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ABSTRACT 

Outbreaks of botulism involving acid foods are rare. Of the 722 total 
botulism outbreaks reported from 1899 to 1975, only 34 (4.70f~ involved 
acid foods. Home-canned acid foods were implicated in 34 of the 35 
acid food outbreaks. C/mtridium botulinum cannot grow at a pH of 
<li 4.6; therefore, for a botulism hazard to exist in an acid food, a 
condition must exist where in a macro- or micro-environment the pH is 
raised. A botulism hazard in acid food will be the result of several 
contributing factors: (a) contamination with C. botulinum, (b) 

contamination with other microorganisms due to a process delivery 
failure and/or post-process contamination, (c) favorable composition of 
the food and storage conditions which are particularly conducive to C. 
botulinum growth and toxin production, and (d) metabiosis. The way 
each factor affects the botulism hazard in acid foods is discussed in this 
report. An acid food is safe from C. botulinum if the heat process kills 
all organisms capable of growth at a pH of <li 4.6 and there is no post­
process contamination. 

Clostridium botulinum food intoxication (botulism) 
has been recognized as a public health problem since 
1793 (20). Compared to outbreaks caused by other food 
poisoning microorganisms, outbreaks of botulism are 
rare but the fatality rate is high (6). In 1974 the fatality 
rate was 23 Ofo. 

Seven types (A, B, C, D, E, F, and G) of C. botulinum 
are currently recognized on the basis of antigenically 
distinct toxins (53). Types A, B and E are the principal 
causes of the disease in man. Botulism caused by type A 
or B toxins is associated with canned vegetables, fruits 
and meats. Botulism caused by Type E toxin is associated 
with fish or various types of marine products. 

Botulism is primarily considered a hazard of low-acid 
canned food; however, an often overlooked fact is that 
botulism occurs at a low rate in acid foods. Home-canned 
acid foods account for 97% of these acid food outbreaks. 
Home-canned acid foods were implicated in 34 (4.70fq) of 
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the 722 reported outbreaks of food-borne botulism from 
1899 through 1975 (6,9.10,35). This number is too large 
to be neglected or written off to faulty diagnosis. 
Accordingly, C. botulinum must be regarded as a 
potential public health hazard in acid foods. 

Outbreaks of botulism attributed to home-canned acid 
foods, especially tomato products, are a concern of 
consumers, governmental agencies and academic insti· 
tutions (23,42,45,46,50). 

This is a review, analysis and discussion of the problem 
of botulism in canned acid foods. The study leading to 
this report was carried out with the hope that if the 
conditions responsible for C. botulinum growth and 
toxin production in acid foods can be identified and put 
in perspective, then we wUl be better able to develop a 
positive control program. 

OUTBREAKS OF BOTULISM INVOLVING ACID FOODS 

In Table 1 are listed the number of botulism outbreaks 
that have been recorded in the United States from 1899 
through 1975. Since 1899, 9%ofthe botulism outbreaks 
have been traced to commercially processed foods (Table 
1). The products involved in these outbreaks have all 
been low-acid foods except for one outbreak involving 
tomato catsup in 1915 aJ.35). This is a very good record 
for the canning industry considering that probably more 
than 775 billion cans of commercially canned foods have 
been consumed since 1930 (..13). 

Most botulism outbreaks have been traced to 
home-processed foods (Table 1). These foods were 
implicated in 72% of all outbreaks from 1899 through 
1975. Home-processed low-acid foods accounted for 
6 7.3% of all the outbreaks. During the past 76 years, 34 
botulism outbreaks have been associated with consump­
tion of home-canned acid foods. The 34 outbreaks 
attributed to acid foods are listed individually in Table 2. 
Some type of tomato product was the vehicle for botulism 
toxin in 17 (SOO'fq) of the 34 home-canned acid food 
outbreaks. 


















