human Services

- Food and Drug Administration: responsible for the regulation of food labeling, safety of food and food additives, inspection of food processing plants, controls of food contaminants, and establishment of food standards

- Centers for Disease Control and Prevention: analyze and report incidents of food-borne diseases

- National Institutes of Health: conduct research related to diet and health

Department of Agriculture

- Food Safety and Inspection Service: inspection and labeling of meat, poultry, and egg products, as well as grading of foods

- Animal and Plant Health Inspection Service: inspects food and animal products imported into the U.S.

- Human Nutrition Information Service: establishes food consumption standard tables for the nutritive value of food and provides educational materials related to food

Environmental Protection Agency: develops standards for the use of pesticides on food crops

National Marine Fisheries Service (within the Department of Commerce): conducts inspections and establishes standards relative to the quality of seafood

Bureau of Alcohol, Tobacco, and Firearms (within the Department of the Treasury): regulates alcoholic beverages

Customs Service (within the Department of the Treasury): inspects food products imported into the U.S.

Federal Trade Commission: regulates food advertising

10. Food Service Facility Inspection

Within the U.S., agencies at the state and local levels have primary responsibility for the inspection of food establishments to assure the safe handling, proper labeling, and fair marketing of food products

Aspects of a food service facility inspection

- Inspection at the point of production or processing

 

- Examination of products at the retail or wholesale level of distribution

- Licensing of establishments that manufacture or handle foods

Incentives to comply with regulations depends heavily on the probability of detection and the penalties for noncompliance (in addition to economic and business factors)
