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THE LONGEVITY OF BACILLUS COLI AND
BACILLUS TYPHOSUS IN WATER

M. E. HINDS, UNIVERSITY OF ILLINOIS

It has long been known that in natural water there is a ten-
dency of the intestinal bacteria to die out, but very little is
known concerning the conditions which govern their death
rate. The available data on the subject deal mostly with streams
and reservoirs and are influenced by several variable conditions.
Very few data are to be found dealing with pure cultures of
bacteria and with known conditions of light, temperature, food
supply, dissolved oxygen and the presence or absence of other
micro organisms. :

Most of the published data on the death rate of bacteria
refer to death by drying or by disinfectants. The best work
has been by Madsen and Nyman', Paul, Harriett Chick’,
and Eijkman®. Their results show a constant rate of death.
When the logarithms of the number of bacteria present are
plotted against the time, a fairly straight line results. This is
the curve of the monomolecular law and was first noted by
Madsen and Nyman and lated used by Harriett Chick, who
determined constants for all of her data.

All of our work was done with pure cultures of B. Coli and
B. typhosus, kept constantly fresh and vigorous by daily trans-
fers in one per cent lactose broth. When the culture was to
be used, smears were made on agar plates and grown for 12
hours, then suspended in sterile water and suitable portions
of the suspension used. This method is better than that of
using broth cultures for inoculation as only a minimum amount

Madsen and Nyman. Beit. f. Hyg. 57, 388, 1907.

Paul. Biochem. Zeit., 29, 202 and 249, 1910.

Chick. Jour. of Hygiene, 10, 237, 1910.

Eijkman, Verslag. der kon. Akad. Wetenschaffen, V. 21, 1, 510, 1912,
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of food material is transferred.

All samples of water used were sterilized before inoculation,
the samples kept in hydrogen and nitrogen being in filter flasks,

the gas entering through the side tube and escaping through a
capillary tube at the top. The other samples were kept in
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Nitrogen free water was used for the temperature tests. The
constants for air are very good but those for nitrogen and
hydrogen are variable but always less than for air showing a
slower death rate. No reason for this variation was found.

Only a small amount of work was done with B. typhosus.
The results obtained were very erratic. The technic was the
same as was used for B. Coli.

It was impossible to obtain good, uniform constants within
each set of counts. The averages of different sets were so far
apart that no comparison was possible. One possible explana-
tion is that the stock cultures were kept at 20° and the
agar plate which was used to furnish the suspension was incu-
bated at 37° for 12 hours. This sudden change may
have weakened some cells to such an extent that uniformity
was destroyed. '

In general, the B. typhosus results was similar to those of
Whipple and Mayer" and Ruediger”.

The death rate was higher in nitrogen than in air and the
rate increased with a rise in temperature.

CONCLUSIONS

Cultures can be kept uniform for several weeks by daily
transfers and by keeping them at the same temperature.

In pure, natural water and in redistilled water B coli and
B. typhosus die from starvation in the gradual regular manner
observed in other causes of death.

Within the limits of temperature studied, 8° to 37°,
the rate of death increased with a rise in ternperature.

The death is similar to a chemical reaction and follows the
monomolecular law. :

The presence of mineral matter has no apparent effect on
the organisms.

The presence of oxygen under starvation conditions seems
to be harmful to B. coli and beneficial to B. iyphosus.

This work was carried on under the direction of Doctor
Otto Rahn of the Bacteriology Department of the University
of Illinois and was done in the laboratories of the Illinois State
Water Survey. '

1. Whipple and Mayer. Public Health Reports, Vo. 32; Part 2, 76, 1905.
2. Ruediger. Am. J. Pub. Health, 1, 6, 411, 1911, ‘
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