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Brewers' Yeast in Human and Livestock Nutrition
A Review of Literature 

C. C. P routy 

INTRODUCT ION 

Yeast as a feed fo r li ves tock was first investigated durin g the 
closi ng years of th e past century. The studi es w ere continued with 
variou s types of li vestock and lat er were extend ed to include human 
nutriti on. At the present tim e, consid erable information has been ac
cumulated on the nutriti onal value of yeas t as a protein supplem ent 
a~d as a source of the B-compl ex group of vitamins. 

Many of th e earl y studi es of th e nutriti onal value of yeas t r esulted 
in contradi cto ry statements. This was clue in large pa rt to a lack of 
knowledge of the hi ghly specific fun cti ons of th e vari ous vitamins and 
certain of th e amin o acids in nutrition. It is apparent that yeast, on 
numerous occasions, was added to rati ons in wh ich the nutritive r e
quirements for th e t est animal s were being provided by oth er con 
stituents. With an in crease of knowl edge concerning the role of vita
min s and amino acids in nutriti on, better-controll ed expe rim ents were 
des igned and fewer conflicting statement s have appeared in r ecent 
years concernin g th e nutriti onal value of this product. 

History of Yeast in Nutrition 
Marcas (1900) reviewed th e m ethods of utilizin g yeast as a nutri 

tive material. In 1905 and 1907, Pure Prod1tcts, an English periodical, 
published articles on the preparation of yeast for li ves tock feed in g. 

Prior to the outbreak of the first W orld War (1914-18), a number 
of German worke1·s (Wu yts and Courtoy 1911 ; Meyer 1912; Honcamp 
1912) reported on th e nutritive value of yeast for general livestock 
feeding. During the war, in creased attention was g ive by th e wal'l'ing 
nations of Europe to th e study of th e nutritive properties of yeast. 
In Germany and in countri es allied with her, changes associated w ith 
a wartime economy and import res tricti ons imposed by th e Allied 
blockade created shortages in th e supply of hi gh protein lives tock 
feeds. P opp (19 15), in a di scuss ion of the industrial manufacture of 
war fee din g stuffs, includ ed the produ cti on of yeast. 

England was similarly affected but probably to a lesse r degree 
than were Germany and the oth er Central P owe r nati ons. Halnan 
(1915) discussed yeast as a new foodstuff of promise for use in Eng
land . 
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Before the first W orld War and th roughout its duration, th e ma
jor interest in yeast centered on its protei n con tent. This had been 
shown to be as high as 40 to 50 per cent and of a highly d igest ible 
nature. Shortly before the war, di scove ri es w ere made pointing to t he 
presence in yeast of growth -s timul at in g and di sease-preventive and 
curative sub stances, later to be des ig nated as accessory foo d sub
stances or vitamins. Likewi se, durin g thi s peri od, w orkers in th e iield 
of nutrition first observed the important ro le o f certain of the amino 
acids as esse ntial requirements for growth and well-being. 

With th e conclu sion of the war in 1918 and continuin g to the pres
ent time man y studi es were made of yeas t as a carri er of th e B-com
plex group of vitamins, particula rl y thiamin e, riboflav in, niacin, panto
th enic acid, and pyridoxine. Likewise, yeast has been studi ed as a 
protein food, rich in th e amin o acids essential to th e proper nutriti on 
of both man and animal. These studi es have es tabli shed yeast as a food 
material of considerab le potential importance. 

Frey (1930), in a review of th e hi story and development of th e 
yeast industry, pointed out th e uses to whi ch yeas t, as food materi al , 
could be put in th e event of an emergency. Accordin g to Frey, some 
yeast pl ants in operation at that tim e w ere capable of manufacturing 
300,000 pounds of yeast daily, the protein equivalent of 500 steers 
wei ghing 1,000 pounds each. Fink ( 1940) r eviewed th e development 
of the prod ucti on of feed yeast from various sources of raw material s 
with emphasis upon the commercial production of yeast from wood 
suga1·. 

With the outbreak of war in 1939, at tenti on throughout th e world 
was focused again on the food supply fo r human bein gs and lives toc k. 
Based on th e already establi shed fact that yeast constitut es a valu ab le 
source of protein and the B-compl ex group of vitamins, attention again 
was turned toward it . 

Dried Brewers' Yeast and its Preparation 

In keepin g with a program of conservation in the United States, 
fir st consideration was given to th e utili zati on of brewers' yeas t, nor
mally a waste product of the brewin g industry. Based on an annual 
beer producti on of 60 million barrels, th e brewing industry of th e 
United States can produce 30 milli on pounds of dri ed yeast each year. 

Brewers' yeast becom es available as the fermenters and storage 
tanks are empti ed of beer. By th e use of special equipment this yeast 
residu e can be dried and preserved in the dry form for an indefinite 
period of time. In its ori g inal state brew ers' yeast contai ns various 
foreign substances, particularly hop r esidues which impart a bitter 
flavor. When brew er's yeast is to be used fo r livestock feedin g, th e 
bitter flavor is not objectionable and the yeas t r esidue is dried without 
preliminary treatment. However, when brewers' yeast is to be used 
for human consumption, the foreign substances, particularly those as-

6 



sociated with the bitter flavor, must be removed. This is accomplished 
by washing with an alkaline solution to remove the hop resi dues 
carrying th e bitter sub stances. The yeas t r esidue is th en separated and 
rinsed in a sli ghtly acid solution to remove the alkaline substances re
maining from the first washing. Following separation from th e second 
wash, the yeast is subjected to the dryin g process. 

Special Food 'least 
As a second consideration, studies were undertaken with the ob· 

jective of developing methods of yeast production capable of pr0viding 
large amounts of yeast protein and vitamins at a cost comparable witl, 
the cost of other similar foodstuffs. 

Governmental Agencies Interested in the Nutritional Value of Yeast 

In the United States, several governmental agencies have been 
active in directing attention toward yeast as a source of food for human 
and livestock consumption. At the request of the Yeast Industry Ad
visory Board, War Food Administration, many breweries of th e nation 
have installed yeast processing and drying equipment and are con
verting this former waste material into a usable product. U nder the 
direction of the United States Department of Agriculture, studies have 
gone forward in methods of yeast production utilizing fermentable by
products from various sources (Nolte, von Loesecke, and Pulley, 1942; 
and Stubbs, Nolte, and Lewis, 1944) . Spokesmen for the Food and 
Nutrition Board of the National Research Coun cil (Gunderson and 
Gortner, 1944; Gertner and Gunderson, 1944; Wilder, Russell, and 
Keys, 1942) evaluate yeast as a valuable food stuff. 

Yeast Production in Other Countries 
In England studies with yeast were undertaken at the request of 

the Agricultural Research Council and the Scientific Committee on 
Food Policy (Thaysen, 1943). These have resulted in the development 
of a special yeast strain, together with production methods capable of 
yieldin g large amounts of yeast protein at relatively low costs (Thay
sen, 1945) . 

While information is not avai lable concerni ng the ways in which 
Germany met this problem, it appears likely that major consideration 
centered in the development and utilization of yeast products (Bickel, 
1941; Fink, 1941). 

Before the Japanese invasion of the Dutch East Indies, the pro
duction of food yeast was being studied in Java (Van Veen, 1942). 
Although not a nation engaged in the World War, Sweden found i , 
necessary to seek new sources of protein food (Rosenquist, 1944) . To 
meet this need, in part, methods were developed for the large-scalt 
production of yeast using sulfite waste liquor as the source of th e 
fermentable carbohydrate in growing the yeast. This product is co11-
sidered to be a satisfactory meat substitute. 
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During the last few years, numerous articles have appeared in 
which the merits of yeast as a vitamin and protein food are discussed. 
Some of these are from European sources and others from the United 
States. Some have appeared in trade journals, were written in popu lar 
style, and presented no original experimental data. Others consist ot 
reviews .with interpretations being made by the reviewer. These, in 
part, are Alter (1941) ; Brown (1941): Steuart (1942); Grew ( 1944); 
Siebel, Weber, and Singruen (1941, 1941a, 1942, 1942a, 1942b, 1942c, 
1942d); Siebel, Weber, and Fitzsimmons ( 1943); Coats ( 1941); Sarles 
( 1942); Durfee (1943); Burton (1943); L eavell ( 1943); Gray ( 1943); 
and Fischer ( 1944) . 

THE NUTRITIVE PROPERTIES OF BREWERS' YEAST 

The value of yeast in human and livestock nutrition has been 
investigated largely for its protein and vitamin contents. In addition, 
yeast contains carbohydrate, fat, and minerals. An average analysis ol 
dri ed brewers' yeast is as follows: protein 46 per cent, carbohydrate 36 
per cent, min eral 8.0 per cent, fat 1.0 per cent, fiber 1.0 per cent, and 
moisture 8.0 per cent. Yeast contains th e fo ll owin g amounts of th e B
complex group of vitamins: thiamine 125 to 150, riboflavin 40 to SO, niacin 
350 to 450, pantothenic acid 180 to 220, and pyridoxine 45 to 55 micrograms 
per gram. Yeast also contain s small amounts of choline, para-amino
benzoic acid, biotin, inositol, and certain, as yet, unidenti fied fact ors. 

Y east P rotein 

Voltz (191 5), usin g dogs in a study of th e util ization of yeast, 
found th e coefficient of di gest ibi lity to be 85, 34. 1, and 54.5 per cent 
r espectively for the protein, fat, and carboh¥drate. He conclud ed that 
the feeding of ar tificially cultivated and brewers' yeas t may be used 
occasionally to r eplace meat in the diet. 

Funk ( 1916) observed that small additions of yeas t added to tlfo 
diet of th e rat accelerat ed g rowth but th at yeast cann ot substitute for 
th e casein in the di et, probably because of its toxic properties. 

Crowther and W oodman (19 17), using sheep as th e t es t animal s, 
concluded that dri ed yeast ranks with th e most hi ghly digestible food ,, 
used on the farm. They found th e organi c matt er, crude protein, an u 
nitrogen-free extrac tives of yeast to have di ges tion coefficients of 81. 5. 
86.6, and 81.5 per cent respectively. Sch ill (191 8) found th e protein t , 
be w ell utilized in feeding experiments with dogs. 

O sborne and Mendel (1919), usin g rats, fed yeast as th e sole 
source of protein. It was utiliz ed to the extent of 74 to 83 per cent. 
Normal growth was obtained at th e 40 per cent level, whereas at the 
30 per cent level growth was som ewhat less . 

Voltz ( 1919), using dogs and sheep, found brewe rs' yeast t6 be 
· better t han yeast grown in a solution composed of inorganic salts and 
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sugar. He fo und tha t live yeast was no t well utilized and sta ted th at 
yeas t should not be fed in the livin g state. Hawk, Smith, and Holder 
( 1919), using human subjects, obtained favo rabl e results wi t h bakers' 
yeast. 

Meisenh eimer (1919) found yeast p rotein to contain the fo llowin g 
amin o acids: glycocoll , alanine, valine, leucine, proline, phenylalanin e, 
aspartic acid, g lutam ic ar:i d, tyrosin, t ryp tophane, and possibly serine 
and cys tin e. S hakhnovi ch-S mirn uv,i (1941) studi ed th e re lationship 
between th e gluta thi one conte nt and th e quality ri f yeast. H e concluded 
the gluta thi one content to be an index to yeast quality. Just (1941 ) 
compared the nutri t ive valu e of brewers' yeast, bakers ' yeas,t , a1, d 
edib le yeast on t he basis of protein cont ent. All three w ere consid ered 
of eq ual valu e fo r nu t riti onal purposes. H e found brew ers' yeas t to 
have t he greatest glutathione content . 

Melni ck (1943) stated tha t th e nutritive value of food is not only 
based on the essential amino acid composition of th e protein , but also 
on the availabili ty of these amino acid s fo r ti ssue pro tein ilnaboli sm. In 
addit ion, there is the third cri te ri on of the ~ctual amount of protein 
present as exp ressed in terms of to tal solid s. On the basis of th ese, 
:Melnick stated t hat yeas t powder compa res favo rably with meat, eggs, 
mil k, and defa tt ecl soybeans. · 

H ock and Fink (1943) foun d yeas t to be poorly balanced with 
respect to cei-tain ami no aci ds, and conclu ded that it m ust be suppl e
mented in order to prevent symptom s of defi ciency disease. R at s fe d 
on a d iet in w hich yeas t constitut ed th e protein content show ed poor 
g rowth, and autopsies revealed pathological live r lesions. Cystine 
served as a sati sfactory supplement to yeas t ·protei n and gave protec
tion against li ver in jury. 

R enshaw (1921), usin g w hit e m ice as experimental animals, fou nd 
that when growth was stabi li zed, 3.0 to 5.0 per cent amounts of yeast 
added to t he diet resul ted in appreciabl e gains in weight. Nelson, 
H ell er, and Fulmer ( 1923) feel rats on diets containin g 25 to SO per 
cent of dried brewers' yeast. A t the 45 per cent lev el of yeast, norm al 
growth and reprod uction of t he rats took place. A t th e SO per cent 
level, the growth rates flattened out afte r three m ont hs' t im e, and a t 
th e 25 per cen t level growth was sub-normal. 

Mitchell (1 924) foun d yeast protein a t th e 5.0 per cent lev el in th e 
di et to be ve ry completely u tili zed and to have a biological value of 
88.5. R osell (1942) compared t he biological valu es of yeas t, m eat, and 
plant protein to w hi ch he gave num eri cal valu es of 100, 80, and 40 to 
60, respectively. 

Plimmer, Rosendale, and R aymond (1 927) inves ti ga ted the effect 
of yeast as a carrier of B-vitami n in balan cin g th e protein, fat, and 
carb ohydrate in th e di et. Using chickens, pigeons, and rats as tes t 
animals, the d ried yeast-caloric ratio w as found to be I t o 40, 1 to 60, 
1 to 80, and 1 to 160, respectively. 
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Still and Koch ( 1928) used bakers' yeast to replace the casein in 
the di et of rats. They found that you ng rat s did not do so well as 
with casein in the diet, whereas older rats did equally well. Th is di et 
contained 38 per cent of bakers' yeast as the sole source of protein 
and had a di gestibility value of 72 per cent. 

Dukl er (1941) found that the addition of 10 per ce nt of brewers' 
yeast to a diet in which the protein was casein prevented th e loss of 
stores of bod·y fat in rats and mice. This addition also restored the 
body fat previously lo~t on th e casei n diet. 

W ebster (1942) fed rats a low protei n, hi gh fat di et and noted 
that they developed fatty degeneration, necrosis, and cirrhosis of th e 
liver. The kidn eys also became necrotic, hemorrhagic, and developed 
fibrosis. The ·additions of two g rams of brewers' yeast dail y prevented 
all lesions, while additi ons of thiamine and riboflavin w ere without 
effect. The preventive properties may have been due to the extra pro
tein and choline suppli ed by the yeast. 

Von Soden and Din; ( 1942) found the rate of di ges tion hi gher for 
yeast protein than for horse serum, milk, fish protein, soybean meal, 
and egg albumen . 

Hock (1942) studied the replacem ent of animal proteins by yeast 
protein, using rats as the experimental animals. The basal di et con
tained a protein content of 9.3 per cent of which 15.5 per cent was 
secured from wheat and rye with the balance made up of fish meal 
and yeast. When fish meal and yeast were equal, no defici ency ap
peared, but when yeast protein amounted to 77.5 per cent, a 15 to 23 
per cent reduction in growth appeared. 

Fink (1944) fed white rats on a diet in which 15 per cent of the 
protein consisted of those from wheat and rye with the remainin g 
protein content being variable. When the milk protein of this portion 
was completely substituted by yeast protein, the animals lost w eight 
and some of them di ed in less th an 180 clays from deteriorati on of th e 
liver. Inclusion of 2.0 per cent of cystine in the diet restored ·the growth 
curve to normal. 

Sure (1945), using rats, fed yeas t at the 30 to 40 per cent levels 
in the di et. Yeast at this level furni shed a protein con"tent of 14 to 18 
per cent. The rats made excellent growth and grew as well as they 
did on a ration containing 15 per cent casein. Sure added yeast in 1.0, 
3.0, and 5.0 per cent amounts to enriched flour with very defin ite in
creases in the biological value of the bread made from the fl our. 

The B-Complex Group of Vitamins 

Funk (1912), reporting on the etiology of the deficiency diseases, 
coined the term "vitamin" for a substance beli eved to be specific in 
preventing. and curi,ng beri-beri or polyneuritis. In the same year, Funk 
(1912b) reported the isolation of this substance from yeast. 
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Hopkins (1912 ) co ndu cted fee din g experiments with rats and 
showed the importance of accessory food factors in normal diets. H e 
likewi se demonstrated the presence of these accessory substances in 
yeast. 

O sborne and Mendel (1917) added dri ed yeas t to a diet containin g 
puri fied casei n, artificial protein-free mi lk, starch, lard, and butter fat. 
On a 1. 5 per cent dried yeast di et, the rat s g rew well and reproduction 
was normal. The benefits derived from th e yeast were thought to be 
due to vitamins. 

Mattill and Conklin (1920) , in a s tudy of th e nutritive properties of 
milk, found that both rep rod ucti on and rate of growth w ere benefited 
by additions of yeast to the milk di et. Normal growth and improved 
reproduction occurred when yeast was added at a 5.0 per cent level. 

Subsequent studi es have increased our knowled ge of the sources 
and th e sign ifi cant role of th ese accessory substances in nutriti on, 
particularl y as related to the B-complex group of vitamins. As a r esult, 
yeast is considered as one of th e bes t naturally-occurrin g sources of 
thi s group of vitamin s. 

Reports of th e amounts of the specific component s of this g roup 
vary rath er widely. Amon g th e facto rs responsibl e for the se variati ons 
are the strain of the yeast (Karr, 1920; Just, 1940); th e medium used 
for its growth (Pavcek, Peterson, and E lvehjem, 1938; Fink and Just, 
1942); and th e extent and nature of the processin g meth od (Voltz, 
1915). Walker and Nelson ( 1933) ; P arsons and Collard ( 1942, 1942a); 
Parsons, Coll a rd , Gradner, Strong, and P eterson (1942); and Parsons, 
William s, and J ohn so n (1945) have presented evid ence showin g that 
the vitamins df fresh yeas t, parti cularly thiamine and ribo flavin , a re 
poorly utili ze d and that boiling or dryi ng th e yeast in creases th e utili 
zation of these vitamin s. 

Brewers' yeas t, bakers' yeas t, and a special food yeast known as 
to rula yeast have been studied for th eir B-compl ex vitamin content. 
Numerous studi es in which these yeas ts w ere compared have show n 
brewers' yeast to contai n the g reatest amount of B-complex vitamins. 

Thiamine. The thiamine or B, content of dried brewers' yeast is 
reported as ran gin g from 24 to 490 microgram s per gram. Hennessey 
and Cerecedo ( 1939) used five different yeast sampl es and obtained 
values in th e above range. Schwarz, Laufer, and Brenn er (1942) r e
ported 215 micrograms for debitt ered brewers' yeast. Boohe r, Hartzler, 
and H ewston ( 1942), in a revi ew of th e values of thiamin e in dri ed de
bittered brew ers' yeast fr om vari ous sources in the Unit ed States, re
ported values of 150 to 200 microgram s with most of th e valu es between 
150 and 160 micrograms. Fink and Just ( 1941) reported thiamin e values 
of 180 to 240 ·micrograms; Laufer, Brenner, and Laufer (1940), 96 to 
183; Rothchild and Gray ( 1942) , 93 to 162 ; Williams (1942a) , 60 to 180; 
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and MacDonough and Haffenreffer (1944), 130 micrograms for plain 
debittered yeast. 

Just (1940); Plimmer, Raymond, and Lowndes (1931); Scheunert 
and Schieblich ( 1929) ; Q uinn, Whalen, and Hartley ( 1930) ; and others 
reported brewers' yeast to have a greater thiamine content than bakers' 
yeast. Fink and Just (1941) reported a hi gher thiamine content for 
brewers' yeast than for torul a yeast . Sure and Easterlin g (1944) studied 
the utilization of thiamine in brewers' yeast. Three brands of yeast 
with potencies of 440, 670, and 160 micrograms per gram of thiamin e, 
were administered to rats fed a standard diet. The results indicated 
excellent retention of thiamine ran ging from 93 to 100 per cent. Simi
lar results were obtai ned when pure thiamin e was substituted for the 
brewers' yeast. 

Riboflavin. The riboflavin content of brewers' yeast as reported 
by different workers varies from 30 to 80 microgram s per g ram. Boo
her, Hartzler, and Hewston ( 1942) reviewed the valu es reported in the 
United States as ran gin g from 30 to 40 micrograms. Swaminathan 
(1942 ) reported 55.6 microg1·ams for dried brewers' yeast and 27 mi cro
grams for disti ll ers' yeast. Arnold, L ipsin, and Green (1941) obtained 
a value of 45 micrograms. Culton and Bird ( 1941) reported ri boflavin 
values for b1·ewers' yeas t ran gin g from 37.7 to 42.3 microg rams. \Vil
liams ( 1942a) reported riboflavin values of 35 to 80 micrograms per 
gram. 

Lamb ( 1940) reported a riboflavin value of 60 to 70 micrograms 
per gram for dried yeas t from a molasses medi um source, whereas 
Thaysen (1943) reported a dried torula food yeas t to contain 80 to 8;'J 
micrograms. Schumacher and Heuser (1940a) r epo rt e,d a riboflavin 
content ranging from 34.2 to 78.2 micrograms. 

Niacin. The niacin content of dried brewers' yeast, as reviewed by 
Schwarz, Laufer, Laufer, and Brenner (1942), ranged from 300 to 930 
mic rograms per g ram. They obtain ed, in th ei r own assay, a niacin 
value of 633 micrograms. Arnold, Schreffler, and Lipsin (1940) founn 
brewers' yeast, with a niacin value of 410 micrograms, to be hi gher 
than bakers' yeast, wheat germ, rice bran, rice ge rm, and pean ut m eal. 
Durfee ( 1943) repor ted a value of 198 micrograms. Williams ( 1942a 
reported values ran gin g from 100 to 500 micrograms per gram. 

Thaysen (1943), using a special strai n o f Torulops-is ntilis, reported 
a niacin valu e of 400 to 450 micrograms per gram . Kodicek (1940) re
ported values of 240 to 510 micrograms for various samples of bakers' 
yeast. 

Other Members of the B-Complex Group. Less work has been 
reported on the amounts of pantothenic acid, pyridoxin e, choline, para
amino benzoic acid, inosito l, and biotin in yeast than on the better 
known m embers of the B-complex group. Jukes (1941) found dried 
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brewers' yeas t to be an excellent source of pantoth euic acid, having a 
value of 200 microgram s per g ram. Schwarz, Laufer, Laufer, anc! 
Brenner ( 1942) and Williams ( 1942) obtained pantoth enic acid values 
of 75, and 20 to 75, microgram s per g ram, respectively. Swaminathan 
(1940) report ed a pyridoxin e content of 54, and Wi lli am s (1942 ) re
ported values of 50 to 100. 

• Sure (1941) , usin g rat s as tes t anim als in a stud y of th e di eta ry 
\·equirements fo r lac ta ti on, found th at thi amin e, riboflavin, pyridoxin e, 
~ ~d p·antoth eni c acid di d not sa ti sfy th e requirem ents for lactation . 
Y east, as w ell as additi ons of pa ra-amin o benzoic acid and in os itol, was 
found to ' stimulate lactation. These res ults sug-ges t the para-amino 
benzoic acid and in ositol content s of yeast as bein g the required fact or 
fo r lactati on. 

Unknown Factors In Yeast. Th ere is evid ence th at yeast contain s 
ce rtain unid enti fied fa ctors of th e B-complex group that are necessary 
for growth and maintenan ce. Such obse rva ti ons were mad e by H ogan 
and Hamilton (1942); Fraenkel and Bl ewett (1942); Bri ggs, Lucky, 
E lvehj em, and Han ( 1943 ) ; Kui ken, Mc Coy, Schultze, and Kin g 
( 1944) ; and Smith (1 944) 

YEAST IN HUMAN NUTRITION 

In it s relati on to human nu triti on, yeas t has been investi gated for 
th e value of its protein and B-compl ex vitam in contents. 

Yeast P rotein in Human :t-futrition 
Studies ca rri ed out with experimental animal s have shown th e 

protein of yeas t t o be ,·ea cli ly digested and to possess a hi gh biological 
value wh en compa red w ith proteins from other sources. N um erous 
studi es have bee n m ade with yeast protein in whi ch human bein gs w ere 
used as tes t subjects. 

L oewy and vo n der Heide ( 191 5) , in an experim ent of seven cl ay s 
durat ion in wh ich me n were g iven 100 grams of yeast dai ly, found the 
di ges tibilit y of yeas t protein to be 81 to 85 per cent. Schotteliu s 
(1 915) car ri ed out an experiment with nin e men on a ration inclu din g 
yeas t. H e concluded that a small addition of yeast, 25 to 30 g ram s, is 
a desi rabl e means of increasing th e nutritive value of th e ordin ary 
mixed diet. 

Voltz (1 916) , in di gesti on experiment s with m en, found th e pro
tein, fa t, and nitrogen- free extrac t to be 86, 70, and 100 per cent diges
tib le, respecti vely. H e found th e en ergy to be 88 per cent availabl e. 

H ock (1941 ) investigated the poss ibil ity of sub stitutin g yeast pro
tein fo ,· animal protein in th e human di et. H e found th a t up to one
half of th e anim al protein could be r eplaced by yeast protein. 
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Bickel (1942) conducted experiments to determine th e nutritiona. 
value of yeast as a source of protein. A lthough nitrogen excretion in 
human beings kept on a standard diet to which equal amounts of 
yeast had been added did not parallel yeast intake, the absorption 01 

yeast nitrogen was good and nit roge n retention was in creased. 

Funk, Lyle, McCaskey, Caspe, and Poklop (1916) expressed th e 
opinion that yeast cannot be recommended as a sole protein sou rce 
since a large part of the yeast ni troge nous compou nds apparently had 
no food value, was not well digested, and tended to raise the uri c acid 
cont ent of the blood, due to the purine content of the yeast. 

On th e other hand, Osborne and Mendel (1919) reported no toxic 
factor to be fo und in yeast when it constituted as hi gh as 30 to 40 
per cent of the rat ion. Smith, Duel, Asham, an d Siebert (1922); Slovt
zov (1923); Still and Koch ( 1928) ; and Pierce (1932) found that yeast 
could be consumed in considerable amounts without sig nifi cantly in
creasing the uri c acid content of the blood. Klose and Fevold ( 1945 ), 
using rats and chicks as test subj ects, did not observe any toxic effects 
when yeast was feel at relatively high levels and over limited periods of 
time. 

Andersen (1938), however, r eported an increased uri c acid con
tent in human blood and urin e resulting from the use of yeast in the 
di et. In one case, 75 grams of dri ed yeas t per clay increased the uri c 
acid cont ent of th e blood in five days' time from 3.0 to 5.3 milligrams 
per 100 cubic centimeters. 

Dirr (1942) made the fo ll owin g statement in relation to th e eifect 
of yeast on the uri c acid content of th e blood: "In o rd er to make 
yeast available as a maj or food product, it should be fr eed, as far as 
possibl e, of its purine and largely of its phosphorus content." Dirr and 
Decker (1944) · analyze d seven samples of brewers' yeast and one 
sample of bakers' yeast. They found the average purine nitrogen to be 
0.75 per cent , w hich was equival en t to 8.7 per cent of the total ni trogen , 
compared to an average of 1.5 per cent of the total nitrogen in the 
case of most meats. 

According to R ot h and Zand er (1944), yeast contains all of the 
essential amino acids in amounts so constituted th at 100 g ram s of 
dri ed yeast will furni sh approximately one-half th e daily adult require
m ents of these amino acids. 

Klose and Fevold (1944, 1945) fo und yeast protein to be deficient 
in m eth ionin e. They conclud ed that this is one factor which must be 
considered in evaluating yeast protein as a r eplacement for animal pro
tein s. Nutritional R eviews (1944) editoriall y concluded that before yeas t 
can be used as a . major source of protein for any group of people, a 
cheap suppl y of sulfur containing amino acids must be found to supple
ment the yeast. It was further indicated that with proper supplementa-
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tion, yeast may take on a significant importance in th e food economy 
of the worl d. 

Carter and Phillips ( 1944), after a survey of the data on th e nu
tritional value of yeas t for man, reported that it is not possibl e to 
reach any broad conclu sions as to the potentia l importance of yeas t as 
a source of protein for the hu man di et. They interpreted th e data as 
indicating yeast to be somewhat inferi or to animal protein in human 
nutrition and concluded that a thorough study of the effects of long
con tinuing yeas t in ges tion on blood constituents is an essential pre
requis ite fo r any recommendati on concern in g th e inclusion of large 
amounts of yeast in hum an dietari es. 

Value of the B-Complex Vitamins of Yeast in Nutrition 
Nutritionists, in numerous in stances, have reported th e average Am

eri can di et to be defi cient in one or m ore of th e vitamin s of th e B
complex group and conseq uently in need of supplem entary food sub
stances to meet this deficiency. Promin ent among th ese nutritioni sts 
are Elvehj em (1 940); Spies, Grant, and Grant (1941); Lan e, J ohnson, 
and Willi ams (1942); and Hell er, McCay, and Lyon (1943) . Accord
in g to Spies, Grant, and Grant, approximately 50 per cent of the 
Amt ri can people fai l to enj oy maximum health and vigor because of 
a low in stake of th e B-complex group of vitami ns. 

The thernpeutic value of yeas t in human nut1·iti on was inves ti ga ted 
first in relati on to th e prevention and cure of berib eri o r polyneuri t is. 

Later it was shown that pellagra, another nutriti onal defici ency 
disease, r espond ed favo rably to th e additi ons of yeast in the <li et. 
More r ecently, yeast has been reported to possess therapeutic proper
ti es in th e con trol of a miscellan eous group of di sorders. 

Beriberi or Polyneuritis. This is a d isease characterized by loss of 
appet ite, unu sual susceptibi li ty to fatigue combined with lower ph y:; ical 
endurance, gast ro-intes tinal disturbances, muscular w eaknes s, pains and 
paraesth esia in a rms and legs, edema in ankles and face, and a decrease 
of the blood pressure. 

Edie, Evans, Moore, Simpson, and W ebster (1912) r eported on 
the isolation of an antineuritic substance from yeast havin g both 
marked preventive and curative properties fo r beriberi. Cooper (1912) 
found yeast to be more effective than oth er foods in preventin g thi s 
disease. 

In a search for the antin euriti c facto r of yeas t, Funk (1913a) sep
arated the vitamin fraction into two substances: nicotinic acid or nia
cin, and a second substance indi cated by the fo rmula C,.H,.O.N,. H ow
ever, Funk fa il ed to recognize th e vitamin character of the nicotinic 
acid. Subsequent work has not identified any vitamin of the B-com
plex group as havin g the formula indicated by Funk. Funk (1913b) 
obtained th e best results in treatin g beriberi when the whole vitamin 
fracti on was administered. 
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Emmett and McKim (1917) observed two vitamin fractions in 
yeast: one a polyneuritic curative, the other a growth-promotin g frac
tion. Sugira (1918) prepared a colorless crystalline substance from 
yeast which was capable of curing polyneuritis in pigeons in 20 days' 
time. 

Hawk, Fishback, and Bergeim (1919) were able to effect imme
di ate cures of polyne_uritis and increases in the body wei ght by the 
addition of compressed yeast to a diet lacking the water-solubl e vita
mins. Drummond (1917) attempted to isolate the water-solubl e, growth
promoting substances in yeast, but was not successful. 

Karr (1920) found that brewers' yeast provided the ·water-soluble 
vitamins to a greater extent than did bakers' yeast. He noted that the 
use of yeast increased the appetite of a dog subsisting on a defici ent 
diet. Within a few hours after in gestion of brewers' yeast, the symp
toms of polyneuritis in the dog were alleviated. 

Simonnet (1920), using pigeons as test animals, found that 0.5 
gram of dri ed yeast daily would prevent polyneuritis and maintain th e 
pigeons in excellent health for long periods of time while they w ere on 
synthetic ration s. Emmett and Stockholm (1920) considered th e anti
neuritic and the growth-promotin g substance of yeast to be identical. 
Daniels (1922) advised again st the use of fre sh yeast as th e source 
of the anti-neuritic vitamin for infants under one year of age. 

P ellagra. P ellagra is a dis ease in man characterized by a derma
tosis involving those parts of the body which are exposed to sunli gh t 
or fricti on. The typical pellagrin shows characteristic lesions of the 
mucous membranes of the mouth, an d of the skin over the nose, fore
head,. back, hands, wrists, elbows, kn ees, and feet. Disturban ces of the 
gastro-intest in al tract are observed in man y cases. In later stages oi 
the disease, mental disorders and lesions of the central nervous system 
occur. 

While niacin is very important, in the treatment and control oi 
pellagra, typical pellagra, according to Rosenberg ( 1942) , is not a 
disease caused solely by a niacin deficiency. P ellagra, usually, is the 
result of a multiple vitamin deficiency, and treatment requires the use 
of several or all of the compon ents of the B-complex group of vitamins. 

Goldberger and Tanner (1925) found that one gram of dri ed yeast 
per kilogram of body wei ght would prevent pellagra. Goldberger, 
Wheeler, Lille, and Rogers (1928) found th at autoclaved yeas t as well 
as unheated yeast, but not charred yeast, would prevent black tongue 
in dogs fed on a defici ent basal ration . 

Walker and Wheeler (1931) cured experimental pellagra with a 
daily dose of 30 grams of dried brewers' yeast with the pati ent still 
on the deficient diet. Wheeler (1933) found yeast to be an excellent 
source of the antipellagra factor; it also retained its potency after being· 
heated in the autoclave for seven and one-half hours at 121 °C. Spies, 
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Chinn, and McLester (1937) used doses of yeast as large as 1.0 oz. 
three or more times daily, and sometimes 2.0 to 3.0 oz. three times 
daily, in the treatment of endemic pellagra without deleteri ous eff ects 
from the large doses of yeast. Trowell (1941) treated chronic infantile 
pellagra with niacin without results, wh ereas th e admini strati on of 
yeast extract was more effective. H e considered th e clini cal picture to 
be the result of the whole B-complex deficiency rather than just one 
factor. Spies, Grant, and Grant (1941) reported on the use of a yeast, 
peanut butter, and peanut oil mixture as a preventive and cure of 
pellagra and beriberi, usin g 23 patients sufferin g with a mild defici ency 
di sease. 

Remin gton (1944), in a review of pellagra in th e United States, 
was hi gh in his praise of the part played by brew ers' yeas t in the 
treatment and control of pellagra. As early as 1929, certain of the 
south ern states in which pell agra was hi ghly prevalent adopted state
wide programs of yeast di st ribution as a public health m easure. 

Interrelated Action of B-Complex Vitamins. Evidence is avai lable 
showing that defici enci es of the B-complex vitamins seld om appear 
singly, but rath er in combinations involving several of the group. 
Ad ditional evidence is avai lable pointing to an interrelated, rather than 
to an independ ent, functi on amon g th e components of th e B-complex 
group of vitamins. Schaefe r, McKibben, and Elvehjem (1941) and 
Trowell (1941) found that dri ed yeast additions to mixed synth etic 
vitamin therapy resulted in a m ore rap id improvement in general 
health than did th e use of mixed vitamins alone. 

Miscellaneous Yeast Therapy. Walzow and Sacharow (1909) noted 
that the use of beer yeast rai sed th e opsonic index. They found th e 
use of yeast to confer a g reater resistance against infection by pus
producing organisms. 

Murlin and Mantill (1923) noted that yeast had some laxative 
action and, th erefore, was of value in th e treatm ent of constipation. 
Brown, Campbell, Stoner, and Macy (1934) treated 351 women and 
children with yeast over a twelve-month period. Of 113 patients with 
constipation, 83 per cent reported im proved intestinal functi ons within 
two w eeks after the initial us e of yeast. 

Wintrobe ( 1938a) successfully treated pernicious anaemia by 
administering dried yeas t at th e rate of 1 gram per kilogram of body 
weight. Wint robe (1939), in a study of th e anti-anaemic effect of 
yeast in pernicious anaemia, found dried brewers' yeast, given orally, 
to be as effective as liver in inducin g hematopoiesi s (bl ood form in g). 
Bakers' yeast and yeast extract s w ere not effective. 

Litchfield, Lichterman, Knoll, and Kurland (1939), in a stud y of 
the effect of yeast on the growth and development of premature in-
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fants, observed gains wi th in fa nts receivin g yeas t ext ract mu ch sooner 
and at a more rapid rate th an with those not on a yeas t di et. 

V on Glah n and F linn (1939) added dri ed brewers' yeas t to th e 
di et of experimental rabbits bein g g iven small doses of lead arsenate. 
Th ey fo un d yeast r ed uced th e incid ence of hepati c cirrhosis in duced 
by lead a rse nate. Comparab le results w ere obta in ed by N akahara, 
F uj iwara, an d Mori (1 939 ) in th e incid ence of experim entally- inclucecl 
cirrh os is and carcin oma by the use of m eth ylamin o-azo benzol. 

Patek and P os t ( 1941 ) admini stered yeas t to 54 pat ie nts w ith 
cirrhos is of the li ve r. Su rvival stati sti cs of th ese pa ti ents, com pared 
with those not give n yeas t, showed great improv em ent. 

Burgess ( 1941) fo und tha t lichenplanu s (skin di sease) di d not re
spond to inj ecti ons of vitamin B, bu t it did r espond to oral admini s
t rat ion of brewe rs' yeas t and liver extract. H e concluded th at w hile 
vitamin B-complex is not considered therap euticall y specific, it is a 
useful ad junct to oth er treatm ents. 

Burket and Hi ckman (1942) found oral herpes to be r eli eved by 
th e use of vitamin B-compl ex t he1·apy. They recommended th e use of 
yeast as a prop hylacti c m easure. 

Bean and Spies (1940) stated that it is theoreti call y sound to 
treat chroni c di ar rh ea, a sym ptom of vitamin defici ency, with iiver 
extract and brewers' yeas t. 

Abels, R ekers, Martin , and Rhoads ( 1942) admini st ered large closes 
of brew ers' yeast to per sons sufferin g from papillary atroph y of th e 
tongue and oral leucoplakia. Occasiona ll y, thi s r esult ed in compl ete or 
partial r emi ssion of the lesions and in o ral symptoms. 

Butt, H oyn e, and Wilder ( 1943) stated th at some investi gators 
have noted that cheilosis in some cases heal s only wh en th e entire 
vitamin B-compl ex in th e fo rm of li ve r extract o r brew ers' yeas t is 
supplied. L anczos (1941) r eport ed tha t th e long, continued use of la rge 
doses of vitamin B-complex mi x tures in t he fo rm of commercia l yeast 
concentrates over a two-year period halted th e grayin g of hair. Frost 
and Dann (1944), using pups fed on purifi ed di ets suppl em ented by the 
vari ous synth etic vitamins of th e B-compl ex group, found th e animals 
to develop achromotri chia and dec reased hair growth in two to eleven 
months. They found th at th e in clusion of either liver extract or wh ole 
dri ed brewers' yeast brought about compl ete cures in the pups. 

Egana, J ohnson, Bloomfi eld, Brouha, Meiklej ohn, Whittenberger, 
D arlin g, Heath, Graybi el, and Consolazio (1942), in a study of the 
effect of di ets defici ent in th e vitamin B-compl ex group in sedentary 
men , found that th e addition of brewers' yeast to the di et r esulted in a 
decrease in the state of fati gue, an increase in ambition, and a g reater 
efficiency in daily work and activities. 

Calder (1942) , in a study of th e vitamin B-compl ex group in rela-
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tion to blood pressure, concluded that a deficiency in the vitamins of 
this g roup is one of the fact ors causing hi gh blood pressure. D eK leine 
(1944), in the t reatment of albuminura and hypertension, gave th e 
pati ent dri ed brewers' yeast at the rate of one to two teaspoonful s 
dai ly. In addition, a good balanced ration was prescribed. Beneficial 
results as indicated by a lowerin g of the blood pressure were observed 
in many of the patients. D eKleine urged furth er investigation of thi s 
type of therapy in hypertension. 

The Use of Yeast in the Daily Diet 
E lvehj em (1940) expressed th e opinion that natural foods as a 

source of th e B-complex group of vitamins are superior to synthetic 
vitamins. Among the natural substances, yeast is one of the richest 
in the B-complex vitamin content. 

Brewers' yeas t, as it is separated from beer, possesses a hi ghly 
unpalatable, bitter flavor due to its absorption of hop residues. A 
w ashing procedure has been developed which will effectively remove 
this bittern ess, and all brewers' yeast processed for human consump
ti on und ergoes thi s t1·eatment. F ew persons, however, find debittered_ 
brewers' yeast o r special food yeas t particularly palatabl e. 

I sker (1943), in a paper dealing with the possibi lities of dried 
yeast in a1·my feeding, placed considerable emphasis upon th e impor
tance of palatability. H e stated that in order to use yeast as a foo d it is 
necessary either to induce people to acquire a taste fo r it or to m odify 
it to g ive it an acceptable flavor. To overcome the un palatable charac
t eri st ics of dried yeas t, th e m ost sati sfactory manner is t o incorporate 
it into som e oth er food in such a way as to mask its flavor. · · 

Yeast may be mixed with g round m eats, in sert ed in baked loaves 
and patti es, in cor porated into stuffi ngs, g ravies, casserole di shes, bl end
ed w ith peanut butter, syrups, and other spreads, and add ed to most 
baked products. 

Hawk, Smith, and Bergeim (1921) stud ied th e nutritive value of. 
5.0 per cent yeas t-enri ched bread . Similar studies were mad e by Scheun
ert and Schi eblich (1929) with particular reference to the antinemitic 
fraction of th e B-complex group of vi tamins. Martin (1941) fo und th e 
thiamine content of white bread made with the addition of dri ed yeast 
to compa re favorably with that of whole wheat bread. Schwarz, L aufe r, 
Laufer, and Brenner (1942) enriched white bread with additi ons of 
2.5 per cent of debittered brewers' yeast. In flavor and oth er character
istics, this bread was the equal of, and could not be di stin gui shed from, 
th e control bread. 

Within th e past few years several lists of simple and tested r ecipes 
have been compiled for the use of yeast in fami ly servings. Two i1ave 
been di stributed from Corn ell University, one prepared by N eidert 
( 1943), and th e other prepared by th e School of N utrition (Anonymous, 
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1943.) Another li st of recipes fo r home use was prepared by Ca rr (1943) 
and di sfributed by the A gricultu ral Experi ment Station , M ichigan 
State Coll ege. Accord in g to Carr, th e use of dry yeast in baked prod
ucts presents problems in volvin g th e t exture and fl avor of the prod
uct. The texture of th e baked prod uct is chan ged unl ess th e ba tt ers 
and doughs a re baked imm edi ately aft er th e addition of the yeas t. 
The flavor of dry yeast in baked products may be masked sati sfac-
tori ly in recipes by t he use of molasses, honey, and spices. T he nature 
of the product and oth er in g redi ents presen t dete rmi nes largely the 
amount of yeas t th a t can be added successfull y. For thi s reason it is 
diffi cult to es tabli sh basic rul es £0 1· substituti ons in all recipes. 

Durfee ( 1943) recommended th e in co rporati on of yeast into rec i
pes and reported that th e in clusion of two tablespoo nful s of dri ed yeas t 
into th e dail y d iet would provide 100, 25, and 45 per cent , respectively, 
of th e dai ly di et adult needs of thiam ine, ribofl avin, and niaci n. 

Neidert (1943a) prepared a li st of quantity r eci pes usin g brewers ' 
yeast. Heller, McCay, and L yo n (1943) carri ed on a study in which 
yeast was extensively used in qua ntity recipes. T hese invest igato rs 
found th e noon m eal served by a large cafeteria in the B rookly n Navy 
Yard to furni sh, at most, one- fourth o f th e clay 's requirement o f th e 
B-complex group of vitamins. Dri ed brewers' yeas t, in corporated into 
the meat di shes at conservative levels so tha t th e tas te was not ,]e
t ected, provided a satisfactory suppl em enta ry source of these vitamins. 

Mitchell ( 1943) reported th e manufacture of a dehyd ra ted soup 
powd er containin g peas, soybeans, dry skim milk, brewers' yeas t, and 
seasonin g. The product was developed to be used la rgely in cont rol-
feedi ng opera tion s fo r foreign re lief. 

McCay (1944), in a stud y of th e eatin g hab its o f men in the armed 
forc es, found that foods consi stin g largely of protein are left un eaten 
on th e plates, but between-m eals ca ndi es and oth er hi gh carbohyd rate 
foods are consum ed in consid erabl e amounts. Thi s habit di stmbs th e 
balance of food intake in res pect to protein s, fa t s, and carbohydrates. 
To overcome thi s conditi on, he recommended that th e confection s sold 
at P ost Exchanges carry a g reat er proporti on of pro tei n substances, 
such as mi lk soli ds and yeas ts, and a lesser cont ent of carbohydrates. 

The Army Q uart ermaster Corps Subsistence Research and D evel
opment L aborato1·y by C.Q.D. Specifi cati ons N o. 176B modifi ed pre
vious regul a ti ons to permit th e use of dri ed brewers' yeast in th e bi s
cuits and crackers that make up th e bread component of th e combat 
C and K rati ons (Anonymous, 1944) . R egulations specify that suff icient 
quantities of fortifyin g agents shall be ad ded to th e yeas t pri or to 
dryin g to yield a fini shed product havin g a vitami n potency of no t 
less than 600 micrograms of niacin per g ram. Dried yeas t is used at 
the rate of one to one and one-half pounds per one hundred pounds of 
flour. Accordi ng to D unlap (194.5) , dri ed yeast furni shes over one-half 

20 



of th e tota l th iamine w hen in corporated in biscuits and crackers in th e 
th ree types of a rmy rati ons. Y east was chosen in preference to syn
t heti c v itamins because of g reater acceptability and as a source of the 
lesser know n m embers of th e B-com plex group. 

Rot h and Zander (1944) suggested that more than 10 per cent of 
the dail y protein intake could convenien tl y be m et by incorporat ing 
two tablespoonfuls of yeast powd er into foo ds such as groun d m eats, 
soups, peanut but ter, g ravy, chocolate milk, and others. In add iti on, 
yeast w oul d s~rve to correct t he deficiency of v itamin B-compl ex oft en 
associated w ith the m odern di et. 

Spin ell a (1945 ) r eported on t he successful utiliza tion of brewers ' 
yeast in the fo rm of a sweetm eat. This product utili zes, in addi tion to 
dri ed brewers' yeas t, butt er, cheddar cheese, dry w hole milk, peanut 
butter, an d various fl avoring sub stances. It was developed especia ll y fo r 
hospital patients requirin g a hi gh vitamin, high calori c d iet. 

Because of the hi gh biological value of yeast protei n and its hi gh 
B-com plex vitamin content, Sure (1945 ) expressed th e opinion t ha t 
th e nutr iti onal status of countl ess people throu ghout th e world could 
be readil y improved by yeast supplement of t he dail y di et. 

YEAST IN SWINE NUTRITION 

Man y of th e early studi es of th e nutritional valu e of yeas t were 
ca rried out w ith swine. 

E arly studi es made by P ott (1908) , D elbruck ( 1910) , and Voltz 
( 1910) r eported on beer yeast as a fe edstuff fo r swin e. K ellner ( 1910) 
concluded that d ri ed yeas t was a valuable and hi ghly di ges tibl e fe ed 
fo r swin e and sheep, largely clue to its hi gh protein cont ent. Czadek 
( 1911 ) reported that yeast was read ily eaten by pi gs and that fa ster 
gains w ere m ade w hen yeast was added to potato and bran rations. 
V oltz (1 912) and Richardsen ( 1912) foun d that sati sfactory gains w ere 
made wh en yeast was used to repl ace m eat pro tein in the ra ti on and 
that th e cost per unit of w eight was only sli ghtl y hi gher. In di scussin g 
yeast as a new feed, H oncam p ( 1912) r ecommended it as a valuable 
suppl em entary fattening feed fo r hogs. 

Windi sch (1 915) expressed th e opin ion that dri ed yeas t stimul ated 
the appetit e, helped in th e assimil at ion of oth er fee dstuffs, and dis
played a pronoun ced curative effect fo r certain di seases. On the oth er 
hand, Crowth er (1915) consi dered yeast to be a good pig feed, but 
he did not beli eve it to possess any special virtu es not possessed by 
any other highl y d iges tibl e foo d rich in th e albumin s. Crowth er ( 1917) 
showed that sati sfactory r esults w ith pi gs were obtain ed when dri ed 
yeast constitut ed 20 per cent of the total feed consumed. 

F ew studi es were reported during W orld War I. F ollowing the 
war, H on camp ( 1920) r eported th e r esults of comprehensive studi es 
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made durin g the previous few years. In ration s, yeast compared with 
fis h m eal as a suppl ement to barley and skim milk and was cons idered 
to be particul arly valuabl e for swin e because of its freedom from crude 
fiber. 

Beginn ing in 1923 and conti nuin g over a decade, a number of r e
ports w ere publi shed which appeared to contradict some of the earlier 
findings in regard to th e nutritional value of yeast. Apparently, in many 
of these experiments, un cont roll ed factors entered into the resul ts. It 
appears likely that yeas t was used to suppl ement apparently satisfac
tory swin e rations with the result that the yeas t additions to the diet ( 
did not show to advantage. 

Experim ents condu cted at the Oklahoma Experim ent Station and 
reported by D owell (1924) showed no advantage in adding yeast to a 
ration containing kafir. Brown and Edwards (1924) found yeast to be 
of no value when added in amounts of 0.25 to 0.5 per cent to a basal 
rati on of 100 parts corn and 12 parts of tankage. Smith (1924) report ed 
similar results when yeast was used to supplement a ration of 100 
parts corn , 25 parts mi llrun, an d 10 parts tankage. Weaver ( 1925) 
studi ed th e effect of yeas t on feeds and their ut ilization by fatt ening 
swin e. He found no advantages in usin g yeast. Morrison, Fargo, and 
Thomas (1926) fo und that yeas t, as a pa1·t of the ration, fa il ed to show 
any beneficial effects, and in several cases pigs without yeast mad e 
bett er gain s. Shrewsbury, Vestal, and Hague (1932) r eported that the 
addition of 3.0 per cent yeas t to a ration contain in g soybean resulted 
in but a sli ght increase of growth. Cul bertson ( 1932) and Culbertson 
and Thomas (1933) concluded th at yeast was of no valu e as a supple
ment to corn and th e Big 10 supplem ental mi xture for fatte ni ng pigs 
on rape. 

Yeast as a Protein Feed.stuff 
During the past decade, th e nutrit ional studies of yeas t as related 

to swine feed ing have centered largely in having yeast replace some 
protein constitu ent of th e ration rath er than on th e supplem enta ry 
effect of yeast to a ration containing a n ample supply of vari ous in
gredi ents. 

Hofmann ( 1932) found dried yeast to be about 10 per cen t lower 
in food valu e than animal protein. Schmidt, Freu n, Schl eini tz, ;ind 
Lagneau ( 1934) foun d dried yeast to be superior to soybean in respect f 
to th e storage of nit rogen in the body. Fingerlin g and H on camp (1934) 
reported dried brewers' yeast and dried wood-sugar yeas t to compare 
favorabl y with soybean oil-meal as a protein supplement. 

Richter and Bruggemann (1936, 1936a) fou nd yeast t o be a satis
factory protein feed for pigs and to possess a hi gh biological valu e. 
These investigators also report ed that all of th e protein in th e ration 
may be given in the fo rm of yeast. Bunger, Schultz, and Augustin 
( 1935) and Bunger, Ri chter, Bruggemann , Schultz, and Au gusti n ( 1936) 
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repor ted that one-half, but not all, of th e usual animal protein supple
ment of a potato swin e-fattenin g rati on could be replaced by yeast. 
According to Axel son (1941), 50 per cent of the protein of the swine 
rat ion can be g iven in the form of dri ed yeast. 

Steinbach (1937) reported th e satisfactory use of dried yeast as a 
protein supplem ent in combinati on w it h animal protein. He recom
mended the use of dri ed yeas t, provi ded some animal protei n also was 
included. Crassmann and Tschern iak ( 1939) found that a mixtur e ot 
yeas t and fi sh m eal in th e rati o of I .4 to 1.0 had sub stantiall y th e same 
efficiency wh en used as a protein supplement as did the equival ent 
amount of fi sh meal al one. H ow eve r, th e yeas t u sed alone in equival ent 
proporti ons was mu ch less eff ective. 

Braud e and F oot (1940) found yeas t to be an excell ent protein 
suppl ement for fattenin g pi gs wh en feel in conjunction with bulky 
fe edin g stuffs, and superi o r to oth er feecls hi gh in protein. Th ey recom
mend ed that 3.0 to 5.0 per cent of yeas t be used in makin g up the 
protein con tent of th e basal rat ion. 

Neh 1·i ng and Schramm (1939), usin g swine, compared the feeding 
valu e of yeast in the fre sh, cooked, and dri ed fonn s. The di ges tibility 
of the total nutri ent s was somewhat less for th e cooked yeast than 
fo r the live or dri ed for ms, but th e digesti bility of th e protein was not 
aff ected by either cooki ng o r clryin f\. 

Usi ng pi gs as the tes t an imals, Ne hrin g and Schramm (1941) 
obta ined a protein biological val ue of 85 per cent and a crud e protein 
di ges tibility value of 84 per ce nt for dried yeast. Braud e and F oot 
(1942) , in a stud y of wartime rati ons fo 

0 

r pigs, found fodde r yeas t suit
able as a good source of protein. They recogni zed that some of its 
value may be associated with it s vitami n content. 

Man gold , Columbus, and P eham (1941) report ed the di ges tibilit y 
of beer yeast fo r swine to be 98 per cent. McCrae, El Sadr, and Sell ers 
(1943) compared th e suppl em enta ry valu e of yeast protein and casein 
for ce real protein in th e nutriti on of the pig. Their preparation of d ri ed 
yeast, prepared from Toriilopsis Htilis, proved hi ghl y satisfactory, wh ere
as th e dri ed brewers' yeast t es ted was not very satisfactory. 

W orden (1943) noted that, in the presence of adequate vitamin 
D and a Ca/ P rat ion of 1 = 1, pi gs we1·e successfull y fatten ed on a d iet 
containin g 20 per cent of dri ed brewers' yeas t. Braucle, K on, and 
\,Vhite (1943, 1944) made similar observations. Th ey found that dried 
yeas t can supply all of the protein required in th e diet of fattenin g pigs. 
Th ey obse rved no difference in th e nutri.t ive value of ordinary b1·ewe rs' 
yeast, cl ebitt ered brew ers' yeast, and fodder yeas t (Torulopsis 1,tt·ilis). 
They noted, however, that yeast in th e di et in excess of 8.0 per cent 
may lead to th e appearance of rickets suffici entl y severe as to int erfere 
with fatteni ng of the pigs unl ess additi onal calcium or vitamin D is ad d
ed to the di et. They concluded from their studies that th ere is every 
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r eason to believe that pigs can be given any practical amount of dri ed 
yeast provid ed th ey are given access to sunlight as they usuall y are in 
norm al farm practice. They furth er pointed out that, for practi cal pur
poses, a diet containin g more than 20 per cent of yeas t would not be 
cont emplated in th e usual feed ing procedures . 

R ockwell (1944) found dri ed brew ers' yeast, supplemented witli 
a steamed bone m eal and limestone or a good commercial hog min eral, 
to be a good sub stitute for animal tankage in swine rat ions. The cos t 
per 100 pound s of pork produced (live wei ght) was $10.23 fo r th e ra
ti on conta inin g yeast as compared to $9.92 for the check rat ion con
tai nin g tankage. Whi le th e cost of production was somewhat hi gher 
with the use of yeas t, th is investi gator is of th e opinion that und er 
certain cond iti ons clu e to shortages of animal protein substances th e use 
of yeast m ay be justified. Others r eporti ng benefic ial r esult s from th e 
additi on of yeast to swine ra ti ons w ere Levitsky (1936) ; Gartner 
(1937); and Loeffe l (1937). 

Braud e (1942), fo ll owing a review of dri ed yeas t as a feed fo r 
livest'ock, stated: " It is evident that dri ed yeas t is a very valuable 
feedstuff, and it is th erefore not surpri sin g that th e great authoriti es 
on feed ing recommend it for all classes of domesti c animals provided 
its value is und erstood and properl y mad e use of." 

Yeast as a Carrier of the B-Complex Vitamins 
A numb er of experiments have been r eported havin g a J ei inite 

bearin g upon the vitamin content of yeast in rela ti on to swin e nutriti on. 
Beissett and Goldin g (193 1) found a diet of white bread fl our and fish 
m eal to be inadequate fo r prolonged growth of pigs. Additi ons of 
yeast to th e di et corrected thi s defici ency. Birch, Chick, and Martin 
(1937), experim entin g with pigs on a pell agra-producin g di et, cured 
thi s disease by supplementing th e ration with 4.0 per cent of yeast. 
They found th e cure to be surpri sin gly rapid. Wintrobe (1938a) re
port ed that yeast provided th e necessary g rowth factors fo r youn g 
pi gs, and these seemed to be more readi ly available in yeast than in 
li ve ,· extract. 

Chick, Macrae, Martin, and Martin (1938a), usin g a synthet ic di et 
of purifi ed starch, cotton seed oi l, cod liver oil, and a suitable salt 
mix ture supplemented with 4.0 per cent of dried yeast , found it to 
prove sati sfact ory for the growth of pigs . Chick, Macrae, Martin , and 
Martin (1938) found that an eluate of autoclaved yeast rend ered 
wholesome a pell agra-producin g di et consistin g largely of corn. Syn
thetic niacin added to t he rati on accompli shed simi la r result s. Madi
son, Miller, and K eith (1939) observed a herd of swine uncl er farm 
conditions in which many of th e animals went off feed and show ed 
other indications of illness. These animals were res tored to normal by 
th e inclusion of niacin alone in the di et. 
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Davis and Freeman ( 1940) and Davis, Freeman, and Madsen 
(1940) fed 50 to 100 grams of dried yeas t dai ly to pigs with remark
able result s in preventin g and curin g necrotic enteritis in swin e, w ith 
which lack of niacin is th ought to be conce rn ed. 

Smith, R eiser, and H a rrell ( 1941) r eported that yeast a t a 10 
pe1· cent level in a synthetic ration prevented anemia in sw in e. Yeast 
proved inadequate at a 4.0 per cen t level in the same synth eti c ration. 
H ogan and J ohnson (1940, 1941) noted th at certain definite evidences 
of malnutriti on occurred in suckling pigs on the usual brood sow 
rations. These symptom s decreased or w ere eliminated when large 
amounts of yeast w ere used to supplement th e rati on. 

Wintrobe, Mushatt, Mill er, K olb, Stein, and Lisco (1942) feel pigs 
on a diet defic ient in factors oth er than thiamin e, ribofl avin, and ni acin . 
Abnormal gai t and degenerat ive changes in certa in nervous cen ters 
developed. These did not occur when brewers' yeas t was added to the 
di et. 

Miller, Keith, Thorp, and McCarty ( 1943) fo und that weanlin g 
pigs w eighin g 30 pounds developed various manifestations of vitamin 
defici encies when fed on a rati on adequate for pigs weighing 75 
pound s. Pure B-complex vitamins w ere ineffective in overcomin g th e 
symptoms, but th e inclusion of yeast , soybean oil-meal, and liver cor
r ected the deficiencies. 

YEAST IN POULTRY NUTRITION 

Yeast in poultry nutriti on has been inves ti gated fo r its valu e as a 
protei n supplement and as a source of the B -complex group of vi ta
min s. 

Many of th e earli er expe rim en ts w ere carri ed out before much 
was known of the various components of th e B-complex group of 
vitamin s. Consequent ly, in numerous ins tances, a lack of proper under
standi ng of these vitamin componen ts did not permit the investi gator 
to form ul ate prope rly cont rolled experiments. It is evident that yeast 
addi ti ons were occasionally mad e to basal rations in which th e neces
sary growth factors w ere already present. As a result, contradi ctory 
sta tements have appeared concernin g th e nutritive valu e of yeast. 

Plimmer and R osedale (1923) found that a diet of poli shed rice 
and fis h meal failed to maintain growth and w ell-bein g in pigeons. By 
supplemen tin g such a di et with approximately '3.0 per cent of rnarmite, 
a commercial yeast product, normal growth was obtain ed. 

Dougherty and Gossman (1923), suppl ementing a layin g ration 
with dri ed yeast at a 5.0 per cent level, fo und it to have no influence on'. 
th e egg production of White Leghorn hens. However, with P lym outn· 
R ock and Rhode I sland Red hens, th ere was an increased production of 
eggs but no influence on ei th er th e weight o r the hatchability 0f the 
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eggs. Souba, Knandel, and Dutcher (1923, 1924) fed a commercial 
yeast product containin g corn m eal to White Leghorn hens and pull ets, 
and observed a distin ct benefi cial effect on egg production when the 
birds were forced to undergo longer feed ing and exercising periods by 
the use of lights. When artificial li ght was not used, no beneficial 
results from usin g yeas t w ere noted. 

Erickso n (1924) found no benefi ts resulting from fee ding 1.0 to 
2.0 per cent of yeast as a supplem ent to other protein feeds. In a 
seri es of feeding trials in which a 2.0 per cent dry yeast and a 1.0 per 
cent w et yeast were used as a substitute o r as a protein suppl ement, 
Barton obta ined conflicting results. In the first experiment (1926), he 
found t hat the birds grew faster, laid at a younger age, laid more and 
larger eggs, and t he hens averaged heavier in w eight wh en fed on the 
standard ration than when fed on the ration containin g yeast. In 
( 1928), usin g· yeas t in the ration, he found that the h ens laid an aver
age of 69.0 eggs during the seven-month period as compared with 60.4 
for th e hens on the check ration . Furthermore, 71.3 per cen t of th e 
eggs of the yeast-fed group were fo und to be fertile as compared with 
49.4 per cent of the eggs from the hens on the check ration. Further
more, 71.3 per cent of the eggs of the yeas t-feel group w ere found to 
be fer til e as compared with 49.4 per cent of th e eggs from th e hens on 
the cont rol ration. In an additional experiment, Barton (1930) found 
that the birds fe d the ration containing yeas t came into production at 
a n earli er elate. O therwise, the yeast-fed group was not quite as good 
as the check lot. 

Dougherty (1928) found that feeding dry g ranulat ed yeast at a 
5.0 pe r cent level led to a stimulation of the appetite of chicks and to 
an in crease in w eig ht over a feedin g period of 90 days. Clark (1931), on 
the other hand, concluded that dried yeast was an un satisfactory suppl e
m ent to t he rations of very youn g ch icks. 

Hogan and Shrewsbury (1929), in a study of the defici encies of 
-purified diets in chick nutriti on , suppl emented a purified ra tion with 
-dried yeast. For the ra tion to be adequate, it was necessa ry to fort ify 
it with approximately 40 per cent of dri ed yeas t. Mussehl and Acker
son ( 194 1) added yeast at levels of 2.0, 4.0, and 7.0 per cent in com
bination with cereal products. Additions of yeas t to ra ti ons conta inin g 
at least 75 per cent of cereal products increased the grow th rate of 
-chicks. 

Halpin (1933) concluded that the use of live yeas t at th e 3.0 per 
•cent level did not improve a good ch ick ration. Cosby ( 1938) added 
,d ri ed yeast at the 2.0 per cent level to the laying mash of test hens. 
No significant differences were noted in mortality, apparent health, or 
egg production between the birds fed yeast and th ose not g iven yeast. 
Carver (1937) fermented a r egula r layin g mash with 1.0 per cent 
commercial yeast and observed no beneficial r esult from thi s practice. 
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Templeton and Dudley ( 1941) found brewers' yeast and fodde r 
yeast to be approximately equal to fish meal in a ration consisting 
la rgely of corn and wheat products fo r pullets of ·several breeds. Axel
son (1941) found that dried yeast could be substituted for 50 per cent 
of the normal suppl y of protei n in' th e ration._ 

Specific Vitamin Deficiencies in Poultry Nutrition 
With the recognition of a numb er of poultry diseases associaterl 

with defici encies of specific m emb ers of th e B-complex group of vita
mins, most of the experimental w ork pertainin g to th e nutri tional value 
of yeas t durin g the past ten to fiftee n years has involved components 
of thi s group. 

Thiamine Deficiency. Accordin g to Titus (1942), no special pre
cautions need to be taken to prevent thiamine deficiency in practi cal 
poult ry production si nce most di ets fo r poultry contain an amply suppl y 
of this vitami n. The minimum requirement for poul try of thi s vitamin 
is g iven as bein g from 90 to 135 International uni ts per pound of feed, 
with 180 Interna ti onal units being an adequate supply (Titus, 1942) . 

H ogan, Shrewsbury, and K empster ( 1928) observed the occurrence 
of leg weakn ess in chi cks on defici ent di ets. Yeast fed to th e afflicted 
birds served as an effective t reatment fo r this abnormal condition. 
N orris, H euser, Wilgus, and Rin grose (1931) r eported on the occur
rence of a paralysis of nutritive o ri gin in chicks fed on a semi-synthetic 
ration containin g casein. Vi tamin concentrates such as milk, dri ed brew
ers' yeast, autoclaved yeast, and alfalfa m eal were effective in prevent
ing thi s conditi on. Bethke, Record, and Kennard (1931 ) observed a 
similar condit ion in chicks and reported similar r esults. 

Gerhardt (1932) reported yeast to possess a vita lity factor which 
served to increase appet ite. Thi s factor was especiall y active durin g the 
first 36 hours of the chick's life. 

Riboflavin Deficiency. According to Titus (1942), relatively few of 
the feedstuffs used fo r poultry contain enough riboflavin to m eet th e 
minimum requirements of th e chick or poult during the first few wee ks 
of life. Ingredients of the diet, therefore, must be selec ted to include 
one or more of the rich er sources of th is vitamin. 

Allman and Branion (1938) found that th e additi on of wh eat ge rm , 
dried brewers' yeast, and corn di still ers ' g ra in , alone or in combinations 
to the ordinary ration with th e usual amounts of cereal g rain, improved 
growth an d feathering conditions. They attributed this to a m ore 
efficient uti lization of food as the result of the vitamin B-complex 
content of these substances. 

Norris, Wilgus, Rin grose, H eiman, and Heuser ( 1936) r epo rted 
the riboflavin content of dried yeast to be 35 chick units per gram '.Jf 
yeast as compared to 30, 20, and 16 chick units, r espectively, for dried 
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wh ey, dri ed skim milk, and alfalfa meal. Heuser (1938), using a cereaf 
yeast, found it to be a good source of riboflavin and a satisfactory 
substitut e for milk, yieldin g comparable results. Fairbanks and Ham
ilton ( 1942) found dri ed yt'!ast to be · supe rior to dried buttermi lk and 
two-third s as good as comme rcia l liver meal for providing the ribo-• 
flavin needs of poultry. 

Stokstad and Manning (1938) noted that th e curled-toe sym ptom 
did not develop with diets containin g sub-optional amounts of this 
vitamin. O nce this symptom did devel op, it was readily cured by in
cludin g large amounts of riboflavin in the diet. 

The m inimum riboflavin requirement of the g rowin g chick durin g 
th e first w eek is about 1300 micrograms per pound of feed and about 
1600 m icrogram s for th e poult. A n adequate supply of thi s vitamin for· 
either th e poult or the ch ick durin g the first four to five w eeks is about 
1670 micrograms per pound of feed. The riboflavin requirem ent fo1-
mature birds is somewhat less. The layin g rati on should conta in 600 to 
800 micrograms per pound of feed, and fo r hi gh hatchabi li ty the breed
in g rations should contain about 1250 mi crograms (Titus, 1942). 

Pantothenic Acid Deficiency. Most of the feedstuffs ordinarily fed 
to poultry serve as fairl y good sources of pantothenic acid, but ,li ets 
composed largely of the cereal g rain s, wheat middlin gs, ancl ~1eat or 
fish sc rap may be deficient in thi s fact o r (Titus, 1942). T'. ,·· :11i rnmu111 
pantotheni c acid requirement of th e chicken is ;,bout .i,·c mil ligrams 
per pound of fe ed. 

Hauge and Carrick ( 1926) differentiated lw • •1·1:en the antineuritic 
and th e wate r-soluble, g rowth-promoting s:.ib s1ance in yeast. Thi s 
latt er subtsance was considered very essential for the growth of ch icks. 

Bauernfeind, Schumacher, H odson, Norris, and H euser (1938) 
used a heat ed ration containing th e known vitamins with the exception 
of the antidermatosis factor and niacin. Supplementing this di et with 
both th e antidermatosis fact or and niacin resulted in slower growth 
and lower hatchability than wh en yeas t was used to suppl y th ese fac
tors. Bauernfeind and Norris (1939a) obse rved that th e antidermatosis 
factor , which is suppli ed by yeast, did not affect egg production, but 
its prese nce was necessary for hatchability. Peterson and Elvehjem 
( 1939) fo und the antidermatosis factor to be supplied by the addition 
of 2.0 per cent of brewers' or g ra in yeast, 4.0 per cent molas ses yeas t, 
and 6.0 per cent glucose salts yeast. They reported that this factor 
appears to be id entical with pantoth enic acid. Patrick, Boucher, Dutcher, 
and Knand el ( 1940) found th at biotin , obtained fr om yeast , prevented 
dermatosis in turkey poults. 

Antiperosis Properties of Yeast. Jukes (1940, 1940a) observed th;it 
manganese alone was not sufficient t o prevent perosis (slipped tend on) 
in chicks and poults. Neither were additions of thiamine, riboflavin, and 
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ni aci n. Choline chlori de, however, at a level of 0.2 per cent of the 
ration, and man ganese w ere effective. 

Wilcke ( 1936) suppl em ented a grain di et with yeast and obse rved 
no protecti on again st perosis . P a tri ck, Boucher, Dutcher, and Knandel 
( 1943), however, found dri ed brew ers' yeas t to possess antiperos is 
properties for turkey poults. 

Other Factors in Yeast 

Stokstacl and Mannin g (1 938a) obse rved a growth factor not ide n
tical with previ ously described vitamins whi ch is present in a lfa lfa, 
middlin gs, wh eat bran , and yeas t. They tentatively des ignated thi s 
g rowth factor as fac tor u. 

Bauern feind and N orri s (1939a ) noted an unid entifi ed factor in 
mi lk, live r, yeas t, and fr es h g reen grass , which, when aclcle cl to t he di et 
in add iti on to the antidermatosis facto ,·, pen11ittecl norm al growth in 
ch icks and sati sfactory egg production in mature birds. It, how eve r, 
fail ed to promote normal reproduction 01· to maintain weight. 

Rh yg (1939) foun d th at a 2.0 per cent add iti on of a specially 
prepared yeas t product to th e normal di et of chickens added essen ti al 
v itamin s fo r sati sfactory results. 

Schumacher and Heuser ( 1940) and Schumacher, H euser, an<l 
Noffi s ( 1940) studi ed th e propert ies of an alcoholi c precipitate of 
yeast. They found thi s to contai n two growth fact ors in additi on to 
other recogni zed fac to rs. When added to th e rati on at t he rate of 5.0 
pe1· cent of dri ed yeas t, it exe rt ed a marked growth -stimul at in g effect. 

H egsted, Ol eson, E lvehj em, and H art ( 1940) observed a lack of 
growth and ext rem e weakness in g rowin g ch icks wh en feel on a ra ti on 
defici ent in pyridoxin e. Thi s vitamin is w idely di stributed in natur e, 
and a def iciency is unlikely to occur unl ess chi cks are on a hi ghl y sim
plified diet. As report ed by Titus (1942), yeas t and wh eat germ s a rc 
among the best sources of this vitamin. 

McGinnis, N orr is, and Heuse,· (1942) feel chicks a di et of ye ll ow 
corn meal , casein , soybea n oil , cod liver oil , and sal ts supplem en ted 
with thi amin e, ribofl avin, pyrid oxin e, calcium pentothena te, and glycin e. 
Abnormal feat her pigmentati on r esu lted . Th e inclusion of 5.0 per cent 
of dri ed brewers ' yeas t to the rati on preve nted th e abn ormal feat her 
pigmentation. 

R ecord and Bethke (1942) conclu ded th at while 0.15 per cent cho
lin e is needed to give max imum growth of chicks, some factor similar 
to th e alcohol-p recipitate fact or of yeast also is essential. 

Jukes (1940b) r eported a growth-promoting fa ctor fo r chi cks in 
yeast di stinct fr om th e five kn own m embers of th e B-complex group 
of vitamins. It was prese nt in a crude soluti on p1·epared by extractin g 
yeas t w ith 50 per cent eth yl alcoh ol. He considered it di stin ct from 
cholin e. Simil ar observati ons were made by Patrick, Boucher, Dutcher, 
and Knandel (1943). 

29 



Amounts of D ried Brewers' Yeast In Poultry R ations 

Before the outbreak of W orld War II, riboflavin was suppli ed 111 

poultry rations largely by the use of powdered mi lk or powdered whey 
products. With shortages in these materials being present, large amounts 
of dried yeast are being used to provide this essential vitamin con
stituent. Boucher ( 1944) recommend ed the incorporation of dri ed yeast 
in poultry rat ions as fo ll ows: 

Chickens Per cent 
Starting mash, all mash 2. 50 
Growing mash , a ll mash I.SO 
Growing mash, fed w ith g rain 2.50 
Laying mash, all mash 1.25 
Laying mash, fed with g rain 2.50 
Breedin g mash , all mash 2.50 
Breedi ng mash, fed with g ra in 5.00 

Turkeys 
Starting mash, all mash 3.0 
Growing mash, al l mash 1.5 
Growin g mash, fed with grain 3.0 
Breeding mash, al l mash 3.0 
Breeding mash, fed with grain 6.0 

I n a recent publicati on from Pennsylvania State College (An ony
mous, 1945), li sted mash mixtures fo r chicks and breeders in cluded 
brewe rs' dr ied yeast at a 3.0 per cent level. Mash mixtures fo r turkeys 
incl uded dri ed yeas t in the star ter, grower, and breeders rati ons at 4.0, 
2.0, and 5.0 per cent levels, respectively. 

YEAST IN DAIRY CATTLE NUTRITION 

R enn er (1914) reported in creased mi lk yields by feedin g beer yeas t 
t o dairy cows at a rat e of 12 to 17 ki lograms dail y as a supplementa ry 
feed. V oltz, Baudrexel, and Dietrich ( 1914); Dunlop and Bailey (1916); 
and Cranfield and Taylor ( 1916) reported beneficial results with the 
us e of dri ed yeast wit h dairy cattl e. 

Use of Yeast in the Calf Ration '~ 
Eckles, Wil liams, Wilb ur, Palmer, and Harshaw (1925) suppl e

m ented the diet of dairy calves with a prod uct containin g about 3.0 
per cent of yeast and found no in crea se in the rate o f growth between 
th e ages of two weeks and six month s. They concluded that yeast was 
of no value as a feed for calves. In th eir study, however, the actual 
amount of yeast fed was very small; th is may explain thei r negative 
resul ts. 

Newman and Savage (1938) fed dried brewers' yeast in the form 
of calf m eals and pell ets. They found that the use of yeast resulted in 
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greater growth and body development. The use of yeast decreased 
the di ges tible nutrients required per unit gain in w eight. They found 
that one-half of the skim milk powder could be replaced by yeast. 
Gardner (1940) was unabl e to co nfirm the results of Newman and 
Savage. Psheni ch nyi ( 1938) found that additions of yeast to th e ra tions 
of young cattl e increased thei r appetit e and improved th e general con
diti on of the animals. 

Baker (1941) obtain ed beneficial results from feedin g yeas t to 
calves in advanced stages of malnutrition and debility as a result of 
diarrhea fo ll owed by constipation and loss of appet ite du e to gastro
int es tinal parasiti sm. 

Savage and McCay (1942) reported a favorab le r esponse of mal
nouri shed calves to the feedin gs of dried brewers' yeast. 

Use of Yeast for Mature Dairy Cows 

Barton, Ness, and Crampton ( 1926) found that dried brewers' 
yeast could be sub stituted for lin seed meal on th e basis of equal 
wei ghts in the rati ons of dairy cows. Henke, 'Nork, and Maruyama 
(1940) found yeast to be sati s fact ory for growing heifers. When com
pared to soybean oil-m eal for mi lk prod uction , it was definit ely inferi or. 
Axelson (1941) reported the successfu l substitution of dri ed yeas t fo r 
oil-cake and oth er concentrates for ruminants. Broman (1941) in 
creased milk production by feedin g yeas t suspensions from alcoholic 
fermentations to da iry catt le. One liter of a 15 per cent suspension of 
this yeas t in sulfite .;'.vaste liqu o1· in creased milk production by one 
liter. Kl ein and Schmiel ( 1942) 1·eport ed beneficial 1·esults by th e addi
tion of very sli ght amount s of th ermoph ilic yeas t to th e nit rogenous 
non-protein feed given to ruminant s. 

Norton (1945) u sed fre sh bakers' yeast in the rati ons of cows in 
increasin g amounts from 20 to 80 g ram s per cow and was unable to 
show any significant differences in the fat t es t or in the amount of fat 
produced. Yeast fed up to a level of 80 grams per cow per day had 
no apparent beneficial effects on the appetite of th e cows; at th e same 
time, no injurious effects on th e health of the cows were observed. 

Krauss and Hunt (1933) feel dried yeast to dairy cows in amoun ts 
up to three-fou rth s of a pound per clay. No increase was fou nd in th e 
thiamine content of the milk alth ough th ere was some evidence that th e 
riboflavin con tent was sli ght ly increased. 

Walli s (1938) dem onstrated the need of vitamin D by dairy cows. 
In dairy herd s producing metabolized v itamin D milk, v eterinarian s 
and animal nutriti oni sts have observed a better general state of health 
among th e cows than in th ose in herds not receiving additional 
vitamin D in the r at ion. As a result of controlled studi es and obser
vations, irradiated yeast is bein g used in dairy cattle rati ons at the 
rate of one-half to one pound per ton o f concentrate. The irradiated 
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yeast has a benefi cial effect in th e nutrit ion of th e dairy cow by in
creasi ng min eral assimilation. 

W ebb (1940) ; Jukes (1941) ; and Siebel, W eber, and Singruen 
( 1942d ) discussed the m erits of yeast as a feed fo r dairy cattle. They 
presented no original data on th is subject. 

CONCLUSIONS 

Human Nutrition 
Nutritionists a re in ag reem ent that the average dail y di et is de

ficient in th e B-complex group of vitamins. Al th ough yeast is an ex
cell en t source of th ese vitamins and can be used successfull y in pre
venting and curin g pell agra, beriberi, and other nut riti onal diseases, th e 
problem remain s of making it availabl e in a palatable for m. T he m ost 
desirable m eans by w hi ch thi s may be accompli shed appea rs to be th e 
incorporat ion of the yeast product in to foo d dish es of various types 
w ithout decreasing th e fl avor appeal of t he food. 

The experim ental data concernin g the effec t of long-continui ng 
yeast inges ti on on th e blood consti tuent s are in compl ete ; therefore, no 
conclusion can be made concernin g the use of yeast as a protein source 
in th e hu man diet. 

Swine Nutrition 

From the experimental evidence to ela te, the value o f dried yeast 
in swin e nutrition, und er average fa rm cond it ions, appears to be centered 
in its vitamin content. In certain a reas w here th ere a re shortages of 
animal protein s, wh ich likewise serve as vitamin carri ers, the u se of 
yeast as a vitamin source m ay be warrant ed. When pl ant proteins, 
especially soybean oil-meal, ar e fed, t here m ay be som e benefi cial ef
fects in fee di ng 2.0 to 4.0 per cent of yeas t in th e ra ti on as a source oi 
some of the B-complex vitami ns in w hi ch soybean oil-meal is defic ient. 

T he limit ing fac tor in th e m ore w idespread use of yeast in swi ne 
ra t ions is dependent on its comparative cost with ot her com parative 
protei n and vi tamin sources. As soon as yeast can be sold a t prices 
similar to those of animal protein supplements, it will have a place in 
certain swine rat ions. 

Poultry Nutrition 
V itamins of th e B-com plex group a re very impo rtant in poultry 

nu trition. I n for mulatin g a poul try rat ion, it is essential that a rib o
fl avin carrier be included. Dried yeast in am ounts rangin g from 1.25 
per cent in growin g and layin g mashes fo r chickens up to 6.0 per cent 
in the breeding mash for turkeys will successfull y provide t he need fo r 
ribofl avi n, in addition to furni shi ng t hiamin e, pantotheni c acid, choline, 
and other lesser known frac ti ons of th e B-complex group of vitamin s. 

Under the economic condi t ions of th e past several years, dried 
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yeast has successfully competed with dri ed skim mi lk and d ried whey 
as the source of riboflavin in poult ry nutriti on. 

Dairy Cattle Nutrition 
The use of yeast in the nutriti on of dairy cattl e does not present 

the same possibiliti es that it does in poultry nutri t ion. With the excep
ti on of the young calf, cattle appear to be provid ed with an adequate 
supply of th e B-complex group of vitamins th rough the action of mi cro
organisms in th e rum en. H owever, durin g the first few weeks of the 
calf's li fe , its natu ral di et co nsists chi efl y of m ilk with li ttle o r no grains 
and roughages. U nd er thi s conditi on, synth esis o f th e B-compl ex vita
mins w ithin the rum en is in adequate to m eet the needs of th e animal. 
To m eet this need, the use of b rewers' yeas t up to the 6.0 per cent 
level in calf star te rs is recommended by animal nutritioni sts. 

Calves, as well as m ature dairy cattle, respond to th e protein con
stituents of yeast when it is used to supplem ent th e rati on. This has 
been shown by numerous feed in g t rials. T he limiting factor, however, 
in th e use of d ri ed yeast for thi s purpose is its cos t in comparison to 
that of other hi gh-protein feedstuffs . 
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