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}] rNzrrn (1944) has shown that the theoretical yield of 2 mols of

carbon dioxide per mol of glucose was obtained wher Saccharomyces cereyisiae
fermented glucose in the presence of 10'3 M. sodium azide. In the absence of
sodium azide variable yields of 1O-90 per cent are normally obtained ( Fales
and Baumberger, 1948). The rnechanism of the action of sodium azide has
been discussed by Reiner and Spiegelman (1!47).

The present communication deals with similar observatio ns on S, bayanus
(NRRL 966), S. carlsbergensh (NRRI 379), and S. fragilis. These organ-
isms were selected because they are used in this laboratory in a differential
fermentation method for the quantitative estimation of glucose-galactose-
lactose mixture.

ExPERTMENTAL

S. BAYANUS \7AS GRo\qN in the following medium: 3 gm. Difco yeast extract,
5 gm. Difco peptone, 3 gm. Difco malt extract,40 gm. glucose, 10 mg.
inositol, water to I lher.

S. carlsbergensis was grown in a broth of simiiar composition with omis-
sion of inositol and substitution of galactose {or glucose.

S. lragilis was grown in the following medium: 1 gm. Difco yeast ex-

* This investigation is patt of a research program beiog conduced with the sup-
port of the Office-of Navaf Research, Conuaci NZonr-2l8,"Proiecc Nn-fZl-Z+j. fi"
experiments -described were reported in a paper read at the annual meeting of the
Oregon Academy of Science, Jantary 15,l)4).
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t ract ,2  gm. (NH,) !SO,,  1gm. KH,,PO., ,0 .3 gm. MgSO",0.1 gm. CaCl , ,40
gm. lactose, water to 1 liter.

The yeasts used for the fermentation experiments were 24-18 hour cul-
tures grown in 250 ml. centrifuge bottles. After centrifuging and washing
three times with distilled water (centrifuging each time) , the organisms were
suspended in a small amount of distilled water. The concentration of yeast
was estirnated by measuring the turbidity of the suspension with a Klett
photoelectic colorimeter (No. 42 filter).

The sugars used in the fermenration experiments were commercial C.P.
samples checked for purity by measuring the optical rotation and recrystallized
where necessary.

Fermentations were done in the rVarburg manometric apparatus at 30" C.
Into the body of the flasks were introduced 1.0 ml. of a solution conrainin.q
0.5 mg. sugar, 1.0 ml. of 0.15 M. monosodium succinate, and 0.5 ml.
6 X 10 3 M. sodium azide. Into the side arm was pipetted 0.5 ml. of a suspen-
sion containing 50 mg. yeast per milliliter. After equilibration with nitrogen,
and after thermal equilibrium was attained, the contents of the side arms
s'ere tipped into the body of the flasks and teadings of CO, evolution taken
at appropriate intervals until fermentation ceased. The volumes of CO, re-
corded in Table t have been corrected for the controls without suqar repre-
senring the endogenous respiration of the yeast.

TabLe 1.-Fermentation ol ngar in the prerence of azide fu Saccharomyces .rpp.

Organism Susar CO. Percenrase ol  rheorer i (a l  Mi . r . '

128

S. catl:betgens;t -.-, glucose

glucose 103

not fermented

t02
9B

not fetmented

4 5

l 4
210galactose

gltcose r45
120
2t0

r06
28
78

1 2 7
t22

1 3 t
3 5
96

* Duration of time at which CO, evolution ceased.

. DISCUSSIoN AND SUMMARY

THt  RFSULT i  pREsE \TED in  Tab le  I  i nd i ca re :
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a) All three strains of yeast tested produced quantitative yields of CO,
from glucose fermentation in the presence of azide but the time required was
appreciably different in each case.

b) Saccharomyces carlsbergensit could be used in a manometric deter-
mination of galacrose.

c) Azide appears to inhibit the fermentation of galactose, and of lactose
to a lesser extent, by S. fragil,is. Both of these sugars are fermented completely
in 48 hours in the absence of azide.

Result (a) might have been anticipated from the fermentation rates in
absence of sodium azide and from the work of Spiegelman, Reiner, and Cohn-
betg, 1947. Result (&) might also have been anticipated (Spiegelman, Reiner,
and Cohnberg, 1947, and, Spiegelman and Reiner, 7)47) although it has not
been explicitly stated previously. Result (c), however, was somewhat un-
expected and again emphasizes the singulariry of lactose-fermenting organisms
A further intensive exploration of this phenomenon might help to elucidate

'the details of lactose fermentation rn yeasrs.
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