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Almost one and a half billion cans of food are  
packed annually in South Africa. Worldwide, 
canned foods have had an extremely good safety 

track record since they were invented by Nicolas Appert 
in 1810. The term canned foods can be ambiguous:  
sometimes it is used to describe food packed in rigid  
tinplate or aluminium cans, and other times it refers to  
all food that is shelf stable by virtue of being heat-treated 
inside its packaging, whether it be glass, plastic,  
aluminium or tinplate. Canned foods are shelf stable  
as they are processed inside hermetically sealed  
containers (i.e. a seal that air and microorganisms  
cannot get through). The temperatures that canned  
food must be retorted at are between 104°C and 132°C  
for sterilised foods; or 65°C and 104°C for pasteurised 
foods. The process is dependent on the characteristics of 
the product and its pH. The bottom line for canned foods 
is that they must be commercially sterile. This means  
that after processing there may be no surviving  
microorganisms or their spores that can grow and cause 
illness when stored under normal ambient conditions,  
as well as any microorganisms that can cause spoilage  
of the food.

Food spoilage includes any condition that would render 
the food unsafe, unpalatable or just suspicious. There 
are many different causes of food spoilage and it is the 
responsibility of everybody involved in the manufacture, 
storage and distribution of canned food to ensure that it 
is safe, including the consumer. 

Spoilage can be chemical or microbiological. Chemical 
spoilage occurs when the product reacts with the  
container resulting in tin and iron pick-up, staining  
of the interior of the container and/or product and  
corrosion of the packaging, which can result in  
perforation. Microbiological spoilage can occur when 
bacteria, yeast or mould grow and produce gas,  
metabolites, or toxins, or break down the product.  
This can occur before the process, as a result of under- 
processing, or after processing. If the microbial load is 
higher than normal due to poor hygiene or high microbial 
counts in the ingredients, the nominal process may not 
be sufficient to deal with the load and therefore  
under-processing occurs. 

Even if the thermal process is sufficient to produce a  
commercially sterile product, spoilage can occur if  
microorganisms leak into the container, either through 
the seams or seals, e.g. double seams that are out of 
specification or micro channels in the seals of the cups  
or pouches, or if the integrity of the packaging is  
compromised in any way, i.e. damage that can result 
in pinholes or corrosion initiation points that will allow 
microbial ingress. 

If poor-quality cooling water is used after processing, 
microorganisms can gain access even if seams are within 
specification, as the sealing compounds are warm and 
soft and there is a vacuum forming inside the container 
which effectively draws the microorganism in.  
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A study was done on the results of spoilage investiga-
tions done by Nampak R&D over the past 20 years. Only 
incidents where the cause of spoilage was uncertain were 
considered in this investigation, e.g. spoiling cans  
observed in the warehouse; poor quality issues and 
known processing deviations were not included. In total 
236 incidents were investigated from 2000 – 2019 that 
met those criteria. Only products packed in tinplate cans 
were considered for this study. The incidents were divided 
into spoilage categories and product types. The groups  
of products that were assessed were fruit, tomatoes,  
vegetables, fish, meat, soups and sauces, and pet food. 
53% of canned food in consumed in South Africa is 
canned vegetables (32% canned beans, 21% other 
vegetables), followed by canned fish (34%), with the rest 
of the products making up the balance. Of the spoilage 
incidents investigated, just under half were canned  
vegetables and fish.

When assessing canned vegetables, the majority of 
incidents were due to post-processing leakage, with 30% 
being due to poor-quality cooling water and 21% due to 
poor-quality double seams.

76% of all the canned fish spoilage incidents were due to 
post-processing leakage, with 37% due to poor-quality 
cooling water and 28% due to damage.

When assessing spoilage in canned fruit, the majority  
of incidents were due to various reasons for under- 
processing: temperature was lower than required, pH was 
too high for the thermal process given, hygiene was poor 
(resulting in a high microbial load), or process controls 
were out of specification. About a quarter of the incidents 
spoiled due to post-processing leakage.

There were only six spoilage incidents involving canned 
meat, but half of them were attributed to thermophilic 
spoilage, i.e. ingredient hygiene – thermophilic spores  
in spices. 

Across all the different product types, leaker-type  
spoilage was most frequently found. Table 1 summarises 
the results found.

Table 1: Table of details of leakage incidents
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Leaker –  
cooling water 19 20 – 7 – 4 1 – – –

Leaker –  
damage 2 15 1 1 – 1 – 1 – –

Leaker –  
double seams 13 5 7 6 – – 1 2 1 1

Leaker –  
packaging defect 2 1 3 – – 2 1 – – –

When scrutinising the spoilage attributed to  
under-processing, there were various reasons why  
under-processing occurred and these are summarised  
in Table 2.

Table 2: Table of details of under-processing incidents
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Controls – 4 1 – – 1 – – – –

Formulation 2 – 2 – – – – – – –

Hygiene 10 1 12 5 – 1 1 – – –

Over-filling – – 1 – – – – – – 1

pH – – 7 3 – – – – – 1

Processing 3 – – – – – – – – –

Temperature – – 1 – 25 – – – – –

In conclusion, canned food is a known source of safe and 
healthy food and has an excellent track record. Relatively 
few incidents of spoilage take place in the world and 
South Africa each year. When spoilage does take place it is 
most likely due to a deviation in process or manufacturing 
controls.

Website: www.safe-food.co.za
E-mail: Safe-Food@iafrica.com
References are available.
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