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URING the past yvear, our atténtion was called to
an jsolated case of gaseous fermentation of sweet
stock which had occurred during the Fnishing

process, In this particular instance, about one-gquarter of
the stock (3,000-3.600 count size’) from a 40-bushel
tank had resulted in “bloaters” or hollow cucumbers [ See
Fig. 1}. Prior to the time that our inilial observations
were made, there had been an adjustment of the acid
content by the addition of vinegar, hence it was not pos-
sible’ to determine the original acidity although it was
known to have been low, possibly 13-16 grains acetic
acid. Since the fermentation was over, there was no op-
portunity to make routine bacteriological observations.
However, it was possible to make chemical determina-
tions upon the fermented liquor as to end-products, as
well as analysis of the gas from the bloaters, since the
latter were still partially distended from gas pressure.
Consequently, a two and one-half gallon container of
cucumbers, covered with the original liquor, was taken
from the upper portion of the tank for analysis,

Methods of Analysis

TllF_ gas-filled cucumbers were opened under satur-
ated brine solulion and the escaping gas was trapped
by displacement in aninverted glass funnel supplied with
# short piece of rubber tubing and pinch clamp. The gas
was analyzed in a modified Williams gas analysis outfit
according to the procedure previously described.?
Determinations upon the liquor were made with re-
spect to titratable acidity, volatile aeids, alechols and
esters, The methods of analysis used were those of the
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Figure 1. Typical examples of bloaters formed in sweet stock.

Resulis

HE results of the chemical determinations upon the
fermented sweet liguor and the results of the gas
analysis are shown in Table 1,

Tahle L. Acid, Alechol and Ester Content of the Fermented
Sweet Liguor and Composition of the Gas from Bloaters or
Hollow Cucumbers.
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Analysis for methane or other combustible hydrocarbons

proved negative,

Because the vinegar content had been increased as a
control measure when active gas evolution was noted, the
values shown for titratable acidity and degrees Baume'
do not represent the original acid ‘and sugar content.

Mo significant difference is noted between the titra-
table acidity and volatile acid content. This indicates that
the gaseous fermentation of the liguor was ot accom-



panied by the production of non-volatile acids such as
lactic. It will be noted that an appreciable amount of
alcohol had been formed and that esters were not found
to be present. _ '

The gas analysis values were based on determinations
from two separate 100-cc. amounts of gas collected from
‘the bloated cucumbers. The results show carbon dioxide

‘to be the principal component of the gases from the in-
teriors of the cucumbers. The analysis for hydrogen,
methane, or other combustible hydrocarbons proved
negative. The oxygen value (1.6 per cent) indicated
what was suspected, namely, that the gas within the cu-
cumbers, in some cases, was contaminated with small
amounts of air which gained entrance during handling of
the badly bloated stock through small longitudinal breaks
in the surface of the cucumber tissue. Based on the
amount of oxygen found, it can be readily assumed that
the remainder of the gas unaccounted for was nitrogen
from the air, Hence, in view of the fact that the analyses
for the other gases previously mentioned proved negative,
it is concluded that carbon dioxide was the sole gas with-
in the bloated cucumbers.

Inasmuch as the fermentation proper had evidently
ceased some time prior to our opportunity for the initial
observations, it was not suprising that the usual routine
plate counts for bacteria and yeasts failed to indicate the
presence of these organisms. However, a sample of the
liquor was examined microscopically in an effort to de-
termine, if possible, what the predominating microflora
might have been. The observations revealed a prepond-

erance of yeast cells and few, if any, bacterial cells. The
majority of the yeast cells at this stage measured 3.5 x
6.5 microns, being somewhat elongated; some were
spherical, being 3.5 microns in diameter.

The microscopic findings, in conjunction with the
chemical analyses, showing the production of carbon
dioxide and alcohol and the absence of non-volatile acids,
point strongly toward yeasts as being responsible for the
gaseous fermentation of the sweet stock, resulting in the
production of bloaters.

Such a fermentation in a sweet liquor somewhat low
in acid content (15-16 grains acetic acid) would be analo-
gous to that previously shown® to be brought about by
yeasts in unpasteurized fresh cucumber pickle. In both
cases the acid content would be in approximately the
same range, since in the latter product the acid content
usually finishes at about 15-17 grains acetic acid.

Bloater formation, as reported in this instance, is at-
tributed to the fact that the pickles were finished at too
low an acidity. It is generally recognized by commercial
packers that sweet pickles should possess a final a¢idity
of approximately 20 grains of acetic acid or higher.
Fabian and Switzer” have clearly indicated that sweet
pickles containing less than 20 grains of acetic acid will
spoil unless benzoate of soda is added or unless the prod-
uct is pasteurized.
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