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Some Discussions on the Thermal Characteristics of Spere Clumps

Kiyoshi Toda and Shuichi Aiba

(Institute of Applied Microbiology, University of Tokyo, Tokyo)

It was shown from probability consideration that the life-span distributioa of spore
clumps could be represented as shown in Fig. 1. The following two conclusions were
obtained from the results: the life-span distribution of spore clumps was similar to the
normal distribution, the calculation of which was based on the negative exponential
distribution for the life-span of single spores; the heat resistance of spore clumps, if
represented by the average life-span, increased approximately proportionally to the logarithm
of the number of single spores incorporated into the clumps as shown in Fig. 2.

Assuming that individual spores incorporated into spore clumps contribute to the
probability of unsuccessful sterilization, curves of (1—P*) (curves 2 and 3) correcting for
the value of (1—P) ( the probability of unsuccessful sterilization and the value can be
determined experimentally from the plate counting method) was plotted against time, € as
shown in Figs. 3,4,5. It is clear that the corrected curves can much better account for the

deviation of the date points from curve 1 (for (1—P)).
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Fig. 1. Life span distribution of single spores and spore

clumps.
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Table 1. Distribution of spore clumps in a spore suspension.

Spore clumps \ (No. of spore clumps/No. of single spores) X100
d(p) n ] Sample 1 Sample2 Sample 3 Sample4 | Average } Maximum
5 90 0.08 0.07 0.05 0.03 0.06 0.08
10 740 0.08 0.04 0.02 0.06 0.05 0.08
15 2500 0.04 - 0.01 - 0.01 0.04
20 5900 - 0.01 - 0.03 0.01 0.03
Total 0.20 012  0.08 012 | 0.13 0.23
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\ 1 2 3 4 5 Sum Nr—:f=2.26 ............................................. g}
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Table 3. Determinations of No, 2, and N¥ from the thermal death curve data.

Run Temp. Experimental Calculated N¥
No % M ©d @
°C —  min - - - o
1 90.140.4 2.1X10° 0.374 2.1X10°% 4.7X10° 9.3x10°
2 93.5+0.3 4.7X10° 0.547 4.7X10° 1.1X10¢ 2.1x10°
C 1/ml min 1/m! 1/ml 1/ml
3 90.2+0.3 2.9%10° 0.320 2.9X10% 6.6x10° 1.3x10°*
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Fig. 3. Time-probability relationship of
sterilization (Run 1).
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Fig. 5. Time-probability relationship of

sterilization (Run 3).
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