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INTRODUCTION

From time to time various yeast culture feeds and
processes for fermenting or pre-digesting feeds for various
classes of livestock have been exploited by clever promoters.
Claims have been made that these processes would save one-
third to one-half of the feed usually supplied livestock and
would result in better production than normal rations.

Thesge processes usually consist in grinding or chopping
the feed, treating it with a solution containing the "convertor®
and then allowing the mixture to remain in a tank or other
container for several hours where it undergoes fermentation,

The "convertor®, which usually contains malt, yeast and
often other constituents, is suppose, according to claims
made by the promoters, to pre-~digest the feed, breaking down
the crude fiber and reducing the other complex organic com=-
pounds to simpler and more digestible compounds, thereby
relieving the digestive system of the animal's body from so much
strzin in the digestive process. In this way more of the
energy value of the feed 1s available for the production of
meat, milk, work etc. In one process it was even claimed
that the "convertor® would change the carbohydrates into
protein,

An example of a very attractive claim made for processing
feeds, preparatory to feeding livestock, was made in the
Breeder's Gazette for February 1928. Arnold P. Yerkes stated
that "by cutting feeds and packing them in presses, adding

water and the “convertor®, that even coarse or damaged roughe
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age would be entirely consumed by livestock and with good
results.”

Mr. Yerke's statements were rather scathingly refuted by
Judge J. E. Foster in the April issue of the same magazine.
He pointed out that no authentic experimental data was cited
in backing up the statements made by Yerkes.

In a rebutal, printed in the s=2me issue of the Breeder's
Gazette, Yerkes cited the Moosehart Farms at Moosehert
Illinocis ag a farm where this processing of feeds had been
used suecessfully for two winters on feeds for their dairy
cattle and horses. The following table was given:

Table I.
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Thie table is given here to show what extravagent claims
have been made for processed feeds. This table would indicate
that the processing of fodder and roughages for dairy cows
saves 504 or better of the roughage cost and practically
cuts the cost of producing milk and butterfat in half, The

data in this table are not official znd it will be seen that
under experimental conditions in the numerous trials at var-
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ious Experiment Stationg to determine the value of these cone
vertors and yeast preparations, no such results have ever
been duplicated or even approximated. e

Yeast has not only been exploited as an efficient fere
menting agent which will break down the complex cellulose
compounds and crude fiber, thereby changing them intc digestible
starches and sugars and also partially digesting the complex
protein compounds in the same manner, but it is highly adver-
ticed as a vitamin carrier and ac a highly desirable protein
supplement, Considerable work has been carried on to determine
the value of yeast in these varioue capacities.

Within the past few years more has been learned about
the nutritional requirements of all animal life than man has
ever known before., The discovery of vitaming as dietetic
essentials has complicated the proper balancing of rations
for the average farmer and he prefers to let others study
the food requirements of domestic farm animals and then tell
him what kind of feed he should use and how best to prepare
this feed to obtain the best results, This situation has
enabled unscrupulous feed manufacturers and ingenious equip-
ment builders tec put various patented yeast preparations,
malted feede and so-called "convertorg® as well as special
equipment for processing feeds, on the market., Through
*high pressure' salesmanchip, and the publishing of half-facts
in the form of magazine articles, these patented, secretely
formulated feeds and fermenting equipment have been rather

widely distributed.
This review of literature is an attempt to briefly
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svmmerize the results of most of the work which hae been done
to determine the value of yeast in the warious czpaclities
of protein supplement, vitamin carrier and =8 an agent for
pre~digesting feeds.

In an effort to determine the value of yeast and

mineraligzed yeast, when added to g rotion of oats for fatten-
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z8, the experiment reported in this mznuecript was
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lanned and carried out.
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REVIEW OF LITERATUEE
Yeast as a Protein Supplement for Dairy
Cattle

Due to the large surplus of brewery yeast run off as
waste the possibilities of using yeast as a feed for live=-
stock has been investigated, As far back as 1912 brewery
yeast has been utilized as feed for various classes of live-
gtock, especially cattle,

More experimenta along this line have been carried on in
Europe, due no doubt, to the greater need for utilizing every
poseible source of feed because of the scarcity of land on
which feed can be grown,

Yeast, in these early trials, was generally considered
chiefly as a source of protein and the possibilities of
fermentation was not considered., Neither was its vitamin
content considered, as very little was known concerning
vitaming at that time,

Crowther (3) described dried yeast as a material of
prdery to flaky congistency, varying in color from light to
médium brown, with an agreeable smell but having a bitter
taste. He states that ®"it is disliked by cows-but not object=-
ed to by pigs and calves." !hz composition is glven asi

Moistures-eee-- cmee 4.3%
Proteineeecemccmccnncecaasdd 57

e e e ——— 57

Soluble Carbonydrates----uss;sﬂ
7 e e 0.5%

Feeding trials at Garforth indicate that it is a desir-
eble feed for cows if they can be induced to eat it. It was
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not thought to have possessed any medicinal or dietetic vire
tues other than those to be expectec in any highly desirable,
digestible protein feed.

Dunlep and Bailey (7) report that in teste comparing
dried yeast with decorticated cotton seed meal the milk cows
gave glightly more milk of a higher percentage of fat when
fed three pounds of dried yeast ae a supplement to their basal
ration than they did when fed an equal amount of cotton seed
meal on the same ration. The cows gained in weight slightly
more on the cotton seed meal, They further report that the
churnability of the milk and the flavor was equally good for
both rations but that the butte: made during the feeding of
the cotton seed meal was harder and of better color., Taylor
and Cranfield (34) in a eimilar experiment report an increased
yield of 41.25 pounds of milk and 3 pounds of butterfat per
cow, in favor of the dried yeast during the four weeks of the
experiment,

Barton, Ness and Crampton (1) found dried yeast to be
equal to linpeed meal as a supplement to a ration of grain,
gilage and hay when fed to dairy cows.

Eckles and Williams (8) did not secure results which
showed any advantage in feeding yeast (25 gm. per pound of
milk produced) in addition to a normal ration of alfalfa hay,
corn silage, dried beet pulp and & grain mixture of ground corn,
ground oats, wheat bran and linseed o0il meal in the ratio of

2:2:2:1, They report that they could observe no action of
the yeast on the condition of the animals or stimulation of

their appetites.
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In an earlier experiment Eckles, Williams, Wilbur, Palmer
and Harsaw (9) found no advanfﬁge in the addition of dried
yeast to normal rations including whole or skim milk, grain
and hay when fed to calves.

Kieferle, Dusch, Merkle, Leicht and Hindemith (20) of the
Chem, Div., of the Souvthern Germany Dairy Res. Inst., report
that the results of a detailed investigation on the use of
dried yeast as a cattle feed proved that yeast was a suitable
domestic substitute for imported protein concentrates and
they recommended that avenues be explored to market dried
brewer's yeast at a competitive price,

Morrison (25) states that yeast is not only high in pro-
tein but that the protein is of good quality. This point is
disagreed with by Fairbanks (12) who states that the supple-
menting ability of yeast protein can be overemphasized as
the yeast proteins are of rather low biological value,

Karr (21) in experiments with yeast protein found that
the utilization of the yeast nitrogen was about 80%.

Irradiated Yeast for Dairy Cattle
Bilek and Hynek (2) state that the addition of irrade
iated yeast to winter rations of cows increased the secretion
of milk without affecting its fat content. They report further
that irradiated foods had no beneficial action on cows receiv=-
ing ample suppliecs of fresh green fodder.,

Kroon {(22) reports that the feeding of irradiated yeast
to milk cows three weeks after calving, increased the yield
of milk from 25 to 30% but that it had no effect on the fat



content.
Hess and assocciates {18) secured regults which showed
that cowe fed irrasdisted yeast conteining 60,000 unitg of
vitemin D deily, secreted 2 highly antirachitic milk adeguate
for the prevention and cure of rickets in infants. They
found thal z cow given 100,000 vitamin D units daily secreled
2,362 units in the milk, 2?,562 in the feess zud none in the
vrine. Although the yeast was alec rich in vitamin &, no
change in the amount of this vitamin in the milk wag found.
Steevbock, Hart, Henoing and Humphrey (32) in 1930,
found thatl yeast which hap been exposed to ultra-viclet rays
i better than cod-liver Qi; for incressing the rickets @revenﬁ~
ing properties of cows milk. They suggest the poseibllity
cf feeding a standardized lrvadisted yeest for the production
of 2 wilk of a standard antirschitic petency. |
Thomes and MeLeod {35) found that by feeding cows irrsde
inted yezet and ergosterel it wag pessible 1o increage lhe
vitomin D content of butterfat ag much 25 sixteen timesg.
They state that irraaiated yeast wag more effective than irreds
i

iated ergosterol.

¥ermenting Feedsg for Pairy Cattile
The preparation of feeds by various fermentatiocn pro-
cegges probably grew out of the early process of malting
varicus grains., Halting graing ie ecsentially the same
precece as the addition of yeast cultures to feeds and slliow-
ine them to et snd ferment. As early as 1845 experiments

™

24 Rothemeted to determine the value of malte-

i o ~nr livestocl
meone of preparing feeds for livestock.

ing barley oe &



9
Lawes and Gilbert (23) in 1866, report that none of the trials
in which this was practiced resulted in any advantage for the
malted feeds over the same feed when fed without being malted,
for any class of livestock. They further state however, that
virrespectively of economy, malt is undoubtedly a very good
food for stock and that it is beneficial when given to young
or weakly animels or in *'finighing' for exhibition when the
economy of gains is not congsidered,"

In a study of certain processes for fermenting or enzy-
mating feeds, Perkins and Monroe (26) state that commercial
_processes claiming to break down crude fiber or cellulose into
simpler and more useful formg of carbohydrates are shown to
be of little or nﬁ value in increasing the digestibility of
corn stover, straw or hay when these processed feeds are fed
to either rats, horses, or dairy cows. Chemical and feeding
tests have failed to indicate any appreciable change in the
composition or feeding value, as the fiber of the feed was not
broken down and any increase in sugar, even when obtained is
offset by a corresponding loss of equally valuable starch,
There is no suggestion or indication that any significant
improvement occurg in the protein, fat, minerals or vitamins
of the feeds treated by the processes.

Hayden and Monroe (16) obtained results which indicated
that Dimalt, a proprietary substance, when added to a ration
of corn, oats, wheat bran, and linseed meal as the grain
mixture together with corn stover and alfalfa hay as the
roughsge caused sufficient change to make the ration a little
more palatable and slightly better utilized. They state,
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however, that the advantage obtained was not significant.,

In a later experiment Hayden and Monroe (15) used
Kultogras as the "convertor®™ on a ration of alfalfa hay, corn
stover and a good grain mixture similar to the one used with
the Dimalt “convertor®, Their results showed no benefit from
the use of this substance so far as increased milk production
was concerned, The cows did gain more on the processed raticn
which would indicate that Kultogras favors body growth, The
expense of using the Kultogras was $3.96 more per cow for
the 60-day feeding period than it was when the normal ration
wag used.

Rupel, Roche and Bohstedt (29) made an experimental study
of the "Piercy Livestock Food Digestor", as to its value in
processing feed for dairy cows. The ration of alfalfa hay,
corn fodder and concentrates was processed according to the
directions of the manufacturers and treated with their sgpecial
®"convertor®, the formula of which was not divulged. From the
results obtained there was no saving in the feed where the
roughages, corn fodder and alfalfa hay, were pre-digested as
compared with corn gilage and untreate. alfalfa hay. They
state that the daily chore of cutting the roughag?s and pree-
digesting them, as well as the expense of the "convertor®
and the equipment, consisting of the boiler, digester boxes,
and fuel, was largely wasted.
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Dried Prewery Yeasit as o Proteln Supplement Tor
Horses

Veltz, Paechtner snd Paudrexel (38) in 1913, steted that
dry beer yeast ig rich in highlyy digestible proteins Tith

uitable feed for sheep and horsess
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Volz (40) 4 in a study of the valuve of dried yeast as a
feed Tor drausht horses reports that it 1g sefe to reploce at
least ome-half of the greain used for feed by & quantity of
dried potatoeg or yeast of a corregpondiung nutritive velue
without having sny notliceable influcnce on the energy of the
horses. He further states that this substitution resulted in
z congiderable saving.

Czadek (6) in 1913 cerried on o horee feeding experiment
with dried beer yeast, He stalteg, "This product proved to be
a2 palatable, lexsilve feed znd especially adaptable as & sup-

t feeding Y

)
:‘-l-

wleoment o o

Fermenting Feeds for Horses
Fecauvse of the considerable interest developed uy pro-
COUBED advertised ae the "Sugar Jack® process &Bd the "RPiexcyV
piocesa of preparing feeds for catﬁle and hcrses, Roche,
' )

made a rather extensive study of the

L

"piercy® process over o period of 20 weeks with 10 teams o
P . 3 ) af P M ;
norges., To verifiy claime for the process and to follow in~
sbructicne of the compony wenufacturing the equipwent, the
horges receiving the fermented feed were fed one-third legs

of onte and hey thon the other horseg. This resulited in

these heorzes losing weight stendily for four weeks al which

time their feed was increaged to within 20% of the normal
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ration but they continued to lose weight. Three weeks later
the feed allowance was increased to within 127 of the check
ration, This resulted in some gains but it was unsatisfactory.
At the end of the thirteenth week the ration of the horses
receiving the processed feed was increased so that they were
getting the same amount as the check teams.

At the end of 20 weeks, when the trial was concluded,
the horges which had received the normal ration had gained
318 pounds over their initial weight. At this time the lot
which had received the processed feed and which, for seven
weeks, had received the same amount of feed as the check teams,
weighed within s few pounds of their initial weight. The
results of this trial were not favorable to fermenting feed

for work horses,.

Dried Yeast for Swine Feeding

Voeltz (37) reporte a series of experiments which demon-
strates that a combination of the highly digestible, dried
yeast, rich in protein, boiled potatoes and small amounts of
barley as the only foodstuffs, is very effective in bringing
about a quick fattening of hogs. He states that this diet
proved to be very profitable,

Voltz (39) in experiments carried on with 9 pigs, in
which potatoes formed 2/3 of the feed and with dry yeast making
up 70% of the digestible raw protein, together with barley as
5% of the total feeding energy, states that under these cone
ditions dry beer ycast is an excellent feeding stuff,
especially for fat production.
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Gartner and Geaede {13) report results vhich showed that
irradisted yeast had o beneficial effecet on the rate of grows
th of the pigs in the experiment, and that the yeast had no
unievorable resulis on th lcgw of weight at glaughltev, the
quality'ef mest or its flavor. fThey state howgvex, tiwat the
yveast fed pigs were leaner than thoee receiving barley,
p@fataes end swedee only.

#

1,

('J
2y

In two éxperiments compering the valuve of figh-me
irradisted yezst and non~-irradiated yeast as supplements to
barley, Hofmann {19) reports that the fish-meal and irradizted
yeast were equal in fegding vaelue while non-irradisted yeast

luced the most economical

f'&

Frrey
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the cage where lxraz ated yeast was fed,

Shrewsbury, Vestsl and Heuge (31} report that the addition

of 3% dried yenet to rations of corn and ogae@nc did not im=-

prove growth sufficiently to pay for its uvee, although it did

couss & slight but consistent improvement in growth,

Fermentiong Feeds for Hogs
The use of yeast ag a proteln supplewment and vits
corrier for hioge has not been investigeted nearly sc much as
‘hae the use of yeast in bringing about fermentation of the
feed in the hopes of bresking down the more indigestible
vporticns go that the animal body can more completely digest
and agegimilete the ration and with lesge strein on the diges-

tive system then has been the case with notural, unprepared



14

Due to the many inguiries and the general interest in
the preparation of various grains for feeding swine by adding
yeast and allowing the grains to ferment in the hopes of re-
ducing the fiber content and increasing the proportion of use=~
ful nutriente, a number of Experiment Stations have carried on
investigations to determine the value of such practices,
Especially is the interest keen when oate are chegper than
corn, then farmergs geek some means of overcoming the disad-
ventage of the ocat hulls for feeding hogs. A number of
manufacturers have arisen to the occasion and produced yeast
cultures which they claim will actually transform the fibrous
oat hull into a palatable and nutritious feed.

In 1924 a large manufacturer of yeast conducted a wide
spread propoganda to induce farmers to feed dry yeast to their
livestock,. claiming great benefits therefrom due to its vitamin
content and to its ability to pre-digest the feed. This ine-
duced the Wisconsin Experiment Station to investigate the value
of such a practice. Russel, Morrison and Ebling (30) report
that the addition of yeast to a ration of corn, tankage,
linseed o0il meal and chopped alfalfa, either immediately before
feeding or 24 hours before and allﬁwing fermentation to take
place, did not increase the efficiency of the rationﬁ The
conclugion was that the addition of yeast was unsconumical,

Thompson (36) in a series of experiments on the prepara-

tion of kafir for swine feeding found that fermenting soaked
whole kafir corn with yeast 1ncregsed the feeding value 7%
over sosked, whole kafir without yeast but that it was about
3% less efficient than dry, whole kafir corn. However when
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ground kafir was fermented v 1th.yeﬂﬁt abaut 5% more kafir was
require& to pragucﬁ 100 pounds of gain than when no veasl was
used, Later Thompeon {36} conducted a somewhat mare.e@myreu
hensive trial on the addition of yeast to kafir for hogs. In
thig trisl he reports even more unfavorable results for the
uge of yeast. He states that fermenﬁing ground kafir coused a
loge ef_%@%‘in feeding valve of this grain. In another lot
however, fermenting whole kafir increased its feeding value

abeut 87 over whole kafilr fed dry, but this saving wee offset

e
b=

by the coet of the ye@ot.

Bdwerds and Browa (ll) claim that it could not be obe
served that the addition of yeast 48 hours in advance of feede
ing a ration of corn meal oad tanka:é had any effect Whaﬁevsr
upen the rate of gains, the appetite of the pigs or the amount
of feed consumed per pound of ngn, as the yeagt fed 1ol cone
poared very closely with the check lot. They repoert that ithe

addition of the yeast just before feeding caused womewhatl

g

Pl -:

emeller daily geins and reguired slightly more fe per unit

¢f gain. The difference here wsg oo slight and the aumber of
pigs in the trisl was s0 small that this veristion might
have begn due to the difference in the pigs themselves,

ackedern (14) reports that when one percent yezst was

b
[ids

added to a ratlon of rclle@ berley and millrun the delily gair
wers scmewhat emeller and slightly more feed was reguired to
produce s hundred pounds of gain, The only difference in
fover of the yeast fed pigs was that they had o better coat

3 I

‘J

of be
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tonkage, salt znd limestone resulted in more rapld growth
and in slightly greater gains from a given swmount of feed
but that the saving wag not sufficient to cover the extrs
cost when commerciel yeast was used. He states that prac-
ticelly the game resulte were secured with self prepagated or
hiome grown yeast but that, despiﬁé the foct that this method
involved practically no expense, it is deubtful whether the
benefit dovived will ordinarily pay for the extra laber
involveds

Weaver {41) added 29 veast in one instance and 4% yeast
in a second instance 0 a2 basal ration of ground corm, wheat
sherte and tankage and gllowed taue mixture to ferment for 24
hours befere feeding. Fo beneficial results due to the yeast
were detectable in the figures on ga@ns._ In fact, the largest
geing weye made in the lobt receiving the yeast-~free ration.

e gtetes that thic difference was slight znd probably not
significant but the data justifies the conclusion that the
yeast did not produce any benefits, that the fermentation was
spparently without value and the yeast did not have any so-
callsd tonic effect.

In & trisl to determine the best rrepsration of rye for
fattening hogs Edwarde and Brown {10) obtained slightly more
favorable gelns when the ration of rye, oats, tankage and
mineral mixture was fermented with 1/4 pound of yeast for each
100 pounds of the mixture. This adventage did not cover the
cost of the yeast nor of the added labor reguired in preparing

and feeding the fermented feed,
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Williams (42) reportes that ¥spparently, by making it
more palatable and thereby increasing the consumption, fer=
menting feed with yeast resulied in the productlon of more

ropid geins.? He states furiher however, that these gaing

were moxe expensive when the cost of the yen« was talen

tulbertson and Hemmound {4) carried on a very exhaustive
study of = nuber of yeast culture feeds in 183%, which were

monufactured wnd highly advertised ag "Scientific Blendg of

oy

Digestive Culiures.' These cultures were advertised to carvy
yeaet, lactle acld and most, i nol z2il, of the known vitaming
and were supprose to convert feells luto pork at s minlwmum cost.
They found that, in no case was the addition of a yeast cuviture

feed to either 2z retion of gorn, SIS slemented with the "Rig

2

Pent protein and mineral supvlement, a ration of oats znd the
ig Ten" or a ration ef corn and oats with the "Big Ten®.
The "Big Yen® congisted of the following ingrediente:

Yeat mesl tankogemewewn-d40 - 1bs,

Lingeed oil meale~======15 @
Cottonsesd mealewemwemn=0 W
Feanvt oll ncaglevcemmemme O "
21felfs mealewmommac 12,8 #
Saﬁli——-*‘-'*-'QG'—"——--—’-'—---—-—» 1 a

Limestongecwmmmn e amnam 1,5 7
Ircn Cride~rmemamamemena= (0,198"
Wood Auliffmmvenemmmanmnne 3,5 ¥
Potasslum Iodide=mmmarme~ (,0027

Totale~=m== 100 "

Culbertson and Hammerd {8) in 1227, had further inguiries
az to the best method of preparing oats as a substitute for

HaB

high priced corn for feeding hogs. The populey opinicen

that the mineralised yeast feeds, obtainable on the market,
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when added to ocats would breazk down the fibrous hull and in-
crease the feeding value, so they made a similar study on oats
as they had done some five years before. The results of the
first experiment were verified in this recent trial, as the
use of yeast to ferment ground cate increased, slightly, the
amount of feed required per pound of gain and inereased the
cost of feed per 100 pounds of gain from $3.68 to $4.20.

Loeffel (24) in the summer of 1937, undertook a test in
order tc answer the many requests for information on the feed-
ing value of yeast preparations., The following table gives
the results of his experiment,

Table II, Summary of the data compiled from an 85-day

feeding trial to determine the value of yeast feeds for
fattening pigs in dry lot.

: :
1. Corn & Tankage-—-—--—— 1.78 3 326 : 40
2. Ground calg-=--eeemea= 1.39 T 438 e
3. Ground oats & tankage 1.47 : 413 : 3
4., Ground oate & yeaste-- 1,39 : 439 g 3
5. Ground oats & ' : :
yeast=0-Laceemmmemeee 1,42 ¢ 4235 : 4
6. Ground oats & Nu-Lac--~ 1.43 : 430 : 4
e Gwound corn, 85' eane 1C. 336 : -

@8 ms Ss wme as 8% 4% sa ws Bs

The results of the above experiment indicate that oats
and yeast were no better than ocate alone. ILoeffel states that
"The differences of gains between the various lots were so
'glight that they are insignificant and within the limits of
experimental error, The addition of yeast and yeast pree
parations in this test did not prove economical.®

Av. daily*,beé req. for 100 Ib. gain.
5]

TEE%EQ 4
oundas
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Fairbanks, Burroughs, Mitchell and Hamilton (12) initiated
an experiment to determine the effect on the digestibility of
the ration and the rate and economy of gains made by hogs
when fed a soaked oats ration supplemented with three per
cent yeast., In one case the yesst was inactivated with
heat while in the other lct the yeast was alive and allowed
to czuse fermentation., Hamilton summarizes the outcome in
the following statement; ®“These results indicate nc benefits
from fermenting a poor ration (oats) or a good ration with
yeast for growing pigs. There were no significant differences
in rates of gain} neither were there any differences in the
digestibility of the fermented and unfermented rations.®



EXPERIMENTAL

In order to obtain more recent experimental data on the
use of yeast in fermenting ocats for swine and attempt to
verify the claims made by the manufacturer of a certain
mineralized yeast feed, an experiment was conducted at the
Oklahoma Experiment 8tation,

Forty-five spring pigs were divided into five lots of
nine pigs each and used in a feeding trial to determine the
value of fermenting a ration of oats with mineralized yeast
and ordinary yeast as compared to oats and tankage for
fattening pigs. The triﬁl began August 10, 1937 and cone
tinued until October 23, 1937, a period of seventy-four days.

There were five different breeds of pigs used in this
trial: Duroc Jersey, Chester White, Poland China, Hampshire
and Berkshire; whose initial weight ranged from 44 pounds to
131 pounds, They were divided in such a way that each pen
contained the same number of each breed and the average
initial weight of each pen was approximately the same.

All lots were hand fed twice each day on concrete floors
so that they received only such feed as was fed to them,
They were given only as much feed as they would clean up
readily, The amount of feed given varied according to the
appetites of the pigs. Each daily allotment was weighed and

recorded, and the total feed consumed during the trial was
calculated by adding up the daily amounts recorded,
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The lots were fed as follows:

Lot No., 1 == Oats, 24 parts, plus tanksge, 1 part.
Fed moist.

Lot No., 2 -- Oats, 24 parts, plus tankage, 1 part.
goaked 12 hours,

Lot No, 3 -- Oats, 400 parts, plus yeast, 1 part.
Allowed to ferment for 12 hours.

Lot No., 4 == Oats plus mineralized yeast (1 1lb, to
96 1bs. of oats, according to instructions given by the
company). Allowed to ferment for 12 hours.

Lot No. § =~ Oatg only, soaked 12 hours.

In each lot, the oats were finely ground before being
fed. Each lot, except Wo., 4, had access, at all times, to
a mineral mixture consisting of ground limestone, bone meal
and galt in the ratio of 1:1:1, Lot No. 4 was dependent on
the mineralized yeast for its supply of minerals.

The pigs were weighed four times during the trial in
addition to the initial weighing and the final weighing.
The general condition was observed and recorded at the time
these weights were taken,
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RESULTS

All of the pigs in thig trial remained on feed through-
out the entire feeding period. The general condition of the
pigs in lot 1, which was fed the check ration of oats and
tankage was slightly better than that of the other lots dur-
ing the trial., Lot 3, which received the oats and yeast
seemed to be next best in general condition, with lot no, 2
in third place, Lot 5, receiving the oats alcne, was fourth
in condition while lot 4, which received the ocats and mineral~
ized yeast with no mineral supplement, maintained the poorest
general condition throughout the trial,

Table III is a compilation of data secured during the
74-day feeding trial designed to determine the value of
yeast and mineralized yeast as supplements for oats as
compared to tankage.

In this trial no very rapid gains were made but consider-
ing the fibrous nature of the ration fed they were satis=-
factory.

Lot Wo., 1, which wae fed the basal ration of oats and
tankage moistened, made both the most rapid and the most
economical gains, with a daily average gain of 1.1l pounds
and having required 428,93 pounds of oats and tankage to
produce 100 pounds of gain in live weight.

Lot No. 2 was second in economy of gains, having re-
guired 447.64 pounds of oats and tankage to produce 100
pounds of gain, which was 18,71 pounds more than was required
by lot 1. The ration fed lots 1 and 2 was the same except
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that the ration of lot 1 was only moistened while the ration
of lot 2 was soaked for 12 hours before feeding. The daily
rate of gain was practically the same for lots 1 and 2, al-
though it was slightly in favor of lot 1.

Lot No. 3 was third in economy of gains, having re-
quired 454.93 pounde of oate to produce 100 pounds of gain.
The rate of gain for lot 3 was only very slightly less than
it was for lot no. 1 and it was practically the same as for
lot 2.

Lot No. 5 was fourth in economy of gains. This lot
congsumed 471.76 pounds of oats alone to produce each 100
pounds of gain in live weight. The daily rate of gain was
practically the same as it was for all other lots except
lot no. 4.

Lot Wo. 4, which received the mineralized yeast made
the slowest gains and required more feed per 100 pounds of
gein than any of the other lots, the daily gain being 0.83
pounds and requiring 501.19 pounds of feed to produce 100
pounds of gain in live weight.

The lot receiving the mineralized yeast consumed less
feed per day while the lot receiving yeast consumed slightly
more feed per day than any of the other lnts,-thua indicating
that the mineralized yeast was unpalatable while the addition
of yeast enhanced the palatability of the oat ration,

It will be noted that the lot receiving cats alone,
ground and soaked, ate more each day than any other lot
except the lot receiving yeast, indicating that it was
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slightly more palatable than oats and tankage either moisten-
ed or soaked, The differences in this daily consumption of
feed are so slight that they cannot be relied on to indicate
conclueively which ration was the most palatable however,

It was observed that very few of the pigs in any of the
lots were really finished at the clogse of the trial. They
tended to grow more than to fatten. This was not unexpected
however, as it has been known for many years that the feeding
of oats tends to produce growth rather than fat. When it is
considered (25) that oats contain 9% more fiber, 11% less
nitrogen-free extract and slightly less fat than corn it is
obvious why these pigs, fed oats as the chief source of car~
bohydrates, did not put on such a good finigh but tended to
grow instead.

An analysis of varlance was run on the gains made by
the five lots in this experiment in order to determine
whether the variation between the lots was enough greater
than the variation within the lots, to be significant.

Refering to Table XXXV in Snedecor (33) it is found
that the ¥ value (ratio of the larger mean square %o the
smaller) must equal 2.64 tc be sgignificant or 3.91 to be
highly significant. The value of F was found to be 2.704,
therefore it was assumed that there wae a significant dif-
ference between the gains made by some of the lots. Further
calculation revealed the fact that there was not a signi=-
ficant difference between lots 1, 2, 3 and 5, but that lot 4,
which received the mineralized yeast preparation made gains
which were significaently inferior to any other lot.
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Lot 3, which received the oats and yeast made signi-
ficantly greater gains than the lot which received the miner-
alized yeast but the difference in gains made between lot 3
and lote 1, 2 and 5 were so small as to be insignificant and
therefore neither favorable for or against the addition of
pure yeast to a ration of oats.

Lot 5, which received the ration consisting of oats alone,
soeked for 12 hours, compared favorably with the ocats and
tankage ration of lot 1, which was the check ration and was
slightly superior to all other rations, This was unexpected
as it wes thought that oats alcne was not sufficiently
Pbalanced nor of sufficient variety to make gains comparable
to a ration containing tankage. The superior results from
this lot may have been due to superior feeders in the lot fed
oate alone, or it may have been due to the fact that ocats are
relatively high in protein and that supplementing 24 parts of
oats with 1 part of tankage did not change the ratio of pro-
tein to carbohydrates sufficiently to make significantly
superior gains.

It was further found in the analysis of variance that
the pige having a large initial weight made better gains
than those pigs with the smaller initial weight. The division
of weights was made at 80 pounds., All pigs having an initial
weight of 80 pounds or less were placed in the small weight
class and all pigs having an initial weight of over 80 pounds
were placed in the large weight class, This variation due to
the difference of initial weights was calculated and taken
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out so that it was not attributed to the difference in

the rations.

DISCUSSION

There are certain fundamental and scientific factors
that should e considered in srriving at any conclusion cone
cerning the possible effects of yeast upon the digestion and
upon the digestibility of feeds. Hamilton (17) of the
Division of Aaimal Nutrition at the University of Illinois
has stated; "All healthy, normal animels produce all the en-
zymes necessary to digest, very completely, the proteins, fats,
sugars and starches of their food. As far as is known, no
animal produces an enzyme which digests crude fiber. Some of
the crude fiber of feede is digested, or at least disappears,
during its passage through the digestive tract of some of
our farm animals. The process of digestion of crude fiber
is accomplished, not by digestive enzymes, but through the
action of certain micro-organisme which live in the digestive
tracte of most of our animale, Two things must be kept in
mind when considering the digestive action of these micro-
orgenismg: 1. The end-products are various acids, alcohols
and gases. 2. These organisms also attack starches and sugars
as well, In fact, they prefer them to such an extent that
considersble amounts of the starches and sugars, which are of
value as such to the animal, are rendered valueless to the
animal because of the action of these organisms.”

He further states that, "The only enzymes of any im-

portance in yeast are those capable of fermenting certain
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sugars. The result of the fermentation of these sugars is
the production of gases, acids and alcohol--gll of decided-
ly less value to the animal than the original sugars. Yeast
contains no enzyme capable of changing, in any way, the
crude fiber of oate or of any other rations. It therefore
gseems imposeible to increase the nutritive value of g ration
by fermentation with yeast. On theoreticasl grounds at least,
the sctual reverse might be predicted.®

No instance in literature was found in which the ferment-
ing of either oats or any other grain, before being fed to
swine, resulted in a significant increase in the feeding value
of these feeds., In a few cases the yeast fermented ration
has been very slightly more efficient, and in some cases the
hoge had a better coat of hair than the hogs receiving normal
rationsg, thus indicating a slightly more thrifty ccndition,
but never hags this advantage been sufficient to pay for the
yeast required nor the labor involved.

In the experiment, the results of which are recorded in
Table I1I, the above conclusion is confirmed and the state~
ments made by Hamilton are obvicusly correct, as the fermenta=
tion of the oat ration with mineralized yeast resulted in a
considerable lose of the nutrient value of the ocats. This
loss of nutriment is indicated by the fact that the lot re=-
ceiving the mineralized yeast required 16.67 more feed per
unit of gain than was required by the lot receiving cats and
tankage.

On the other hand, investigations indicate that yeast is
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a highly desirgble protein supplement and when available in
gufficlent quantities and at sufficiently low prices, as is
the case near breweries, it may be succesefully and efficient-
ly utilized as a supplement to balance carbonaceous feeds for
practically all classec of livestock. It is generally accept-
ed that yeast is rather high in vitaming B and G and under
certain circumstances where the rations, being fed, have been
highly refined, thereby removing vitamin B, or in the case
of rations of some of the cereal grains, which are low in
vitamin G, without any green pastures or animal protein sup-
plement, both of which are good sources of vitamin G, then it
would seem likely that the use of yeast would improve such
deficient rations, when added in sufficient guantities.

The above circumstances are rather unusual and for the
average farmer feeder the use of yeast to alleviate the dis-
advantages of such rations would not be necessary.,

The use of irradiated yeast in the ration of dairy cows,
for the production of antirachitic milk, seem to have possibi-
lities and thie use of yeast promises to acquire considerable
importance.

In view of the results found in the review of literature,
together with very similar results obtained in this trial, it
can safely be said that the use of yeast in the rations of
swine can benefit only as it contributes protein and vitamine
to the ration, but it is of no value as a convertor of fibrous

feed into digestible carbohydrates and proteins,



30

SUMMARY

1. This experiment was conducted with 45 pigs of five
different breeds, whose initial weights were quite veriable.
The average initial weight in each lot was approximately the
same. _

2. An analysis of variance was run on the gains made in
order to take out the variation due to the difference in the
initial size and to determine whether the variation between
lots was significant.

3. Llots 1, 2, 3 and 5 made significantly greater gains
than did lot 4, which received the ration of oats and
mineralized yeast. '

4, There was not a significant difference between the
gains made by lots 1, 2, 3 .and 5, although lot 1, which re-
celved the oats and tankage moistened, made slightly greater
gains and required somewhat less raqd for each 100 pounds of
gain than did lots 2, 3 or 5. |

5. The pigs in lot 4 made an average of 20 pounds or
25% less gain, and required 72 pounds or 17% more feed for
eachi 100 pounds of gain than did the check lot.

6. There was no advantage in soaking the ration of oats
and tankage for 12 hours before feeding.

7. Lot 3, which received the e@ts and yeast, consumed
somewhat more fead each day than any other lot, indicating
that this was the most palatable ration.

8. Lot 4, which received the oats and mineralized yeast
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consumed less feed per day than any other lot, indicating
that this was the least palatable ration,

9., Lot 5, which received oats alone soaked 12 hours
consumed elightly more feed each day than the lots receiving
either oats and tankage moistened or the one receiving oats
and tankage soaked for 12 hours, indicating that ocats alone
was the more palatable.

10. The results of this trial indicate that the addition
of yeast to a ration of cats, and allowing fermentation to
take place was of somewhat less value than supplementing
oats with tankage, although the difference in gains did not
gsignificantly indiecate any advantage for either ration.

11, The results obtained did indicate, however, that the
addition of mineralized yeast to a ration of oats without
the addition of any other mineral was significantly inferior
to either cats and tankage moistened, or soaked; or to a
ration of oats alone with minerales, or a ration of oats and

yeast with minersls.
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