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Saccharomyces anomalus Hansen(?)

By Katherine E. Golden.

lu his iuvestigatio'us npou spore formatioiu iu yeasts Haixseu found

three typical groups, these three differing eitlier in the form of tlie spores

or in their mode of gei-minatioii. Tlie third type is furnished by S.

anomalus, the spoires of which are hemispherical in foi-m, having a pro-

jecting rim around the flattened surface. The otlier two types are spheri-

cal in form, but differ in their mode of germination. Hansen found this

species in an impure Bavarian breweiy yeast, and after he haid called

attention to the peculiar spoa-es, they were also observed by Holm,

Lindner and Will,^ who likewise found them in impure brewery yeasit.

These investigators did not detenuinje whether the peculiar spoi'es which

they observed belonged to Hansen's S. anomalus or to allied species. Bay^

gives the habitat as impure brewery yeast and grapes, as does Kayser.'

HaJisen's* description of the ye^st is very brief, a,s is also the descrip-

tion by Jorgensen'' and tiliat given in Saccardo" so that the form of the

spores is the most characteristic feature.

A yeast Avhich develops the same form of spores, I found associated

with another yeast on the skin of lemon. This is a new habitat for the

yeast, and I can find no mention of any sucli yeast occurring in this

country.

The cells are I'ound oi* oval, occurring eltlier singly or in pairs, though

occasionally in a vigorous growth in wort colonies consisting of many

cells are found (photograph 1). The cells are veiy small, measuring 2.4

// in breadth by 3.3 // in length for the small oval ones to ().(i ji in

diameter for the cells containing spores (seen in photo-gi-aph 2).

In wort gelatine plafe cultures the colonies are of a dull, grayish white

color. iT>und, with rather even outline. They grow rather slowlj^ under

the best conditions. The photogTaph (3) shows a forty-eight-hours'

growth. The wort gelatine plates seem to offer better conditions for the-

' Jijrgensen, A. Micro-Organisms and Fermentation, 1893, p. 182.

^Bay.J.C. Am. Naturalist, Vol. XXVII, 1893, pp. 685-G96.

^Kayser, E. Les Levures, p. 104.

* Hansen, E. C. Central, f. Bakt., Bd. XIII, 1893, pp. 101-102.

^L.c, pp. 181-182.

"Saccardo, P. A. Sylloge Fungorum, Vol. VIII, pp. 216-228.
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formation of spores than any of the other cultures, spores being found in

four days at room temperature.

In both wort and beef broth gelatine tube cultures the growth is

practically the same. The growth has a dry appearance and forms a

dense mass at the needle puncture, without any tendency to spread. The

growth tapers gradually from the surface along the needle track until

at the bottom of the tul>e it is just perceptible. It has a characteristic

crinkly appearance along its whole length.

Cultures in Pasteur solution, with o per cent, sucrose, lactose and

dextrose, were made in fermentation tubes, and also in wort which con-

tains maltose. In sucrose no fermentation occurred: there was a heavy

growth, hoAvever, which caused a strong turbidity of the liciuid in the

bulb and a heavy sediment; the li(iuid in the lube remained clear. A film

was formed which extended up the sides of the tube. After five days

no spores were found either in the film nor in the sediment. Only

a very slight growth occurred in the lactose solution, this forming

-a delicate film and a slight sediment. No gas was formed. The cells

in lactose occur singly or in pairs and appear poorly nurtured (photo-

graph 4). In the dextrose solution the growth was vigorous, forming a

heavy sediment. Fermentation commenced in four days, and in twenty-

four hours 5 cc. of gas were formed. In this, as in the sucrose solution,

a strong film was formed. No six>res were found in the film noa* iu the

sediment even after seven days' growth. In the wort the fermentation

wus much more vigorous than iu the dexti'ose, 10 cc. of gas being formed

in the time that only 5 cc. were formed in the dextrose solution. Ev(>u

before fermentation ceased a film formed iu spots on the surface. In the

wort a delicate ethereal odor is generated, which is very pleasant. Spores

were just beginning to fonn in the film and sediment in eleven days.

Spores formed more readily in a wort gelatine plate culture than even

in the regulation manner on a g>"psum blocU. In the i)lale they formed

invariably in four days, not to any great extent, but sufficient to l)e found

in every mici'oscopic examination. The cells in which the spores foi'm are

large, and just before the formation the protoplasm becomes very granu-

lar and refractive. As the culture ages and more spores are formed they

are found free from the cell wall and in groups ranging from two to four-

teen in number. Spores can be seen in photogi*aphs 5 and t>.

It is not quite certain whether this is the same species as Hansen's S.
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anomalus, for the promiueut characteristics in the description of that

yeast are the peculiar form of the spores and their ready formation in

both the film and sediment during fermentation. The shape of the spores

in the yeast described is the same as that of Hansen's, but the earliest

period at which spores were formed in fermenting wort was eleven days,

and then very sparingly. In the other solutions used, no spores were

formed even after three weeks' growth. Then no mention is made of

their rapid formation in wort gelatine plates, and yet they form there

very readily.

Talcing into consideration the characteristics which are described by

Hansen for S. anomalus—spore formation, size and shape of cells, and

odor generated during fermentation—and comparing them with those of

the yeast described, they agree fairly closely, but the characteristics

which are not noticed seem to be sufficientlj^ prominent to not have es-

•caped attention if they existed in S. anomalus. Those are lack of fer-

mentation of sucrose and the nonformation of spores in liquids other than

wort. To me it seems that the two yeasts are similar, and the failure to

note certain chai-acteristics can be accounted for by the brevity of the

original description.

EXPLANATION OF ILLUSTRATIONS.

1. Cells grown in beer wort. xTOO.

2. Eight days' growth in Pasteur solution containing 5 per cent,

sucrose. x700.

3. Forty-eight hours" growth on wort gelatine plate. x.30.

4. Ten days' groAvth in Pasteur solution containing .3 per cent, lac-

tose. x320.

5. Cells showing spore development, from wort gelatine plate, ten

days' growth. x700.

6. Cells showing spore development, from wort gelatine plate, two

weeks old. x700.
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