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e have Dresented experimental data to show that yeast 
can be grown on a synthetic medium which contains no inositol. 
A study of the fermentation power of this yeast shows no 
difference in the activity of such yeast and yeast which has 
been supplied with inositol. The fermentation power of the 
inositol-deficient yeast is not increased by the addition 
of inositol. 

n oriinEil biological method for determination of 
small amotmts of inositol is presented. This method consists 
of the following steps: 

(]) autolyzin and extracting the yeast; 
(2 treating . the extract with sulfuric acid to destroy other 

nßutrjlites, prticularly pantothenic acid; 
(3) neutralization and 
(4) testing the bioloicEl effect on yeast growth. 

The yeast growth test is a modification o± the method used 
in this laboratory for determination of pantothenic acid. 

The method was applied to '1leischmann yeast and to 
yeast grown on synthetic medium with and without inositol, 
and values for the inositol content of these are given. Io 
significant difference was foimd in the amount of inositol 
in these three samples of yeast. 

On the basis of results from; 

(1) experiments dealing with yeast growth in synthetic 
medium with and without inositol; 

(2) studies of the fermentation power of the yeast grown 
without inositol as compared to that of yeast supplied 
witn inositOl; 

(4 on actual determinations of inositol in these yeasts, 
we have concluded that yeast can synthesize inositol from 
other materials present in the synthetic medium. 
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A STUDY OF INOSITOL IN ITS RELATION TO YEAST GROWTH 

PART I. INTRODUCTION 

Inositol was first discovered by Scherer (14) who 

isolated it from meat extract and determined its empir- 

ical formula in 1850. Viithin the next few years it was 

studied by many other workers who gradually accumulated 

much interesting data on its occurrence in nature and 

many varied suggestions regarding its physiological 

importance. Because its empirical ±ormuia is the same 

as that o± the hexoses (C6}i1206), early workers regarded 

it as a close relative o± the sugars and it was called, 

from its principal source, "muscle-sugar't. Not until 

1887 was lt shown to be not a hexose in structure but 

a cyclic hexa-methylene compound; hexahydrohexahydroxy-. 

benzene. 

Though a considerable amount of research dealing 

with the occurrence of inositol and its physiological 

importance in various plant and animal tissues has 

already been completed, many aspects of tfie problem 

are still in a very controversial state and much more 

work will be necessary before we can approach a com- 

plete understanding of the subject. The occurrence of 

inositol has been reported in the majority of plant and 
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animal tissues. It occurs generally in plants in the 

form of the calcium magnesium salt of inositol hexa- 

phosphoric acid which is called phytin. The forms in 

which it occurs in animal tissues have not been deter- 

mined: Winter (18) reports that in heart tissues there 

are at least three forms of inositol or inositol combina- 

tions present: first, free inositol, which can be extracted 

from freshly killed tissue by solvents such as water or 

acetone; second, inositol which is set free on autolysis 

of the tissue and cain then be extracted; and third, 

inositol which is obtained only on hydrolysis of the 

tissue by strong alkali. 

There have been numerous suggestions as to the 

biological action of inositol but most, if not all of 

them are without experimental proof. Boyland (i) has 

regarded it as a precurser of lactic acid in muscle 

and sorne efforts have been made to show that as inositol 

disappeared in muscle tissue, lactic acid appeared in 

sorne equivalent amount. The experimental data are not 

impressive and other investigators have failed to 

corroborate this work (11). It has be reported that 

inositol increases the respiration of brain tissue 

in vitro (2), but later work disputes this by showing 



that the addition of inositol to the respiring tissue 

increases the oxygen up-take merely by supplying 

oxidizable material and that inositol is not nearly 

as good for this purpose as is glucose, (21). 

The literature which deals with the relationship 

of inositol to yeast is limited to some six papers. 

In 1928 Edna V. Eastcott (4) published an article in 

which she described the isolation of "Bios I' from 

tea infusion and identified it as inactive inositol. 

Later Kôgi obtained inositol from yeast and identified 

it by forming the nexa-acetate. Other papers on the 

relationship of inositol have in general been Confined 

to reports of increased growth obtained by addition of 

inositol to various culture media (5,7,13,17). Ls far 

as we have found, no experiments have been reported which 

deal with the physiological significance of inositol to 

yeast. 

We undertook this study on inositol and its relation- 

ship to yeast growth with the hope of answering these 

three questions: 

1. Can yeast be grown on a synthetic medium which 

contains no inositol? 

2. If so, is such yeast "normal" in respect to 

its fermenting power? 
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3. Does such yeast contain inositol? In other 

words, does yeast synthesize inosito]. from other 

materials? 
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PART II. CAN YEAST BE GROWN ON A SYNT1ThTIC ItEDIUM WHICH 

CONTAINS NO INOSITOL? 

For the experiments in which we attempted to grow 

yeast without inositol, we used il1iams' medium which 

was modified by the addition of small amounts of syn- 

thetic (-alanine and by the substitution of aspartic 

acid for asparagine. Table I gives the composition 

of this modified medium. 

TABLE I. COLWOSITION OP MEDIUM 

Distilled water i liter 

Sucrose 20 grams 

Ammonium sulfate 3 grams 

Potassium dihydrogen sulfate 2 grams 

Aspartic acid 0.2 grams 

Calcium chloride 0.25 grams 

Magnesium sulfate 0.25 grams 

-alanine 0.001 gram 

ii1erric chloride 0.001 gram 

Zinc sulfate 0.001 gram 

Manganese chloride 0.001 gram 

Boric acid 0.001 gram 

Copper sulfate 0.0001 gram 

Potassium iodide 0.0001 gram 
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The traces, or those salts which are present only 

in the amount of about one milligram per liter, are 

made up in solution such that one ml. of solution will 

contain the amount of each salt required for a liter 

of medium. One ml. is then added to each liter of 

medium, rather than weighing out the small amounts 

each time. Because of the precipitating effect of some 

of the ions on each other, the potassium iodide and 

ferric chloride are put into separate solution from the 

others. 

The medium was made up in batches of three to five 

liters in round bottom flasks, plugged with cotton, and 

autoclaved for thirty minutes at fifteen pounds pressure. 

After cooling, they were seeded with about one gamma o± 

moist yeast per ml. The seeding was made by suspending 

a loop of yeast in a small volume of sterile medium; 

the amount of yeast per ml. in the suspension was deter- 

mined by use of the thermocouple generally employed in 

this laboratory for the determinations of yeast suspen- 

sions (17), and the amount of solution necessary to 

give the desired seeding added to the sterile medium. 

The method does not eliminate all possibility of 

contamination during the preparation of the suspension 

and the seeding, but all possible precautions were 
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taken, vrith generally good results. Any flask which 

showed indication o± contamination was discarded. 

íter seeding, the flasks vrere incubated at room 

ternDerature with occasional shaking by hand until 

growth seemed to have ceased. This usually required 

from one week to ten days. At this time, the yeast 

was allowed to settle out as much as possible and the 

supernatent medium, which contains a relatively small 

proportion of the yeast crop was decanted off and dis- 

carded. The heavier suspensions in the bottom were 

centrifuged and decanted in portions, using always the 

same centrifuge tube, until finally the total yeast 

crop was contained in a few ml. of medium. This was 

filtered with suction on a gooch crucible using two 

thicknesses of heavy paper and dried to a cafte by 

drawing air through the filter. It was then removed, 

weighed and the fold increase caiculateu. Table II 

shows the results o± several such experiments. 
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TABLE II. GROWTH OP YEAST ON INOSITOL-FREE LDIUL 

trin of eoding in mg. Total volume Total crop Fld in- 
yeast moist yeast in liters in grams crease 

per ml. 

ebrûäe 0.008 .0 3.065 76,000 
Mayer 

0.016 2.5 1.87 4500 

0.008 0.5 0..b 90,000 

0.01 4.0 84,200 

0.008 5.0 6.36 318,000 

0.03 10.0 12.06 40,000 

"X. R." 0.008 5.0 5.04 124,000 
(Fleischmann) 

0.08 2.5 3.36 8400 

O. P." 0.008 5.0 1.57 39,200 
(Fleischmann) 

0.008 0.5 0.55 142,50C 

In four experiments, the medium was divided into 

two parts and to one half were added five mg. of inositol 

per liter. The two flasks were seeded from the same 

suspension of yeast and incubated under the saine condì- 

* In the tests using "O. P." yeast, one mg. crystalline 
vitamin B1 was added to each liter o± medium. 



tions. The comparison of growth in these two cases is 

found in Table III. In each experiment recorded in this 

table, the total volume of medium used was 750 ini. 

TLBLE III. COLARISON OF YEAST GRO1TH IN SYNTHJTIO 

DITJM WITH AND WITHOUT INOSITOL 

Seeding in 6 Total crop Fold increase 
moist yeast 'Iith Without With Viithout 

per ml. inositol inositol inositol inositol 

0.4 850 mg. 843 mg. 2830 2800 

0.4 845 mg. 895 mg. 2820 2980 

1.0 890 mg. 480 mg. 1200 640 

1.0 oOO mg. 640 mg. o60 850 

rom these results, it will be seen that yeast can 

be grown in a synthetic medium without inositol. It is 

also evident that the crop of yeast obtained in this 

synthetic medium is not appreciably increased by the 

addition of inositol. In only one experiment did the 

added inositol increase the yeast crop. s will be 

shown later, if some crude extract or a pantothenic 

acid concentrate is added, the effect of inositol on 

the yeast crop becomes more pronounced. 
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PT III. A STUDY OF THE PER1NTATION POViER OF YEAST 

GROWI WITHOUT flTOSITOL 

After ascertaining that yeast can be grown on a 

synthetic medium containing no inositol, we set out 

to determine if this "synthetic" yeast possesses the 

normal activity of yeast or whether the lack of some 

nutrients in the medium had caused the yeast to be 

deficient in factors necessary to its normal life 

processes. 

Fermentation tests were carried out in common 

fermentation tubes. A definite amount of yeast was 

seeded into sterile ten per cent sucrose solution 

in sterile fermentation tubes and incubated at 30 

degrees. 2ach yeast was tested alone and in the pres- 

ence of added small amounts of inositol. If the 

yeast is deficient in inositol and if also the inos- 

itol Is an important factor in the fermentation process, 

then the addition of inositol should accelerate fermen- 

fermentation. In only one experiment did any differ- 

ence appear which would Indicate that the added inositol 

did increase the fermenting power of the yeast. The 

results of the fermentation experiments are given in 

Table IV. 



li 

i.:oist yeast in the amount of 80 mg. in 25 ml. of 

sucrose solution was used in the tests. To one half 

the flasks were added 0.15 mg. of inositol and the 

volumes of gas produced in the two cases compared. 

TABLE IV. EPPECT 0F ADDED INOSITOL ON THE ELENTATION 

POWER OP YEAST GROW1J IN SYNTHETIC DIIJM WITHOUT INOSITOL 

Strain of yeast 

TtT D 
ß. . i 

t, o p 

"r' ' 

Li. of gas with 
no added inositol 

4.3 

5.9 

5.8 

9.8 

8.2 

7.4 

3.2 

L. of gas with 
added inositol 

4.5 

12.0 

2.8 

4.4 

7.5 

7.4 

3.4 

3.2 

In two cases we compared the fermentation power 

of ".LT." yeast grown on synthetic medium without 

inositol to that of "G.M." yeast grown on the same 

medium with inositol. The results of those experiments 

are given in Table V. 
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TABLE V. COLTARISON OP PINTÄTION POWER OP YEAST 

GROWI WITH AD WITHOUT INOSITOL 

edium used L1. of gas with L1. of gas with 
for growth no added inositol added inositol 

ì:ithout inositol 4.4 4.6 

Viith inositol 3.0 4.4 

Prom these results, it is evident that the yeast 

grown on medium which contains no inositol is not 

deficient in fermenting power, nor is its fermenting 

power increased by the addition of inositol. Either 

this yeast has been able to supply its need for 

inositol from the other constituents in the medium, 

or inositol is not necessary to the fermentation 

process. 
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PART IV. IS INOSITOL PRESENT IN YEAST Vff ICH HAS BEEN 

DROWN ON MEDIU1 FREE PROM INOSITOL? 

The last and probably most important problem to 

be dealt with is this: Does this yeast, which has 

been grown on synthetic medium without inositol, con- 

tain inositol? In order to approach the solution of 

such a problem, the first requisite was a simple, 

rapid and fairly accurate test for small amounts of 

inositol. 

A search of the literature revealed that from the 

very beginning research workers in this field have 

been handicapped by the lack of a suitable method of 

determination. The surprising stability of inositol 

greatly complicates this problem; inositol is very 

resistant to oxidation and to reduction. Pormation 

of derivatives is of little qi.iantative value, since 

tri, tetra, and hexa derivatives are formed simulta- 

neously. 

The first attempt at determination of inositol 

was made by the plant biologists, who used the amount 

o± organic phosphorus as an indication of the phytin 

present in a plant tissue. 

Many color tests for inositol are known, all of 
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which depend on reactions of products formed by 

oxidation of inositol. Scherer's original color test 

(lb) for inositol, which was introduced only two years 

after his discovery of the compound (1852), consists 

of a rapid oxidation of inositol with boiling nitric 

acid, followed by the formation of a calcium salt of 

some oxidation product which gives a brick-red to 

pink color. This test has been successively modified 

several times by the use of various metals for the 

formation of the salt and by addition of certain 

metal catalysts. 

Colorimetric methods offer the advantages of 

facility and rapidity of execution, but the results 

which we were able to obtain were extremely erratic 

and the tests failed completely with yeast and yeast 

extracts. This failure is probably due to the presence 

in the extract of material which is more easily oxi- 

dized than inositol or to interference by the metal 

ions present. 

The other available methods all consist of the 

isolation of inositol in a more or less pure form 

followed by some method of determination. The 
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isolation of inositol is a long and laborious procedure. 

It has been somewhat varied by different workers but 

generally consists of about the following steps. fter 

extraction, which requires from one to three days, the 

solvent (usually acetone is used) is evaporated and 

the residue extracted repeatedly with ether to remove 

fatty materials. The ether is removed and proteins 

and other colloidal material are removed by precipita- 

tion with a heavy metal ion. Young (20) used acid 

mercuric sulfate for this purpose followed by neutral- 

ization with solid barium carbonate. xcess barium 

and mercuric ions must be removed before the inositol 

is precipitated from hot alcohol with baryta and re- 

crystallized from acetone and ether. This is a bare 

outline of the procedure; many details must be observed 

and, with all the extractions and evaporations, a 

single determination cannot be completed in less than 

ten days to two weeks. 

The methods employed for determination of the 

isolated material are more varied. Winter (18) 

merely weighed the precipitate; Needham (li) deter- 

mined the carbon by a microcombustion method and from 

this calculated the amount of inositol; Young (20) 
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employed a volumetric procedure which made use of the 

oxidation of inositol by potassium iodomercurate with 

the deposition o± free mercury. The mercury was taken 

up by addition of a known volume of standard iodine 

solution, and the excess iodine determined by titration 

rjth thiosulfate solution. 

Since sugars and other polyhydric alcohols are 

carried along with the inositol in the isolation proce- 

dure, it is evident that the first two methods, weighing 

and carbon determination, are apt to be in serious 

error. The method of Young is but little, if any, more 

specific as the lodomercurate reacts also with poly- 

basic alcohols as rnannitol, dulcitol, erythritol, gly- 

cerol and to some extent with di, tri, and poly saccha- 

rides. furthermore the reaction of the iodomercurate 

with inositol is strictly stoichometric only over the 

range of one to five mg. of inositol, and the method 

is extremely sensitive to slight changes in concentra- 

tion, temperature, and time of reaction. 

As yeast contains inositol in the amount o± less 

than 0.1 per cent, it was necessary to use large quan- 

tities of yeast for each determination in order to have 

a determinable quantity of inositol, and the growth of 

yeast in large quantities on synthetic medium is not 
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very expedient. Thus, we were forced to devise a more 

simple and rapid method. It occurred to us that a bio- 

1oica1 test might be devised which would be applicable 

to the small quantities of inositol to be determined. 

Biological tests are necessarily subject to consider- 

able variation and error, more particularly when deal- 

Ing with a nutrilite 0± secondary importance as inositol. 

But the biological test as applied in this laboratory 

has the decided advantages of facility and rapidity and 

is applicable to the determination of small amounts of 

nutrilites. Existing methods for determination of 

inositol have given results which differ about ten fold 

in the hands of various workers and under varying condi- 

tions, liven when dealing with very much smaller amounts 

of inositol, we expected that a biological method would 

be reliable to at least this extent. 

Preliminary tests showed that the effect of 

inositol in increasing growth in a rapidly growing 

yeast suspension could be detected down to a concen- 

tration of about 0.2 gamina of inositol in a 12 ml. 

culture (see figure I line a). In poorly growing 

suspensions, inositol has very little effect on the 

rate of growth. 



After ascertaining that inositol can be detected 

by means of a yeast test, we were obliged to devise 

some manner of treating the yeast extract to be tested 

in order to destroy the other nutrilites present and 

at the same time preserve the inositol. The most 

important single factor for our yeast (G. I:. ) is 

pantothenic acid, so we concentrated on a method which 

would destroy this. We were little concerned about 

(3-alanine since it has small effect in the asparagine 

medium. Various reagents which were known to destroy 

pantothenic acid were tried in the treatment of the 

extracts. A sulfuric acid treatment was chosen it 

gave the most consistent results, was easy to handle, 

and the sulfuric acid could be conveniently removed 

from the extract merely by neutralization with potassium 

hydroxide. 

The yeast to be tested is extracted with water 

by suspending the yeast in a small volume of water, 

sterilizing, and shaking frequently over a period of 

24 hours. The yeast is centrifuged out of the suspen- 

sion and one ml. of the supernatent liquid is pipetted. 

off and put into a test tube. One ml. of 2 N. sulfuric 

acid is added and the whole heated in boiling water for 

20 minutes. After cooling, the solutions are neutral- 
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ized with 0.5 I. potassium hydroxide and diluted 

sufficiently to give about one gamma of inositol per 

ml. They are now ready to be tested on yeast. The 

amount of potassium sulfate present from the neutral- 

ization was found not to effect the growth of yeast. 

There is, of course, an abundance of each of these 

ions in the medium. 

Figure I, line a shows the increased growth 

produced by increasing amounts of inositol in a 

typical yeast growth test. Line b compares the growth 

obtained with the same amounts of inositol after treat- 

ment with sulfuric acid. The close agreement shows 

that there is no destruction of the inositol by this 

treatment. 

The yeast test employed in testing the solutions 

for inositol is a modification of the procedure used 

in this laboratory for determining pantothenic acid. 

Briefly, the method is as follows. The effective 

range of concentration of inositol solutions was 

determined to be between zero and three gammas, by 

testing the inositol over a wider rango of concen- 

tration and choosing the steepest portion of the curve. 

Figure I line c illustrates the fact that the steepest 

part of the curve lies in this range as the curve very 
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rapidly flattens off at higher concentrations. 

The solutions to be tested are made up in such 

concentration that 2 ml. of solution will contain 

between two and three gemmas of inositol. Three 

different quantities of the solution are then pipetted 

into 50 ml. erlenmeyer flasks; usually two ml., one ml., 

and 0.5 ml. are used. iach sample is made up to two 

ml. with distilled water. The flasks containing the 

samples, the medium, and all apparatus are sterilized 

in ari Arnold steam sterilizer for ten minutes after 

the jet of steam appears at the opening of the steril- 

izer. ?his is not sufficient sterilization to kill 

spores but for the short incubation period (16 hours) 

this is unnecessary. 

The yeast suspension to be used for seeding is 

prepared by seeding a small volume of sterile medium 

with yeast, determining the concentration of the 

suspension by means of the galvanometer, and adding 

a sufficient volume of this rather heavy suspension 

to the total volume of medium to be used in seeding 

the test flasks to give 0.04 mg. of moist Zeast per 

culture (ter ial. of medium). By thus introducing 



the seeding into the total volume of medium to be used 

and then adding ten ml. of this dilute suspension to 

each flask, a very uniform seeding Is obtained through- 

out the test. After seeding the tests are incubated 

for 16 hours at 30 degrees C. 

At the end of the incubation period, the flasks 

are removed from the incubator, shaken on a mechanical 

shaker for five minutes to break up any clumps of 

yeast. The yeast is killed by the addition o± ten ml. 

of saturated chiorthymol solution to each flask, and 

the yeast suspensions read on the galvanometer. 

series of standards, that is flasks containing known 

amounts of iriositol, is included in each test. A 

curve is made by plotting the amount of inositol in 

these standard flasks against the galvanometer read- 

ing' s. 

As many as fifteen unknowns can be tested in a 

single test which requires a total working time of 

less than five hours. This allows three hours for 

preparing and inoculating the test solutions one 

afternoon and two hours for evaluating the samples 

following morning, after the 16 hour incubation 
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period. This time is a generous allowance for a test 

containing as many as 15 unknowns; the time decreases 

rjth a smaller number of samples to a minimum of about 

1.5 hours. 

The medium used in the tests for inositol is 

VJilliams' regular asparagine medium from which the 

inositol is omitted and to which sufficient pantothenic 

acid is added to give one mg. unit (about 0.08 Ö calcium 

pantothenate) per culture. The pantothenic acid is 

added to give rapidly growing yeast cultures which 

respond to the addition of small amounts of inositol. 

We chose Pleischmaim yeast cake as a standard 

"normal" yeast. 2leischmann yeast is grown on beet 

molasses, which undoubtedly contains inositol, as 

do most plant extracts. Several determinations gave 

results varying from 0.02 to 0.05 per cent inositol 

in Pleischmann yeast. A series of results is found 

in table VI. 

11 values for per cent of inositol in yeast 

are calculated on the basis of moist yeast. 
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TABLE VI. Pi'R CENT 0 INOSITOL IN PLEISCHIiIANN YEAST 

0.05 

0.05 

o 03 

0.02 

0.02 

0.02 

0.04 

0.04 

0.03 

average: 0.03 

These determinations were carried out over a 

period of several weeks, and represent many different 

samples of '-east. 

Table VII cives the amounts of inositol found in 

G-ebríker Mayer yeast which was grown in the laboratory 

on synthetic medium with and without inositol. 



25 

TABLE VII. PER CENT OP INOSITOL IN YEAST GROWN ON 

SYNTHETIC M1DIUM 

Viith inositol Without inositol 

0.04 0.03 

0.Ob 0.08 

0.06 0.07 

0.08 0.08 

0.09 0.08 

0.06 0.07 

0.05 0.03 

0.06 0.06 

0.12 0.16 

It will be seen ±'roin these results that there is 

certainly no striking difference in the amount of 

inositol in yeast grown on the synthetic medium with 

and without inositol as compared to that in Fleischmarm 

yeast. 

In all cases, the yeast was autolyzed before the 

determination. Autolysis seems to somewhat increase 

the amount of inositol extracted from yeast, which 

agrees with results reported for other types of 

tissue (18). However, this problem does not fall 



within the scope 0±' the present work, so has not been 

investigated further. 

In several determinations, definite small amounts 

of inositol were added to the yeast extract before the 

determination. We felt that if we could recover the 

added ouantity of inositol and obtain values for the 

per cent of inositol in the extract which checked with 

those obtained when no inositol was added, we would 

have added proof that inositol was the factor left in 

the extract after treatment and therefore, increased 

confidence in the reliability of the test. Table VIII 

gives the results of these deterrninationE, (page 7). 

The good agreement of the results obtained in 

testing the same extract with and without added inositol 

shows that inositol is the factor for which we are test- 

ing, since different nutrilites do not show such an 

additive effect. These results also show that we get 

good recovery of the inositol in the extract. 

Vie have still to consider a question which arises 

in all work dealing with the effect of small amounts of 

substances on yeast growth in synthetic meditun. That 

is : Can the substance under consideration be present 

as an impurity in any material used in the medium? 
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TABLE VIII. COIvTARISON OP PER CENT OP INOSITOL POIThID 

IN EXTRACTS WHEN TESTED WITH AND WITHOUT ADDED INOSITOL 

¡ng. yeast 
in sample 

1. 4.5 

5.0 

added 
inositol 

0.125 

inositol 
fo uii ô. 

0.88 

O. 7 

2. 1.25 0.5 2.0 

1.25 1.5 

3. 1.25 0..j 

1.25 2.0 

inositol per cent 
in yeast inositol 

0.755 0.02 

0.75 0.02 

1.5 0.12 

1.5 0.12 

2.1 0.16 

2.0 0.16 

In this table, values given under number 1 refer 

to Pleischmann cate, those numbered 2, for "G. LI." 

grown without inositol, and 3 or 'SG. LI." grown with 

inositol. 



In our case, the only possibility of introduction 

of inositol into the medium appeared to be as a contam- 

inant in the sugar. since inositol occurs so widely 

in the plant world, it is very probable that it is 

present in the plants from which sugar is obtained. 

As iriositol is rather closely related to sugar in 

solubilities, it is not untenable that small amounts 

would be present in the refined sugar. In 20 grams 

of sugar in a liter of medium we obtain about one gram 

of yeast which contains approximately one mg. of inos- 

itol. This is 0.005 per cent of the weight of sugar 

used. It seems not entirely improbable that this amount 

of inositol could be present in the sugar. 

3ubstitution of Baker's C. P. sucrose for ordinary 

sugar in the medium gave no difference in the amount of 

inositol in the yeast, though the total fold increase 

of the yeast was lessened. The presence of growth 

factors in sucrose has previously been reported. In 

1923, Funk and Freedman (6) discovered a yeast growth 

stimulant in sucrose which they removed by extraction 

with alcohol. Devloo (3) has recently isolated a 

sterol, (also by extraction with alcohol) from sucrose 

and identified it as ergosterol. In neither case can 

inositol be concerned since it is insoluble n alcohol. 
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The presence of such factors in the ordinary sucrose 

probably accounts or the decreased growth oÍ yeast 

obtained from Baker's C. P. sucrose. Table IX gives 

sorne average values for yeast growth and per cent of 

inositol in the yeast with C. P. sucrose and ordinary 

sucrose in the medium. 

TABLE IX. AVERAGE VALUES POR YEAST GROWTH AND PER CENT 

OP INOSITOL IN YEAST GROWN ON C. P. SUCROSE AND 

ORDINARY SUCROSE. 

PoLI increase 
Ordinary O. ?. sucrose 
sucrose 

90,000 1800 

Per cent of inositol 
Ordinary C. P. sucrose 
sucrose 

0.05 O. 08 

average of average of average of average of' 

9 values 4 values 3 values 4 values 

e tried further to eliminate the possibility of 

introducing inositol into the medium with the sugar 

by substitution o± synthetic glycerose, purified 

glycerine, and di-alanine for the sucrose, but none 

of these supported yeast growth sufficiently to 

enable us to obtain any usable quantity o± yeast. 
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PART V. SIJ2ARY AID CONCLUSIONS 

ll the results which we have obtained lead to 

the conclusion that yeast is able to synthesize inositol 

from other materials present in the medium. 

In poorly growing suspensions, the effect of 

added inositol is very small or totally undetected, 

whereas more rapidly growing yeast responds readily 

to small amounts of added inositol. It might well be 

that in the poorly growing suspensions where other 

deficiencies are the limiting factors for growth, the 

yeast is able to synthesize inositol at a rate sufficient 

for its needs, while in more rapidly growing cultures, 

the rate of inosltol-synthesis may become the limiting 

facto r. 

Since most substances which effect the rate of 

growth of yeast, also effect the rate o± fermentation, 

it is to be expected that if inositol is a growth 

stimulant, it should also increase the fermentation 

power of an inositol-deficient yeast. As adding 

inositol did not accelerate the fermentation of yeast 

which had been grown without inositol, it seems probable 

that the yeast has been able to supply itself with the 

needed inositol. 
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And finally, the fact that in actual inositol 

determinations, the yeast grown without inositol 

contained as much inositol as the yeast which was 

supplied with inositol, is convincing proof of the 

production of inositol by yeast. 

Though it will perhaps be impossible to prove 

beyond all question that yeast synthesizes inositol 

as long as natural sugar must be used in the mediun, 

we feel certain that the body of evidence we have 

presented is sufficient to justify the conclusion 

that yeast can and does synthesize inositol. 
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