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12-1
From farm to table – Beef
The focus of this exercise is for the students to understand how and where people and technologies link to provide food. The learning objective is to understand the production stages of beef and the importance of food safety to every link in the food chain.
Exercise:

1. Draw a food chain for beef “From farm to table”
2. What foodborne organisms are associated with beef? What preventive measures may reduce their occurrence in the process?
3. How can consumers handle beef safely?

4. Safe cooking/cooking temperatures

5. Safe storage 
Solution:

[image: image54.png]



Figure 1: Food chain for beef (Source: National Grain and Food Association)
2. Escherichia coli can colonize in the intestines of animals, which could contaminate muscle meat at slaughter. E. coli O157:H7 is a rare strain producing large quantities of a potent toxin that forms in and causes severe damage to the lining of the intestine. The disease it brings on is called Hemorrhagic Colitis, which is characterized by bloody diarrhea. E. coli O157:H7 is easily destroyed by thorough cooking.
Salmonella may be found in the intestinal tracts of livestock, poultry, dogs, cats and other warm-blooded animals. There are about 2,000 Salmonella bacterial species. Freezing doesn't kill this microorganism, but it is destroyed by thorough cooking. Salmonella must be eaten to cause illness. They cannot enter the body through a skin cut. Cross-contamination can occur if raw meat or its juices contact cooked food or foods that are eaten raw, such as salads.
Staphylococcus aureus can be carried on human hands, nasal passages or throats. Most foodborne illness outbreaks are a result of contamination by food handlers and production of a heat-stable toxin in the food. Sanitary food handling and proper cooking and refrigerating should prevent staphylococcal foodborne illness.
Listeria monocytogenes is destroyed by cooking, but a cooked product can be recontaminated by poor handling practices and poor sanitation. Listeria monocytogenes can occur in cooked and ready-to-eat products such as beef frankfurters or lunchmeat. It is important to observe handling information such as “Keep refrigerated” and use-by dates on labels.
3. Raw beef: Select beef just before checking out at the register. Put packages of raw beef in disposable plastic bags, to contain any leakage which could cross-contaminate cooked foods or produce. Beef is kept cold during store distribution to retard the growth of bacteria. Consumers should take beef home immediately and refrigerate it at 4 °C, use it within 3 to 5 days (1 or 2 days for innards such as liver, trip, tongue, etc.) or freeze it at about -18 °C.
Cooked beef: Fully-cooked, take-out beef dishes such as Chinese food, barbecued ribs or fast food hamburgers should be hot at pickup. Cooked beef should be used within 2 hours or refrigerated at 4 °C in shallow, covered containers. Eat within 3 to 4 days, cold or reheated to 75 °C (hot and steaming). It is safe to freeze cooked beef dishes but these should be consumed within 4 months).
4.
Use a meat thermometer to check for safe cooking and readiness of beef.
	Minced beef and meat mixtures
	160 °F or 71 °C

	Fresh beef 

· Medium rare

· Medium

· Well done
	145 °F or 63 °C
160 °F or 71 °C
170 °F or 77 °C

	Ham

· Fresh (raw)

· Fully cooked (to reheat)
	160 °F or 71 °C
140 °F or 60 °C

	Roast beef

Cooked commercially, vacuum- sealed and ready-to-eat
	140 °F or 60 °C

	Sauces, soups, gravies, marinades used with raw meat
	Bring to boil

	Leftovers and stuffing
	165 °F or 74 °C


Source: USDA, Food Safety Inspection Service, May 2006
5.
Guidelines for storage of beef:
· Purchase the product before the expiry date;
· Keep beef in package until use;
· It is safe to freeze beef in its original packaging. If freezing for longer than 2 months, overwrap packages with airtight heavy-duty foil, plastic wrap or freezer paper, or place the package inside a plastic bag.

Storage times for beef products:

	Product
	Refrigerator 40 °F/0 °C
	Freezer 0 °F/-18 °C

	Fresh beef roast, steaks, chops or ribs
	3 to 5 days
	6 to 12 months

	Fresh beef liver or variety meats
	1 or 2 days
	3 to 4 months

	Pre-cooked convenience meals
	1 or 2 days
	2 to 3 months

	Cooked beef gravy or beef broth
	1 or 2 days
	2 to 3 months

	Beef hot dogs or lunch meats, sealed in package
	7 days
	1 to 3 months

	Canned beef products in pantry
	2 to 5 years in pantry; 3 to 4 days after opening
	After opening, 2 to 3 months

	Jerky, commercially vacuum packaged
	1 year in pantry; refrigerate 2 to 3 months
	Do not freeze


Source: USDA, Food Safety Inspection Service, February 2003
12-2 Critical control point decision tree
One strategy to facilitate the identification of each CCP is the use of a CCP decision tree. Although application of the CCP decision tree can be useful in determining if a particular step is a CCP for a previously identified hazard, it is merely a tool and not a mandatory element of HACCP. A CCP decision tree is not a substitute for expert knowledge.

Applying a CCP decision tree involves asking a series of questions to determine whether a process step is a CCP.

Important considerations when using the decision tree:

· The decision tree is used after the hazard analysis.

· The decision tree is used at the point where a hazard that must be addressed in the HACCP plan has been identified. 

· A subsequent step in the process may be more effective for controlling a hazard and may be the preferred CCP.

· More than one step in a process may be involved in controlling a hazard.

· More than one hazard may be controlled by a specific control measure. 

Exercise: 
Use the example of a decision tree on the next page to determine CCPs for one or more of the following foods: 
A. Low-acid canned foods

B. Pasteurized milk

C. Cheddar cheese

D. Minced beef

E. Fresh produce

F. Packaged fruit juice

[image: image2.emf]
Figure 2: Critical control point decision tree 
Draw a process flow chart (as shown below) for each example and identify the (main) hazards.
[image: image3.emf]
Figure 3: Process flow chart (Source: Gov. of the Hong Kong Special Administrative Region, Food and Environmental Hygiene Department, May 2001 
Solution:

A. Low-acid canned foods

· Hazard: Biological (Clostridium botulinum);
· Control measure: Thermal inactivation (temperature/time);
· The retort or thermal processing step is clearly a CCP from which realistic, easily monitored critical limits (CLs) can be defined.

B. Pasteurized milk

· Hazard: Biological (enteric pathogens, specifically listed);
· Control measure: Thermal inactivation (temperature/time);
· The pasteurizer or thermal processing step is clearly a CCP from which realistic, easily monitored CLs can be defined.

C. Cheddar cheese

· Hazard: Biological (Staphylococcus aureus: enterotoxin); 
· Control measure: Inhibition of growth by lactic acid production during fermentation;
· The fermentation step at which the starter microorganisms grow and produce lactic acid, can be identified as a CCP. The process of setting CLs and monitoring is not as clear as in the previous examples.

D. Ground beef

· Hazard: Metal fragments

· Control measures: Visual inspection, magnet after the grinder, metal detector after packaging;
· The HACCP team may be tempted to list 3 CCPs: one for each control measure. The decision tree would lead the team to one CCP: the final metal detector after packaging. This is also an example of a situation where the team might determine that it is more appropriate and more practical to manage the hazard using prerequisite programmes.
E. Fresh produce

· Hazard: Biological (pathogens, specifically listed);
· Control measure: Inactivation using chemical sanitizer;
· The processing step at which the produce is sprayed with a chemical sanitizer is the CCP. This CCP provides the basis for realistic CL identification and monitoring.

F. Packaged fruit juice

· Hazard: Biological (enteric pathogens, specifically listed);
· Control measure: Cleaning filler; sanitizing filler (concentration/time);
· While cleaning the filler is important for food safety, it would be difficult to implement it as a CCP, as CL determination and monitoring would be difficult. Sanitizing the filler could be used as a CCP, as a CL could be determined and it could be monitored. The team would probably find it more appropriate to manage this function by implementing Sanitation Standard Operating Procedures (SSOPs).
Source: University of Florida, Department of Food Science and Human Nutrition, July 2007
12-3
Mini case study
The target of this case study is to increase the awareness of food safety and to consolidate the newly acquired knowledge of HACCP. It is an example of how HACCP principles are applied and how an HACCP plan can be implemented.
Implementation of an HACCP plan in the sashimi/sushi food trade
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General Informations on sashimi/sushi

Characteristics of sashimi/sushi:

· High water and protein content;
· Favourable conditions for the growth of pathogens;
· No cooking is generally required;
· Absence of pathogen-killing step during preparation;
· A lot of hand contact;
· Higher probability of contamination by pathogens.
Pathogens related to sashimi/sushi:

· Salmonella (Source: gastro-intestinal tract and faeces of humans and animals);
· Staphylococcus aureus (Source: skin, hair, nose and throat of humans);
· Vibrio parahaemoloyticus (Source: marine environment and seafood).
Causes of food poisoning outbreaks related to the consumption of sashimi/sushi:

· Preparing food too far in advance;
· Prolonged storage of food at ambient temperature;
· Use of unsafe food resources (contaminated ingredients);
· Cross-contamination by staff with poor personal hygiene or by contaminated utensils;
· Involving infected staff in food preparation.
Preventive measures: 
Due to the absence of the cooking/reheating step in the preparation of sashimi/sushi, control of hazards must be focused on prevention (contamination and growth of pathogens)
· To prevent contamination of food: 

· All foods should be purchased from a reliable and reputable source;
· Avoid contamination by staff with poor personal hygiene, contaminated food or utensils;
· To prevent growth of pathogens:

· Avoid preparing food too far in advance;
· Store foods in chilled (4 °C) or frozen conditions (-18 °C).
Exercise:
1. Draw a flow diagram for sashimi: List each step in the production process from purchasing of raw materials to the point of sale;
2. Apply the basic principles of establishing an HACCP plan using the plan scheme:
· List all potential hazards (hazard analysis);
· Identify preventive measures and define control limits;
· Establish monitoring procedures;
· Establish corrective action;
· Keep records;
· Check and review.
HACCP plan worksheet (Step:_______________)
	Hazards (a)
	Critical limits (b)
	Monitoring procedures (c)
	Corrective Action (d)
	Records (e)

	
	
	What
	How
	When
	Who
	
	

	
	
	
	
	
	
	
	


Solution:
1. Flow diagram for the production of sashimi
 Receiving → Storage → Thawing → Slicing → Display   


2. HACCP plan for sashimi 
HACCP Plan worksheet (Step: Receiving)
	Hazards (a)
	Control limits (b)
	Monitoring procedures (c)  
	Corrective action (d)
	Records (e)

	
	
	What
	How
	When
	Who
	
	

	Raw materials contaminated by pathogens  
	Purchase from approved suppliers  
	Suppliers’ information  
	Check whether suppliers are approved  
	Purchasing and receiving foods  
	Purchasing manager and receiver  
	Purchase from approved sources and reject raw materials from non-approved sources 
	Record form for receiving foods and corrective action record form  

	
	Hygienic delivery vehicles  
	Hygienic condition of vehicles and whether any chemical is stored  
	Visual checking  
	Receiving foods  
	Receiver  
	Reject raw materials and inform suppliers 
	 

	
	Packaging intact and no visible foreign matter  
	Integrity of packaging and signs of contamination  
	Visual checking  
	Receiving foods  
	Receiver  
	Reject raw materials and inform suppliers 
	 

	Growth of pathogens during transportation and receiving  
	Temperature of raw materials at arrival: 4° or below (chilled food)/entirely frozen (frozen food)  
	Temperature of ingredients  
	Use thermometer and check the appearance of food  
	Receiving foods  
	Receiver  
	Reject raw materials and inform suppliers 
	 

	
	Not exceeding the expiry date of raw materials  
	Expiry of raw materials  
	Check the labels  
	Receiving foods  
	Receiver  
	Reject raw materials and inform suppliers 
	 

	 
	Seafood should look bright, glossy, no off odour  
	General conditions of seafood (appearance and odour, etc.)  
	Visual checking and smelling  
	Receiving foods  
	Receiver  
	Reject raw materials and inform suppliers 
	 

	
	Store chilled/frozen foods at 4/-18° or below immediately after receiving (e.g. within 10 minutes)  
	Time required for storing foods after receiving  
	Use timer  
	Receiving foods  
	Store keeper  
	Review the procedures for receiving foods in order to shorten time if required  
	 


HACCP plan worksheet (Step: Storage)
	Hazards (a)
	Control limits (b)
	Monitoring procedures (c)  
	Corrective action (d)
	Records (e)

	
	
	What
	How
	When
	Who
	
	

	Raw materials contaminated by pathogens  
	Store ready-to-eat food separately  
	Storage conditions  
	Visual checking  
	Twice a day (a.m. and p.m.)  
	Store keeper  
	Move away non ready-to-eat food  
	Corrective action record form  

	
	Cover/wrap all ready-to-eat food  
	Packaging of foods  
	Visual checking  
	Twice a day (a.m. and p.m.)  
	Store keeper  
	Re-cover/re-wrap the food; discard contaminated food 
	Corrective action record form  

	Growth of pathogens during storage  
	Store chilled/frozen foods at 4/‑ 18° or below  
	Temperature of the refrigerator/ freezer 
	Use thermometer  
	Every 3 hours  
	Store keeper  
	Adjust temperature or repair refrigerator/freezer if required  
	Temperature log and corrective action record form  

	
	Not exceeding the expiry date of raw materials  
	Expiry of raw materials  
	Check the labels  
	Daily  
	Store keeper  
	Discard food if past its expiry date 
	Corrective action record form  

	
	No signs of food spoilage (e.g. look bright, glossy, no off odour)  
	General conditions of food  
	Visual checking and smelling  
	When taking foods from store  
	Chef assistant  
	Discard spoiled food 
	Corrective action record form  


HACCP plan worksheet (Step: Thawing)

	Hazards (a)
	Control limits (b)
	Monitoring procedures (c)  
	Corrective action (d)
	Records (e)

	
	
	What
	How
	When
	Who
	
	

	Tuna contaminated by pathogens  
	Cover/wrap the tuna  
	Packaging of foods during thawing or properly placed in containers  
	Visual checking  
	Twice a day (a.m. and p.m.)  
	Chef assistant  
	Cover/wrap the food; discard food if contaminated  
	Corrective action record form  

	
	Utensils used should be clean  
	Cleanliness of utensils  
	Visual checking  
	Before use  
	Chef assistant  
	Rewash the utensils  
	Corrective action record form  

	
	Store tuna in separate refrigerator during thawing and storing (not allowed to store non ready-to-eat food)  
	Storage conditions  
	Visual checking  
	Twice a day (a.m. and p.m.)  
	Chef assistant  
	Move away non ready-to-eat food  
	Corrective action record form  

	Growth of pathogens during thawing  
	Thaw at 4° or below  
	Temperature of refrigerator  
	Use thermometer  
	Every 3 hours  
	Store keeper  
	Adjust temperature or repair refrigerator if required  
	Temperature log  

	
	Label the date and time when thawing commenced  
	Date marks  
	Check the label  
	Twice a day (a.m. and p.m.)  
	Chef assistant  
	Discard food if spoiled; retrain staff  
	Corrective action record form  


HACCP plan worksheet (Step: Slicing)

	Hazards (a)
	Control limits (b)
	Monitoring procedures (c)  
	Corrective action (d)
	Records (e)

	
	
	What
	How
	When
	Who
	
	

	Sashimi contaminated by pathogens  
	Use designated utensils/equipment such as knife and cutting boards to prepare sashimi  
	Any misuse of designated utensils  
	Visual checking  
	During working hours  
	Supervisor  
	Discard food if contaminated; retrain staff  
	Corrective action record form  

	
	Clean and sanitize the utensils/ equipment before and after use  
	Cleaning and sanitizing of designated utensils before and after use  
	Ask the relevant staff  
	During working hours  
	Supervisor  
	Rewash and re-sanitize the utensils; retrain the staff  
	Corrective action record form  

	
	Staff should wear clean uniforms and hair restraint (hat or hairnet), and wash hands and/or change gloves frequently  
	Personal hygiene: wearing of clean uniforms and hair restraint, hand washing or changing of gloves  
	Visual checking  
	During working hours  
	Supervisor  
	Staff have protective clothing; retrain staff  
	Corrective action record form  

	Growth of pathogens during slicing  
	Limit the preparation time at room temperature (e.g. less than 10 minutes)  
	Time for preparation  
	Use timer  
	During working hours  
	Supervisor  
	Reduce the quantity to shorten the preparation time at room temperature and retrain staff  
	Corrective action record form  

	
	Control temperature of preparation room (e.g. 25° or below)  
	Temperature of the preparation room  
	Use thermometer  
	Every 3 hours  
	Chef assistant  
	Adjust temperature or repair air-conditioning system  
	Temperature log  


HACCP plan worksheet (Step: Display, e.g. supermarket)
	Hazards (a)
	Control limits (b)
	Monitoring procedures (c)  
	Corrective action (d)
	Records (e)

	
	
	What
	How
	When
	Who
	
	

	Sashimi contaminated by pathogens  
	Designated refrigerator for ready-to-eat food such as sashimi  
	Any storage of non ready-to-eat food  
	Visual checking  
	Every 2 hours  
	Store keeper  
	Move away non ready-to-eat food; discard food if contaminated  
	Corrective action record form  

	
	Hygienic display refrigerator  
	Hygienic conditions of display refrigerator  
	Visual checking  
	Every 2 hours  
	Store keeper  
	Clean the display refrigerator immediately; discard food if contaminated 
	Corrective action record form  

	
	Cover/wrap food  
	Packaging of food  
	Visual checking  
	Every 2 hours  
	Store keeper  
	Discard food if the packaging is damaged  
	Corrective action record form  

	Growth of pathogens during display  
	Store food at 4° or below  
	Temperature of the display refrigerator  
	Use thermometer  
	Every 2 hours  
	Store keeper  
	Adjust temperature or repair refrigerator if required  
	Temperature log and corrective action record form  

	
	Label food with expiry date 
	Expiry of the food  
	Check the labels  
	Once a day  
	Store keeper  
	Discard food if passed its expiry date 
	Corrective action record form  


HACCP plan worksheet (Step: Display, e.g. display on conveyer belt)

	Hazards (a)
	Control limits (b)
	Monitoring procedures (c)  
	Corrective action (d)
	Records (e)

	
	
	What
	How
	When
	Who
	
	

	Sashimi contaminated by pathogens  
	Use clean cover for sashimi  
	Hygienic condition of sashimi, proper covering of sashimi and any contamination by customers  
	Visual checking  
	During operation  
	Assistant manager  
	Re-cover the foods; discard food if contaminated  
	Corrective action record form  

	
	Clean and sanitize conveyer belt before and after daily operation  
	Cleanliness of conveyer belt  
	Visual checking  
	Before and after daily operation  
	Assistant manager  
	Re-clean and re-sanitize conveyer belt  
	Cleaning schedule record for conveyer belt  

	
	Keep the conveyer belt clean during operation  
	Cleanliness of conveyer belt  
	Visual checking  
	During operation  
	Assistant manager  
	Clean the conveyer belt immediately  
	Corrective action record form  

	Growth of pathogens during display  
	The display time of sashimi should not exceed 1 hour  
	Display time  
	Monitor the display time by the coding on the covers  
	During operation  
	Assistant manager  
	Discard sashimi if exceeded the display time  
	Corrective action record form  

	
	Control room temperature (e.g. 25° or below)  
	Room temperature 
	Use thermometer 
	Every 3 hours  
	Assistant  
	Adjust temperature or repair the air-conditioning system 
	Temperature log 


Source: Gov. of the Hong Kong Special Administrative Region, Food and Environmental Hygiene Department, May 2001
12-4
HACCP Quiz
1. In recent years, the potential for food contamination has been increased by: 
[image: image4.wmf]a. Multiple handling of food all along the supply chain, from production to final customer
[image: image5.wmf]b. Desire of customers to experiment with thoroughly cooked foods
[image: image6.wmf]c. Decrease of overall quality of foods in the United States
[image: image7.wmf]d. Lack of federal, state and local government regulation of food products. 

2. The microorganisms of greatest concern to foodservice managers are:
[image: image8.wmf]a. Parasites
[image: image9.wmf]b. Molds
[image: image10.wmf]c. Fungi
[image: image11.wmf]d. Bacteria 
3. Which of the following is an example of a foodborne disease-causing parasite?
[image: image12.wmf]a. Campylobacter jejuni
[image: image13.wmf]b. Salmonella enteritidus
[image: image14.wmf]c. Clostridium perfringens
[image: image15.wmf]d. Trichinella spiralis 

4. Food that contains molds that are not a natural part of the item should be:
[image: image16.wmf]a. Frozen
[image: image17.wmf]b. Discarded
[image: image18.wmf]c. Saved, since the food is acceptable after the mold is scraped off the surface
[image: image19.wmf]d. Cooked to 165° F/75 °C for 10 minutes 

5. In maintaining a course of good personal hygiene, management's most important responsibility is to:
[image: image20.wmf]a. Provide hand soap at all sinks
[image: image21.wmf]b. Set an example for all employees to follow
[image: image22.wmf]c. Yell at any employees who do not follow the rules
[image: image23.wmf]d. Provide a designated break area for employees 

6. Which of the following describes the proper way to dry hands after they have been washed?
[image: image24.wmf]a. Thoroughly with a hot-air hand dryer or a single service towel
[image: image25.wmf]b. Wipe them vigorously on an apron or a handkerchief
[image: image26.wmf]c. Use a cloth towel that is kept in the restroom
[image: image27.wmf]d. Wave hands briskly back and forth 

7. HACCP stands for: 
[image: image28.wmf]a. Hazard Assessment Critical Control Procedures
[image: image29.wmf]b. Hazard Assessment Crisis Control Point
[image: image30.wmf]c. Hazard Analysis Critical Control Point
[image: image31.wmf]d. Hazard Analysis Critical Control Procedures 

8. For which of the following foods would it be most important to design a flowchart?
[image: image32.wmf]a. Fruit salad with raspberry vinaigrette dressing
[image: image33.wmf]b. Hot cheese puffs
[image: image34.wmf]c. Cream of broccoli soup
[image: image35.wmf]d. Peppermints 

9. A critical control point is an operation by which:
[image: image36.wmf]a. Monitoring is considered unnecessary
[image: image37.wmf]b. Hazards can be eliminated, minimized or prevented
[image: image38.wmf]c. Contamination becomes certain
[image: image39.wmf]d. All risks can be completely eliminated 

10. Which of the following is a step used in setting up an HACCP system?
[image: image40.wmf]a. Developing control procedures for critical control points
[image: image41.wmf]b .Taking disciplinary action if there is a break from procedures
[image: image42.wmf]c. Developing a flowchart for all foods in the operation
[image: image43.wmf]d. Completely eliminating contamination during preparation 

11. Which one of the following is the first step in implementing the FIFO (first in – first out) rule?
[image: image44.wmf]a. Date food as it is received
[image: image45.wmf]b. Place new deliveries in front of previous deliveries
[image: image46.wmf]c. Do not keep food past its expiry date.
[image: image47.wmf]d. Keep all foods in original packages 

12. Which one of the following is an important guideline for freezer storage? 
[image: image48.wmf]a. Food should be packaged tightly in the freezer
[image: image49.wmf]b. Freezer temperatures should be maintained at 32 °F/0 °C
[image: image50.wmf]c. Freezer temperatures should be maintained at 0 °F/-18 °C
[image: image51.wmf]d. Frozen food inventories do not need to be marked with a date of entry

Correct answers:

1a, 2d, 3d, 4b, 5b, 6a, 7c, 8c, 9b, 10a, 11a, 12c
Source: University of Arizona, Cooperative Extension
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