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INTRODUCTION 

The crearnerymen of this country are confronted 
with a demand for butter that can undergo relatively 
long periods of storage arAd show an excellent quality of 
flavor when removed from storage. Ir. addition, the 
butter must retain that high quality after withdrawing 
lt from cold storage and selling it to the consumer. 
How are the crearnerymen to meet this demand ? 

Butter can be produced which has a very pleasing 
quality hen fresh but loses it in a short time arid 

'oecoruies equally as objectionaUe. Uivaliy butter under- 
goes a noticeable deterioration in quality nearly pro- 
portional with its age even when kept at low temperatures 
in cold storage. Owing to the large amount of butter 
manufactured during the spring arad suner in excess of 
that consumed large quantitlea are placed in cold sto:r' 

age to be old during the colder months of the year when 

more butter is consumed than produced. If the butter 
deteriorates noticeably it sells for a much lower ir1ce. 
The crearneryrren themselves, therefore, are directly inter- 
ested in producing Letter keeping butter for they are 
striving to secure the largest profits from their business. 
Their problem is: How can the deterioration of butter 
while it je in storage be prevented? 

The quality of butter may be lowered at several 
stages in the production, manufacture, s-ie, or home care 
by the consumer. The production and delivery of clean, 
wholesome milk and creaiî to the creamery is essential to 
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the manufacture of a butter of high quality. In the eec- 

ond place, to xike butter of high quality it is necessary 

that the milk or cream be properly carried thru the var- 

ious steps in the manufacturing process. The proper 

methods of manufacturing butter are nodeuinitely known 

or agree upon. Indeed, the question of method is import- 

ant in ll phaseE of this subject, After the butter Is 

manufactured it r:ust te stored at a low temperature in 

the absence of bad odors, mold, and light until it is 

sold to the consumer. And finally the consumer must give 

it proper care until it is used up. 

It is notj the object here to go into the several 

phEses of the problem of improvirg the quality of fresh 

or cole storage butter. The second phase of the problem-- 

that of determining the methods of butter manufacture 

most conducive to the production of an excellent keeping 

butter--furnisheF the field for the observatiorw made in 

this paper. Even this limited field is too large to be 

covered properly in an investition of this kind. The 

question is narrowed down to the effect of acidity in the 

cream upon the keeping quality of butter. Experts hold 

conflictina opinions rega,rdin the effects of the pres- 

ence or absence of lactic acid in the manufacture of but- 

ter. And the practice of creamerymen also differ in this 

respect. Which opinions are correct and what practices 

produce the best butter for storage are the questions to 

be answered. 
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It may be well to make a distinction between 
'quality' and 'keeping quality' . As these terme are used 
in this paper the former refers particularly to the flavor 
of butter at any given time, wMle the latter refers to 
the aLility of butter to maintain a wholesome flavor dur- 
ing a period of storage. It may be well to say here that 
'sour' is used in this discussion to designate natural 
ripening end 'riperAed' to indicate the development of 
acid1t' by the use of a starter. ?Storge and. 'cold 
storage' ere used interchangably. 

Creemeryinen receiving sweet cream have two prac- 
tical methods of churning open to them. They may churn 
sweet cream or they may add starter and churn ripened 
cream. Creamerymen receiving scur cream hav'e three rneth- 
ods from which to choose. The two most common (alterna- 
tives)are to add starter and ripen further before churri- 
ing and to neutralize the cream, re-ripen, and churn. A 

third method is to neutralize the cream and churn it corn- 

paratively sweet. In this experiment an attempwas made 

to irti.tate the conditions prevailing at creernerieF re- 
cPiving sweet cream and those receiving sour cream so 

that the advantages of the different methods of manufact- 
uring butter open to them could he compared and the bet- 
ter ones determined. Only two of the methods that may be 

used. in handling sour cream were used. The methodsf 
neutralizing the cream, ripening and churning it was omit- 
ted. It was not feasable to carry on this operation at 
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the arne time that the other four methods were being tried 

out. The sr1l supply of crearn and the limited axrount of 

equipzrer.t and labor made it necessary to leave out this 

fifth method of handling cream. 

Three churnings were made to suffice for the four 

methods of handling cream indicated above as being em- 

ployed in this experiment. Ripened sweet cream sati- 

fies oof tJe methode open under either íet of condi- 
tim-is. One batch of ripened sweet cream was churned out 

to correspond both to the method of ripening sweet cream 

in one case arid the method of ripening sour cream in the 

other case. This requires that the ripened cream, before 

it was fully ripened, be assured to correspond to sour 

cream delivered to the creamery which receives no sweet 

cream. 

More fully stated, the objecte of this investi- 

gation are: 1. To determine the difference, if any, in 

the quality of fresh and stored butter made from sweet 

and ripened cream: 2. To determine the difference, 1f 

any, in the quality of fresh and stored butter made from 

ripened and neutralized cream: and 3. To determine the 

difference, if any, in the quality of fresh and stored 

butter made from sweet snd neutralized cream. As an in- 

cidental object buttermilk from various churnins was 

tested for butterfat to determine what influence the 

method of churning has upon the loss of butterfat. By 

- determining these questions the better methods of hand- 
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ling cream for the manufacture of butter of hiah keeping 

quality should be apparent. Or if there is little dif- 

ference they should make that clear. And the relative 

loss of fat in the buttermilk should show what methods 

are impracticable from the manufacturer's standpoint. 

A number of investijations relating to various 

pheses of this problem have been reported by different 

men. Pefore going further let us make an examination 

of this work. 

A REVIEW OF LITERATURE RELATIISG TO T SUEJECT 

The number of investigations concerning the 

causes in butter which 

are reported in printed form are relatively few. Those 

which are reported approach the problem from almost every 

side and direct one to the questions that are disputed 

and uncertain, They were not carried orL by a particulsr 

group of men in a single country but by various rien in 

several countries. Their work, therefore, tends to 

bring out the results of the practices and conditions 

prevailing in their respective countries. 

EXPERIMEITTS FAVORThG SWEET CREAM BUTTER 

Experiments relating to the keeping quality of 

butter have convinced a number of the Federal and State 

experts in creamery work that the old theories of rip- 

- ening cream for butter-naking are erroneous. They hold 



the opinion that the practice of churning ripened cream 

is responsible for the high flavored and rapid deterior- 

ating butter of the American creameries. 

Patrick, Lei1iton, Heilman, and Bisbee (i) of 

the Iowa Experiment Station were among the first men to 

find that sweet cream butter kept better than ripened 

cream butter. In 1892 they churned butter from sweet 

cream and compared it ir. score when fresh and after stor- 

age with butter made from ripened cream. The results 

showed a decided superiority of sweet cream over ripened 

cream for a storage butter. When the butter was fresh 

there was practically no difference in quality. However, 

according to their results the advantage gained by a better 

quality of butter was largely offset by the greater loss 

of butterfat in the buttermilk from the sweet cream churn- 

ing. This high loss of butterfat was due, no doubt, to a 

high churning temperature for they used a short churning 

period of froni 12 to 25 minutes. 

In 1895 Shutt 3nd Charson (2) conducted an ex- 

periment at the Ottawa Station in Canada bearing upon 

the relation of acidity of the cream to the quality of 

the butter. Deliveries of sweet cream were divided into 

two parts. To one a large per cent of starter was added 

and immediately churned. The other portion was ripened 

in the usual manner before being churned. The butter 

produced by the two methods was compared as to the rate 

and degree of deterioration. It was found thRt the butter 
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churned from the cream which had riot been ripened was 

superior in keeping quality o the butter made from 

rijened cream. 

Gray (16), a dairy chemist in the United States 

Department of Agriculture, reports in bulletin 84 of the 

Bureau of Animal Industry that butter made from sweet 
Q e cream keeps better out of coldAthañ ripened cream butter. 

In bulletins 116 &nd 122 of the South Dakota Sta- 

tion Larsen, Lund and Miller (15) show that ripened 

cream produced a butter that'went off flavor' much quick- 

er than butter made from sweet cream. A unique feature 

of this work is that a correlation is found between the 
the 

decrease in the score and the increase inacicity of the 

butter. Prom this an attmpt was made to etab1ish a 

ratio between the decline in score and the increase in 

acidity. They could not show an absolute ratio, for the 

rate of increase in the acidity was much hißher during 

the first part of the storage period than the decline in 

the score. In considering their proposal it should be 

borne in mind that several factors other than acidity 

influence the score of butter and render Buch a ratio 

unreliable. However, they take a general average of the 

amount of Fcidity developed for each point of fall in the 

score by scoring and determining the acidity of the but- 

ter while fresh and at the end of each four week period 

during sixteen weeks of storage. The average increase in 

acidity for each point decrease in the score, which they 
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designated as the 'Acid Index' of the butter, was found 

to be .144 cubic centimeters of tenth normal alkali to 

a ten gram sample of butter. The Acid Index vías submitted 

merely as a guide and not as a basis for judging butter. 

The results of their work also showed that pas- 

teurizing, high salt, and low temperatures retarded the 

development of acidity while the manner of washing the 

butter had little effect. The latter observation indi- 

cates that the acidity of butter is not affected mater- 

ially by the amount of buttermilk left ir.. the butter. 

This is contrary to the opinion generally held regarding 

the matter. 

The results reported in the Bureau of Animal 

Industry bulletin 114 by Rogers and Gray (30) agree in 

a measure with those of Larsen, Lund and Miller. They 

found that lactic acid was not the only acid which deter- 

lorated butter but that acetic, very dilute hydrochloric 

and other acids have a similar effect, In addition, 

they carried on investigations concerning the loss of 

fat in the butteiiiiilk from sweet cream which convinced 

them t}at it .s prE.cticable to make and sell butter 

corirnercial1y from sweet cream. 

Rogers, Thompson, rd Keithley (31) in bulletin 

14e of the Bureau of Animal Industry report experiences 

with 'Navy Butter' These show , witkt that 

the score of the butter after storsge ßeneralìy varies 

inversely with te amount of acid Iii the butter when fresh. 
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Butter made from cream having an acidity above .27 per 

cent 1r3 nOt acceptable for the navy, but on orie occasion 

a creamery w.s ivex ermisior to xnke butter from rip- 

ened creai on condition that they guarantee it to score 

90 or above after being eight months in cold storage. 

The average score of this butter when fresh was 94.20 

but at the end of eight months it was 37.25. During 

the same period and under the same conditions the butter 

made according to the requirements for Navy Butter 

went into storage with an average score of 94.69 and 

came out with.. ne of 92.33. For this reason a low acid- 

ity was regarded as esaential in the manufacture of but- 

ter for Navy conditions. 

According to Frevert (3) sweet cream yields a 

better keeping butter and a low acidity accompanies a 

high score with almost uniform ratio. Within moderate 

limits the amount of casein was found to have no notice- 

able effect on the keeping quality of butter aitho a 

low score was usually accompanied by a relatively high 

per cent of casein. 

"Sweet cream butter is by far the most suitable 

for storage" is the statement of Hunziker of the Indiana 

Station. 

EXPERILOENTS FAVORING RIPENED CREAM BUTTER 

Spiliman of the Washington Station was one of 

the first Experiment Station men to investigate the 
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the question of whether sweet or ripened cream produced 

the better keening butter arid obtain resulte confirring 

the prevailing practice of cream ripening. His few ex- 

periments are reported in bulletin 24 of that station. 

in which he advocates an acidity of from .5 to .7 per 

cent at the time of churning but he iS careful to state 

that undesirable flavors will be produced by the use of 

a higher acidity. He claims, on the other hand, that 

should the acidity be less than .5 per cent the butter 

will lack in flavor and there will be danger of a heavy 

loss of fat in the buttermilk. 

The standard textbooks on buttermaking advocate 

cream-ripening in the manufacture of butter. Martin H 

Meyer in Modern Butterraking and 3ohn i'Tìchels in Cream- 

ery Butterrnakirig go into great detail teaching the pro- 

cess of cream ripening and explaining the reasons for 

the different steps and the advantages to e gained. 

cKay and Larsen also advocate ripening cream 

for storage butter as well as for fresh butter. Some 

of their investigations and conclusions are reported 

in Iowa bulletin 71. In their textbook, Principles and 

Practi3e of Euttermaking, a more extensive discussion is 

given of the advantages of ripening cream for butter 

manufacture. They hold, as do many others, that lactic 

acid micro-organisms impart to butter a desirable 

aroma and flavor while other organisms produce a bad 

or indifferent effect. 
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Among European investigators, Orlo Jensen, a 

German chemist, maintains that ripened cream not only 

makes a superior fresh product but that it keeps better. 

He contends that bacteria which deteriorate butter grow 

better in sweet cream butter than in ripened cream 

butter. 

Based on these investigations one would probably 

conclude that sweet cream yields the better keeping 

'cutter. Not only do the larger number of men, whose work 

or opinions have been found and cited, agree that sweet 

cream produces ti1e better keeping butter but their work 

ori the whole is the more recent, complete, and critical. 

The extensive work of Larsen, Lund and Miller, Rogers and 

Gray, and Rogers, Thompson and Keithley would seem more 

reliable than the meager investigations of Spiliman, the 

results of the work of McKay and Larsen, or textbooks, 

which as a rule merely narrate what are thot to be the 

best practices as demonstrated by common use. Aitho 

Jensen's work is probably entitled to as much consid- 

eratiori as that of any of those in the first group the 

odds are against him. In view of these conf1ictin 

resulte and opinions there is still e' doubt as to 

the best means of improving the keeping quality of but- 

ter. 

Thus far we have confined ourselves to the effect 

of methods of manufacture upon the keeping quality of 

- butter. Before remedying an effect it is nessary to 
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se3rch out the cause. 

CAUSES OF BUTTER DETiRIORATION 

Cheriical Changes Due to Air and Light 

1estraiajav (4) set butter held In glass tubes 

in an open south window for 107 days. The butter in- 

creased in weight and blanched in color. Only eight to 

fourteen days tine was required to blanch the 'cutter. 

After the period of exposure the butter gave a much 

higher Koettstorfer number and a lower Iodine Absorption 

number. Both indicate that the fat was broken down to 

more simple compounds and that chemical changes took 

place. 

The unsaturated fatty acids and part of the glyc- 

endes are oxidized according to Jensen (5). A low 

Iodine number is proof of this and is an index of the 

degree of such change. These conclusions were drawn 

from several experiments. In one of the experiments 

samples of 'cutter were placed in glass tubes . Half 

of them were sterilized azd then both storile and un- 

sterilized samples were stored for periods of from one 

to ten weeks at temperatures of 35 and 20 degrees cent- 

irade. During the storage period part were exposed 

to direct sunlight, part to diffused light1 and part 

were excluded from the light. The samples which were 

exposed to the sunlight gave a very bad taste and a 

strong aldehyde reaction. Those exposed to the diffused 

light gave a less offensive taste but developed more 
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acidity. Those stored in the dark developed far more 

acidity than those under either of the other conditions, 

They had a more rancid taste and the bacterial count was 

the highest so iensen attributes the rancidity to the 

presence of bacteria rather than to oxygen. He holds 

that bacteria increase rancidity and protect it from 

oxidation for the reason that the conditions favoring 

rancidity oppose those for oxidation. According to his 

explanation oxygen aids only indirectly in the develop- 

ment of rancidity by supplying favorable conditions for 

the development of bacteria. It is claimed that ran- 

cidity is due to certain aerobic micro-organisms. 

Burr (6) finds that air and light deterìorate but- 

ter in a short time. He also states that the blue and 

violet rays cause milk to disintegrate and for this 

reason recomnends the use of red, green, or yellow glass 

for the windows where milk and cream are produced or 

where butter is manufactured and stored. 

The results of work carried on by Siegfeld ('7) 

contribute to the contention that air and light assist 

in the deterioration of butter. Butterfat which had 

been melted and filtered kept very well while stored 

in the dark but when it was exposed to light it bleached 

and assumed a disagreeable odor and pungent taste. The 

butter exposed to the light showed a noticeable gain 

in weight and the acidity increased four times over that 
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kept in the dark. These results partially agree with 

Jensen's contentions that air does not deteriorate but- 

ter except in the presence of sunlight or high tempera- 

tu re. 

A long and quite conclusive experiment was con- 

ducted by Wagner1 Walker, and Oesterìnann (21). Eight 

dif'erent fats were sealed separately in 200 cc flasks 

after expelling the air with nitrogen. These flasks were 

exposed to direct sunlight for two years. At the end of 

the period a chemical examination showed little change. 

There was a slight decrease in the Iodine number and 

ari increase in acidity. The fats, however, became bleach- 

ed, disagreeable in taste, and gave off a typically ran- 

rd odor. From this it was concluded that air or oxy- 

gen are not essential factors in the deterioration of 

butter, but that sunlight is sufficient t3 make it ran- 

cid and offensive, 

It seems to be generally agreed that sunlight 

causes marked deterioration in butter. The sunlight is 

thot to aid in breaking down the fats reducing them to 

their more simple components which impart objectionable 

odors arid tastes to the butter. The opinions and re- 

suits regarding the effect of air and oxygen upon the 

quality of butter are divided. It is for the results 

of future investigations to prove the facts of 

the matter. 
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Rcidit Due to the Presence of Free Fatty Acids 

Most of the leading authorities attribute the 

disagreeable flavors of stale butter to the presence 

of free fatty acids. 

The conclusion of McKay and Larsen (39) on the 

matter of rancidity is that "rancid flavoring substances 

must # # # either be a secretory product of the bact- 

eria theraselves, or a direct product of the decomposition 

of the components of butter minus the fat due to the 

bacterial action, or, they are caused by the formation 

of enzymes, or sorne other bacterial product, which in 

return together with the bacteria themselves act upon 

the butter fat, causing the glycerides of the fat to 

split up into glycerine and free fatty acids. This 1at 

ter cause is the one affirmed by nearly all the ives- 

tigatrs". 

Jensen claims (5) that rancidity is due to the 

formation of volatile and soluble fatty acids and estera 

for these only are detected by the senses of smell and 

taste. Certain bacteria produce a ferment, steapsiri, 

which is capable of breaking fat up into volatile fatty 

acids and esters. It is explained that the volatile 

fatty acids are formed first by the action of bacteria 

and later by the associative action of two molds. 

Odium lactis, Cladosporium butyri, B. fluorencens lique- 

factiens, and B. prodìgiosií's are the bacteria that split 

fat into volatile fatty acids and esters. 
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The disintegration of fat with the production of 

glycerol and fatty acids is attributed by Sohngen (8) 

to fat splitting organisms which attack and decompose 

these products still further. He ascribeS a part of 

the deterioration to protein products. 

It has been reported (3) that varìous European 

investigators, while agreeing that free fatty acids 

impart to butter undesirable tastes and odors, are not 

agreed as to the agency which disintegrates the fats in 

the first instance into fatty acids and esters. The 

views varry from those who believe that all free fatty 

acide are due to ik bacterial action to those who hold 

that fat free from bacteria also becomes rancid. 

It is perhaps safe to assume that bacteria aid 

in breaking down the fats in butter. 

Deterioration Due to Decomposjtion of Protein 

The poor keeping quality of butter according to 

Rahn, Brown and Smith (9) is due in a large measure to 

the decomposition of the protein in butter resulting in 

'imids' (which was used interchangeably with Ia,njds). 
found 

They Í±jj: that 'amid compounds' give strong flavors 

while very little taste or odor is communicated by pep 

tones and peptids. Bad butter always had a high amid 

content. Experiments showed that butter kept in 

warm storage increased from loo to 400 per cent in amids 

whereas butter kept in cold storage increased only from 

43 to 66 per cent. 
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Evidence confirming the contention that the 

decrease in quality of butter is due partly to the 

breaking down of the protein is furnished by Fischer and 

Greunert (19). They found that the amount of amino 

nitrogen increased with the age and in proportion to the 

degree of spoilage. 

Maze (io) asserts that butter deterioration is 

due to bacterial decomposition of casein and lactose 

and not of the fat, 

McKay, Michels and other teachers in buttermak- 

ing warn against retaining too much butter-milk in the 

butter. It is maintained, and practical experience 

seems to substantiate it, that the buttermilk itself 

ferments imparting a very offensive odor and flavor to 

the butter. 

The conclusion that Rogers, Bere, Potteiger and 

Davis draw from their investigations is that very little 

of the bad effects of excess buttermilk is due to pro- 

teolitic changes in the casein. They state, however, 

that caseiri may undergo oxidative or putrefactive and 

chemical changes which produce bad flavors. 

As stated above Sohngen (8) believes that decom- 

position of the protein in butter contributes to its 

deterioration. 

In Idaho bulletin 71 Frevert conc1ues that the 

decomposed protein in butter is relatively unimportant 

, 

in 1oweriig the quality but recognizes that it may 

have a detriuiental influence. 



That the casein in butter may produce objection- 

able flavors appears to be quite generally accepted but 

its extent is not known. 

Lactose Deconposition and the Keeping Quality of Butter 

Sorne maintain that the lactose-fermenting yeasts 

are a big factor in lowering the quality of butter while 

in storage. Hastings (il) collected 114 samples of butter 

from the same number of creameries during the early sum-. 

mer. The lactose fermenting yeasts were present in 21 

per cent of the samples. Later in the summer 83 smp1es 

were collected. Of these 31 per cent contained the 

lactose fermenting yeasts. It was found that the pres-. 

ence of the yeast was not injurious to fresh butter but 

it produced a bad effect in whey butter. 

According to Rosengren a symbiotic action of yeast 

cells and lactic acid bacteria produces a yeasty taste 

which is primarily due to over-ripening of the cream to- 

gether with yeast infection. (12) 

Work supporting the contention that the poor 

keeping quality of butter is due principally to the 

presence of lactic acid has already been discussed. 

Larsen, Lund and Miller show that as a rule the score 

of butter varies inversely with the amount of acid con- 

tained in the butter when made. This is borne out by the 

experience with navy butter in that ripened cream butter 

which scored above 94 when fresh dropped over seven 

points while sweet cream butter kept under the same con- 
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ditions dropped only 2.36 points. In additions Rogers 

and Gray found that the presence of other acids than 

lactic acid will deteriorate butter. 

Ef fec t of jjysis 
Marcuseon (13) hydrolized several fats, includ- 

ing tripalmitin and tristearin showing that it is en- 

tirely possible for such action to take place. He offers 

this as a probable factor in the deterioration of butter. 

Tensen (5) says that the deterioration of butter 

is not due to hydrolysis. He contends that the odor 

and taste of fate come only from those fats that are 

volatile and soluble and that these are not produced 

by hydrolitic action. 

Effect of 1etals 

Rogers, Berg, Potteiger and Davis report an ex- 

periment on the effect of metals upon the keeping 

quality of butter In Bureau of Animal Industry bulletin 

162. The work showe that the presence of iron in but- 

ter accelerates its deterioration and that copper has 

a similar and more decided effect. It was found that 

the use of rusty cans in handling cream introduced 

sufficient iron to produce a noticeable deterioration 

in the butter in a short time. The iron, it was held, 

functions as a catalytic agent in oxidative reactions 

and as a 'peroxidase', that is, as an agent which takes 

oxygen from one compound and forms an oxldiaable sub- 

stance. 
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Hoft (14) asserts that the presence of iron 

does not necessarily mean bad butter. 

In f luencS o P re serva t ives U on al1tj 

Salt is held by many investigators and teachers 

to enhance the keeping quality of butter. Rahn, Brown, 

and Smith (9) found that salted butter kept better than 

unsalted butter. Salt retards the development of 

acidity and in this way checks the deterioration of but- 

ter according to the results obtained by Larsen, Lund 

and Miller (15). 

The findings of Gray (16) are opposed to these 

results. Butter containing a low per cent of salt kept 

better than butter having a high per cent of salt. He 

did not experiment with butter entirely without salt in 

this investigation. 

Fettick (i'?) found that the growth of micro- 

organisms is more rapid in unsalted butter than in salt- 

ed. Two and one half per cent of salt was found to in- 

hihit the growth of the desirable lactic acid bacteria. 

Dean and Harcourt (18) carried on investiga- 

tions calculated to determine the effectiveness of cer- 

tain pKreservatives for butter and their effect upon 

the human system. One fourth per cent of borax pre- 

served the butter very well for three months and had 

no bad effects upon twelve men who ate a large amount 

daily for a period of fifty days. Salicylic acid, sodium 
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fluorid, and formalin are not recommended because they 

give the butter a bad flavor and are harmful to the human 

system. Salt w.s found to be as effective as any of 

the preservatives in preventing mold. 

The work of Fischer and Greur.ert (19) showed 

that the keeping quality of butter was not improved by 

boric, salicylic, or benzoic acids. 

Hessegustrow (20) reports that the keeping 

quality of butter can be improved by the use of hydro- 

gen peroxide. 

By the addition of from two to five per cent 

of lecithin to fresh cream and ripening in the usual 

way Buer (22) claims that a fine aroma and flavor can 

be produced but does not mention what effect it has 

upon the keeping quality. 

Before going into the problem of neutralizing 

cream a summary of the causes of butter deterioration 

which have already been examined may be profitable. 

We have noticed that air and light are held to produce 

chemical changes in butter detrimental to its quality. 

and of the two, light was found to be the more active. 

Bacteria were found to contribute toward the deterior- 

atiori of the quality of butter. The prevailing opiri- 

ion seemed to be that both the light and bacteria 

have an associative action upon the fat reducing it 

to free fatty acidS Lnd esters. The objectionable odors 

and taste characteristic of stale butter are gener- 



22 

ally attributed to the presence of free fatty acids. 

Protein decorposition products have generally 

been coiieiderec3 to be among the causes of butter deter- 
results of 

ioration. The,investigatioris concerning this point 

substantiate this belief. It is not settled, however, 

whether the bad effects produced by the casein in but- 

ter are due to proteolitic changes or to oxidatiXon or 

putrefaction of the casein itself. 

There,a few investigators who Claim that the 

reduction of lactose to lactic acid by bacterial action 

is responsible to a large degree for the poor quality of 

butter, The presence of lactic acid bacteria and a 

certain per cent of lactic acid has generally been con- 

sidered as a condition essential to the production of a 

high quality of butter of good keeping ability. 

Hydrolysis as a factor in deteriorating butter 

has received sorne attention but it seems relatively 

uniriportant. 

The presence of metals such as iron and copper 

in cream and butter seem highly conducive to the form- 

ation of poor flavors in butter. 

The levi experiments concerning the effect of 

preservatives which have been reported tend to show 

that outside of salt none of the substances tried out 

have a vers' beneficial effect upon the keeping quality 

of butter without injuring its value as a food. 

Of these several causes of the deterioration 
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of butter the question of the effect of lactic acid upon 

the quality and keeping quality , alone, is to be con- 

sidered in this experiment. This includes the effect of 

neutralizing the acidity by basiC substance such as lime 

or sodium bi-carbonate. 

THE EF}ECT OF NEUTRALIZERS 

Very few irivetigatiorie concerning the effect 

of neutralizing the acidity of cream upon butter have 

been reported. some authorities are of the opinion that 

neutralizing cream lowers the quality of the butter 

while many are convinced that the practice enhances the 

quality and tends to maintain it during storage. As 

a rule,practical creamerymen that have to deal with the 

aged cream problem favor the practice of neutr.lizatìon. 

Those who do not accept cream that is over sour oppose 

the practice on the ground that the creamery accepting 

cream of poor quality is able to successfully compete 

with their superior product. 

The practice of neutralizing over-ripe cream 

for butter manufacture was first advocated by Professor 

G. L. IcKay. A demand for an agent like neutralizer 

sprung up with the introduction of the cream separator 

and the establishment of the centralizer creamery. The 

small farm separators permitted fewer deliveries and 

encouraged greater shipping distances. This resulted 

in the delivery of sour and occasionally decomposed 
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cream. Severe competition forced the creamerymen to 

accept all grades of cream. To avoid loss they Bought 

a method of making a salable product out of the poor 

cream. It was found that by treating the cream with 

a neutralizer a fairly good butter could be manufactured. 

Where conditions demand it neutralizer is employed to im- 

prove the butter. 

Science bulletin 16 of the Department of Agri- 

culture, Tew South Wales, written by A A Ramsay deals 

with the neutralization of cream for the manufacture of 

butter. The use of a carbonate for rcducing the acidity 

of cream . is recKomznended as the best kind of a base for 

this purpose. He claime that carbonic acid gas disengag- 

es and rises to the top mechanically carrying off un- 

pleasant tastes and food taints. The formation and 

passing off of the gas is considered as a great advant- 

age in cream neutralization. Because of its cheapness 

and its ready solubility in water, the use of sodium 

carbonate is recommended. It is claimed that by using 

a highly solutle neutralizer it will combine with large 

amounts of protein and lactic acid carrying them into 

solution. By being in solution these substances will 

pass off with the buttermilk making their removal more 

complete. 

Rsmsay goes into the possible chemical action 

brought about by the addition of a sodium carbonate. 

The alkali solution is strong and ir. excess at various 
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places of contact. At these placee it will act on the 

protein compounds breaking them down to amino-acids, such 

as leucin, glutaminic, lysiri, tyrosin, and others. The 

base probably acts on these primary products breaking 

them down to secondary products,getting ammonia and if 

carried to completion, formic and carbonic acid. 

In addition, he says there may be an interaction 

betvíeen the alkali and lactose whi. is common to hexose 

sugars. The lactose may be broken down to one molecule 

of aldo-diose and one molecule of aldo-tetrose sugars, or 

to two molecules of lycer-aldehyde with an iritermed- 

late production of dienol. Hydrolysis may also take 

place yielding glucose and monose sugars. 

Four experiments on neutralization are reported 

with this discusion. The extent of the work was very 

limited. Only four or five churnings were made for each 

experiment. One of the points studied was the differ- 

ence in curd content and the ash content between neut- 

ralized and unneutralized cream butter. The results 

showed that the curd was about third lower in the 

butter produced from cream neutralized with a cahonate. 

There was more ash in the neutralized product but. the 

difference was very slight. 

An associate of Ramsay, O'Callaghan, reports 

(24) what appears to be the above work in the New York 

Produce Review and American Creamery. Thru the columns 
( 25) 

of the same journal Guthrie of the Cornell Station cnt- 
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icies the cxÌ for being based on so little research 

work. He does not think that the results of such a 

small amount of investiEation are sufficient to warrant 

a conclusion. 

In his lectures, r. Hunziker of the Indiana 

Station (26) states that 

consider in the question 

the moral right or wrong 

the effect of the butter 

the health of the consum 

differences. 

there are three phases to 

of neutralization. First, 

of the principle: Second, 

from neutralized cream upon 

r: And third, the econoric 

In answering the first question he asks what 

difference there is between adding a starter to cream 

or rennet to milk from that of adding neutralizer. 

weither enter the finished product. Practices of add- 

ing salt, sugar, color or any foreign substances to 

other milk products furnish more moral support for the 

use of neutralizer. 

Regarding the second point, health, he considers 

the use of a good neutralizer,when necessary, desirable. 

WkiiR Aitho it does not enter the finished butter, it 

not only neutralizes the lactic acid but removes c1ecomp 

osition products in the cream and carries away the fatty 

acids which it neutralizes, thus contributing to health 

rather than detracting from it. 

From ari economic standpoint it places a premium 

- upon poor cream. If the creamery received ralatively 
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sweet cream it would not be necessary or profitable to 

use neutralizer. But if kx. x high acid cream is re- 

ceived the creamery mu3t make the best of Circumstances-- 

neutralizing becomes the lesser of two evils. 

The Ilew York Produce Review and the Butter, 

Cheese, an Egg Journal (27) give discussions of cream- 

erymen concerning the use of neutralizers. Their opin- 

ions varry from one extreme to the other largely ac- 

cording to the conditions under which they work. A 

brief summary of the points set forth in some of these 

discussions will serve to lay the contentions regard- 

ing the advantages and disadvantages before us. 

The oints stated rs advantages to be gained 

from the use of neutralizer follow: 

1. Improves the quality of butter made from 

over-ripe cream. 

2. Facilitates the pasteurization of sour cream. 

3. Converts cream otherwise lost into a usable 

prorluct. This is also given as a disodvantage. 

able. 

4. Reduces the loss of fat in the buttermilk. 

5. Renders starter more valuable. 

6. Beneficial whore cream grading is impractic- 

7. Improves the keeping quality of butter. 

The alleged disadvantages accompanying the use 

of neutralizer are: 

1. Temps the producer to deliver aged cream and 
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reduces the quality of the butter. 

2. Lowers the price of butterfat by paying the 

same price for overrìpe cream as for sweet cremi. 

3. Gives urue advantage to neutralizing cen- 

tralizers. 

4. Increases the sale of oleomargarine and 

reduces the butter consumption. 

5.Injures the export trade of the U S creameries. 

6. Makes local market more attractive for 

forei.n buttermakers. 

7, Discriminates against the renovating plante. 

8. Destroys the value of buttermilk for drink- 

ing, cooking, and feeding purposes. 

9. Deceives the consumer. 

10. Causes butter to go off flavor quickly. 

In the same discussions the following methods 

of controiing the use of neutralizer are proposed To 

provide state legislation which requires that all but- 

ter manufactured from neutralized cream be labeled and 

sold as 'ITeutralized Butter', or 'Adul- 

terated Butter' To bring neutralized cream butter 

under Federal regulation the same as oleomargarine and 

require a license to manufacture it and exact a rev- 

enue tax on all that is manufactured. 

The foregoing summary of the views of butter- 

makers in various sections of the country shows the 

numerous points where the opinions of these experienced 



29 

men conflict. The proposed legislation for correct- 

ng the abuses of the practice of neutralizirg cream 

serves to indicate the opposition which creameries 

using neutralizer will have to face in the future. 

The contentions just set forth are introduced as a. 

guide for studying the proble of neutralization Uk 
and 

for the purpose of determining their respective 

merits later. 

Practice in the West gives weighty evidence 

that the use of neutralizer in stale cream and even in 

cream under .4 per cent acidity greatly improves the 

quality of the product. Mr. Fd H Webster who was form- 

erly Chief of the Dairy Division in the Department of 

Agriculture, Washington, D.C. and now manager of the 

California Central Creamery Company of California which 

operates thirteen large creameries, cheese factories, 

and cordenseriesstates that they neutralize all crern 

for butter production, which is not already sweet, to 

an acidity of .2 per cent. It is generally conceded, 

both in the local and distant markets, that the butter 

produced by this company is of excellent quality. This 

indicates that a high quality of butter can be made from 

either sweet or neutralized cream and that it can be done 

successfully by commercial plants. r. Webster stated 

at a Dairymen's meeting at the Oregon Agricultural Col- 

lege during Farmers' Week in the early part of 1916 

that the company of which he was manager had, thru the 
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education of the patrone,and in a few instances putting 

them on pronation, got a general sweet cream supply. 

The improved supply of cream was secured and maintained 

in competition with creameries willing to take any and 

almost all kinds of cream. On account of such pract- 

ices, however, the competing creameries XB could not 

manufacture as good a quality of' butter. Consequently 

they received a lower price for their product and were 

forced to pay their patrons a lower price for cream. 

Other creameries in the West have reported 

success in the manufacturing of butter from sweet cream 

or from moderately high acid cream neutralized to about 

.25 per cent acidity. 

The fact that over-ripe and cream irh the first 

stages of' putrefaction can by neutralization be manu- 

factured into butter which sells along with and in 

lieu of kbutter made from wholesome cream is the strong- 

est argument against its use. No matter how putrid or 

decomposed cream may be so long as it is cream it can 

be made into butter with the aid of neutralizer and 

so2d in the market without suspicion. If it was not 

for a substance like neutralizer this would not be 

possible. But the knowledge of this condition by the 

consuming public curtails the consumption of butter 

and injures the whole creamery business. Certainly 

such abuse should be stopped. 

There are sorne who take a radical attitude. 
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They would abolish the use of neutralizer si'.ply because 

it makes possible the use of unwholesome cream in the 

manufacture of butter, Such a statement stultifies their 

contention, If, by its use such a remarkable improve- 

ment is made in unwholesome cream it would seem reason- 

able that sour, wholesome cream could be improved to a 

still greater degree. If this is the case then why 

abolish a beneficial practice simply because it is abused? 

The functions of man are elevating and strengthening, 

but they are often abused with incapacitating and degrad- 

ing results, yet no one advocates abolishing those funct- 

ions. They preach a high standard of morals and proper 

control. 

Someone has called attention to the fact that 

the pasteurization of cream makes it possible to produce 

a harmless butter from cream infested with deadly de- 

sease germs, but no one proposes to abolish the practice 

of pasteurizing because the dairymen ought to produce 

a sanitary, uninfected cream Creameries, while striv- 

ing to improve the cream supply, must for the present 

meet conditions as they are. If they receive wholesome, 

sour cream they cannot afford to manufacture it into 

an inferior article when they can make a better product 

by the aid of a harmless agent which does not go into 

the butter but tends to improve it. 

Another argument against the use of neutralizers 

is that the buttermilk is rendered undesirable for 
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cooking or feeding purposes. A part of the value of 

the buttermilk might be saved by precipitating and. 

collecting the caseir.. The milk sugar perhaps could 

also be saved. Such means of utilizing the buttermilk 
do not pay 
exeept in large creameries where the amount of butter- 

milk handled is sufficient to pay for installing the 

necessary equipment. 

GENERAL SUMMARY OF T}OE LITIFLATUPIE 

The work of Government experts on the making 

of butter from sweet cream shows that sweet cream pro- 

duces a high quality butter and that its manufacture is 

economically practicable. The success of the California 

Central Creamery Company strengthens the evidence fur- 

rushed by the United States tairy Division. 

It seems evident that there are several import- 

ant factors causing deterioration of butter. They are: 

1. Chemical changes due to air and light: 2. The action 

of micro-organisms and their enzymes: 3. The presence 

of metals: And, among the less certain; 4. the presence 

of lactic acid itself in the cream and butter: 5. 

Proteolitic changes in the casein and possibly putre- 

faction and fermentation of the caseiru in the butter: 

And, 6. the action of lactose fermenting yeasts. Hydrol- 

ysis of the butterfate, it appears, may take place but 

the effect of such action seems negligible. 

The general opinion held regarding the vehicle 

of the offensive flavors in butter is that the free fatty 

acids and esters play this roll. A few investigators 
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attribute the odor and flavor of bad butter to decomp- 

osition products of protein or lactose as well as , or 

in stead of, the splitting up of fat into free fatty 

acide and esters. 

Neutralizer by virtue of reducirg the acidity 

of over-sour cream improveE the quality of butter that 

can be made from such cream. It seems to have a simi- 

lar result when used to reduce the acidity of moderate- 

ly ripe cream. The specific manner by which the im- 

provement is made is not proved. 

GENERAL DISCUSSION OF THE EXPERIMENT 

An attempt was made to follow the customary 

practices in the creamery as nearly as possible. x- 

kLx ax z±u±i Î tAR Wiiì Ç±Y X XÏAX 

±ix 1 ±k wxÌ. The cream was received before and 

during the noon hour. Immediately after the noon hour 

it was weighed, transferred to the ripener, and pas- 

teurized. When it had been cooled sufficiently a third 

was drawn off and churned. Except when the receipts of 

cream in one day were too small to make three churnings 

the sweet cream was churned within six to eight hours 

after the first deliveries. The other two churnings 

were made the following morning or 14 to 18 hours later. 

A small composite sample of butter was taken 

from each churning for determining the per cent of' mois- 
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ture, salt and fat. A portion of each churning was set 

aside for the purpose of determinçing the keeping quality 

of the butter made by the different methods as could be 

shown by scorings. A paraffined cedar cube holding 

about eleven pounds of butter was taken from each churn- 

ing. The identity of these cubes was kept by marking 

each one with the number of/the experiment and the letter 

A, B, or C to show which part of the experiment it was 

from. 'A' signified butter made from sweet creari; 'B' 

that made from ripened creaiû; and 'C' that made from neu±- 

tralized crean. 

Perhaps an outline of the procedure will giv'a 

clearer idea of the work. 

AFTEPJOON 

1. Pasteurize sweet cream--delivered one to eight 

hours prior. 

2. Co1 to the proper temperature for churning 

the sweet cream. 

5. Determine acidity of the cream. 

4. Churn about one third of batch immediatèly. 

a. Wash and work the butter. 

b. Take sample for analysis. 

c. Take one eleven pound cube sample and 

place it in cold storage. 

5. Add starter and ripen the rernaining cream. 

ON THE FOLLOWIG MORNING 

6. Cool the cream to the proper churning temper- 
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ature. 

7. Deteriine the acidity of the crean. 

8. Draw off and churn the second third of the 

bate ii. 

A. Wash, work and take samples. 

9. To the last third add the approximate amount- 

of alkali -ìecessary to neutralize the crearii to .2 per 

cent acidity. 

10. Churn the last third. 

a. Test the buttermilk for acidity. 

b. Wash, work and take samples. 

The buttermilk from some of the experiments 

waS tested for butterfat to determine the relative 

churning efficiencies obtained by the different methods 

of handling the cream. 

Cream delivered to a creamery varies consider- 

ably from day to day in age, aroma, flavors, and bact- 

erial content. To avoid the influence of these uncer- 

tain and changeable factors th churninge of each sep- 

arate experiment were :nade from the same batch of crean. 

Three churninge were made fron each batch of cream while 

sweet cream was delivered, and afterward only two churn- 

ings--the ripened and neutralized. As long as sweet 

cream was received one churning was made from sweet 

cream and the remaining cream was ripened. Part of the 

latter portion was churned as ripened cream and the 
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rest as neutralized creai-a. 

A sap1e of butter was taken frcn each churning 
as indicated and placed in the college creamery refrig- 
erator room. The butter was scored while fresh and at 
intervals of one to three months during a period of 

to fave months by two, three, or four butter judges. 
The judges did not know the circumstances under whichehof' 
the samples of butter were manufactured. Neither did 
they discuss their scorings with one another while judg- 
ing the butter. 

A record of the important pointe in the churiing 
operations was kept in order to see the extent of varia- 
tions in factors which effect or may effect the score of 

the butter. Thus results which were due or seemed to be 

due to irregularities in tne conditions of manufacture 

could be discounted or omitted. 

Creamery Equipment 

The experiment was carried on in the College 
Creamery. A 200 gallon Wizzard arid an 120 gallon 
,Jeneen ripener and a Simplex churn of approximately 
225 pounds capacity were used for ripening and churning 
the cream. The ripenere had been used three years with- 
out being re-tinned and there was a small amount of cop- 

per surface exposed. The very small area of copper in 

contact with the cream was not thot sufficient to impair 
the keeping quality of the butter. Of course if the sur- 
face was sufficient to a cause deterioration in the quai- 
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ity of the butter the sweet crearì had an advantage over 

the ripened and neutralized cream in that it vas ex- 

posed to the copper for a much shorter period. However, 

the same advantagex would exist under practical condi- 

tiöris in commercial manufacture. 

Cre am 

The churniinge for these experiments were made 

from the regular supply of cream received at the College 

Creamery. Most of the patrons made deliveries of cream 

two and three times a week. The cream was delivered 
sweet until the forepart of May, ì-iich circumstance alone 

made the experiment possible. The cream was of uniform 

good quality aitho like the supply of a commercial cream- 

ery some cream had metallic or feed flavors. 
Most of the cream was delivered about noon. 

During the first part of the afternoon it was weighed 

and dumpted into the rìpener where it was pasteurized. 
The cream was heated to a temperature of 145 degrees 
F. and held for twenty minutes. Tap water was then run 

thru the coils until the temperature fell to 65 or 70 

degrees and then brine was circulated thru the coils un- 

tu the temperature of the cream dropped to 48 to 54 de- 

grees at which point it was usually held. 

Churnings- Qeneya 

The sweet cream was usually drawn off and churned 

late in the afternoon of the same day that it was deliv- 
r ered. A starter of from 4 to 12 per cent was added to 
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the reniaining portion of the cream about six o'clock in 
the evening and after being stirred allowed to stand until 
the following morning. During the latter part of the 

investigation no coxmnercial starter was employed to in- 

crease the acidity of the sour cream. The ripening was 

carried on at a temperature of from 60 to 68 degrees P. 

The acidity developed varied from .28 to .56 per cent. 
Cre.m which had been ripened during the night 

was churned the next morning. Half was drawn off and 

churned as the ripened cream division of the experi- 
ruent. The remainder was immediately neutraìied and 

churned as soon as the ripened cream churning was out 

of the way. 

The methods employed in the churning process 
were practically the same as had usually been followed 

in the creamery. Except in the matter of acidity no 

attempt was t made to deviate from the ordinary routine 
of buttermakirig. As the object of the work was to ob- 

serve the resulte obtained from giving cream three dif-. 

ferent methods of treatment only those conditions were 

altered which necessarily accompanied the different meth- 

ode of treating the cream. 

As a rule each churning filled the churn half 
full or exceeded this amount. The amount of butter from 

each churning averaged about 150 pounds. 

Generally the sweet cream was churned out as soon 

. 
as it was cooled sufficiently after pasteurization. In 

( 



some instances, however1 the cream of two daye deliveries 

had to be put in one batch irirder to have enough for 

three churniigs. Under a condition where the cream was 

churned immediately after 'being pasteurized an. especial- 

ly lQw temperature had to be used in order to have the 

fat globules at the desired temperature. The ripened 

cream, also, had to be cooled lower than it ordinarily 

would since it was usually churied immediately after 

being cooled down from the tenperature at which it was 

ripened. The neutralized cre-n was held for sufficient 

time to equalize the temperature of the serum and fat. 

The work may be criticised for practicing a lack of un- 

iformity in holding the cream before churning it. Cir- 

cumstances, however, made the practice 

able. To overcome this objection an effort was made to 

use churning temperature that would require a uniform 

period for churning since it was not practical to either 

hold the cream a sufficient time before churning or 

churn at the same temperatures as tho the three churnins 

of each experiment had been held at churning temperature 

for a sufficient period before churning to bring the 

temperature of the fat globules to that of the serum. 

The churning temperatures varied from 48 to 59 

degrees P. The sweet cream, in order to secure an ex- 

haustive churning, had to be churned in so:e instances 

four or five degrees lower than ripened or neutralized 

cream. The neutralized cream required a slightly higher 



temperature than the ripened cream even when the latter 

was held at the churiitig temperature for an hour previous 

to churning. 

It was not possible to regulate the ti;ne required 

for churning with any special degree )f accuracy. The 

various conditions of the cream for the different churn- 

inge made this impossible. A churning period of from 

30 to 40 minutes was striven for. Frequently the time 

was considerably greater or less. It does not seem 

likely that a difference in the time of churning has 

an appreciable effect upon the keeping quality aitho 

it may influence the body. It was aimed to have the 

churnings stopped when the granules were about the size 

of a pea. 

The butter in the different experiments was not 

washed in the sìie manner but the three lots of butter 

in each separate experiment were treated alike. Two 

methods of washing were used. Usually the small churn- 

inge were sprayed until the water ran off clear and then 

the churri was filled a third or half' full and given four 

or five revolutions on high gear. With the larger churn- 

irigs the butter was given two washings similar to the 

latter instead of a spraying and a washing. The te:mper- 

ature of the wash water was usually the same as that of 

the buttermilk. 

During the course of the experiment two methods 

of working the butter were employed. The butter made 
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in the first part of the investigation was worked inirned- 

iately after draining off the washwater in the absence 

of vater other than thrtt which did not drain off. The 

butter made in the later experi:'ents was worked three to 

five revolutions in water before adding the salt. 
Five pounds of salt was used to a hundred pounds 

of fat. At first dry salting was practiced but when the 

method of working the butter ik ±±x was 

changed to working the butter in water for a few revolu- 
tions the salt was applied as a heavy brine of one part 
salt to two or three parts of water. The reduction in 

the number of revolutions after adding the salt made 

briûe salting necessary in order to get the salt dis- 
solved and equally distributed 

Sweet Cream Churnings 

Part of the churriings were made fro;n the cream 

of one day's delivery and part from two days delivery. 
stated above the cream for the swwet cream churidngs 

after being pasteurized was held but a short time before 
churning. This practice is held to produce a weak, savy 

bodied butter. Churning the cream at an extra low temp- 

erature seemed to counteract such a tendency for the body 

of the sweet cream butter appeared as good as that of the 

butter produced from the ripened or neutralized churnings. 
The acidity of the sweet cream churnings for the 

differenxt experiments varied according to the cream re- 
ceived. The range in acidity of the owett cream at the 
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time of churning was usually from .11. to.24 per cent. 

Only twice was the higher per cent exceeded. 
A 

It was impossible to continue the sweet creii 
churriiugs after the 10th of ay OWing to the warmer 

weather with the approach of summer, and the increased 
difficulty of getting sweet cream. Accordingly only 

ten sweet cream churnings were made. The ripened and 

neutralized churriings were continued. 

The temperature of the sweet cream when churned 

varied from 47 to 58 degrees F. depending upon three 

factors--the relative proportion of the soft and hard 

fats thRt go to make upAbutterfat, the fullness of the 

churu, xa and a difference between the temperatures of 

the fat and the serum in the cream at the beginning of 

the churning period. 

The nature of the fat itself changes from one 

season to .another as the different feeds are used. In 

general the green feeds are high in the soft fats and 

the dry feeds high in hard fats. The fat which the 

covi secretes is influenced directly by the character of' 

the fat in the food which she eats. So in the spring 

and summer when the cow eats grass and green food she 

produces a relatively soft 'cutterf;tt that requires a 

lower churning temperature than during the other seasons 

of the year to secure the best degree of firmness for 

working and handling the butter. 
The churring temperature must be altered to 
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meet the effect produced in the tine of the churning 
operation by the differences in fullne3s of the churn. 
The nearer full the churn Is the hìhertiie cre;Lhou1d 
be. The more cream in the chur: the less violent the 

the agitation and the fewer and less heavy iruipacts betwwen 

the fat 1obu1es, necessitating a longer churning period 
and sornetiiies one that is almost inter1nable. By iii- 
creasing the temperature of the cream the impacts of 

globules don't have to he so often or heavy to insure 
their flocculation and granular formation which is de- 

sired. 
Owing to the fact that ft is much slower than 

milk serur to respond to changes in temperature, crealc1 

should be held at the churning temperature for a time 

before it is churned. If there is not sufficient time 

for holding it before churning the temperature of the 
cream should be lowered or raised in order to bring the 
fat to the çonditión of proper flocculation. The temp- 

erature of the room in which the butter is worked also 
has a slight influence upon the churning temperature 
to be employed at the beginning of the churning1 espec- 
ially when the difference is large. 

Most text books now in use state that sweet cream 

cannot be churned as exhaustively as ripened cream. The 

theory advanced in support of the belief is that the 

development of the acidity breaks down the viscosity of 

the x1xxt cream and more readily liberates the fat 
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when the cream is agitated. Consequently the loes of 

fat in the buttermilk is claimed to be much greater 

fron sweet cream than ripened cream. In fact it is held 

that the loss of fat is so great that a commercial cream- 

ery cannot manufacture sweet cream butter without being 

crippled if not forced out of business by this 'excess- 

ive' loss. The fat loss in the buttermilk was observed 

in a number of the experiments in order to ascertain the 

merit of the theory. 

Ripened Cream Churnings 

After taking out the sweet cream churning the 

balance of the cream was ripened with a four to twelve 

per cent stqrtr at a temperature of 60 to 68 degrees F. 

for tweb'to sixtet hours. The ripened and neutralized 

cream was 14 to 18 hours older than the sweet cream. The 

extra time, likewise, is necessary for manufacturing a 

ripened cream butter even in commercial practice. 

An effort was made to follow the acidity table 

devised by .'eyer (41) for calculating the proper amount 

of acidity to be developed in the cream for a ripened 

cream product. This table bases the acidity that should 

be developed upon the amount of milk serum in the cream. 

A cream high in fat requires a lower acidity than one low 

in fat in order to subject the fat in the cream to the 

same strength of acidity. This is true because the acid- 

ity of the cream is developed in the milk serum and not 

in the fat. The higher the fat test the lower the amount 
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of milk serum, and consequently, the acidity of the 

smaller portion of milk serum must be greater in order 

to make the cream show as high an acid test as the cream 

lower in fat. 

While conditio,did not permit adherence to the 

(namely--limited time) table at all times it was gener- 

ally followed, aitho the acidity was seldom developed as 

high as the table recommended. This fact, in case the 

results favor sweet cream, should tend to give greater 

weight to the sweet cream method since even the advocates 

of the ripening method claim that too high an acidity 

is detrimental to the product. The acidity of the cream 

of the ripened cream churnings ranged from .28 to.56 

per cent and averaged about .43 per cent. 

The churning temperature also varied considerably. 

On the average it was lower 

tralized cream. One reason 

acid reduces the viscosity 

the churning process. The 

53 degrees during March and 

one or two degrees higher. 

than for either sweet or neu- 

for this may be that the high 

Df the cream and quickens 

temperature ranged around 

April and in May and June 

Neutralized Cream 

After the cream for the ripened cream churnings 

was withrawn that remaining was immediately neutralized 

in order to check the formation of a higher xacidity and 

the accompanying possible changes in factors of butter 

deterioration. Lime was used to neutralize the first 



four experimental churnirigs of neutralized creari. It 

was slaked, strathed, and applied as a super-saturated 

solution.Sodiurn bi-carbonate served as the neutralizing 

agent in the other experiments. 

The ripened and sour cream for the third part 

of the experiment was neutralized t as nearly as pos- 

sible to an acidity of .2 per cent. Under the circum- 

stances which dictated the detall of the work a stand- 

ard acidity could not be used. No fixed table could be 

followed with uniform results on account of the iixa- 

cream being cold at the time of and after addition of 

the neutralizer. The acidity of the cream after adding 

the neutralizer and giving it a thoro stirring could not 

be depended upon. The action of neutralizer in the cold 

cream with only the moderate agitation of the ripener 

was slow and incomplete. No material neutralization took 

place until the acid and alkali were brought together 

by the more vigorous agitation in the churning process. 

Even then the actiùn was only about 50 per cent efficient. 

The amount of alkali necessary to bring the acid- 

ity down to .2 per cent had to be determined by the'cut 

and try' method, aitho in a generai way it was based 

upon Rameay's (23) table of acid neutralization in cream. 

After the experiment got under way a general rule was 

used in calculating the amounts of sodium bi-carbonate 

to use. Briefly, Ramsy's rule for determining the amount 

, 

of sodium bi-carbonate to use was; subtract two tenths 
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( if you wish to neutralize to .2 per cent) from the 

acicl.ity of the cream, rnultiply the difference by the 

number of hundred pounde of crea.n, and multiply this by 

.93, the neutralizing efficiency in lactic acid power. 

This calculation was based on the assumption that the 

neutralizer be added before or during pasteurization. 

But in these experiments the neutralizer could not con- 

veniently be added and the cream raised to the pasteur- 

izing temperature, and almost twice the amount Î cal- 

culated by the above rule was found to be necessary. 

An acid test of the cream after adding the neu- 

tralizer failed to show the final acidity. It was nec- 

essary to find another means of determining the acidity 

of' the cream. The buttermilk represents the serum of 

the cream which alone carries the acid. Chemists tell 

us that there is practically no neutralizer retained in 

the butter. This being the case the acidity of the but- 

teri1k should give data which, knowing the test of the 

cream, would enable one to accurately estimate the acid- 

ity of the neutralized cream. Chemical inter-action 

takes place much more rapidly and completely with higher 

temperatures. An acid test of neutralized cream that 

has not been subject bo high temperatures will not show 

the true acidity about the butter granules at the end 

of the churning period. The agitation in churning aids 

the alkali in neutralizing the acidity and renders the 

tt test of the cream incorrect. The acid test of the 



buttermilk, therefore, was thot to be a more accurate 

means of ascertaining the per cent of acidity finally 

secured in the cream. 

One may ask why the neutralizer was not added 

while the cream was being pasteurized. On reflection it 

will be recalled that a sweet cream and a ripened cream 

churning had to be taken from the batch of cream before 

the remainder could be neutralized. With the tiaie and 

equipment at command it was almosti inpossible to heat 

the cream after adding the neutralizer. 

The neutralized cream had to be churned at 

slightly warmer temperatures than ripened cream. The 

probable insufficient holding period of the ripened 

cream preceeding the churning might have contributed to 

this requirement but must have been small for the cream 

z was cooled only ten or twelve degrees at the nost and 

usually less. Upon adding the neutralizer the cream 

became more viscos and therefore required a higher 

churning temperature. The neutralized cream had a much 

greater tendency to foam than the cream for either of 

the other churriings. The iicreased viscosity would con- 

tribute some to this tendency but the chemical action 

between the base and the acid resulting in a heavy gas 

formation probably contributed more. Perhaps the tend- 

ency toward foaming could be largely reduced by using a 

non-gas producing base or by pasteurizing the cream after 

adding the alkali. 



49 

Moisture was determined by the Irish test; salt 

by the Perkins method, and fat by the Babcock test. As 

stated before the purpose of this experiment is to 

fiid the particular influences of the acidity of cream 

upon the quality and keeping ability of the butter which 

are pro:inent enough to be detected in a cursory invest- 

igation of this character. No pretense is made at mak- 

ing accurate chemical analysis of the butter but only the 

comiion creamery laboratory tests for moisture, salt, and 

fat. These methods do not assure the greatest accuracy 

but they are employed merely to keep a check in a gen- 

eral way on the relative amounts a of moisture, salt, 

and fat in the butter of the different churriinge so that 

abnormal conditions in the composition of the butter 

might be guarded against. 

Butter Samples and Storage 

An eleven pound sample of butter was taken from 

each churning. It was packed in a small cedar box which 

was coated with paraffin and lined with a thickness of 

first paraffin paper and over that parchment paper. The 

strips of paper used in lining the boxes were so placed 

as to leave enough extending outside to cover the butter, 

furnishing ample protection from air, dirt, and light 

without nailing on a top. 

The samples of butter were stored in the cream- 

ery refrigerator. The temperature conditions in the 

refrigerator were anything but suited for preserving 
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butter. The temperature was comparatively high, fluct- 

uating during the course of twenty four hours between 

30 and 56 or 58 degrees P. This condition was due to 

the practice of operating the ammonia plant which was 

built upon the direct expansion principle for only nine 

or ten hours during the twenty four. 

The high and varying storage temperatures wa, 

undesirable for maintaining the quality of the butter 

and therefore, perhaps, tended to bring out in greater 

contrast ± any differenc4etween the relative keeping 

quality of butter made by the three methods used in 

these experiments. The butter was kept In storage from 

six to eight months. 

Sco rings 

The butter was scored while fresh and two or 

three times during the period of storage. Mr. L. B. 

Ziemer, Deputy State Dairy and Food Commissioner, Mr. 

G. E..Frevert, in the service of the United States 

Dairy Division and located at Salt Lake City, Pros- 

fessors 0. G. Simpson and E. B. Pitts and Mr Lucas of 

the College acted as butter judges at different times. 

The services of all of them could not be secured for 

any one scoring nor the services of any except Profess- 

or Simpson at all the scorings. The judges were not 

informed as to the methods employed in the manufacture 

of the various samples of butter in order to prevent 

the rendering of ax x±xA a biased judgment. The 



51 

judges worked together but did not discuss their scorings 

as they were being made. This prevented the opinions 

of any one from dominating over that of another. 
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CHtJRIING DATA OF TRE SEPARATE EXPERIMENTS 

The important conditions of the churningz oper- 

ations as they were conceived were kept and are here 

reported. Irregular or abnormal conditions in each 

experiment will be noted at the end of the data list 

when no provieion for showing it is made in the list. 

EXPERIMENT 1. 

arch li. , 1916 A B C 

Pounds of cream . . . : 437 : 400 : 438 

Fat test of the crear ..... : 26 : 2C - . 26 

Acidity developed . . : : .52 : .52 

Acidity when churned . : .19 : .52 : .20 

Per cent starter used . : : S : 8 

Pounds of neutralizer used. . . : : : 3,6 

Temperature of cream when churned: 57 : 52 : 52 
degrees F. : : : 

Time churned. Minutes. . . . . : 20 : 18 : 50 

Temperature of buttermilk . . . : 59 : 57 57 

Temperature of wahwater. . . . : 58 : 58 : 58 

Total revolutions worked. . . . : 27 : 29 : 26 

Fat test of buttermilk . . . : : : 

Per cent moisture . . . . . . . : 14.0: ; 

Per cent salt . . . . . . . . . : 3.25: : 
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EXPERIMENT 2. 

March 13, 1916 A B C 

Pounds of cream . . . . . . . . :553O : 550 : 520 

Fat test of' the cream . . . . . : 30 : 30 : 
30 

Acidity developed . . . . . . . : .24 : .51 : .51 

Acidity when churned. . . . . . 

4 
: .51 : .33 

Per cent Btartei' used . . . . . : : 11 : 11 

Pound of neutralizer used. . . : : :2.2 

Temperature of cream when churned: 56 : 53 : 50 
degrees F. : : : 

Time churned. Minutes. . . . . : 35 : 50 : 70 

Temperature of butterrnilk . . . : 59 : 55 : 56 

Temperature of wash water . . . : 58 : 57 : 58 

Total revolutions worked . . . : 23 : 22 : 22 

Fat te;t of buttermilk. . . . . : : 

Per cent moisture . . . . . . : 15.0: 13.6: 13.1: 

Fer cent salt ... . . . . . . . : 3.05: 2.601 
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EXPERIMET 3. 

March 18, 1916 

Pounds of cream . , . . . 

1'at test of cream . . . . . 

Acidity developed . . . . 

Acidity when churned. . . 

Per cent starter used . . 

pounds of neutralizer . . . 

Temperature of cream when churne 
degrees F. 

Time churned. inute. . . 

Temperature of buttermilk . 

Temperature of washwater . 

Total revolutions worked . 

Fat test of buttermilk . 

Fer cent moisture in butter 

J per cent salt in butter . . 

A B C 

600 : 400 : 560 

30 : 30 : 30 

.47 : .56 : .56 

.47 : .56 : .32 

12: 12: 

2.9 

58 : 55 : 53 

45 : 35 : 60 

61 : 58 : 58 

60 : 58 : 58 

25 : 24 : 24 

13.9: 13.8:13.7 

1.90: 2.0: 2.0 

The cream for these churnings was the deliveries 

for three days. It was kept relatively sweet until the 

last day when one third wa drawn off and placed in the 

Jensen ripener for the sweet cream churning. The re- 

mainder was inoculated with a starter. Before closing 

down the cover to the Jensen ripener a high window near 

±k it was raised and considerable dirt swept off the sill 

into the cream. Being late in the evening the cream was 

held until the next morning to be churned. 
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EXPERIMENT 4. 

March 21, 1916 A B C 

Pounds of cream .. 384 432 480 

Fat test of the crcam . . . . . : 27.5: 27.5: 27.5: 

Acidity developed . . . . . . . : : .47 : .48 

Acidity when churned. . . . , . : .24 : .4? : .25 

Per cent of starter used. . . . : : 13 : 13 

Pounds of neutralizer added . . : : : 4.8 

Temperature of cream when churned: 50 : 56 : 54 
degrees F. : : 

Time churned. Linutes. . . . . : 35 : 20 : 60 

Temperature of buttermilk . . . : 58 : 59 : 58 

Temperature of washwater . . . : 58 : 60 : 58 

Total revolutions worked, . . . : 25 : 26 : 28 

Fat test of buttermilk . . . . : : 

Per cent moisture in butter . . : 14.0: 14.4: 13.7: 

er cent salt in butter . . . . : 2.1: 2.0 : 1.9: 
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EXPERIME1T 5. 

March 24, 1916 A B C 

Pounds of cream . . . . . . . . : 464 : 480 500 

Fat test of' cream . . . . . . : 21 : 21 : 21 

Acidity developed . . . . . . . : .41 : .41 
( 

: : 

Acidity when churned. . . . . . : .11 : .41 : .20 

Per cent of starter used. . ... : : 8 : 8 

Pounds of neutralizer added . . : : : 2.5 

Temperature of cream when churned: 52 : 55 : 56 
degrees F. : : : 

Time churned. Minutes. . . . . : 5 : 40 : 105 

Temperature of buttermilk . . . : 58 : 58 : 66 
: : : 63: 

Temperature of washwater. . . . : 58 : 58 60 

Total revolutions worked. . . . 23 24 21 

1'at test of buttermilk. . . . . : .04 .02 : .15 

Per cent moisture in butter . . : 14.4: 14.4: 18.6: 

Per cent salt in butter . . . . 2.82: 2.83: 2.89: 

In the neutralizer churning the cream broke 

into minute granules in about twenty minutes but they 

failed to adhere to one another after being churned 

85 minutes. At this time about two gallons of very 

warm water was added and the churning continued for 

twenty minutes resulting in granules large enough to 

be caught in a strainer and the churning stopped. 
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EXPERIMENT 6. 

March 28, 1916 A B C 

Pounds of cream . , . . . . . . : 670 : 610 : 455 

Fat test of the cre m . . . . . : 29 ; 29 : 29 

Acidity developed . . . . . . . : : .40 : .40 

Acidity when churned. . . . . . : .14 : .40 : .17 

Per cent of starter used. . . . : : : 5 

Pounds of neutralizer added . . : : : 2 

Temperature o± cream when churned: 51 : 52 : 54 
degrees F. : : : 

Time churned. finutes . . . : 43 : 1g : 40 

Temperature of 'outterrnilk . . . : 55 : 54 : 56 

Temperature of washwater . . . : 57 : 56 : 56 

Total revolutions worked. . . . : 21 : 18 : 16 

Fat test of buttermilk. . . . . : .05 : .05 : .04 

Per cent moisture in butter . . : 14.3: 14.5: 14.8: 

Per cent salt in butter . . . . : 2.00: 0.80: 1.31: 

in B 
The low per cent of salt could not be accounted 

for. However lt did not seem to have a noticaa'ole 

effect upon the keeping quality of this butter compared 

with other ripened cream . churnings. 
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E)OEERThLENT 7. 

April 4 to 8, 1916 A B C 

Pounds of' cream . . . . . . . . : 480 : 400 : 400 

Fat test o± the crean . . . . . . 30 . 28 . 26 

Acidity deveoped, . . .. . . . . 

: : : 

Acid.it' when churned. . . . . . .: .28 : .35 : .20 

Per cent of starter used . . . : : 8 : 8 

Pounds of neutralizer added . . : : : 6 

Temperature of cream when churned: 54 : 51 : 54 
decrees P. : : : 

Time churned. Minutes. . . . . : 30 : 60 : 35 

Temperature of buttermilk . . . : 5 : 58 : 58 

Temperature of washwater. . . . : 56 : 58 56 

Total revolutions worked. . . . : 20 : 18 : 17 

Fat test of buttermilk. . . . . : .02 : .01 

Per cent moisture in butter . . : 14.0: 15.0: 15.4: 

Per cent salt ir. butter . . . . 1.48: 3.10: 2.36: 

In this experiment the 8weet cream was not a 

part of the batch of cream from which the ripened and 

neutralized churnings were made. It was churned out 

on the 4th. 



59 

EXPERIIiENT 8. 

April 18, 1916 A B C 

Pounds of cream . . . . . . . . : 370 : 550 : 385 

Fat test of the cream . . . . . : 32 : 32 : 32 

Acidity developed . . . . . . . : .54 : .6 

Acidity when churned. . . . . . . .16 . .54 . 

Per ceíit of btarte used. . . . 

: : : 

8 

Pounds of neutralizer added . . : : : 9 

Temperature of cream when churned: 47 : 52 : 49 
degrees F. :: : : 

Time churned. Minutes . . . . : 40 : 12 : 40 

Temperature of 'utterrni1k . . . : 56 : 56 ; 54 

Temperature of washwater . . :: 58 : 58 : 56: 

Total revolutions worked . . . : 20 : 19 : 21 

Fat test of buttermilk . , . . : : .04 : .46 

Per cent moisture in butter . . : 15.0: 14.6: 15.1: 

Per cent salt in butter . . . : 2.2: 3.23: 4.14: 



EXPERILOENT 9. 

Aprìl 26, 1916 A B C 

Founds of cream . . . . . . . 607 : 528 : 496 

Fat test of the cream . . . . . : 30 : 30 : 30 

Acidity developed . . . . . . . : : .43 : .43 

A±cidity when churned. . . . . : .14 : .43 : .11 

Per cent of starter used. . . . : : S : 5 

Pounds of neutralizer added , . : : : 6 

Temperature of cream when churned: 3 : 49 : 51 

Degrees F. : 

Time churned. Minutes. . . . . : 69 : 54 ¡ 42 

Temperature of buttermilk.. . . : 58 : 55 : 56 

Temperature of washwater. . . . : 57 : 56 : 56 

Total revolutions worked. . . . : 20 : 20 ¡ 18 

Fat test of buttermilk. . . . . : .04 : .07 : .04 

Per cent moisture in butter . . : 15.0: 14.9: 15.0: 

Per cent salt in butter . . . . :2.27: 3.00: 3.38: 
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PERIiv1ET 10. 

L.iay 6, 1916 A B C 

Pounds of cream . . . . . . . . . 70C: 00 : 560 

Fat test of the cream . . . . . ¡ 34 : 34 : 34 

Acidity developed . . . . . . . : : .40 .40 

Acidity when churned . . . . . : .32 : .40 : .14 

Per cent of starter used. . . . : : 4 : 4 

Pounds of neutralizer added . . : : : 4 

Temperature of cream when churned: 48 : 52 : 54 
degrees F. : : : 

Temperature of buttermilk . . . : 57 : 57 : 58 

Time churned. inutes.. . 105 : 29 40 

Temperature of the waehwater. . 5? 56 : 56 

Total revolutions worked. . . . : 26 : 20 : 20 

Fat test of buttermilk. . . . . : .11 : : .iS 

Per cent moiuture in butter . . : 14.5: 14.0: 13.7: 

Per cent salt in butter.. . . . : 3.51: 3.40: 4.40: 
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EXPERIMENT 1].. 

ITa.y 9, 10, 1916 A B C 

Pounds of cream . . . . . . . . 510 : 520 : 500 

Fat test of creafl . . . . . . . : 32 32 : 32 

Acidity developed . . . . . . . . . . . .53 

Acidity when churned . . . . . 

: : : 

23 

Per cent etrter used . . . . . : : 6k 6k 

Founds of neutralizer added . . : : : 4 

Temperature of creani when churned: 5'7 : 52 : 56 
degrees F. : : : 

Time churned. Minutes. . . . . ; 35 40 : 15 

Temperature of butterrûilk . . . : 58 : 55 : 62 

Temperature of washwater. . . . : SP : 56 : 59 

Total revolutions worked. . . : : 20 : 23 

Fat test of buttermilk. . . . . : .06 : .05 :.06 

Per cent moisture in butter . : 14.2: 14.0: 14.7: 

Per cent salt in butter . . . . : 4.72: 3.60: 4.42: 
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LXPERIIfAENTS 12 13 

Date June 2, 1916 

B C B C 

Pounds of cream . . . . . . 100; 755 

Fat test of the cream . , . : 31 31 

Acidity developed . . . . . .50 : .52 

Acidity when churned. . . . ; : .50 ; .19 

Per cent starter used . . . 4 : 4 

Pounds of neutralizer added : : 4 

Temp. cream when churned. . 56 : 56 
degrees F. : : 

Time churned. Minutes. . . : : 25 43 

Temperature of buttermilk . : 60 : 59 

Temperature of washwater. . : 56 : 58 

Total revolutions worked. . 19 : 17 

Fat test of buttermilk . . : : 

Per cent moisture in butter : ¡ 

Per cent salt in iutter . . 

10 records were kept in the 12th experinent but 

samples were taken for scoring. It was carried out in 

much the saine manner as experthmert 13. 
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EXPERIMENTS 14 15 

Date June 10 Jurie 12 

(B C B C 

Pounds of cream . ..... : 
6 : 586 490 : 440 

Fat test of cream . . . . . : 32 : 32 33 : 33 

Acidity developed . . . . . : .36 : .36 .28 : .28 

Acidity when churned. . . . : .3 : .4 .28 : .13 

Per cent starter used . . . : : : 

Pounds of neutralizer added : : : 2 

Temp. cream when churned. . : 57 : 57 56 : 57 
degrees F. : : : 

Time churned. inutes . .. : 35 : 50 33 : 38 

Temperature of buttermilk . : 60 : 61 63 : 62 

Tem'erature of washwater. . : 58 : 59 60 60 

Total revolutions worked. . : 19 : 17 16 : 16 

Pat test of buttermilk. . . : : 

Per cent moisture in butter : 14.6: 15.3 : 

Per cent salt in butter . . : : : 
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EXPERIMENTS 16 17 

Date June 13 Tune 15 
B C B C 

Pounds of cream ...... ; 600 : 660 640: 530; 

Fat test of the cream . : 33 : 33 31 : 31 

Acidity developed . . : .45 : .45 .42 : .42 

Acidity when churned . ; .45 : .19 .42 : .15 

Per cent starter used . : 2 : 2 

Pounds of neutralizer added : : 3 : 4 

Temp. cream when churned. . : 56 : 57 56 : 5' 

degrees F. ¡ 

Time churned. Minutes. . . : 25 : 35 22 : 30 

Temperature of buttermilk . : 62 : 62 60 : 60 

Temperature of washwater. . : 59 : 59 60 : 60 

Total revolutions worked. . : 17 : 17 19 : 20 

Fat test of buttermilk. . . : .14 : .06 .33 : .20 

Per cent moisture in butter : 15.5: 15.9 15.4: 15.1: 

Per cent salt in butter . . : 3.80: 3.25 3.18: 3.98: 



EXPERIMENTS 18 19 

Date June 17 June 19 

: B C B C 

Pounds of cream . . . . . . : 480 450 370 : 370 

Fat test of the cream . . . : 32 : 32 31 : 31 

Acidity developed . . ... . ::.52 : .52 .48 : .48 

Acidity when churned. . . . :.52 : .14 .48 : 17 

Per cent stirter used . . . : : : : 

Pounds of neutralize . , . . 3 2 

Temp. of cream when churned : 55 : 57 53 : 54 
degrees P. ¡ 

Time churned. Minutes. . . : 20 : 31 50 60 

Temperature of buttermilk : 59 : 60 62 59 

Temperature of washwater. . 62 : 62 60 60 

Total revolutions worked. : 20 : 19 19 : 20 

Pat test of buttermilk. . ¡ .16 : .16 .06 : .04 

er cent moisture in butter : 14.7: 14.7 14.1: 14.3: 

Per cent salt in butter . : 3.77: 4.27 2.95: 2.93: 
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ExEI:E;TS 20 21 

Date Jurie 20 June 22 

B C B C 

Pounds of rearn . . . . . . : 515 : 505 600 : 575 

tat test of the crearía . . . : 32 : 32 35 : 35 

Acidity developed . . . . . : .33 : .33 33 ,33 

Acidity when churned. . . . : .33 : .19 .33 .14 

Per cent sttrter used . . . : : : 

Pounch of neutralizer used . : : 1 2 

Tenperature cream when . . . : 55 : 56 5 : 57 
churned.. degrees F : : : 

Ti'rie churned. Minutes . . : 19 : 24 57 : 40 

Temperature of' butterni1k : 59 : 59 59 60 

Temperature of washwater. : 59 : 59 62 : 63 

Total revolutions worked. :: 19 : 19 18 : 18 

Fat test of butterrnil. . : 34 : .21 05 : .04 

Per cent of buttermilk. . . : 14.1: 14.3 14.8 13.8 
Per cent salt in butter . . : 1.83: 1.81 2.80: 2.65: 



EXPERIMEìTTS 22 23 

Date June 24 June 26 

B C B C 

Pounds of cream . . . . . : 
576 500 290 320 

Fat test of the cream , . : 31 31 32 : 32 

Aciditr when churned. . .40 : .21 .41 : .24 

Acidity developed . . . . . : : .40 : .4) .41 : .41 

Per cent starter added. . . : 

Pounds of neutralizer added :: : 2 : .5 

Temp. cream when churned. . : 55 56 55 : 56 
degreesF : : 

Time churned. inutes. . . : 25 : 50 30 : 35 

Temper.ture of buttermilk . : 59 : 60 62 : 61 

Temperature of washwater. : 61 : 62 62 : 61 

Total revo1utioris worked. . : 17 : 17 18 : 18 

Fat test of buttermilk. ./' 14.0: 14.7 

Per cent moisture in butter.2.00: 2.55 

Per cent salt in butter ./ 



EXPERIMENTS 24 25 

Date June 27 June 29 

: B C B C 

Pounds of cream . . . . . . : 544 : 480 675 : 675 

Fat test of the cream . . . : 33 : 33 31 : 31 

cidity developed . . . . . : .45 : .45 .43 : .43 

Acidity when churned. . . . : : .45 : .19 .43 : .25 

Per cent starter used . . . : : 12* : 12- 

Pounds of neutralizer added : 2 : lj. 

Temp. cream when churned. : 56 : 57 58 60 
degrees F. : 

Time churned. Minutes. . . : 3 : 45 30 : 35 

Temperature of buttermilk : 60 : 61 61 62 

Temperature of washwater. . : 62 : 63 62 : 62 

Total revolutions worked. . : 19 : 18 19 : 18 

Fat test of buttermilk. . . .05 : .10 : 

Per cent moisture in butter 14.2: 15.2 14.7: 14.5: 

Per cent salt in butter . . : 2.36: 2.57 3.50: 3.10: 
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Scores of the Butter at the Various Scorings 

Sam- : Fresh : : Second : : Third 
pie: :: 

: :Flav-;Jud:: :Fiavo Ju.: :'iav-:JUd: 
:Totai: or : ge::Totai: : ge:Total: or : ge: 

i A : 90.0: 38.0: S :: 67.0: 33.0: S :: : : 

: : : :: '.O: ,b.0: Z :: 9.i...5: 39.0. Z 

: : : :: 93.0: 38.5: F :: : : 

i B : 9.0: 41.0: S :: 90.0: 36.0. S .. : : 

: : :: 88.0: 35.0: F :: : : 

: : : :: 89.0: 37.J: Z :: 86.0: 35.0: Z 

i C : 91.0: 3.: S :: 5,0: 34.0: S :: : : 

: : : :: 90.0: 36.0: F :: : : 

. . . . . 93.0. 41.0. Z .. 91.5. 40.0. Z 
2 A ¡ 90.0: 39.0: Z :: 92.0: 40.0: Z :; : : 

: : : :: 90.0: 360: F :: : : 

. . . :: 89.5: 35.0: S .. 88.0: 34.0.Fr 
2 B . 89.0. 38.0. Z :. 88.0. .6.0. Z .. . . 

: : :: 88.0. 35.0: F . : 

: : : :: 89.0: 35.0: S :. : : 

2 C : 90.0. 39.0. Z :. 91.5: 40.0. Z . . : . 

. . 
91.0. 38,0. F . 

. 92.0. 38.0. S . . 

3 A 87.0. 35.0. Z :. 88.0. 36.0. Z . 84.0. 30.0. Pr. 
. . . . 89 0 5 F 
; ;: 9O:0 36:0: S :: 

; 
: 

3 B : 94.0: 4LO. Z :: 88.0: 36.0: Z . . : 

: :: 89.0: 36.0: F :: : : 

: : : :: 9.0: 35.0: S :; : : 

3 C ; 90.5: 39.0: Z :: 91.0: 40.0: Z :: : : 

. : : . 91.5: 36.0. F :. : : 

: : : :: 91.0: 37.0: S :: : : 

4 A : 91.5: 40.0: Z :: 92.0: 40.0: Z :: : : 

94.0: 39.5: P : : : 

93.0: 39.0: S : : : 

4 B : 90.5: 39.0: Z :: 89.0: 37.0: Z :: : 

:: 90.0: 36.0: P :: : 

: :: 90.0: 36.0: S :: 

4 C : 90.: 39.0: Z ;: 90.0: 39.0; Z :: : 

92.5: 38.0: F : : : 

;: 92.5: 39.0: S:: : 

The judges are indicated by 1etter- Z- Ziemer, 

F- Fitts, S- Sìpson, L- Lucas, and Fr- Prev-ert. 
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Scores of the Butter at the Various Scorthgs 

3am-: Fresh : Secouid : : Third 
pie: :: :: 

:Totai: or : e::Tota1: or : ge::Total: or : e 

5 A 90.0: 39.0: Z :: 90.5: 3e.O: Z :; : 

: : : : : 90.5: 37.0: P : : : : 

: : : :: 91.0: 37e S :: : : 

5 B : 80.0: 38.0: Z :: 90.0: 39.0: Z :: : : 

: : : :: 9.O: 35.0: P :: : : 

: : : :: 89.0: 36.0: S :: : : 

5 C : 89.0: 37.0: Z :: 91.5; 39,0: Z :: : : 

: : : :: 88.5: 35.0: F :: : : 

. . . .. 90.0. 3.O. .. . . 

6 A : 2.O: 38.0: F :. 89.5. 36.0. F :. . .. 

. 92.5. 38.0. S .. 93.5. 40.0. S .. . . 

: : : :: 90.0: 37.0: Z :: : : 

6 B : 9O,O 36.0: F :: 90.0: 36.0: F :: : : 

: 90.0: 33.5: S :: 90.0: 36.0: S :, : . 

: : : :: 89.0: 37.0: Z :: : : 

6 C : 90.0: 38.0: F :: 91.5: 37.0: F :: : : 

: 92.!5: 38.5: S :: 91.0: 37.0: S :: : . 

: : : : : 91.0: 39.0: Z : : : : 

7 A : 92.0: 38.0: F :: 91.0: 37.0: P :: : : 

: 93.0: 39.0: S :: 90.0: 36.0: S :: L : 

: : : :: 9O.5: 39.0: Z ::: : : 

7 B : 89.5: 37.0: F :: 92.0: ,e.O: F :: : : 

: 92.0. 38.0. S .. 91.0. 37.0. S .. . . 

: : : : : 91.5: 39 .0: Z : : : : 

f7 C : 91.0: 37.0: F :: 92,5: 38.5: F :: : : 

: 915: 37.5: S :: 93.0: 39.0: S :: : : 

: : : : : 90.5: 39.0: Z : : : : 

o A : 95.0: 41.0: F :: 94.5: 40.0: F :. : . 

. 94.0. 40.0. S :: i.5. 37.0. S .. : . 

: : : :: 9i5: 40.0: Z :: : : 

8 B : 91.0: 37.0: F :: 89.0: 35.0: F :: : : 

: 92.0: 38.0: S :: 91.5: 38.0: S :: : : 

: : :: 89.5. 37.0. Z :. . 

S C : 93.0: 40.0: F :. 9i.. 37.5: F :: . . 

: 91.0: 37.0. S :: 39.0, S . . . . 

: . . . . 9O.. '8.O: Z :: : . 

A : 91.0: 37,0: F :: 92.E: 38.0: F :: : 

: 90.0: 36.0: S :: 93.5: 39.0: S :: : : 

: : : : : 93.0: 41.0: Z : : : : 

g B . 94.0. 9.O. F . 92.0: 33.0. F . . . 

: 93.0; 39,0: 3 :: 91.0: 37.0: S :: : : 

: . . . 91.0: 40.0: Z :. . 
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Scoringe of the Butter at the Varioue Scorings 

Sam-: Fresh : ; Second : : Third 
pie: :: :: 

s. . . . e I SI I t t t ....... I t ........ . t . . I I ....... 
: :Flav:Yud-: : :Plav.-:Jud:; :F1av-:.ud: 
:Total: or: ge ::Total: or : ge::Total: or : 

are: 

............. . s 

C : 91.0: 38,0: F :: 91.5: 38.0: F :: : : 

. 91.0: 37.0: S :, 93.0: 39.3. S ,: . . 

: &?t.-F': 4&-': :: 91.5: 40.0: Z :: : : 

lo A: 90,0: 36.0: F :: : : :: : : 

: 91.0: 39.: Z :: : : :: : : 

: 92,5: 38.0: S :: : : :: : : 

lo B: 91.5: 37.0: F :: 90.0: 36.0. Fi:: : : 

: 93.0: 40.0: Z :: : : :: : : 

: 94.5: 40,0; S :: :: : :: : : 

lo C: 93.0: 39.0: F :: 90.0: 36.0: Pr:: : : 

: 90.5: 39.0: Z : : : : : : : : 

: 90.5: 37,0: S : : : : : : : : 

11 A: 89.5: 36.0: F :: 90.0: 36,0: Fr:: : : 

s 92.0: 40.0. Z :. . . .5 . . 

11 B: 87.5: 35.0: F :: 8.O: 35.0: Fr:; : : 

: 7.O: 35.0: z : :: : : : : : 

11 C: 90.0: 37.0: F :: 92.5: 38.5: Fr:; : : 

: 91.0: 40.0: Z :: : : :: : 

12 B: 94.0: 40.0: F :: 89.0: 35.0. Fr:: : : 

: 91.0: 4l.': Z : : : : : : : : 

12 C: 88.0: 38.0: F ; 88.0: 35.0: Fr:: . : 

: 90.0: 40.0: Z :; : : :: : : 

13 B. 92.5. 39.0. P :. 83.0. 34.0. Fi.. . . 

: 93.0: 40.0: Z :: : : :: : : 

13 C. 91.0. 38.0. F .. 91.0, 37.O..F.. . . 

: 9r.O; 39.0; z : ; ; : : ; : : : 

14 B: 92.5: 39.0: F :: 88.0: 34.0: Fr:: : : 

: 2,O: 40.0: Z : : : : : : : : 

14 C: 91.5: 38.0: F :: 89.0: 36,0: Fr:; : :: 

: 90.0: 39.0: Z :: : :: . 

15 B: 9o.O: 39.0: F :: 89.5: 35.5: Fr:: : 

. 93.0. 41.0. Z . . .. 

15 C. 93.5. 40.0. F .. 91O. 37.0. Fr... . 

: 91.0: 39.0: Z : : ; : : : : : 

16 B: .O: 39.0: F :: 88.5: 34.5: Fr:: : : 

88.0: 36.0: Z : ¡ : : : : : 

l C: 91.0: 37.0: F :: 90.0. 36.0. Fr.. . . 

90.0: 37.0: Z :: . 5 . : : 

17 3. 89.0: 36.0. F .: 39.0. 3L0. Pr.. 
88.0: 38.0: z : ; : : : ¡ : 
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Scoringd of the Butter at the Various Scorings 

Sam-: Pre8h :: Second :: Third 
pie; :; :: 

. s I. t .. . s . . . t .s s . .. s . s . e . t s . . p. 

: :Flav-:Jud:: :Flav-:Jud:: :Flav+: 
:Total: or : ge::Total: or : ge::Total: or:: 

. ............... s e. s S . p ..... . . . s s. ......... . . I 

3_7 c 90.0: 37.0: F :; 90.5: 36.5: Fr:; 
: 59.0: 38.0. Z : . . 

18 B: 90.0: 38.0: F :: 89.0: 35.0: Fr:: 
: 90.0: 40.0: Z :: 9: : 

18 C: 89.0: 317.0: F :: 88.0; 34.0: Fr:: 
: 90.0: 40.0: Z :: : : :: 

19 B: 89.0: 36.0: F :: 88.0: 34.0: Fr:: 
: 88.5: 37.0: L :: : : 

19 C: 91.0: 38.0: F :: 91.0: 37.0: Fr:: 
: 9u.5: 39.0: L :: : : 

20 3: 91.5: 39.0: F :: 89.5: 35.5: Fr:: 
: 91.0: 39.0: L :: : : 

20 C: 94.0: 40.0: F :: 91.0: 37.0: Fr:: 
: 94.0: 41.0: L :: : : :: 

21 B 90.0: 39.0: F :; 88.0: 34.0. Fr:: 
: 91.0: 40.0. L .: . p. 

21 C: 91.0: 39.0: F :; 90.0: 36.0: ir:: 
:. 90.0: 38.0: L .. . . 

22 B: 92.0: 39.0: F :: 89.0: 35.0: Fr:; 
p (. A(\ . .. . . 

p '.Jp tJI p . . p p. 
22 C: 91.0: 39.0: F :: 91.0: 37.0: Fr:: 

: 91,0: 40.0. L :. . p 

23 B: 91.0: 38.0: F :: 89.0: 35.0: Fr:: 
: 92.0; 40.0: L :: : : 

23 C; 88.0; 36.0: F :; 88.0: 34.0: Fr:: 
: 88.5: 38.0; L :; : : :: 

24 B: 90.5: 38.0: F :: 88.0: 34.0: Fr:: 
. 90.5. 39.0. L .'. . . 

24 C: 89.5. 37.0. F :: 91.0: 37.0: Fr.: 
90.0. 39.0. L .. . . 

2% B: 89.0: 37.0: Y :: 88.5: 34.5: Fr:: 
89.0: 39.0: L :: : : 

25 C: 92.0: 40.0: F :: 91.5: 37.5: Fr:: 
90.0: 40.0: L :: : 
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Table Showing Acid, Age, and Scores 

First Second 
Scoring scoring 

Sam- Acid Age Total Flay- Jud- Age Total Flay- Jud- 
pie or ges or ges 

i A .19 2 90.0 38.0 1 58 92.2 38.8 2 

i B .52 2 93.0 41.0 1 58 88.0 35.3 3 

i C .20 2 91.0 38.0 1 58 88.8 35.7 3 

2 A .24 14 90.0 39,0 1 54 90.5 37.0 3 

2 B .51 14 89.0 38.0 1 54 88.3 35.3 3 

2 C .33 14 90.0 39.0 1 54 91e5 38.7 3 

3 A .47 11 87.0 35.0 1 51 89.0 35.8 3 

3 B ..56 11 94.0 42.0 1 51 88.6 35.7 3 

3 C .32 11 90.5 39.0 . 51 91.2 38.3 3 

4 A .24 8 91.0 40.0 1 48 93.0 39.5 3 

4 B .47 8 90.5 39.0 1 48 89.7 36.3 3 

4 C .25 8 90.0 39.0 1 48 91,6 38.7 3 

5 A .11 5 90.0 39.0 1 45 90,7 37.3 3 

5 B .41 4 88.0 38.0 1 44 89.3 36.7 3 

5 C .20 4 89.0 37.0 1 44 90.0 36.7 3 

6 A .14 15 92.3 38.0 2 41 90.8 37.7 3 

6E .40 15 90.0 36.3 2 41 89.7 36.3 3 

6 C .17 14 91.3 36.3 2 40 91.2 37.7 3 

7 A .28 8 92.5 38.5 2 34 90.5 37.3 3 

7 B .35 4 90.8 37.5 2 30 91.5 38.3 3 

7 C .20 4 91.3 37.3 2 30 92.0 38.8 3 
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Ta'ule Showing Acid, Age, and Scores 

First Second 
scoring scorina 

Sam- Acid Age Total Flay- Jud- Age Total Flay- Jud- 
pie or ges or ges 

8 A .16 i: 94.5 40.5 2 20 92.5 39.3 3 

B B .54 13 91.5 37.5 2 20 90.0 36.7 3 

8 C -- l5 92.0 38.5 2 20 91.5 38,2 3 

9 A .14 6 90.5 3o.5 2 13 93,0 39,3 3 

g B .43 6 93.5 39.0 2 13 91.3 38.3 3 

9 C .11 6 91.0 37.5 2 13 92.0 39.0 3 

10 A .32 2 91.2 37.7 3 -- -- 

io B .40 2 93.0 39.0 3 139 90.0 36,0 1 

lo C .14 2 91.3 38.3 3 139 90.0 36.0 1 

li A .15 36 90.8 38.0 2 136 90.0 36.0 1 

li B .53 35 87.3 35.0 2 13o 89.0 35.0 1 

11 C .23 3 90.5 3.5 , 136 92.5 38eS i 

12 B .-- 14 92.3 40.5 2 117 89.0 35.0 1 

12 C -- 14 89.0 39.0 2 117 88.0 35.0 1 

13 E .50 6 92.8 39.5 2 109 88.0 34.0 1 

13 C .19 6 91.0 38.5 2 109 91.0 37.0 1 

14 E .36 9 92.2 39.5 2 101 88.0 34.0 i 

14 C .14 9 90.7 38.5 2 101 89.0 36.0 1 

15 B .28 7 93.0 40.0 2 99 89.5 35.5 1 

15 C .13 7 92.3 39.5 2 99 91.0 37.0 1 

lb .45 6 90.0 37.5 2 98 88.5 34.5 1 

16 C .19 6 90.5 37.0 2 98 90.0 36.0 1 

i? B .42 4 88.5 37.0 2 96 89.0 35.0 1 

17 C .15 4 89.5 37.5 2 96 90.5 36.5 1 
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Table Showing; Acid, Age, arid Scores 

First Second 
scoring scoring 

Sam- Acid Age Total Flay- Jud- Age Total Flay- Jud- 
pie or ges or ge 

18 B .52 2 90.0 39.0 2 94 89.0 35.0 1 

18 C .14 2 89.5 38.5 2 94 88.0 34.0 1 

19 B .48 1 88.7 36.5 2 92 88.0 34.0 1 

19 C .17 1 90.7 38.5 2 92 91.0 37.0 1 

20 B .33 9 91.2 39.0 2 91 89.5 35.5 1 

20 C .19 9 94.0 40.5 2 91 91.0 37.0 1 

21 L .33 7 90.5 39.5 2 89 88.0 34.0 1 

21 C .14 7 90.5 38.5 2 89 90.0 36.0 1 

22 B .40 5 92.0 39.5 2 87 89.0 35.0 1 

22 C .21 5 91.0 39.5 2 87 91.0 37.0 1 

23 B .41 3 91.5 39.0 85 89.0 35.0 1 

23 C .24 3 88.2 37.0 2 85 88.0 34.0 1 

24 B .45. 2 90.5 38.5 2 84 88.0 34.0 1 

24 C .19 2 89.7 38.0 2 84 91.0 37.0 1 

25 L .43 2 89.0 38.0 2 82 88.5. 34.5 1 

25 C .25 2 91.0 40.0 2 82 91.5 37.5 1 
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Summary of Average Scores for First Eleven Experiments 

Orritting Experiments 3 and 10. 

Average Scores 
Total Flavor 

Aver. Aver. 
Age First Age Second First Second 
days 

Sweet cream il 91.3 50 9l. 38.5 38.0 

ipened cream 11 # 91.1 50 89? 38.7 36.6 

Neutralized 11 90.7 50 91.5 38.2 38.5 

Differences in Score Between First and Second Scoririgs 

of first eleven experiments omitting 3 and 10. 

SWEET cREATi: Total score Flavor score 
points points 

5 samples gained (in all) 5.7 1 sample 2.8 

4. samples lost " " 6.3 8 sap1es 10.1 

RIPELIED cHEAi: 

# 2 samples gained " " 2.0 1 sample 0.0 

6 samples lost " " 9.7 7 samples 14.3 

NEUTRALIZED cREAI: 

6 samples gained " " 6.5 3 samples 3.3 

3 samples lost " " 2.8 6 samples 4.5 

2 samples lost (omit i C) .6 5 samples 2.2 

# Omitted il B because the first score was not made 

until the butter was 35 days oid. 

Experiments 3 and 10 are omitted in the corn- 

parison because the sweet cream parts were .47 and .32 

per cent acid respectively. 3 B lost 5.4 points in 

total score and 6.3 points on flavor. 
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Average Scores for Last 14 Experiments 

First Second Loss 
Total score scoring scoring 

B 90.9 88.7 2.2 

C 90.5 90.1 0.4 

Flavor score 

B 38.8 34.7 4.1 

C 38.6 36.2 2.4 

AVE}AGE SCORES FOR ALL TI-lE EXPERIMTS 

First Second Loss 
Total score scoring scoring 

A 91.3 91.5 

B 91.0 89.0 2.0 

C 90.6 90.6 

Flavor score 

A 38.5 38.0 0.5 

B 38.8 35.4 3.4 

C 38.4 37.1 1.3 

s s. 
.9 

In comparing the second scorings in this last 

table it should be noted that the sweet cream butter 

averaged 50 days while the ripened and neutralized 

creani butter averaged about 76 days in storage. The 
3ant O 

scores for experirnentsare riot included in the table 

on acount of the acidity of the'sweet cream'beirig too 

high when churned. 
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Ori seven of nine sweet cream experiments (3 arid 

lo being omitted on acount of high acidity for thtt sweet 

cream churruings) the judges placed a higher total score 

ori sweet cream butter than ori ripened cream butter at 

the first scoring. At the second scoring eight of the 

nine xata mEi experiments were scored to show that 

the sweet cream butter was superior to the ripened cream 

butter. In the only experiment which showed a higher 

rating for ripened cream butter--experiment 7, the 

sweet cram had an acidity of .28 per cent which should 

be taken into consideratior.. These scores would indi- 

cate that the sweet cream butter has a good and superior 

quality to ripened cream butter when x fresh as well as 

better The average scores of the first 

eleven experiments show the sweet cream to be slightly 

higher ( .2 point) than the ripened cream at the first 

scoring. At the second scoring this difference reaches 

1.8 points which, however, does not even cover the pro- 

bable 'error' in the judging. By glancing thru the pages 

70 to 74 it will be seen that where two or more judges 

score the same sample of butter the scores usually vary 

at least one poìrit and often two and even three points. 

There was very little difference ir the keeping 

quality of the sweet cream as shown by the scores for 

this butter. Both hold up well in storage nd for the 

first eleven experiments neutralized cream had a slight 

advantage. 



The etorae period was much shorter than was 

expected. Likewise the number of ecoringe were less 

than the num'oer necessary to check up the work properly. 

At the temperature at whihc tie butter was kept, 30 

to 56 degrees, the deterioration, no doubt, was as great 

as if lt had been stored three or four times as long at 

O degrees F. It would have been much better if a low 

storage temperature had been used and the butter held 

for a longer period. But, perhaps, the conditions which 

prevailed brought out the keeping quality of the butter 

with equal contrast. 

In the last fourteen experiments the neutralized 

cream butter seemed to hold u much better than the rip- 

ened cream butter as shown on page 78. The average age 

of these samples at the second scoring was 95 days. 

During the time the ripened cream butter fell 2.2 points 

on the average in total score and 4.1 in flavor and at 

the same time neutralized crean fell .4 and 2.4 respec- 

tively. There viere only two instances out of the 25 

experinents where the flavor of the ripened cream butter 

received a higher score at the second scoring than the 
other 

neutralized cream butter. In two instances however the 

scores were the same. But for the balance the flavor 

score of the neutralized butter was much higher than thr.t 

avey4q 
of the ripened cream as the 1.5 pointsAdi1fererxce would 

indicat& 

A comparison of the scores tends to show that 
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both sweet cream and neutralized cream make a better 

keeping butter than ripened cream. But it al1s far 

short of proving this result to be fact. The differ- 

erices in the scores are too narrow and the results 

t x..uÌi without uniformity. Even if the dif- 

fererices were uniform and wide the experiment is not 

extensive enough to warrant a conclusion. If one is 

to be reached it must be thru the examination of other 

investigations of a more thoro nature. The results 

here are merely confirming,not conclusive. 

LOSS OF FAT Ii TEE BUTTERMILK 

Experiment Test of buttermilk 
No. 

Sweet Ripened Neutralized 
ç (A no 
d .'-1 

6 .05 .05 .04 
7 -- .02 .01 
8 .04 / .46 -- 
9 .04 .07 .04 

10 .11 -- .15 

Average .056 .124 .078 
.L .04 

16 .14 .06 
17 # .33 # .20 
18 .16 .iô 
19 .06 .04 
20 # .4 # .21 
21 .05 .04 
24 .05 .04 

Average .056 .146 .10 

# .071 # .079 

p 
# Shot?churnings omitted. It will be rioted 

that the churning periods for 8-B, 17-B, and 20-B were 

12, 22, and 19 minutes respectively. For 17-C and 20-C 

the churning periods were 30 and 24 minutes, 



C one lue Ion 

Butter manufactured from sweet cream is better 

for storage purpoee. This statement is borre out 1y 

the early work of J AMeyer and G E Patrick and by the 

more recent observations of the Experiment Station men 

euch as Larsen, Lurid and Miller, Hunziker1 Guthrie and 

others. The more conclusive work is reported by in- 

vetigators of the Dairy Division emong whom are Gray, 

Rogers, Thompson, and Keithley. Their results make 

any other conclusion almost untenable, hut the success 

which the large California Central Creamery Company 

obtains by churning sweet cream is the best proof1 per- 

haps, that sweet cream butter is better for storage 

purposes than ripened cream butter. The results of 

this experiment also go to confirm such a conclusion. 

It is not so certain that neutralized cream 

makes a better keeping butter than ripened cream since 

nc thoro investigations on this point are reported. It 

seems to be the general opinion among butter men who 

have to handle sour cream and its products that neutra- 

lizing the cream gives the butter higher quality and 

one that stands up better under storage. The results 

of the scorings of the last 14 experiments xiw tend 

strongly to bear out this opinion. and the results of 

the first li experiments which had a much shorter ator- 

age period are equally as positive. 
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The loss of butterfat ir the buttermilk as indi- 

cated by the few tests which viere made shows no material 

difference ir the three methods of churning the cream. 

The effective means of controlling this source of loss 

seems to lie in the proper churning temperature. 

The results show no perceptible difference in 

the keeping quality of butters make from sweet and neu- 

tralized cream. 

As to whether a flavor is pleasing or offensive 

to one's sense of taste is partly a matter of the individu. 

ual and partly a matter of the flavor the individual has 
have 

been accustomed to. Most butter consumersnever eaten 

butter that did riot volunteer its own greetings while on 

their plate. Butter without this ability to penetrate to 

the palate at long range is usually pronounced irisipi 

and low flavored. Sweet and neutralized cream produce 

a butter of mild flavor. With age the flavor generally 

becomes slightly more characteristic of ripened cream 

butter arid ix judges often score the aged sweet cream but- 

ter hi&her than when fresh, perhaps, becsuse they are 

used to the ripened cream butter flavor and appreciate 

it more. It seems that this preference for flavor of 
(33) 

ripened cream butter 'is a mere whim" as J A Meyerex 

pressed it in 1889 and will change as the butter con- 

sumers learn to like the mild flavored and better keep- 

Ing butter produced from sweet cream. Prom the manufact- 

urers standpoint it is not always profitable to undertake 
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this educational reform work and creameries are back- 

ward about taking up the methodAnlanufacture of butter 

even where they receive a sweet cream supply of cream. 
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