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Instructors' guide for teaching the use of the pressure cooker, using 
the National Handbook as a text. 
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Eau Claire, Wis. 



BOTULINUS POISONING IN HOME
CANNED FOODS 

Because an increasing number of deaths from botulism has been developing 
annually as a result of improper methods of canning foods in the home, the National 
School of Pressure Cooking has taken upon itself the responsibility of educating the 
housewives of the nation on this important subject, attempting to emphasize the 
dangers which must be avoided and the precautions which must be taken. 

The following discussion of this subject is based upon extensive, correlative re
search. It gives, in a condensed form, a summary of the most recent literature in 
regard to Clostridium Botulinmn. We believe that every home economist will find 
it a practical addition to her sources of information on this important subject. 

By way of introducing the discussion, we wish to quote Dr. K. F. Meyer, promi
nent as an investigator and writer on the subject. He says: . 

"From a public health standpoint, it is imperative that the principles developed 
by the canning industry be applied to the methods of home canning. A vigorous, 
systematic program of continuous education may in time reduce or eliminate the 
many unnecessary deaths from botulism." 

Canning is one of the most satsfactory methods of food preservation. The 
process of applying only heat to food packed in sealed containers preserves the tex
ture, flavor and color· to a degree approaching that found in fresh cooked food. But 
canning involves a more careful technique than that required in preparing fresh 
cooked food. The most difficult problem is not in the selection or preparation of 
foods for the cans but in heating it just to the point where all spoilage _organi~ms 
are destroyed, and no more. · 

Causes of Food Spoilage 

The organisms that may cause spoilage in canned foods are bacteria, yeasts, and 
molds. The two latter cause spoilage oniy rarely, because they are killed by short 
periods of heating. Bacteria, however, are more troublesome to deal with, and espe
cially so when they are in the spore phase of. their life cycle, when they have their 
greatest heat resistance. The spores of some species of bacteria resist heat more 
than others. One of the most heat-resistant is one of the most dreaded-Clostridium 
botulinum, better known in the old terminology as B. botulinus. If the spores of 
Clostridium botulinum survive processing, their development continues even in her
metically sealed cans because they are anaerobes, or can live without oxygen. This 
organism has some proteolytic action, that is, it splits protein, the result being a 
softening of the food and the production of a gas of foul odor typical of decomposed 
foods. It also ferments carbohydrates with the production of carbon dioxide gas. 
These reactions in canned foods enable the keen observer to recognize spoilage. But 
sometimes no apparent odo1· 01· softening of the food occm·s, even though toxin is p1·esent. 

The toxin which is the fatal thing about Clostridium botulinum is the by-product 
of the growth of the bacteria. A few bacteria that live through processing may 
produce· enough toxin to make the food deadly poisonous. The illness which the 
toxin produces-botulism-is usually fatal because it is not readily recognized by 
the physician. In many cases, by the time it is recognized, the toxin has so permeated 
the body tissue that the administration of anti-toxin is not effective. 

In his paper on The Newer Knowledge of Botulism and Mussel Poisoning published 
in the American Journal of Public Health 21:762-770, 1931, Dr. K. F. Meyer points 
out that the case mortality has risen in the last eight years from 61.7 per cent to 
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Chicken may be canned with perfect safety in the pressure cooker, and prop~rly done, 

has the flavor and appearance ·of freshly cooked chicken. 

65.7 per cent. ("The 191 single or group intoxications collected over a period of 
approximately 30 years involved a total of 625 people with 411 deaths. The case 
mortality rate has risen from 61.7 per cent in 1922 to 65.7 per cent in 1930.") 

Clostridium Botulism a Menace to Home Canners 
Four types of Clostridium botulinum are described in the literature-A, B, C, D. 

Types A and B are the ones that seem to be responsible for human cases of botulism. 
C has never been known to be connected with human cases and there is a question 
about D. Clostridium botulinum has become a serious menace where the home canner 
is using inadequate methods of processing non-acid foods as is the case when she 
processes in the water bath, the steam canner or in the oven. This menace is not 
restricted to home canners in any certain territory. 

Until a few years ago the general opinion was that Clostridium botulinum was 
abundant in hazardous numbers only in the western and northwestern states. Jn fact, 
the central and eastern states placed the odium of botulism squarely on th~ Rocky 
Mountain states and absolved themselves. A few middle-western states are still 
of this opinion. Even home economics departments in a few states hold that spores 
of Clostridium botulinum in their particular region are not present in large enough 
numbers to be a menace. As a result, they are neither negative nor positive in their 
stand on the water bath and oven methods used in canning non-acid foods, two methods 
vigorously opposed by the Bureau of · Home Economics at Washington. 
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This attitude is most unfortunate, according to bacteriologists who are outstanding 
.in their work with botulinum. These scientists grant that California soils carry 
a heavier load of these bacteria, but their soil analyses show that they are distributed 
all over. 

Dr. F. W. Tanner, whose name appears many times in the literature on the sub
ject, says, "There is no doubt that Clostridium botulinum is sufficiently abundant 
in soils in the middle west to cause canning experts to advise only the safest meth
ods." He adds, "The mere fact that the soils of the central states have not been 
studied as much as the soils in the west is no indication that the organism is absent." 
Tanner and Dack, in an article published in the Journal of Infectious Diseases, Vol. 
No. 31 ( 1922), report the isolation of Clostridium botulinum in a number of garden 
soils in the central part of Illinois. 

Botulinum Now Confined to Home-Canned Foods 

Further evidence that the organism is present to an alarming extent in the middle
west is borne out by the number of outbreaks of botulism traced to home canned 
foods. Meyer and Dubovsky report 87 cases of botulism occurring in the following 
states in the ten year period, 1912 to 1922: Colorado (3 human and 3 fowl), District 
of Columbia (1 fowl), Florida (1 human), Idaho (3 human), Illinois (1 human, 1 
fowl and 1 horse), Indiana ( 1 human and 1 fowl), Iowa ( 1 human), Kentucky ( 1 
mule). Maine (1 human), Massachusetts (3 human), New Jersey (1 human and 
1 fowl), New York (4 human), Nevada (5 fowl), Ohio (2 human), Oregon (4 human 
and 3 fowl), Pennsylvania (1 human), Texas (1 human), Washington (14 human 
and 23 chickens), Wisconsin (1 human), and Wyoming (1 human). 

In the last ten years there have been even more outbreaks in the United States, 
according to Dr. K. F. Meyer. California alone had 11 this last year, 10 of the·rn caused 
by home-canned foods p1·ocessed in the water bath. No case of botulism caused by 
commercially canned food has been recorded since 1925. All cases in the last seven 
years have been caused by careless home canning. Another significant statement of 
Dr. Meyer is, "However, despite every possible effort on our part to warn these 
people, we have apparently not been able to reach them." Dr. Meyer recommends the 
establishment of community kitchens in rural districts in which home canning is an 
economic necessity. These community kitchens should be equipped with large retorts 
Ol' pressure cookers and operated by experienced people. 

This evidence permits one conclusion-the spores of Clostridium botulinum are 
widely distributed in the United States. This has been confirmed in the report of 
Meyer and Dubovsky of their analyses of 1538 specimens of soil, vegetables and ma
nure specimens procured from every state in the union. This report is found in the 
article entitled "The Distribution of Botulinus in the United States," published in 
The Journal of Infectious Diseases, Vol. 31:559-594, Dec. 1922. This report shows 
that no territory within the boundary of the United States can justifiably claim 
immunity from botulinum. 

Drs. Meyer and Dubovsky emphasize that the absence of animal and ·human 
botulism from a number of states cannot be attributed to the non-existence of the 
spores of the causative organism in the soil, but is the result of certain other factors. 

Take No Chances! 

The following paragraphs are quoted from Dr. Tanner: 
"This evidence, together with the bacteriol<Jgical evidence, suggests that those 

who preserve foods by canning should assume that the organism is present. The,y 
should, therefore, use methods of processing which are above criticism. 
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"Heat Resistance of Clost1·idimn botulinum: It is this characteristic which gives 
Clostridium botulinum its significance in home canning. Commercial cann~n·s have long • 
since faced the fact that unless ca.nned foods are properly processed, this organism may 
szwvive and be 1·es1Jonsible for some terrible outb1·eaks of botulism. Home-canne1·s 
should be willing to capital:ize on this information. They should be impressed by the 
fact that practically all of the outbreaks of botulism in the last six or seven years have 
been due to improperly processed home-canned foods, and that not one single outbreak 
of botulism has been caused by foods commercially canned in the United States. 

"This would indicate that commercial canners have faced squarely the botulism 
situation, and are putting out foods which are at least relatively safe. Since 1925, 
according to my records, about 15 outbreaks of botulism have been reported in the 
medical literature. Twelve or thirteen of them are definitely known to have been 
caused by home-canned foods, processed by inadequate methods. One was attributed 
to canned sardines, one to a persimmon, and another to onions, canned in Italy. This, 
then, is our evidence for saying that home canners have, apparently, not always had 
the proper advice. 

"When I read the publications which recommend oven processing and processing 
in boiling water for non-acid foods, I as a bacteriologist am convinced that such advice 
is very unfortunate, if not dange1·ous. Oven canning is one of the most dangerous 
methods of food preservation known, and I am unable to understand why home-canners 
are advised to use the method. . . . I am speaking now from the standpoint of pos
sible botulism. The spoilage situation is juso as important. Foods processed in the 
oven, according to the instructions provided the housewife, are not properly processed 
and will not keep. 

" Clostridium botulinum is a very heat resistant organism. One report in litera
ture indicates that a strain was isolated, spores of which would withstand 212• F. 
for 330 minutes. This work was carefully done by a well-trained investigator. I 
would suggest that you keep such heat resistance data in mind when you read instruc
tions of some so-called authorities that foods may be processed in boiling water or 
in an oven. 

"It is generally admitted today that all non-acid foods should be processed in the 
pressure cooker, and that foods with a sufficient natural hydrogen ion concentration 
in most cases may be a sufficient safeguard against botulism. But there are one or 
two outbreaks of botulism which would seem to indcate that those who rely solely on 
hydrogen ion concentration and low cooks may be not fully protected. 

"For instance, I would refer you in this connection to the Bartlett pear outbreak 
of botulism, reported by· Meyer and Gunnison (1929). This outbreak was due to a 
food (home-canned Bartlett pears) which had a pH of 4.2. This pH, ordinarily, 
has been regarded as a safe one. However, the investigator who studied the outbreak 
reported the presence of a yeast and a lactic-acid organism, growing concomitantly 

· with the toxin former. The two first-mentioned organisms apparently altered the 
hydrogen ion concentration sufficiently so that Clostridium botulinum could grow." 

Time Required for Processing Canned Food 
The time required for processing depends upon the acidity of the food, the con

sistency of the pack and the strain and numbers of spores present. Acid foods, such 
as tomatoes and sour fruits, are easily processed. Those that have little acid, such 
as meats and the non-acid vegetables, require heating for a long time. Foods that 
are of a thick, pasty consistency are difficult to process because the heat penetration 
is slow. A quantity of food that contains 15 million spores obviously will require more 
time than a similar quantity of food that contains 15 thousand spores. Spores of 
feeble bacteria are killed more quickly than those from more vigorous bacteria. 
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Is It Possible to Destroy Spores in the Water Bath? 

Spores in non-acid foods may be destroyed at the boiling point of water provided 
the boiling is continued long enough. Dr. J. Russel Esty, bacteriologist of the National 
Canners Association, found that 5)1, hours were required to destroy the most heat
resistant spores. Such a long period of processing is impractical from the home
canners point of view. In the first place, delicate food loses its desirable qualities 
and, further, no housewife can devote so much time to canning. Cooking under pres
sure is so much more effective. Increasing the temperature a few degrees above the 
boiling point of water reduces the time of processing to a fraction of that required 
when the temperature is that of boiling water. 

The Bureau of Home Economics at Washington and most of the Home Economics 
departments in our state Universities will not recommend any other method for 
processing non-acid foods. Their responsibility of teaching canning to women of all 
backgrounds and grades of experiences demands that they use only methods that 
are safe. 

Cleanliness Also Essential to Safe Canning 

In addition to adequate processing, another reason why commercial canners have 
not recently produced foods which have been the cause of botulism is that they are 
most careful about the cleaning of the foods for canning. Bacteriologists have ·found 
that the greatest contamination found in spoiled foods is in those that are poorly 
cleaned. This explains why some home canners have had difficulty in keeping spinach, 
to which dirt and grit cling unless washed through several waters. Green beans with 
their fuzzy surfaces also may be carriers of heavy loads of spores, as may corn and 
peas. It is well to wash shelled peas and shucked ears of corn whose hulls and shucks 

· may be laden with dust. The fastidious housewife who washes and washes her food 

Asparagus, being a non-acid vegetable, should always b~ canned under steam pressure. 

The scal•s should be removed from each stalk to dislodge any dirt there. 
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before preparing them for the can is the one who will always have less food spoilage 
than the one who is sloven in her method. 

Containe\·s also should be washed clean. This applies to new tin cans as well 
as to glass jars. Every trace of dust should be removed. 

Vegetables sho uld be canned as soon as possible after they are gathered. The old 
slogan, "two hours from the g·arden to the can ," is a good one. 

Packing foods hot instead of cold is another wise procedure. Heat penetration 
is much more rapid and thorough through foods already uniformly heated through. 

Last, but not least important of all precautions, be sure that food is adequately 
processed, which means heating at the temperature and for the time specified in the 
time table. 

Only the last three years have we known how to operate pressure cookers to obtain 
the required temperature. After the cooker is closed, the air must be completely 
expelled . Laboratory tests show that as long as air remains in the cooker the inside 
temperature will not correspond to that indicated on the pressure gauge. For ordi
nary sized cookers-10 to 12 quarts-a steady stream of steam should flow from the 
petcock for seven minutes before closing. For larger cookers, it should flow for ten 
minutes. When the air is . so expelled and the pressure r ises to the required point, 
the temperature on the inside of the cooker approximately matches that indicated on 
the pressure gauge. See an article entitled "Pressure Cooker Operation in Home 
Canning," Journal of Home Economics, Vol. 21, No. 2, Feb. 1929. 

Summary 

This may sound as though canning food is too difficult for the untrained housewifE: 
to attempt. On the contrary, the work requires only care and is not difficult if the 
following summary of precautions is observed: 

Choose the freshest of food for canning. 

Clean the food thoroughly. 

Prepare to get it into the cans immediately. 

Process in the pressure cooker, observing the proper length of time both for 
expelling the air and for processing. 

Use clean containers and those in perfect condition. If old glass jars are used, 
be sure to use a new lid and a new rubber if the lid is of the screw type. 

Remove the cans from the cooker and cool immediately. l 
·,'' Tin cans should be plunged into cold water or put under the cold water spigot. 

L ids on glass should be tightened as soon as the jars are removed from the '• · 
cooker. 

Separate the conta iners to allow air to circulate around them that they may 
cool rapidly. 

Store canned foods in a cool dry place to pr event rubbers from cracking. 

If every precaution is taken, there will be no need of reheating the food· in such 
service as salads. Where there is the least suspicion that the food is spoiled, it should 
not be consumed. 

Additional copies of this bulletin m ay be had by w ntmg to 
The N ational School of Pressure Cooking 

Eau Claire, Wisconsin 
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