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Introduction

In the late 1920s listeriosis was described in small animals (mice and
gerbils) and associated with the consumption of contaminated feed. It
was not until the 1980s that listeria food poisoning in man became an
issue following some large scale outbreaks. Listeria Spp. are so widely
distributed in the environment that total elimination of Listeria Spp. may
well be impossible according to the World Health Organisation.

Classification of Listeria

The genus Listeria is named is named after the British surgeon Lord
Joseph Lister who pioneered antiseptic surgery in the 1860s. The genus
Listeria has six members – Listeria monocytogenes, L. innocua, 
L. welshimeri, L. seeligeri, L. grayi and L. ivanovii and, of these, 
L. monocytogenes is the type associated with virtually all cases of human
food poisoning caused by Listeria Spp. In fact the percentage is so high
that some experts think that those cases attributed to another type of
Listeria probably occurred through mistyping errors.

The most commonly occurring species of Listeria found in food are L.
monocytogenes and L. innocua (‘the innocuous one’). L. monocytogenes
can be further divided into various serogroups which can be useful in
epidemiological work associated with the investigation of cases of food
poisoning.

Listeriosis

Listeriosis is the name given to diseases caused in man and other
animals by L. monocytogenes. In pregnant women listeriosis can cause
abortion. Infection is more likely to occur in the immunosuppressed (HIV,
cancer patients undergoing chemotherapy and organ transplant
patients), the elderly and pregnant women. It can also occur in newborn
babies, some of which may have been infected in utero.

In the 1990s a reduction in listeriosis was seen in pregnant women and
newborn babies following advice given in the late 1980s on foods to be
avoided during pregnancy. Listeriosis is acquired by ingesting
contaminated food. If there are very high levels of L. monocytogenes a
rapid onset of vomiting and diarrhoea may be seen. Typically, listeriosis
in healthy adults is a meningitis and/or a septicaemia. The three main
sources of infection are contaminated foods, contact with animals and
hospitals. Listeria Spp. can be found in the soil, vegetables, meat, milk
and fish and healthy, asymptomatic human carriers occur.

History of food poisoning

In the late 1980s the number of cases of Listeria infection in man in the
UK rose dramatically due to consumption of contaminated pâté, soft
cheeses and the advent of the cook-chill process. Principle among these
was a big outbreak associated with imported Belgian pâté which
contained levels of L. monocytogenes ranging from <100 to >1,000,000
cfus per g. 

Three possible reasons for contamination were found and these were
post-processing contamination during slicing/packing, the extended
shelf-life given to the product and the fact that pâté was a product that
was able to support the growth of L. monocytogenes at chill
temperatures. This ability of L. monocytogenes to survive, grow and
multiply at refrigeration temperatures is important and should be noted.

Growth and survival of Listeria

For L. monocytogenes the following are generation times that occur at
different temperatures: 0-1°C  60-130 hours, 4-5°C  13-25 hours and 10-
13°C  5-9 hours. L. monocytogenes can survive for several weeks in many
types of frozen food.

Resident Listeria

Listeria can contaminate a food production facility and survive cleaning
and sanitisation processes by hiding in niches and/or biofilms and
effectively become that food producer’s resident strain. This resident
strain then emerges from time to time to contaminate product. If this is
L. monocytogenes then you have a problem; if it is one of the other
strains then it is less of an issue.

If it is one of the other strains this is telling you that your food
production facility is capable of maintain its own population of Listeria
Spp. and should L. monocytogenes enter your facility in the future it
could become a resident strain. So, what can we do to minimise the risk
of this occurring. There are several things you can do including:
l Sourcing listeria free ingredients (not always possible or practical).
l Ensure all surfaces are smooth, hard and impermeable and, therefore,
easy to clean and sanitise.
l Avoid using equipment which is difficult to clean.
l  Ensure any rubber seals, washers etc have not perished. Perished
rubber contains micro-cracks that can harbour bacteria like Listeria Spp.
l Have a cleaning programme that, at least once a fortnight, uses
products that destroy biofilms.
l Where a product is being cooked, for example meats or pâté ensure
the integrity of the barrier between raw (low risk) and cooked (high risk)
areas is maintained at all times.

Control in food processing facilities

When Listeria Spp. are present in commercially processed foods this has
invariably come from recontamination after processing. For L.
monocytogenes especially, control in refrigerated food plants is difficult
as there are conditions, such as a moist environment in such plants, that
favour the survival and growth of L. monocytogenes. 

The following tables will give you an idea of the occurrence of Listeria
Spp. in various types of food plants. Much of this data is dated and
should be viewed in relative rather than absolute terms.
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Type of facility No. 
checked

% of positive facilities

L. mono-
cytogenes

All Listeria 
Spp.

Liquid milk 63 30.2 42.9

Frozen milk products 30 23.3 36.7

Cheese 41 4.9 9.8

Cultured milk products 9 22.2 33.3

Misc. products 13 7.7 7.7

Total 156 19.9 29.5

Table 1. Incidence of Listeria in Californian milk processing facilities (1987).
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Environment No. of 
samples

% of positive samples

L. mono Other List.
Spp

All List. 
Spp.

Smear liquid and
smearing machines 210 0.9 15.7 16.7

Other machinery 251 4.8 12.3 17.1

Ripening boards 69 0 2.9 2.9

Condensate and
cooling water 36 2.8 5.6 8.3

Floor drains 74 4.1 39.2 43.2

Environment No. of 
samples

% of positive samples

Listeria
Spp. L. innocua L. mono-

cytogenes

Drains 66 54.5 51.5 4.5

Condensate/stagnant
water 43 46.6 46.5 0

Floors 79 45.6 41.8 5.1

Residues 97 33.0 24.7 7.2

Processing equipment 104 19.2 13.5 7.7

Miscellaneous 219 16.9 15.1 2.3

Total 608 29.8 26.0 4.4

Table 4. Prevalence of L. monocytogenes and other Listeria Spp. in German
factories producing soft smear-ripened cheese.

Table 5. Overall incidence of Listeria Spp. in 15 Dutch food pro-
cessing plants.

Table 3. Incidence of Listeria in a cold smoked salmon processing plant.

Table 2. Incidence of Listeria Spp. in post heat processing areas of 41 US
meat factories (1987).

Area Positive samples (%)

Floors 37

Drains 37

Cleaning equipment 24

Wash areas 24

Sausage peelers 22

Food contact surfaces 20

Condensate 7

Walls and ceilings 5

Compressed air 4

Area L. 
monocytogenes* L. innocua*

Raw product and processing areas

Thawing water for fish 11/59 15/59

Rack from bottom of  thawing tank 2/2 0/2

Filleting table 1/9 0/9

Rinse water 6/6 3/6

Skins from raw salmon 3/7 4/7

Slime from raw salmon 4/4 3/4

Drip from raw salmon 8/9 3/9

Trimmings from raw salmon 15/26 14/26

Finished product and processing area

Salmon side from smoke house 9/9 7/9

Trim table 1/8 0/8

Trim machine 6/15 2/15

Skins from skinning machine 29/30 8/30

Fillet midline trimmings 8/20 0/20

Product trimmings from slicer 17/35 20/35

* No. of  positives/No. of  samples


