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Advisory Note 

Food Sampling 

A Guide to Microbiological Quality of Food Samples

Why do you take food samples?

The Food Safety Act 1990 and Regulation (EC) Number 178/2002 state that it is an offence for any food premises to sell and supply food which is: -

1. Unfit for human consumption (Article 14);

2. So contaminated that it would not be reasonable to expect it to be used for human consumption (Article 14); or

3. Is not of the quality demanded by the purchaser (Section 14(i)).

It is our job to ensure that food being sold in the City is safe to eat. This we do by taking routine samples. Other agencies such as Trading Standards and Government Departments may also take samples to check food composition and quality.

This leaflet explains what kind of organisms we are looking for, why were looking for them and how to interpret the results.

How do you decide which food to sample?

We take part in various national and local food sampling programmes, along with colleagues in other local authorities. In addition, we also sample foods that officers identify during routine food hygiene inspections as being particularly high risk or where we have concerns about the way they are made or handled.

How are samples taken?

Some foods are bought “under cover”, i.e. over the counter in the same way as a member of the public would buy them. This is so that we can test the standards at the point of sale. On other occasions we make ourselves known to the person selling the food particularly when we need to sample one part of a food product before other ingredients are added. For example we may want to examine a sandwich filling before it had been subject to handling during the sandwich making process.

Once the sampling officer has taken a sample from your premises, it is transported under temperature controlled conditions to the laboratory.

What Standards does the food have to comply with?

There are various types of microbiological criteria against which the laboratory can judge the quality and safety of the food. These are discussed below.

Microbiological Standards

These are bacteriological criteria which a product is required to meet by law. These are enforced by the regulatory agencies which have jurisdiction e.g. Salford Environmental Health, DEFRA and the Food Standards Agency.

Microbiological Guidelines

These are criteria used by regulatory authorities to monitor the effectiveness of a food process or system, and may be used to assess the microbiological quality of the end product, or an ingredient, or even the cleanliness of a food contact surface.

These criteria are not enforceable in themselves although a microbiologist may express an opinion as to whether or not any given set of results are acceptable or likely to constitute a risk to health. The HPA has produced a set of microbiological guidelines for a number of ready to eat food manufacturers and retailers are encouraged to meet these targets levels. The Guidelines are discussed in more detail later in the leaflet. 

These guidelines however do not take precedence over The European Commission (EC) Regulation on the Hygiene of Foodstuffs (EC) No 2073/2005 (as amended) but do provide an indication of microbiological safety for foods where legal standards currently do not exist. The (EC) Regulation No 2073/2005 came into force in January 2006 and guidance can be found in General Guidance for Food business Operators.

Two types of microbiological criteria are set out in the regulations and include both pathogens and indicator organisms: -

· Food Safety Criteria define the acceptability of a product or batch. They apply to foodstuffs placed on the market and throughout its shelf- life

· Process Hygiene Criteria define the acceptability of the process. These apply only during the manufacturing process

Failure to meet the criteria alone is not an offence but the specific corrective action must be carried out to comply fully with the Regulations. 

Microbiological Specifications

These are criteria which a manufacturer or retailer may demand as a “condition of acceptance” from their supplier. These standards are agreed between the two parties and do not involve any regulatory agencies.

Microbiological guidelines for ready to eat foods

The type of micro-organism the laboratory will look for in a sample will depend upon the type of food being tested and how it was processed. There are a range of tests used for ready to eat foods and these are discussed below. 

Aerobic colony count

This is a count of bacteria which includes those that occur naturally in most foods and those present through contamination. The count increases significantly over time in response to poor temperature control of a product. It is used to indicate the quality and potential keeping quality (freshness) of the product.

Indicator organisms

These are organisms that although are not harmful in themselves, high levels in ready to eat foods indicate unhygienic processing procedures or post processing contamination through poor handling practices and failure to adequately protect the product. Post process contamination may be from personnel, dirty equipment, dirty packaging or general airborne contamination through leaving the product open to the atmosphere.

Enterobacteriaceae is a family of organisms, many of which live in the intestine of man and animals. Included in this family is the species E. coli (which include types of harmless and disease causing strains, such as E. coli 0157). Listeria species are also derived from the intestine of animals and are widespread in the environment. All these organisms in food are used as an indication of faecal contamination (via hands, bird droppings, infected water, contaminated ingredients or equipment etc).  Pathogens (see below) are bacteria which cause illnesses such as food poisoning and gastro enteritis and also live in the intestines of man and animals. Therefore if indicator organisms are found then food poisoning bacteria may also be present.

Pathogens

These are organisms that cause illnesses such as food poisoning and there are individual tests used to confirm their presence. Pathogens include Salmonella, Campylobacter, E.coli 0157, Clostridium perfringens, Clostridium botulinum, Staphylococcus aureus, Bacillus cereus and Listeria monocytogenes.

Based on the results of these tests, ready to eat foods will be classified as on of the following: satisfactory, borderline, unsatisfactory

Table 1 – Definitions of microbiological quality 

	Satisfactory


	Good microbiological quality



	Borderline


	Borderline limit of microbiological quality 



	Unsatisfactory
	Potentially injurious to health and/or unfit for human consumption Immediate investigation of the food origin, production process and premises to check hygiene practices are adequate by officers. Urgent attention is needed to locate the source of the problem Further food sampling may be necessary and environmental monitoring will be considered by officers, e.g. swabbing of surfaces, equipment etc. Such results may form the basis of prosecutions where they occur in more than 1 sample.




Table 2 – Guidelines on the interpretation of results for detection of pathogens (food poisoning bacteria) in ready-to-eat foods placed on the market

	Criterion
	Microbiological quality (cfu/gram unless stated)

	
	Satisfactory
	Borderline
	Unsatisfactory
	Likely Cause: Borderline/Unsatisfactory 

	Pathogens


	
	
	
	

	Salmonella

Campylobacter spp.

E.coli 0157 & other

Verocytoxin producing E. coli (VTEC)
V. cholerae
	Not detected in 25g
	
	detected in

25g
	Inadequate processing

Cross contamination

	V. parahaemolyticus
	<20
	20 to ≤ 103
	>103
	Poor processing

and cross contamination



	L. monocytogenes
	>20d?

Andrew to confirm back
	20 to ≤  100 
	≥100
	Poor processing, environment or cross contamination at production or point of sale, poor temperature control

	S. aureus & other coagulase positive staphylococci


	<20
	20 to ≤ 104
	>104
	Poor handling and temperature control

	C. perfringens
	<10
	10 to ≤ 104
	>104
	Poor processing particularly during cooling after cooking, use of left over food



	B. cereus & other

Pathogenic B.subtilis group
	<103
	103 to ≤ 104
	>105
	Poor processing poor quality raw materials or 

poor temperature control




Table 3 – Guidelines on the interpretation of results for hygiene indicator organisms in ready-to-eat foods placed on the market

	Criterion
	Microbiological quality (cfu/gram unless stated)

	
	Satisfactory
	Borderline
	Unsatisfactory
	Likely Cause: Borderline/Unsatisfactory 

	Indicator organisms


	
	
	
	

	Enterobacteriaceae
	<102
	102 to ≤ 104
	>104
	Poor hygiene due to undercooking or cross contamination from raw meat, food handlers or food contact surfaces as well as poor temperature control and time control

 

	E.coli 


	<20
	20 to ≤ 102
	>102
	Poor hygiene due to undercooking, or cross contamination from raw food especially meat, food handlers of food contact surfaces as well as poor temperature control and time control



	Listeria spp. ( not L.monocytogenes)
	<10
	10 to ≤ 102
	>102
	Poor temperature control, or processing, too long a shelf life or poor quality raw materials


	
	
	Example
	Satisfactory
	Borderline
	 Unsatisfactory

	1
	Canned, bottled, cartoned and pouched foods immediately after removal from container
	Canned tuna, corned beef, soups, stews, desserts, fruit, UHT products Canned tuna
	<10
	Not applicable
	Most products sterile sampled from the container, if consumed after further preparation assess as Cat 5



	2
	Foods cooked immediately prior to sale or consumption
	Takeaway food, burgers, sausages, pizza ready meals (cook/chill &cook/freeze) after regeneration


	<103
	103  - <105
	≥105


	3
	Cooked foods chilled minimal handling prior to sale/consumption  & fridge canned pasteurised foods 


	Whole pies, sausage rolls, samosas, flans, quiches,

chicken portions; canned ham, pasteurised food including fruit juice and soup; desserts
	<104
	104 - <107
	≥107

	4
	Bakery products without dairy cream, powdered foods


	Cakes no cream, soup powders, milk powder, powdered dairy products, reconstituted or warmed ready to eat foods 


	<104
	104- <106
	≥106 

	5
	Chilled cooked foods some handling prior to sale/consumption


	Sliced meats, cut pies, pate, sandwiches no salad, hot smoked fish, molluscs, crustaceans, out of shell shellfish
	<105
	105 -<107
	≥107  

Unsatisfactory if >108  yeast, >107  Gram -ve Bacillus or Bacillus spp or >108 lactic acid bacteria


	6
	Non – fermented dairy products, dairy desserts, mayonnaise and   mayonnaise based dressings, cooked sauces


	Most milk, butter, cream, ice cream, fresh cheese, trifle with dairy cream, satay, cakes with dairy cream
	<105
	105 -<107
	≥107

	7
	Food mixed with dressings/dips/pastes


	Coleslaw, dips, taramasalata, houmous
	<106
	106<107
	≥107

	8
	Extended shelf life products requiring refrigeration


	MAP or vacuum packed products e.g. meat, fish, fruit

and vegetables


	<106
	106 - <108
	≥108    

Unsatisfactory if >106  yeast, >107  Gram -ve bacillus or Bacillus spp. or >108 lactic acid bacteria



	9
	Raw ready to eat meat/fish, cold smoked fish


	Sushi, smoked salmon and gravalax
	<106
	106 - <107
	

	10
	Preserved food products –pickled, marinated or salted


	Pickled or salted fish, cooked shellfish in vinegar, veg in vinegar or oil, herbs, spices
	Not Applicable
	Not Applicable
	

	11
	Dried foods
	Fruits, berries, vine fruits, sunflower seeds, herbs, spices, dried fish


	Not Applicable
	Not Applicable
	

	12
	Fresh fruit and vegetables, products containing raw veg


	Whole fruit, fruit salads, veg crudités, salads, sandwiches with salad, mixed salads with raw veg


	Not Applicable
	Not Applicable
	

	13
	Fermented, cured and dried meats, fermented veg, ripened cheeses
	Continental sausage/salamis, jerky, sauerkraut, olives, bean curd, cheddar, stilton, brie, fermented milk drinks and butter, yogurt


	Not Applicable
	Not Applicable
	


Table 4 – Guidelines on aerobic count levels in ready-to-eat foods placed on the market

The above tables are taken from HPA guidelines for assessing the Microbiological Safety of Ready- to- Eat Foods placed on the Market.

Key
≥ Equal to or greater than 
< less than

> greater than

If we send you a sample result it may be written something like this: -

Aerobic colony count: 2.8 x 104 or 2.8 x 10+E4.  Both mean 28000

This figure is cfu/gram, a microbiological term which means the number of colony-forming units that have been counted in one gram of food

If you refer to table 4, you will see that an aerobic colony count of 105 would be considered as “unsatisfactory” for a food in category 2, whereas it would be deemed “borderline “ for a food that falls within category 3 and “satisfactory” for category 7,8 and 9 foods.

How can I improve the quality and safety if the food I sell?

If you have been notified that sampling undertaken by this directorate has resulted in borderline or unsatisfactory results then try asking yourself these and the following questions and see if there is anything else you could be doing to improve the microbiological quality of food you sell.

Are you handling food properly at every stage from delivery to sale? Does the way you handle food avoid contamination? Do you keep food in conditions that inhibit the growth of bacteria? 

Delivery

Are you checking temperatures, date codes and condition of packaging on arrival? Delivery temperatures can be checked by checking the temperature read out on the vehicle or by the use of thermometer to test the air temperature of the vehicle and or by placing the probe in between two packs of product. 

Storage

Are you checking fridge/freezer temperatures? Do you have an efficient stock rotation system? Are all products date coded? Are the products kept covered and stored in a way that prevents contamination of any kind? Are ready to eat foods e.g. cooked meats and pate used on the day of opening or maximum two days?

Preparation

Do your staff understand and practice good personal hygiene? Are there sufficient hot water, soap and drying facilities at the wash hand basins? Soap should be non – perfumed, ideally antibacterial soap and paper towels for washing and drying hands. Are your products prepared in a way that avoids contact with potentially contaminated equipment and raw foods? Is the equipment cleaned often enough and with the correct cleaning materials? Are foods during preparation, particularly ready to eat foods kept out of temperature control for the minimum time possible?
Cooking
Are the products cooked for the correct amount of time at the correct temperature?  Are temperatures checked using a clean, disinfected probe thermometer? Is the temperature probe checked for accuracy using boiling water and or ice? Probes should be disinfected using food safe disinfectant wipes or boiling water.

Cooling

Foods are best consumed as near to service as possible. However cooling does take place are products cooled in an area free from contamination? Are products cooled within 1½ hours? Cooling of small quantities of foods can be speeded up by using a cold water bath, by running foods under cold tap water e.g. cooked rice, by use of ice packs. 

Display

Do your staff wash their hands after handling raw foods? Are separate utensils and cutting boards used when handling cooked meats? Are your food products covered with food grade quality wrapping to prevent environmental contamination? Are high risk foods displayed under refrigeration?

Training
Are all your staff properly trained?  Do your staff report illness to you? 

                                 For further Advice/Information contact

Salford City Council, Environmental Health,

Turnpike House,

631 Eccles New Road, Salford, M50 1SW

Telephone: 0161 925 1097

Email: environment@salford.gov.uk
