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Principles of Food & Food Safety
Unit Handouts
Food Borne Illnesses
One bacteria harmful to the human body is Clostridium Perfringens.  It is a food intoxication caused by bacteria that produce a toxin (when large amounts are ingested) and spores.  It is the toxin that makes people sick, not the bacteria, and the toxin can only be produced in the human body.  Clostridium Perfringens is almost everywhere; the big problem is that the bacteria we capable of producing the heat resistant spores.  Clostridium Perfringens is anaerobic.  It grows readily on turkey, meat gravy, casseroles, and other meat-based foods.  Cooking foods in a slow cooker increases the chance that food may have Clostridium Perfringens.  The symptoms of Clostridium Perfringen-caused illness are: nausea, diarrhea, and stomach cramps.  It very rarely kills anyone.

Staphylococcus Aureus is a food intoxication caused by bacteria found in the nose, throat, and on the skin.  These bacteria are easily spread by coughing or sneezing.  Staph bacteria do not cause the food intoxication; they produce a toxin that causes the illness.  This bacteria grows best on starchy foods or on moist meat dishes.  Symptoms include: nausea, vomiting and stomach cramps.

Clostridium Botulinum is another food intoxication; it is a very strong toxin-the strongest toxin known to man.  This toxin grows most often in home-canned foods, especially in those with low acid content.  The spores, which thrive only in oxygen-free surroundings, manage to get into canned ham or vacuum-packed cold cuts.  If these products are allowed to reach a temperature of 50 F or higher (room temperatures), the spores will germinate into active bacteria causing the deadly nerve toxins.  The toxins can be destroyed by temperatures above 160 F, but, because they are generally precooked, the cold cuts may not be cooked when consumed.  The problem with canned and cured foods is that they are often not thoroughly cooked before eating.  Home-canned fruits and vegetables must be processed at the recommended time and temperatures.  Nitrite is added to cured meats to suppress the active bacteria.  Symptoms include: nausea, vomiting, cramps, headache, double vision, and general weakness developing after eating the tainted food.  The patient can be given large quantities of salt water (1 Tbsp. per quart of water) followed with sweetened hot coffee and/or tea; apply hot water bags to the abdomen, and call a doctor or get the patient to emergency immediately.

Salmonella is the most common food infection.  It is found in meat, fish, and poultry products.  Salmonella bacteria are killed when heated.  Quite often foods become cross-contaminated because knives and the cutting board are not cleaned after using them on contaminated food.  This is especially true if the cook is working with poultry, fish, and red meats.  Usually, the symptoms take a longer time to show up.  Symptoms include: nausea, diarrhea, vomiting, and stomach cramps.

Knowledge of the characteristics of salmonella and trichinosis and the safe techniques used when handling food, will help people be more aware of the dangers of microorganisms in food handling and consumption.

Trichinosis is caused by consuming food which contains a microscopic worm called a trichinella spiralis.  It is usually in the muscle tissue of animal products.  It is killed if the meat is cooked well.  Trichinosis causes nausea, diarrhea, fever, muscle pain, and tiredness.  In bad cases, it can cause heart and brain damage and even death.

To keep food safe to eat, it must be prepared and handled correctly:

· Hot foods need to be kept but, and cold foods need to be kept cold.

· Keeping food cold will not kill the bacteria; it just keeps the bacteria from growing.

· Cooking the food correctly and thoroughly will kill the bacteria.

· Proper food handling is necessary to keep food safe to eat.  Hands should be washed with soap and water before preparing food.

· Food should be kept in clean containers, touched with clean utensils, and prepared on clean surfaces.

The U.S. Department of Agriculture, the Food and Drug Administration, and other agencies devote much of their resources to the study and research of keeping food safe to eat and free from spoilage.  From this research recommended rules and regulations are established.  This is partly an emphasis on packaging and partly an emphasis on how to preserve and store food by canning, freezing, dehydrating, or irradiating it.  Canning uses heat processing, freezing uses cold, dehydrating uses removal of water, and irradiating uses radiation to inhibit growth of microorganisms.
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The Effects of Temperature on Vitamin C Levels

Purpose:
To investigate the effects of storage temperatures on the Vitamin C levels in fruit juices.

Materials:

· Vitamin C tablets (available at health food stores)

· Indicator solution (methylene blue)

· Fruit juice samples (orange, lemon, cranberry, etc.)

· 100 mL graduated cylinder
· Test Tubes

· Eye Dropper/Pipette

· Plastic Cups
Procedures:

1. Perform an indicator test for Vitamin C.  Dissolve a Vitamin C tablet in a cup of water.  Using an eye dropper, add methylene blue solution, one drop at a time.  Count the drops added.  Watch what happens to the blue color.  Record your finding in the table below.

2. Pour samples of each juice into 2 cups.  Place one cup of each sample into a refrigerator.

3. Leave one cup of each sample exposed to open air at room temperature for 24 hours.

4. Place 10 mL of each sample into test tubes.  Label each tube with the type of juice and temperature (cold/room)

5. Place the tubes in the test tube rack.

6. Select a test tube.  Add a single drop of indicator solution.  Swirl the tube and watch for a color change.  Continue adding indicator solution (count the drops) until the color of the solution does not change.

7. Repeat step 6 for the remaining juice samples

8. Record the number of drops in the following table and compare the results.

Data:

	Sample #
	Type of Sample
	# of Drops Added

	1
	Water (from Faucet) - CONTROL
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	


Questions:

1. When you added the methylene blue to the refrigerated and unrefrigerated samples, which took more drops before the solution’s color remained constant?

2. What does your answer to Question 1 indicate about Vitamin C concentrations between the refrigerated and unrefrigerated samples?

3. What is it called when a food loses its nutrients?

4. What impact did refrigeration have on the nutritional value of the juice samples?
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No More Brown Bananas?

Challenge

Not all food spoilage is caused by living organisms.  In some cases, chemical reactions between the food and oxygen in the air cause the food to look or taste bad.  Sometimes, food additives are used to prevent or slow down these reactions, and to improve the appearance of food.  How effective are additives at preventing food from looking spoiled?  In this investigation, you will collect evidence on the effect of air on food and determine if chemical additives can prevent banana slices from turning brown.

Materials

· 30 mL dropper bottle of each of the following:

· Ascorbic acid solution

· Sodium benzoate solution

· Sodium carbonate solution

· Vinegar

· SEPUP Tray

· Plastic Knife

· Piece of peeled Banana

· Square of plastic wrap

· Safety goggles

Procedure

1. Look at the chemicals in the Materials List.  Explain whether you think each chemical will prevent the banana from turning brown.  (Hypothesis)

a. Ascorbic acid solution – 

b. Sodium benzoate solution – 

c. Sodium carbonate solution – 

d. Vinegar – 

2. Obtain a piece of peeled banana.  Set the piece on a paper towel and use your plastic knife to cut it into six equal pieces.
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3. Place one slice in each large cut of your SEPUP tray with a flat side facing up.  Wrap one slice tightly in plastic wrap.

4. Add 10 drops of each chemical shown in the table below to the banana slices in Cups B – E.  Try to add the drops so that they cover the top surface of each of the bananas, allowing an excess solution to flow off the sides.

	Cup A
	Cup B
	Cup C
	Cup D
	Cup E

	(None)
	Ascorbic acid
	Sodium benzoate
	Sodium carbonate
	Vinegar


5. Immediately observe the physical appearance (color, texture, smell) of each of the banana slices.  Create a table like the one below and record your initial observations under Time “0”.
6. Observe the banana slices every 10 minutes for a total of 30 minutes.  When recording the appearance of each slice, be sure to compare each slice to the control.

7. While you are waiting to record additional observations, look at other groups’ trays and compare their results with yours.

Data

	
	Time (in minutes)

	
	0
	10
	20
	30

	Cup A

(Control)
	
	
	
	

	Cup B

Ascorbic acid
	
	
	
	

	Cup C

Sodium benzoate
	
	
	
	

	Cup D

Sodium carbonate
	
	
	
	

	Cup E

Vinegar
	
	
	
	

	Plastic Wrap
	
	
	
	


Analysis

1. List different ways in which food can be preserved.
2. According to the class results, which chemical(s) are effective at preventing the banana slices from turning brown?
3. According to the class results, which chemical(s) are NOT effective at preventing the banana slices from turning brown?
4. Explain whether the class results supported or disproved your hypothesis.
5. Explain whether your results support the explanation that air causes sliced bananas to turn brown.
6. You go to the grocery store with your dad.  As he looks at all of the different foods, he complains, “Foods today have so many chemicals in them.  I wonder why they add these chemicals.”  What do you tell him?  Support your answer with evidence.

Name:__________________________________________ Date:__________________  Period: ____________

Modern Marvels: Canning

1. Why do green beans not need much enamel coating on its can?

2. Why do cans have beads (ridges) on the side?

3. What temperatures are canned foods cooked at?

4. What is the headspace?

5. True or false- The date listed on the can is the longest possible amount of time the food may last? false
6. Before canning was invented, what were two ways food was preserved?

7. What are two groups of people for who canned food was especially important to?

8. Why do most traditional cans not work in the microwave?

9. Aerosol cans originally contained CFCS.  What is the problem with CFCs?

10. When was the first can opener patented?

11. What percent of cans are recycled?

12. What percent of the energy does it take to recycle a can vs. make a new can

10 Steps to Water-Bath Canning

Equipment:
· Canning jars with lids.

· Large pot with a tight-fitting lid: either a boiling-water canning pot with a wire canning rack or a large, deep Dutch oven plus a round, metal cooling rack that fits into it. The wire rack helps prevent the jars from breaking.

· Flexible, nonreactive spatula (rubber or plastic) for releasing any air bubbles trapped in the preserves. (Trapped air bubbles may cause damage to the jars.)

· Canning funnel to make filling jars easier.

· Jar lifter to safely move jars in and out of the hot water bath.

· Lid wand (with a magnetic tip) to help remove lids from hot water.

Procedure:

1. Wash canning jars, lids and bands in hot soapy water.
2. Place jars in a large pot and fill the pot with enough water to cover the jars. Bring to a simmer (180°F) and simmer for at least 10 minutes—this will prevent the jars from breaking when filled with hot preserves or when transferred to the boiling water bath. Keep the jars in simmering water until ready to fill. You can also wash and dry jars in the dishwasher; keep jars in dishwasher with the door closed (to keep them warm) and remove them as needed.
3. Dry the bands. Place new lids (you must use new lids each time you do canning; bands can be reused if in good condition) in a small saucepan, cover with water and bring to a simmer (180°F). Lids must be simmered for 10 minutes to “activate” the sealing compound that helps achieve a vacuum seal. Keep lids in simmering water until read to use. (Do not boil: simmering the lids in water hotter than 180° may interfere with proper sealing.)
4. Fill hot jars with preserves to within 1/2 inch of the top of the rim.
5. Run a rubber spatula around the inside of the jar to release any air bubbles.
6. Wipe the rim well to ensure a good seal
7. Place the lids and bands on the jars. Tighten bands just until you feel resistance (you don’t want to overtighten the bands).
8. Fill a boiling-water canner (or large, deep Dutch oven fitted with a round, metal cooling rack) about half full with water. Bring to a full simmer. Lower the filled jars into the simmering water one at a time with a jar lifter or use a canning rack to lower all the jars into the water at once. (If your canning pot does not have a canning rack, a wire rack on the bottom of the pot is recommended to prevent the jars from breaking.) Check the water level. If the water does not cover the jars by 1 to 2 inches, add boiling water as needed. Bring to a rolling boil, cover the pot and boil for 10 minutes if using 4-, 8- or 12-ounce jars or for 15 minutes if using 16-ounce jars. (Check individual preserve recipes for more specific processing times.) Let cool for 10 minutes before removing the jars from the pot.
9. Let jars cool on a cutting board or towel with 2 inches of space between each jar for 12 to 24 hours.
10. To check the seals, press down on the center of the lid. If the center of the lid doesn’t pop up, it’s sealed. To double-check the seal, remove the band and very gently try to remove the lid. If you can’t remove the lid, you have a good seal. The jar isn’t sealed if the lid pops up when you press down on the center of the lid or if you can remove the lid easily. Refrigerate any jars that didn’t seal for up to 3 weeks or freeze for up to 1 year.
How Are Pickles Made?
Pickles start out as cucumber seeds.  One pound of seeds – which contains about 17,000 seeds – plus water, fertilizer, sun and an acre of soil will yield up to several thousand pounds of cucumbers.  It is important to understand that the cucumbers grown for commercial pickling are special pedigreed strains developed to produce straight, thin skinned pickling cucumbers that are very different from the large, salad cucumbers found in the supermarket. 
Pickle companies may provide their grower with the seeds and advice on how to grow the best quality cucumbers.  Or, they may set specifications that the grower must meet.  The companies also monitor the growing to ensure their standards are met.  Once the cucumbers are grown, they are brought to a receiving station to be inspected and separated into sizes.  They are also cleaned to remove any plant parts such as leaves and blossoms or other undesirable matter like sand and dirt

The cucumbers are then brought by truck from the receiving station to a pickle plant in thousand-pound boxes.   It is here that the type of pickle the cucumber will become is decided.  Throughout the pickle making process, food safety is paramount.  Precautions are taken to ensure safety during handling.  Usually, the end result is one of the following types of pickles:
Vat Cured Pickles

Cucumbers are placed in brining tanks and undergo fermentation.  Fermentation is a natural process by which bacteria in the brine “eat” the sugar that exists in cucumbers and produces lactic acid.  The fermentation process can take from a few days to a few months.  During this time, the acid, pH, sugar and salt are monitored to make sure the pickles will be of a high quality.

Then they are removed from the brining tanks and paced in processing tanks where most of the salt is removed.  The pickles can now be cut (if they are to be spears, slices, halves, etc.) by machine, inspected, and conveyed to the packing room for packing.  If the pickles are to be dill, sour or sweet pickles, they are packed in jars with the appropriate spices or syrup.  The jars are then vacuum sealed, pasteurized, labeled and placed in a container for shipment or storage in a warehouse.
Genuine Dills

These are a special kind of vat cured pickle made from cucumbers which have been graded and placed in a large tank with a weak brine solution and dill spices.  The same brine may be used when packing the pickles into jars or new seasoned brine may be used.  These pickles have a sharper flavor and a darker green color.
Fresh Pack Pickles

Cucumbers are unloaded at the plant and given another grading and separating for the various types of fresh packs.  The cucumbers are not placed in brine tanks.  Instead they are packed whole (or cut to specification) in jars.  Then the proper spices and brine cover or syrup are added.  The jars are then vacuum sealed and pasteurized to improve the flavor and make them last longer.  All fresh pack cucumbers must be packed as soon after picking as possible so that the original quality can be maintained.
Refrigerated Pickles

Refrigerated pickles are similar to fresh pack pickles because they are graded, washed and packed within hours of being picked.  The refrigeration process gives the pickles its distinct, fresh flavor and crisp texture.  Chilled cucumbers are packed in jars with a seasoned brine that may contain some vinegar or acidification, depending on the product, and are immediately sealed and refrigerated.  They are then held in refrigeration for several days to several weeks, depending on if the product is sliced or whole, so the cucumber can cure and absorb the seasonings before being shipped.  Found in the refrigerated section of the supermarket, these pickles have a shorter shelf life compared to processed and fresh pack pickles and must be refrigerated throughout their life, up to consumption.
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Pickle Varieties

There are over 36 types of pickles to choose from, and hundreds of varieties within the 36.  Here are the most popular types of pickles:

· Dill: The most popular variety of cucumber pickle.  The herb dill or dill oil is added to impart a distinctive and refreshing flavor.  Dill pickles are available in many forms – chips, spears, halves or whole.  There are 3 basic types of dill pickles:

· Genuine Dills – Made by the slow “processed” method.  Dill weed is added to the tanks during the last stage of fermentation or to the jar after fermentation.  These pickles usually have a higher lactic acid flavor than other varieties.  A more robust type of dill pickle is the Kosher Dill.  In pickle lingo, “kosher” means garlic has been added to the brine. 
· Fresh Pack Dills – Fresh cucumbers are unloaded at the plant an instead of being placed in brining tanks, they are packed in jars with the dill spice.  These pickles must be packs as soon after picking as possible so that the original quality can be maintained.
· Refrigerated Dills – These pickles are placed in brine for a very short time – a day or two at the most.  These pickles taste very much like fresh cucumbers accented with dill flavor. 

· Sour/Half Sour: These are typically only refrigerated pickles.  Cucumbers are first cured in brine and finished in a solution of vinegar and spices.  The longer the cucumbers remain in the brine, the more sour they become.  Half-sour pickles are extras crisp and keep their fresh cucumber color.

· Sweet: Sweet pickles are packed in a sweet mixture of vinegar, sugar, and spices.  Here are some of the variations on sweet pickles:

· Bread & Butter – Sweet, sliced pickles that have a distinct, slightly tangy taste.

· Candied – Pickles packed in an extra-heavily sweetened liquid

· No-Salt Sweet – A sweet pickle to which no salt has been added

· Sweet/Hot – Adding hot spices and seasonings to pickles for a delightful spark of piquant flavor

Pickles

H V V M L Q R W B O V C N H Q L S T H Q Z F Z P U

S L M A G J E Y X A X A Y N W A L Q M D B R J B H

D L P F M U T G L T I W N O K J S I Y V A E N S Y

K M I T N B T P O E A J L U G T E G D E H S C Y V

M L Q C W D U H D T C V D U F G V V X D U H N F B

R H D X E K B N L H S K Q J T T L T E A J P Y C E

Y K Q X A S D E S P I I D Y N W C C S U Y A V Y L

H A L V E S N D X S B W Q O V H S Z U W W C A D K

O P P N K K A I P C Q F I U G W N V I X U K K W C

N C F E P T D E Q X M T D V T D D B U W B E S Q I

I O C P J I A U U F A M H O C M O E A E C D N F P

Y D S Q H R E K Y T Z E L C Z D R C I A A H T W J

G L M A W U R R N R G J E E D R M W K D W Y J J X

K O L G L Y B E L U O A W K Q C Y N N V N U G A Q

P F E E D T M L R O Z K X V Z I Q N P O W A C H N

C M F N U R S E N S B L Y M B J V Y H S V D C L K

S C K L E Z H W I O Q V X X Q U I V F C F U U F Q

M D J F F S C J E N F Z L S X J H K F N Y F C P C

J W F P O S K J J E X N B N K N S U H E A U Z T Z

I C L K X U L Q B M T Y L S H K W R M Z C U L U S

Y G T S L N D I R Y P A L J H A E I B U N A U S T

Y F G C I G Q L T Q X R K X L G E H M Q R V D S U

N B E Y V F W L N S W L B V N Q T B Z M E L O H W

K O T Z A R Q V B C F C R I P T E E L N M Z J A M

R E F R I G E R A T E D R D E R U C T A V K Y W K

Bread and Butter
Halves


Slices
Candied

Hot


Sour
Cucumber

Kosher


Spear
Dill


No-Salt Sweet

Sweet
Fermentation

Pickle


Vat Cured
Fresh Packed

Refrigerated

Whole 
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Food Safety

1. What is food borne illness?

2. Fight BAC is a food safety campaign.  What are the 4 steps in BAC?

3. Explain the importance of Cooking meat (include proper temperatures)?

4. How should food be separated? 
5. Why is color not a reliable indicator of doneness of meat?

6. Describe the importance of refrigeration.

7. What is the proper way to thaw food?
8. How should you handle fruit and vegetables to minimize your risk of food borne disease?

9. Compare the proper handling of meat verse fruits.

10. What do food scientists do to keep foods safe?
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