Module 1 / Lesson 7– Pest Control

Lesson Number – M1.L7
Key Concept – Controlling Pests
Unit – Module 1 – Food Safety
Lesson 7 – Pest Control

Precepts
F – Continuous improvement
	F2. Seek mentoring form others
	F5. Acquire new knowledge

J – Mental Growth
	J1. Think critically
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National Standards
FPP.02.01.01.b. Evaluate the SSOP of a food products and processing company

FPP.02.02.01.b. Outline procedures to eliminate possible contamination hazards associated with food products and processing

FPP.02.03.03.a. Describe the effects food-borne pathogens have on food products and humans.

FPP.02.03.03.b. Explain the importance of microbiological tests in food product preparation, listing common spoilage and pathogenic microorganisms.

Student Learning Objectives
As a result of this lesson, the student will…
1. Define types of pest
2. Identify ways to controlling animal pests
3. Describe pathogenic microorganisms
4. Evaluate microbiological tests in food preparation


Time Instruction time for this lesson: 2-3 days (50 minutes). (Time is estimated and may vary depending on teaching style and depth of instruction) 

Resources used in lesson development:

BASF The Chemical Company. Pest Management in Food Processing Facilities: A Resource Guide (2008). http://www.phantomhome.com/pdfs/home/PhanWhitepaper%208.5%20x%2011.pdf

CELLS alive. How big is a …? (2011). http://www.cellsalive.com/howbig.htm

Definition of Microbial http://www.thefreedictionary.com/microbial

Definition of Microbiological http://www.thefreedictionary.com/microbiological

Definition of Parasite http://www.thefreedictionary.com/parasites

Farlex, Inc., Definition of Pest (2012) http://www.thefreedictionary.com/Pest

Good Manufactruing Practices: Pest Control http://www.unido.org/fileadmin/import/32150_9GMPPests.5.pdf

ICMSF. (2002). Microorganisms in foods. (7 ed.). New York: Kluwer Academic/Plenum Publishers.

McCarthy, E.M. Online Biology Dictionary. Diseases Carried by Mice, http://www.macroevolution.net/diseases-carried-by-mice.html

Menon, A., Pest Management in Restaurants, (February 2007). http://pestcontrol.basf.us/news-&-events/feature-stories/archive/pest-management-in-restaurants.pdf

PubMed Health. August 14, 2010. Leptospirosis. http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0002352/

Rice, C., Food Handler Training Study Notes, http://www.tabletip.com/StudyNotes.PDF

Swanson, K. M. J., Useful Microbiological Testing in Food Safety & Quality Management. (September 2011). http://www.slideshare.net/dedmark/useful-microbiological-testing-in

University of Georgia College of Agricultural and Environmental Services Cooperative Extension Service. Cleaning, Sanitizing & Pest Control in Food Processing, Storage and Service Areas, (1999). http://www.caes.uga.edu/departments/fst/extension/documents/CleaningSanitizingPestControl.pdf

Wisegeek. What is the Difference Between Rats and Mice (2012) http://www.wisegeek.com/what-is-the-difference-between-rats-and-mice.htm

Additional teaching resources for this lesson:

Tools, Equipment, and Supplies
· Ruler with centimeters
· Internet Access
· Power Point or other presentation software
· Projector for presentations



Key Terms 

Bacterial waste – unaffected by cooking can cause a person to become ill

Microbial – a minute life form; a microorganism, especially a bacterium that causes disease

Microbiological - The branch of biology that deals with microorganisms and their effects on other living organisms

Microorganism - a microscopic life form that cannot be seen with the naked eye. Types of microorganisms includes: bacteria, viruses, protozoa, fungi, yeasts, and some parasites and algae. 
Parasite - An organism that grows, feeds, and is sheltered on or in a different organism while contributing nothing to the survival of its host.

Pathogenic – contains live microorganisms capable of causing disease

Pathogens - any microorganism that is infectious or toxigenic and causes disease. Pathogens include parasites, viruses, and some fungi/ yeast and bacteria.

Pest- an injurious plant or animal, especially one harmful to humans

Viruses – microorganisms that need a living host to grow. They need to live on or inside a host

Spores – a thick walled protective structure that is resistant to heat, cold, and some chemicals

Content Outline
1. Define types of pest
a. Animal Pests
b. Microorganisms
c. Parasites carried by pests

2. Identify ways to controlling animal pests
a. Methods of controlling animal pests
b. Products used to control animal pests

3. Describe pathogenic microorganisms

4. Evaluate microbiological test in food preparation
a. Purpose of microbiological testing in food preparation
b. Critical points and times
c. Categories of hazards
d. Reasons for microbiological testing

Interest Approach
Using the Cells Alive: How Big is a… section, illustrates the size of pests that can infect food. For students to have a better understanding start with a ruler to show the average length of rats (22.86-27.94 cm without the tail) and mice (7.62-10.16 cm without the tail). Then explain that food pests of greatest concern cannot be seen by the naked eye. Thus we need to be aware that they may still be present. The question is … how do we know?

Objective 1. (Activity 1)
1. Define Pest. A Pest is an injurious plant or animal, especially one harmful to humans. Pests can be broken down into three categories. Animal Pests, Microorganisms, Parasites carried by pests

a. There are four main animal pests found in the food industry: cockroaches, flies, stored product pests and rodents. Rodents are the most dreaded among restaurant management, but the visibility of any pests can hinder the business. Personnel must prevent access to the business and not allow pest inside by denying them food, water and shelter. M1.L7.H1 shows the difference between cockroaches, flies, stored product pests, and beetles. 

b. Microorganism - a microscopic life form that cannot be seen with the naked eye. Types of microorganisms includes: bacteria, viruses, protozoa, fungi, yeasts, and some parasites and algae. 
· Pathogens - any microorganism that is infectious or toxigenic and causes disease. Pathogens include parasites, viruses, and some fungi/ yeast and bacteria.

c. Parasites carried by mice and rats
· Parasite - An organism that grows, feeds, and is sheltered on or in a different organism while contributing nothing to the survival of its host.

· Bubonic plague - Mice are not infected with plague as often as rats, but infection can occur. This disease is spread to humans by fleas that lives as parasites on rats or mice. Plague is usually fatal within a few days of infection. It is present in rodents throughout the western United States, and in many other parts of the world.

· Salmonella - Mice and rats are both frequent carriers. Spreads to humans by contact with mouse droppings, especially through consumption of contaminated food. Causes serious, sometimes fatal gastroenteritis. Household pets are also frequently infected with Salmonella by this means and often die as a result. 

· Murine Typhus (typhus transmitted from mice via flea bite) - This disease is treatable with antibiotics, but can cause death in elderly or infirmed individuals. Symptoms include vomiting, fever, headache, myalgia (muscle pain), and coughing.

· Leptospirosis - Rats are mice are both carriers of this potentially fatal disease. dry cough, fever, headache, muscle pain, nausea, vomiting, diarrhea, and shaking chills

· Rat-bite Fever - Fatal in 10 percent of untreated cases. Usually contracted from rats, but infection can also occur from mice. The bacterium causing this disease enters the body through bites, as its name suggests, or from urine contaminating either food or preexisting skin wounds.

· Tapeworms - Mice host small tapeworms of the genus Hymenolepis can be spread to humans eating foods contaminated with droppings (or when hands are merely dirtied by droppings and not washed before meals). Theseparasites hatch out in the gut where they grow and reproduce. 

· Ways that mice transmit disease to humans: 
1. By biting;
2. By infecting human food with droppings;
3. By infecting human food with urine;
4. By infecting skin wounds with urine;
5. Indirectly, by blood-sucking insects;
6. Indirectly, by mites;
7. Indirectly, by means of cats and dogs;
8. Dying in a source of drinking water used by humans.


Objective 2. Identify ways to control animal pests (Activity 1)
a. Methods of controlling animal pests
· Design a routine schedule for cleaning all areas. Some areas may need cleaning only once a week, others every day. In addition, spot clean spills and accidents.

· Train maintenance personnel in sanitation. Many maintenance personnel forget to clean tools used in the offal room before using them in the processing or packaging area. If someone has to step on a conveyor belt to reach an overhead motor, make sure that it is cleaned afterwards.

· Screen or seal vent pipes, sewage lines, and other openings in walls and floors to prevent entry of pests.

· The outside of the building presents the first impression of your operation to the public. Keep grass short, shrubs neatly trimmed and clean paved access ways. 

· Maintain proper drainage to reduce or eliminate shelter areas for pests.

· Surround the building foundation with an 18 to 24 inch strip of medium pebbled rock piled four inches deep in a trench. This discourages rodents from burrowing around buildings and keeps some turf pests from entering buildings. This makes an excellent area for traps and bait stations at food processing and storage facilities. If the bottom of the trench is lined with tar paper, weed growth will be retarded for a short time.

· To reduce pest and vermin shelter, control weeds under fences or other barriers with various herbicides labeled for this purpose.

· Remove all debris and trash. 

· Store necessary supplies and equipment on racks at least 18 inches off the ground or on concrete slabs to reduce rodent and insect shelter.

· Place garbage and food waste in enclosed containers that are emptied regularly. Containers should be off the ground on racks or on a concrete slab.

· Slope the grounds properly for adequate drainage. Poor drainage around buildings provides breeding places for insects (such as termites and cockroaches) and microorganisms (such as wood destroying fungi).

· Waste storage is critical to control because dumpster areas are hot spot areas due to improper garbage storage and disposal and are overlooked. Food debris left behind will accumulate and become a food source for disease-carrying pests. 

· Entrance and Exit Points can be access points for pests to enter, especially when employees leave kitchen doors open. Using air curtains outside main entryways and fixing missing or torn window screens will keep flies and other flying pests (insects and birds) from entering. 

· Outdoor lighting fixtures: proper outdoor lighting is important because pests are attracted to light. Locate outdoor lighting fixtures at a distance from buildings and aim them toward the buildings to help keep flying insects that are attracted to light away from doors and windows.

· Cleaning Supply Storage is important because moist mops are a perfect site for flies to breed. Mops should be clean before storage and allowed to dry in a closet away from the food preparation area.

b. Methods in controlling pests
· Undetectable liquids- are the newest technology available to the food handling industry. These pesticides can be applied as crack, crevice or spot treatments inside and outside the facility. The treatment is undetectable to the insects, so pests unknowingly contact and/or ingest the active ingredient and may share it with other pests. These pests may be affected without having to come into direct contact with the pesticide.

· Dust formulations consist of a fine powder pesticide that is applied to cracks, crevices, or wall voids because the insecticide can easily penetrate these cavernous spaces. In addition, some dusts are waterproof, making them great for treating drains and other damp spaces.

· Insect growth regulators (IGRs) are products that interrupt or inhibit the life cycle of insects. By inhibiting the maturation of insects, an IGR will keep young insects from reaching the adult life stage, thus stopping the life cycle, killing the pest and reducing the infestation. 

· Foams are similar to dusts in that they can be easily applied to wall voids, cracks and crevices. Many different pesticides can be made as foam formulations to take advantage of their ease of application.

· Baits are often used to treat for cockroaches, flies and ant infestations and can be applied in either a bait station, powder or gel form. Bait gel can be positioned deep inside cracks, crevices, and wall voids. Baits attract insects, which then ingest the bait, return to their hiding places and die shortly thereafter. Other roaches may ingest the bait product when they feed on the dead insects or their excretions. Baits have been a standard method of insect control for many years, causing some cockroaches to develop a resistance and/or aversion to some products.

· Fumigant pesticides are in a solid or liquid form and after application a fumigant gas is released. The pesticide is able to permeate the facility and penetrate locations that other forms of  pesticides cannot reach. Despite this fact, fumigants do not provide residual control. Before fumigation, a facility must be sealed and have danger signs posted. Some fumigants are being taken off the market, but some facilities can receive critical use exemptions. Use of fumigants requires the use of proper safety equipment (breathing) by the applicator and the building must be evacuated for a period of time.

· Heat treatments are growing in popularity as a chemical- free approach, despite the costs associated with this method. During a heat treatment a facility is heated to 130 degrees Fahrenheit for 8 to 20 hours using propane, electric or steam heaters. Heat treatments do not provide any residual control and do require a facility to be closed during the treatment.

· Aerosol insecticides are easy to use and provide a quick knockdown when the product comes in direct contact with the pest (ex. bees and wasps).

Objective 3. Describe pathogenic microorganisms
	Pathogenic microorganisms can be carried by insects, rodents, and other pests that can contaminate food products.
·  Cockroaches can carry approximately 50 pathogenic microorganisms including Salmonella spp., Vibrio cholera and polymyelitis. 

· Houseflies can carry thousands of pathogenic microorganisms that can cause various human diseases. 

· Rats can transfer diseases such as leptospirosis, murine typhus, and salmonellosis to humans. One dropping of rat feces can carry millions of harmful microorganisms. Dried droppings can also be carried into food by air movement.

· Birds are potential carriers of mites, mycosis, pseudotuberculosis, toxoplasmosis, Salmonella and organisms that cause brain inflammation (encephalitis) and other diseases.

Objective 4. Explain microbiological test in food preparation
a. Purpose of microbiological testing in food preparation
· Target – The target is to determine indicator or pathogen. Groups of bacteria that may represent the potential presence of, enteric pathogens such as Salmonella, Coliforms, Enterobacteriaceae and E. coli. are all classic indicator bacteria groups.

· Method – time to results, accuracy, repeatability, etc. Depending on the what is believed to be the target indicator or pathogen determines the method to be used for the test. Most of the test use a cotton swab and a chemical mixture to determine indicator or pathogen by the color of the swab after reactants have been added.

· Sample –environment, line residue, end product, location collected, size/ number of samples. Sampling should not only be conducted on food contact surfaces, but the evaluation of non-food contact surfaces such as conveyor belts, rollers, walls, drains and air is equally as important as there are many ways (aerosols and human intervention) in which microorganisms can migrate from non-food contact surfaces to food.

· Frequency – daily, weekly, monthly, etc. or event triggered. The development of a criticality program on which monitoring frequencies can be based should be focused on the targeting of the critical steps in the manufacturing process. Therefore, the final manufactured product should receive more monitoring than early manufacturing steps i.e. end product testing of product. The use of “criticality indexes” provides a means whereby the frequency of monitoring can be assigned to each designated critical area. The assessment of risk should be based on the potential impact any risk may have on the final quality or safety of the products being manufactured e.g. exposure to low temperatures would constitute a low risk whilst the presence of water or warmer temperatures would constitute a high risk.

· Interpretation – investigational, routine, regulatory, etc. When receiving results back from the laboratory, the task for the food manufacturer is to understand what if any impact hey have on product quality and safety. Assessing product safety is relatively straight forward because the causes of food poising are well understood and publicized, so a glance at a test certificate will quickly ascertain if any pathogens are present and if so, at what level and whether this should be a cause for concern.

· Action – rejection, process adjustment, recall, outbreak investigation, etc. After the results have been interpreted, then there is a decision to reject the product, adjust the process, recall or have an outbreak investigation.

b. Critical points and times
· Critical control points and times are needed when there is a microbiological problem. Companies will set control points and times when there is an issue with food safety or quality. If the company has had a historical or a current problem, they will implement critical points and times. This allows the company to closely monitor and correct the problem. Microbiological testing will help control the problem by allowing the company to identify the exact cause of the issue. By knowing the cause, it is easier to fight the problem and establish critical points and times.

· Primary production should have critical points and times when production conditions have a major influence on the microbial quality or safety. Since fruits, vegetables, spices, meat, poultry, and fish products will have little processing the points should be conducted more often. Sources that could be potential carriers of microorganisms that can effect fruits, vegetables, spices, meat, poultry, and fish products are irrigation water, fertilizer, feed, or other on-farm practices

· Ingredient Testing may be useful for some applications and not others. Depending on what the ingredient is going to be used for in the end products determines if a check needs to be done prior to the use. For example cocoa powder: used in chocolate, with no heat treatment or used in ice cream mix that is subsequently pasteurized. The cocoa powder used in chocolate with no heat treatment would need to be more closely monitored because there is little chance to destroy the microorganisms. Whereas, the cocoa powder would not need to be as closely monitored because it will go through a pasteurization process to kill the microorganisms. 

· In-Process Testing helps to verify a kill step or predict potential recontamination. Examples would be intermediate product, line residue, tailings, and wash water. It is important to verify a kill step so that contaminated products are not reaching the consumer. Typically indicators produce quantitative results.

· Processing Environment Testing is used to verify that the environment is under appropriate hygienic control. It is important to maintain a clean environment while processing to ensure that the product is safe. Examples would be to test swabs or sponges for equipment or in the environment and rapid testing to verify cleaning and sanitation adequacy. It is also important to identify harborage sites that can contaminate end product.

· The product and facility should be examined frequently, and the earlier the detection of issues the easier it is to correct the problem. There should be end product testing, but does not need to be as frequent. 

· Shelf Life Testing should be conducted for products subject to microbial spoilage. The purpose is to verify microbial stability for the product life cycle. This type of testing may predict issue before they are experienced in the market place.

· End Product Testing is used to demonstrate successful application of controls or assess the status of a lot when no other information exists. Alternative sampling plans may be appropriate to help determine the area of contamination. Examples would be fewer samples for on –going surveillance activity because that area is already being closely monitored. Then more samples would be used when investigating significant process deviations or outbreaks. This would allow for the company to pinpoint the problem. 


c. Categories of the hazards recognized by the ICMSF (International Commission on Microbiological Specifications for Foods)

· Utility - spoilage, reduced shelf life, no health concerns (i.e. total counts, yeasts, mold, etc.)

· Indicator - Measure of Good Handling Process (GHP) or process control (i.e. Coliforms, generic E. coli, Enterobacteriaceae, etc.)

· Moderate hazard – Not life threatenng, short duration, self-limiting, no negative aftereffect (i.e. S. aureus, B. cereus, C. perfringens, Norvirus, etc.)

· Serious hazard – Incapacitating, usually not life threatening (i.e. Salmonellae, Shigella flexneri, Yersinia enterocolitica, etc.)

· Severe hazard – Life threatening, chronic sequelae, or long duration (i.e. E. coli O157H7, C. botulinum toxin or Cronobacter (infants))

d. Reasons for microbial testing
· Identification of contamination sources
· Environmental monitoring to identify potential harborage sites
· Utility and indicator organisms to verify effective controls and trends
· Effective processing
· Effective control of post - process contamination
· Investigation sampling for problem solving

Review/Summary
Using the Show Me What You Know Moment ask the students to identify five types of pests and control methods. Then have the students check their answers with their notes. Depending on the responses of the students discuss questions they might have. 

Application

Extended classroom activity
Assume that your local FFA Chapter was interested in converting the classroom, greenhouse, or agricultural mechanics laboratory into a restaurant. Survey the facility to identify potential points of entry for pests and the steps recommended to eliminate the potential problem.

FFA activity
Conduct an FFA Cleanup Day in the local community to remove garbage, trash, debris, etc. form areas in alleys and behind buildings that house business that handle food products. Be sure to obtain permission from businesses before beginning the cleanup operation.

SAE activity
Ask the student to conduct an interview with a local pest exterminator. Ask the students to discover what formal education and training the exterminator has. Ask the student to report their findings to the class. 

M1.L7.H1 

What Pests to Expect (from BASF The Chemical Company)
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Stored Product Pests
	[image: C:\Users\Beth\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\M4NPD3I0\MP900314057[1].jpg]Roaches
	[image: C:\Users\Beth\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L27JYLMQ\MP900314063[1].jpg]Ants
	[image: C:\Users\Beth\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\O0U99BOU\MP900314065[1].jpg]Flies

	
Including:
Darkling Larva Beetle, Saw-tooth Grain Beetle, Red Rust Flour Beetle, Confused Flour Beetle, Red Flour Beetle and Merchant Beetle
	
Including:
German, American, Brown-Banded and Oriental cockroaches are the most common cockroach pest species in the United States
	
Including:
Acrobat, Argentine, Big-headed, Ghost, Odorous House, Pavement, Pharaoh and Thief
	
Including:
House, Vinegar and Filth Flies

	
Food Sources:
Flour, cereals, dried pet foods, whole grains, oats, seeds, dried fruits, rice, grain meals, sugar, chocolate, drugs, pasta and tobacco
	
Food Sources:
Cockroaches are truly omnivores, and they will eat most anything available to them
	
Food Sources:
Food sources vary depending on ant species but the above mentioned ants feed on processed foods, sugar, syrup, fruit juice, meat, eggs, oil and fat, dry pet food, dairy products and grease
	
Food Sources:
Flies feed on anything that they can process into liquid form through regurgitating their stomach contents

	
Food Safety Threat:
All stored product pests can damage food products during feeding. These pests can also contaminate food through body parts and cast skins. Many stored product pests hitchhike into grocery outlets and residential homes through infested flour and grains.
	
Food Safety Threat:
Cockroaches have been reported to spread at least 33 kinds of bacteria, six kinds of parasitic worms, and at least seven other kinds of human pathogens. Due to their omnivorous nature and spiny legs, cockroaches can pick up germs and debris on their legs while crawling through sewage, then transfer that matter to food or food surfaces
	
Food Safety Threat:
Ants could contaminate food by accidentally being processed into the food product.
	
Food Safety Threat:
Houseflies have been known to carry over 100 different disease-causing germs. Filth flies have been proven to spread more than 65 kinds of human diseases including E. coli, Staph and several kinds of food poisoning.






Introduction to Food Science
[bookmark: L7A1]Lesson 7, Activity 1

Key Term(s):

· Pest- A pest is an injurious plant or animal, especially one harmful to humans.  Pests can be broken down into three categories; animal pests, microorganisms, and parasites carried by pests.

Concept(s):  (What we are going to learn?)

· Outline procedures to eliminate possible contamination hazards associated with food products and processing.

Objective(s):  (What we are going to do to learn?)

· Define types of pests
· Identify ways to control animal pests

Purpose:  (Why do we need to know this?)

Pest control can be a daunting task in the food processing industry.  There are four main animal pests found in the food industry: cockroaches, flies, stored product pests and rodents. Rodents are the most dreaded among restaurant management, but the visibility of any pests can hinder the business. Personnel must prevent access to the business and not allow pest inside by denying them food, water and shelter.  Keeping a processing facility free of pests is an important step in food safety.  Today we will look into the categories of pests, what diseases and parasites they can spread, and how to control them within food processing facilities.

Materials:  (What things do we need?)

Per group of Students (3-4):
· Internet Access
· Power Point or other presentation software
· Projector for presentations

Procedure:  (What are the steps involved?)

For this project you will be assigned to a group or 3-4 to research a category of pest in the food processing industry.  You will be assigned one of the categories listed below to investigate.

	Roaches		Flies		Stored product pests
	Rodents		Birds		Ants

Part one:  Research

You and your team will research the category of pests assigned.    Things to consider and identify are:
1. What species are included in this category?
2. What food sources attract pests in this category?
3. What pathogens or diseases do they carry and spread?
4. How do we prevent or control this category of pests?
5. What is the specific food safety threat?
6. What type of pest? i.e. Animal, microorganisms, parasites
7. What tests are performed to detect the presence of the pests or its contaminants? i.e. microbiological or other tests performed on the product or products.
8. Are there critical control points where those tests occur?
9. References in APA style listed on last slide

You and your team will prepare a power point presentation including all of the information about your pest category found above and any other important information obtained during your research.

Part two:

You and your team will present your power point to the class.  You will take notes on other groups presentations and store them in your notebook for future reference.

Conclusion:  (What did we learn and what does it mean?)

1. What are the most prevalent pests in the food processing industry?





2. What are some general guidelines to follow to help prevent pest in the food processing industry?
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