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

Background

Nowadays there is an increasing requirement to be able to satisfy your
customers and the authorities that your product will still be fit for
consumption by the end of its ‘use by’ period. To find out if this is the
case, the laboratory holds your product and tests it against a pre-defined
schedule of conditions up to, and often past, the end of its ‘use by’
period. During this testing period the product is held under the
conditions which the product can reasonably be expected to encounter
in the real world.

Then we can say that, providing that another product’s bacterial counts
are at or below the levels detected at the outset in the shelf-life
evaluation and that providing that product is subjected to the same
conditions as those encountered in the shelf-life trial, it would be
reasonable to assume that the product would be fit for consumption at
the end of its ‘use by’ period providing the product used in the trial was
fit to consume. This is known as shelf-life testing or evaluation.

Shelf-life evaluations are undertaken on the product in the form that it
is sold. Thus, if we have MAP (Modified Atmosphere Packed) poultry
meat then for each day we test product we would have to use a new
pack because the sampling process destroys the MAP status.

Some of your customers may have their own particular requirements
for shelf-life evaluations so before undertaking a shelf-life evaluation it is
always prudent to see if any such requirements exist and to incorporate
these into your shelf-life evaluation protocol. If not they may require the
shelf-life trial to be rerun.

Defining your shelf-life protocol

This is the document that defines the conditions under which your
product is to be stored at the laboratory. Days on it are designated as
Day 0 (day of production) and thereafter as +1, +2, +3 and so on.
Postscripts can be used to define specific periods in the product’s life.
For example, +8Cu and +9Cu could be used to designate the time the
product is with the customer. A time line for the product can then be
constructed. An example is shown below:

To this can be added a testing schedule. For example: 

From this testing schedule the laboratory knows:
• That upon receipt (Day 0) and on Days +2, +4, +7 and +9 samples
need to be taken for testing.
• The temperature(s) at which the sample needs to be held during
the shelf-life evaluation.
• The bacteria that each sample is to be tested for.

This can be completed in total by the client or Northern Hygiene
Laboratories Ltd can help you to complete the last two lines.
Sometimes additional assessments are required, for example pH
readings or organoleptic assessments. These should be defined at the
outset.

Our experience is that it is best to submit the whole shelf-life
evaluation to us at the outset and to let us run the trial. Collecting of
samples everyday from the client can result in additional costs and
provides the opportunities for errors at your end, such as forgetting to
collect the sample. In addition, this approach often subjects the sample
to a different temperature during transit than that specified in the
protocol.

Availability of results

The full result of the shelf-life evaluation is available on the day of the
completion of the longest test undertaken on the last date specified in
the protocol. Interim results can be provided via email at a frequency to
be agreed.

Pitfalls of shelf-life testing

Many people undertake shelf-life testing during the product
development stage. At this stage, the production line is not used, the
ingredients might be from a different source and extra attention is given
to ‘getting everything right’. This can often result in getting better results
than those that will be achieved on commercial runs. This scenario has
been known to result in an unrealistically long shelf-life being given to a
product. If you do this it is prudent to repeat the shelf-life evaluation
exercise with product from an early commercial run to confirm your
original results.

As has been previously said, shelf-life results can be extrapolated to
future commercial production runs providing all the conditions that
applied to the product used in the shelf-life evaluation still apply.

Sometimes a minor, but very important, change is overlooked. Such
changes can have a big impact on the shelf-life of a product. Such
changes include change of an additive (E-number), change of packaging
film to one with different gaseous transfer properties or the addition of a
garnish, such as a small piece of parsley. In this last example, large
numbers of bacteria can be introduced to your product via the parsley.

Bacterial drift

The bacterial flora of two components of your product can be very
different. Each component may have a good shelf-life on its own but
when the two components are combined in your product the shelf-life is
greatly reduced. This is because a bacteria on component A moves on to
component B where the conditions are much more favourable for its
growth and so a population explosion occurs and vice versa.

If you encounter this problem, the answer is to keep the two
components apart. For example, do not put that novel sauce on to your
product but supply it in a sachet. You might never have thought about it,
but this is one reason why some yoghurt manufacturers pack their
yoghurt separately from the additions, such as nuts or fruit preserves. 
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0 day +1 +2 +3 +4 +5 +6 +7SB +8Cu +9Cu
Factory Distrib. Shop Shop Shop Shop Shop Shop Cust. Cust.
10°C 8° 8-10° 8-10° 8-10° 8-10° 8-10° 8-10° >10° >10°

0 day +1 +2 +3 +4 +5 +6 +7SB +8Cu +9Cu
Factory Distrib. Shop Shop Shop Shop Shop Shop Cust. Cust.
10°C 8° 8-10° 8-10° 8-10° 8-10° 8-10° 8-10° >10° >10°

TVC TVC TVC TVC TVC

Entero Entero Entero Entero Entero

E. coli E. coli E. coli E. coli E. coli

Lacto Lacto Lacto Lacto Lacto

Salmonella Sal. Sal.

Listeria List. List.


