
What are bacteria?

For all practical purposes, bacteria are microscopic animals and, as such,
they have the same biological needs of all animals – they need food,
water and air (although some, known as anaerobic bacteria, can live
without oxygen) and they grow and multiply.

Bacteria are very small and in a chain of bacteria one inch long there
would be some 25,000 bacteria (10,000 in a 1cm long chain) and to
observe them we need to use a microscope.

Bacteria undertake many useful functions, such as in septic tanks, in
composting and in food production, and only a very small minority of
them are associated with undesirable roles, such as disease, food
poisoning, food spoilage and decomposition.

Bacterial growth and multiplication

Bacteria can grow and multiply very quickly. They multiply by division
with 1 becoming 2, becoming 4 and so on. Their generation time (the
time between the same time point in successive generations) can be as
short as 10-12 minutes. Bacteria do not need a mate in order to
reproduce – a fact which greatly favours their multiplication. Thus, within
a relatively short time one bacterium can become millions. 

We make use of this phenomenon in the laboratory and give the
bacteria ideal growing conditions on an agar plate so that within 24 or 48
hours one bacterium has grown up into a visible heap or pile of bacteria
known as a colony. 

Each viable bacterium will produce a colony under such conditions and
for this reason when we undertake quantitative bacteriology this viable
bacterium is known as a colony forming unit and this is usually
shortened to cfu.

Bacterial growth and multiplication is temperature dependent and
each bacterium will have an optimum temperature at which its growth
and multiplication is greatest. Interestingly for pathogens (bacteria which
cause disease) their optimum temperature is the body temperature of
the animal in which it causes disease.

In food production we make use of this piece of knowledge in that we
keep temperatures as cool as possible in many food production areas to
minimise bacterial growth and multiplication.

Bacterial types in food production

In food production there are three important groups of bacteria – the
spoilage organisms, the food poisoning bacteria and the faecal
indicators.

The spoilage bacteria are those involved in product ‘going off’. In this
situation these spoilage organisms will be present in large numbers and
usually constitute the vast majority of the total count.

The spoilage organisms vary with the food type but typical examples
are pseudomonas, lactic acid producing bacteria and yeasts.

The food poisoning bacteria are those which cause specific food
poisoning problems in man. Among these bacteria are salmonella,
campylobacter, E. coli O157, Listeria monocytogenes, Staphylococcus
aureus and Clostridium perfringens.

Several of the food poisoning bacteria are found at low levels in the
faeces. A quick microbiological test for faecal contamination is to test for
other bacteria, known as faecal indicators, which are present in all faeces
in reasonable numbers. Their presence in a food indicates that some
faecal contamination has occurred and, as these organisms can be
enumerated, a degree of magnitude can be attributed to this
contamination. Typical faecal indicators are E. coli, coliforms,
enterobacteria and faecal enterococci.

Bacteria and laboratory testing

When testing foods in the laboratory for bacteria we typically encounter
two situations. Firstly, there are those bacteria which are present in
relatively large numbers. In such cases we want to enumerate these
bacteria. How this is done will be explained in a later issue of
foodMICROFACTS. Examples of such bacteria are the total bacterial
count, spoilage bacteria and the faecal indicators. The results of such
enumerations are normally expressed as cfus per g of food or per ml of
drinks and liquid foods.

Then, there are those bacteria which can be present in very low
numbers and these are often the food poisoning bacteria. In these cases,
we take a sample of food and incubate it in broths that encourage the
growth of the food poisoning bacterium but inhibit the growth of other
bacteria (selective enrichment). A sample of this broth is then cultured
on an agar plate to see if any of the specific food poisoning bacterium
we are testing for are present. Results are usually expressed as detected
or not detected in 25g.

Accreditation of laboratories and tests

Over the last decade or so food testing laboratories have become
accredited. This means that an independent third party has visited the
laboratory and assessed its competence in the work it undertakes and
when the laboratory has been found to be competent it becomes
accredited.

In practice, it is the individual bacterial isolation and/or enumeration
procedures that are accredited and each laboratory has a schedule of its
accredited tests. Although this is the case, we still tend to talk about
‘accredited laboratories’. The main reason for a laboratory not
accrediting a test is because that test is rarely used. Nowadays it is
normal for a laboratory to have accredited all its commonly used tests.

The leading accreditation scheme is known as UKAS and Northern
Hygiene Laboratories Ltd has one of the largest portfolios of accredited
food microbiological tests.

All the major supermarkets and many other major purchasers of foods
now require their suppliers to use an accredited laboratory for their
microbiological testing. Many stipulate that this must be a UKAS
Accredited Laboratory and some, such as Tesco and Marks & Spencer,
that the laboratory must be in their own scheme and be UKAS
Accredited.

Accreditation status

Northern Hygiene Laboratories Ltd is UKAS and Tesco and Marks &
Spencer accredited. It is also approved by Defra for various statutory
tests in the poultry and animal feeds sectors.

Presumptive and confirmed isolations

Most tests require the identity of the isolated organism to be confirmed
and this is especially the case with food poisoning organisms – this is
known as a confirmed isolation.

Sometimes the test procedure all but confirms the identity of the
organism, as is the case with many spoilage and food organisms that are
frequently encountered. In such cases this is known as a presumptive
isolation.   

Published by Northern Hygiene Laboratories Ltd of Driffield, East Yorkshire as a service to the region’s food producers

IntroductionfoodMICROFACTS 1


