

















































































































SUMMARY AND CONCLUS | ONS

In this report we have presented the resuits of survivor curve tests

using spores of two common test organisms, Bacillus stearothermophiius

and Clostridium sporogenes. The Tests were carried out in a single system

using six different solutions in which the spores were suspended during

the heat treatment. Bacillus stearothermophilus tests were carried out

at four different temperatures and Clostridium sporogenes tests at three

different temperatures. All tests were carried out at least two times

on different days. Data have been included for Bacillus stearothermophilus

where a single spore crop has been evaluated over a three month pericd.

We conclude from the repeated test series using Bacillus stearothermophilus

that when a singie spore suspension is tested repeatedly in the same test

system, the spores will produce essentially ldentieal survivor data for
all of The tests.

The spores of Bacillus stearothermophilus and of Clostrldium sporogenes

were suspended in six different solutions in this test pregram. From the
results we observe that the shape of the semi-logarithmic survivor curve
changes with solution and test femperature. The shape of the survivor
curve appears to be a unique property of the microorganisms being evaluated,
the solution in which it is suspended and the temperature at which it is being
tTested.
The femperature coefficient of heat destruction also appears to be
a unique property of fthe spores being evaluated and the test solution. |t
is often assumed that when the logarithm of the D-value is plotted versus
temperature, a straight line will result. The data that we have presented
suggests that in general over reasonably narrcw ranges of temperatures, this
is a practical assumption. However, the D-value data do not produce a
straight z-value line in all cases. The shape of the z-value curve appears

To vary with solution and microcorganism; for Bacillus stearothermophilus

snores the z-value line varies from being straight to being concave downward,

vhereas for Clostridium sporogenes spores the z-value line varies from being

tre 'aght 1o beling concave upward.
iwo tools, the semi-logarithmic survivor curve and the semi-logarithmic
irermal destruction curve have been used in this analysis. We believe that

it 1s important to emphasize that these are empirical tools to aid the



researcher and the user of microbial destruction data. These toocls offer a
standard form for analyzing the data so that variations from this form can

be observed. In this report large numbers of survivor curves have been
included fo visually communicate the effect of the solutions and.test tempera-

ture on the survival of the Bacillus stearothermophilus and Clostridium

sporogenes spores. A wide range of survivor curve shapes have been obtained;
only a few of these semi-logarithmic survivor curves are straight lines
through No. We conclude that the precise shape of the surviveor curve and the
precise shape of the thermail destruction curve is a unique properly of the
microorganisms being tested, the suspending solution, and the test system
that includes all environmental factors that can impinge on microbial sur-
vival. We believe that the effect of measurable and non-measurable
environmental conditions on microorganisms manifest themseives as changes in
the destruction rate which appear as changes in the shape of the survivor
curve.

Since only a few of the semi-logarithmic survivor curves are straight
[ ines tThrough NO, it must be concluded that the heat destruction of Bacilius

stearothermophilus and Clostridium sporogenes dees not exactly follow the

semi-logarithmic medel. However, there is no good reason why we should not
use the semi-logarithmic mode!l as a framework for evaluating heat destruction
data. The semi-logarithmic model can be used efficiently as a standard form
for the comparison of the performance of the same spores under different test
conditicns or different spores under similar test conditions.

The results of these experiments suggest strongly that The only way to
determine how a specific spore will perform under a specific set of environ-
mental conditions is to evaluate the organism under these conditions. We
believe that there are so many factors involved in microbial spore destruction
that we will have to wait for major advances in the understanding of spore
death before we can generate the elaborate destruction medel that will be
necessary fto take into account all of the factors that impinge on the

microbial destruction rate.
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