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Introduction

Several of the important food poisoning pathogens are spread by what is
known as the faecal-oral route. This means that they infect man when
some faecal material is consumed. This is usually not as disgusting as it
sounds as the faecal material has usually contaminated a foodstuff. Good
examples of this are gut spill in the abattoir, which then contaminate a
carcase and ultimately the meat, or the use of faecally contaminated
water to irrigate a salad crop.

These faecally borne pathogens include salmonella, campylobacter,
strains of E. coli, such E. coli O157, and Clostridium perfringens.

It is not just the faeces of man and mammals, but those of any animal
including birds, fishes and insects. One does not need very much
imagination to see how insects, such as flies, can faecally contaminate
foodstuffs or how wild birds can contaminate crops or grains in on-farm
grain stores! Similarly, cockroaches or mice can contaminate food in
storage or in a kitchen and a food plant worker, or a chef with poor toilet
practices, can contaminate the food he is handling!

The laboratory tests for many of the faecally borne zoonotic pathogens
(food poisoning bacteria) often take three or four days and so by the
time we have the result the food in question is well on the way to the
consumer or has actually been eaten.

It is accepted that more rapid tests are becoming available for these
faecally borne zoonotic pathogens, but there is the issue of sampling to
consider. Finding salmonella in a food sample is something akin to
looking for a needle in the proverbial haystack. In other words, you can
take samples and they can test negative for salmonella because there is
no salmonella in that sample, yet another sample from the same
product can test positive for salmonella.

The theory of faecal indicators

Against this background, it was thought that it would be good to have a
test that gives a quick indication of the probability of a faecally borne
zoonotic pathogen being present in a particular food. There are other
bacteria that are only found in faeces and found in much larger numbers
than most faecally borne zoonotic pathogens and some of these give a
quantitative count in 24 hours.

These bacteria are collectively known as faecal indicators and include
enterobacteria, coliforms and faecal enterococci. Nowadays, most
product testing includes one of these three as the result is seen as an
indicator of faecal contamination or cleanliness of production.

E. coli can be regarded as a faecal indicator, but its presence is
regarded as more of an indication of mammalian faecal contamination
rather than contamination by all types of faeces. 

This theory holds water because if we consider enterobacteria in

animal feeds, where we get an enterobacterial count of over 100,000
cfus per gram, the likelihood of detecting salmonella is greatly enhanced.
For this reason the EU now requires animal feed to be tested for a faecal
indicator. 

The heterogeneity problem

In many situations faecal material, and hence faecal bacteria, are not
spread uniformly through a foodstuff. A good example of this is dried
mouse or rat pellets in a grain store. If one is unlucky enough to get one
of these pellets in a sample, faecal indicator counts will be very high. On
resampling you would be highly unlikely to find another faecal pellet so
the retest result will be very low.

Both these results are correct, so which one do you accept? Such
results are often confusing to the client who can be quite adamant that
the higher count must be a problem at the laboratory!

In the early days at Northern Hygiene, we had a situation of random
high enterobacterial counts in peanuts. Sometimes they could be
repeated on retesting a sample, sometimes they could not. We were
scratching our heads! Then the member of staff who weighed out the
samples highlighted that from time to time they saw a ‘rotten nut’. We
tested ‘rotten nuts’ and normal nuts and the former had high
enterobacterial counts, while the latter had low counts. The damaged
peanuts were picking up enterobacteria and if this got inside, for
example through a crack, it was an ideal environment for growth and
multiplication.

We discussed this with the client who then improved his screening of
the peanuts with the result that no further rotten nuts were seen in
samples submitted to the laboratory and consistently good
microbiological results were obtained.

Using faecal indicator results as a management tool

As stated previously, elevated faecal indicator counts are an indication of
the cleanliness of a production process and also give us an indication of
the probability of salmonella or other faecally borne zoonotic pathogens
being present in the foodstuff being tested.

Thus, we can use faecal indicator results for trend analysis to see if
either of these two parameters are improving or getting worse. In doing
this we must use an approach, such as a cumulative sum control chart,
which minimises the impact of a rogue high count. If we want a simple
approach we can just plot the results on a graph and apply a line of best
fit to that graph. If that line has a downwards slope we have an
improving situation, whereas if it has an upwards slope we have a
deteriorating one.
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