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INTRODUCTION 

The quality of butter does not remain constant when it is 

held in storage. It is subject to changes through chemical action, 

and through the action of bacterie, yeasts end molds. The pleasing 

f laver of' fresh butter gradually disappears during storage and a stale 

or storage flavor becomes noticeable. Certain specific flavors may 

also develop. Some of these are metallic, oily, tallow-y, fishy and 

rancid. A considerable reduction in the commerical value of the 

butter results when any one of these flavors develops. 

Marketing conditions make it necessary to keep butter for 

varying periods of time. For short periods of storage the butter 

is held for about a month at temperatures slightly above freezing 

from the time of its manufacture; for long periods of' storage the 

butter may be held for from six to eight months at about 16.6° C 

(0 
F) before it reaches the consumer. 

Multiplication of bacteria is more likely to occur at 

temperatures of 00 C to lO C (32° F to 50° F) than at lower tern- 

peratures, and under commercial storage conditions multiplication 

probably never occurs. It was with the view of finding out what 

part micro-organisms play in the deterioration of butter held at 

temperatures of from 4.30to 100 C (40° to 50° F) that the present 

study was undertaken. 
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REVIEW OF LITERATURE 

Bact eriE 

Butter made wider the most sanitary conditions of inanufac- 

ture is never &terile. Macy (i) jn study of 483 samples of a1ted 

butter and 123 samples of unsalted butter, found the bacterial counts 

of the fresh butter to be most conìxnonly below 50,000 per C.C., 

although a considerable proportion of the fresh unselted butter had 

bacterial counts in the millions per c.c. 

The largest number of bacteria per gram of butter made 

from unripened cream has been reported by Orla-Jensen (2) to be 

59,000,000; by Teiohert (3), 22,010,600; and by Sayer, Hahn and Far- 

rand (4), 26,000,000. 

Under temperature conditions of-60 C1(ll.2° F) to-23.30 C 

( -10° F) (6)(l0)(7)(4) and over a period of time there is generally 

a reduction in the numbers of bacteria in butter. Teichert (4), and 

Dalla Torre (5), found an increase in numbers of bacteria for the 

first few days 'when the butter ws held in refrigerators. It is 

reported by Hammer (6) that an increase In the number of bacteria 

may take place under certain conditions, but t'the usual change is a 

decrease in count, which is especially rapid during the early part 

of the holding period, primarily due to the death of the butter cul- 

turo organisms." Rogers (7) found an increase in numbers of lique- 

fying bacteria taking place for a short time in butter made from 

pasteurized and unpasteurized cream when stored at temperatures of 

_12.10 C (10° F), but "these were SOCfl suppressed by the lactic acid 



'J- 

bacteria." This increase, however, was followed by a slow decrease. 

The decrease in nuibers of bacteria during storage, aitho 

there may be a multiplication of some types, takes place at a rate 

depending on a number of factors, such as the temperature of holding 

(4)(7)(8)(9)(lo)(12), and the salt concentration of the butter 

(4)(s)(ll)(12). Grimes (io) found from a study of the keeping quali- 

ties of butter held for periods of six months at a temperature of 

-21.1° C (-.6° F), that several types of organisms, notably resistant 

strains of S. lactis, slow S. 1actj type, S. pftcitrvor, lactic 

acid forming, non-coagulating, non-citric acid fermenting strepto- 

cocci, various types of inicrococci, inert types, alkali-forming types 

and proteolytic types survived the storage period. The average de- 

crease in numbers of bacteria during the storage period in butter 

made from pasteurized sweet cream was approximately 20 per cent, 

while the decrease in numbers in butter made with butter culture was 

from 95 to 99 per cent. Brocrn, Smith and Ruehie (9) recovered lactic 

acid bacteria after 275 days storage at -16.6° C (00 F), and in one 

oase they recovered these organisms after 426 days of storage. 

Typical Streptococciis 1ctIs organisms decrease in numbers 

rapidly in storage on account of the unfavorable conditions present 

in butter for their development (3)(7)(12). The presence of salt 

(l1)(12)(l), and the small amounts of food material, particularly 

lactose (l0)(13) that are present check their growth. Brown, (13) 

in studying two samples of butter, found that the lactose content de- 

creased from 0.315 per cent and 0.325 per cent to 0.285 per cent and 
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0.290 per cent respectively, in 428 days; 50 percent of the decrease 

took place during the first 10 days; when the butter was taken from 

storage at the end of 428 days and placed at roan ten'perature very 

little further decomposition of lactose occurred. 

The bacterial content of fresh butter is influenced to a 

large extent by the care used in the various steps of its manufacture. 

Pasteurization, when properly carried out, destroys a large per centege 

of the bacteria present in the cream. Hunziker (14) in a study of 

136 different churnings found the average number of organisms remain- 

ing in the pasteurized cream, when various temperatures were used 

to be as follows: 

TABLE I 

- Raw Cream - Pasteurized Cream 

Types of Organibms 145° F 20 min. 165° F flash 185° F flash 
Organisms per c.c. organisms organisms organisms 

per c.c. per c.c. per c.c. 

Total Count 209,714,285 113,574 14,768,000 1,416,029 

Acidifiers 123,985,714 42,928 8,415,000 837,352 

Liquefiers 16,182,854 3,035 1,295,000 81,429 

Yeasts and 4,032,000 2,201 197,000 16,782 
moi d s 

The average per cent efficiency of pasteurization for the 

136 different churnings was as follows: 

TABLE II 
(on following page) 
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TABLE II 

Per Cent Lecrease of Organisms 

Method of Total counts Acidifiers Liquefiers Yeasts and 

Pasteurization per cent per cent per cent molds per nt 

145° F holding 99.85 99.95 99.98 99.88 

165° F flash 89.82 89.77 90.19 86.18 

185° F flash 98.97 96.07 99.63 98.90 

Pasteurization is not 100 per cent efficient. Though the 

number of bacteria may be reduced over 99 per cent, sorne still remain. 

Butter made from pasteurized cream would thus contain fewer 

organisms than it would if it were made frorn unpasteurized cream. 

During the manufacture of butter the pasteurized cream and the butter 

are subject to contamination (12)(6)(l5). The wash water is frequent- 

ly a cause of the bacterial infection of butter (16)(12)(15), often 

resulting in a decrease of butter quality. 

It has been shown by a number of research workers (1l)(17) 

(18)(19) that some types of bacteria may multiply in butter and may 

have a direct influence on its quality. A low salt concentration, 

high temperature of storage, and a large content of curd and lactose 

(21)(13) are factors that favor the increase of bacteria. 

Certain types of bacteria are responsible for certain 

specific flavors. Eckles (20) was able to produce a putrid condition 

in butter, made from cream that was ripened with an organism isolated 

from a putrid sample. Fishy flavor is due to the action of acid and 



a1t on the curd, but it has also been produced (18)(l9)(21)(22)(23) 

in butter by the action of Bacterium ichthyosmius. Metallic flavor 

in butter is usually due to the action of acid, produced by bacteria, 

on metals. Ruehie (17)(24) succeeded in producing this defect by 

the inoculation of creern with various organisms, including Bacillus 

mycoi, megatherium, Bacillus vulgatus, Bacillus reiiosus, 

and two strains of Baciflus subti_. 

While the salt content ii. some butter is low enough to per- 

mît the growth of bacteria (4)(9)(ll), investigations in this country 

indicate that a salt concentration of 15 per cent or more in the 

moisture of butter is not conducive to an abundant growth of bacteria 

(l)(il). racy (1) reports a tendency for unsalted samples to show 

an increase in count, and a general tendency for salted samples to 

show decreases in count when held under varying conditions of storage. 

In suxmtarizing, it can be stated that bacteria may cause the 

deterioration of butter. Butter is never sterile and although there 

is a decrease in numbers of bacteria when the butter is held at 

storage temperatures of -6° C (11.2° F) to -23.3° C (_100 F), the 

bacteria present give rise to products that affect the quality. 

Fishy, metallic and putrid flavors in butter have been found to be 

caused by bacteria. Bacteria, in an indirect manner favor chemical 

changes in butter through the production of acid and of various 

ferments that may act as catalyzers. 

MOLDS 

Mold8 may be responsible for the deterioration of butter. 
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They may grow upon the surface of the product, producing discolora- 

tion, and they may produce flavors which are very objectionable. 

Butter is not commonly regarded as one of the best rnediizns 

for mold growth, if held at a low humidity, since the fat which is 

the chief constituent of butter is less suitable for growth than 

the protein and lactose which are present in only small amounts. The 

moisture content is also comparatively low and the salt concentra- 

tion relatively high for the best development of mold growth. Thorn 

and Shaw (26) found that samples of butter Inoculated with various 

molds showed no growth at ordinary humidities. Using definite 

humidities, the growth of molds was found to be "greatest at l0 per 

cent, good at 90 per cent, considerable at 79.6 per cent, and little 

or none at 69.6 per cent relative humidity." This is an indication 

that the moisture of the atmosphere is an essential factor to mold 

growth regardless of the nutrients in the butter. 

It has been found by Thom, (27) that the holding process 

of pasteurization at a temperature of 62.8° C (145° F) for 30 

minutes for sweet milk, resulted in the destruction of the conidia 

of every species of mold investigated except those of 

repins, &spergzillus flavus and A.sporgillus fumigatus. The molds 

that survived, were, according to Thom, found only occasionally 

in butter. Lund (28) succeeded in completely destroying the spores 

of Oidium lactis In sour cream held at a temperature of 5440 C 

(1300 F) for thirty minutes. 

Macy (29)(30) and other workers (31)(32)(33)(34) attribute 



the source of molds in butter to the raw cream, the pipe lines, 

pum)s, churns, parchnent paper, water, starter end salt. It is 

possible to practically eliminate yeasts and molds from the dairy 

plant, and consequently from the butter, by the use of pure water, 

by efficient pasteurization, steaming the pipe lines and churns, 

boiling the butter packing equipment and parchment paper, and by 

the use of containers and coolers that are free from yeasts and 

molds (29). Several invsstiators (28)(29)(30)(31)(32)(33)(34) 

have suggested the yeast and mold count to be an indication of the 

pasteurization efficiency, and of the freedom of the eauipment, 

wash water, churns, pipe lines, pumps, wooden ware, parchment paper, 

salt and containers from these organisms. 

It is generally agreed (20)(29)(30)(35)(36) that salt 

has a retarding effect on the growth of yeasts and molds in butter. 

Thom (20) states, "that salt up to 2.5 to 3 per cent in butter is 

sufficient to prevent mold growth, or to reduce it to a negligible 

amount." Salt, however, does not always prohibit the growth of 

mold. Macy (35) found that Mucor aylvaticus and E.hizopus nigrican 

were inhibited at a salt concentration of 5 per cent. Alternaría 

humic, A1)erpillus flavu, eriillus niger, Hormodendrum 

cladpsporioide, Penicillium biforme and Penicilliurn ejxpaxisum were 

capable of growing on media containing 15 per cent of salt, arid in 

some cases the Pinicillia showed slight growth at 20 per cent salt. 

Thom (26) states that "Mold growth is progressively reduced 

by low temperatures. Total inhibition is reached only when the 
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moisture is chanced into ice ory8tals." Macy (35) in studying the 

effect of temperature on the conditions of growth, found that 

Alternaría hwnicola, erLillu f lavus, Aspe.Tgillus nier, Upinoden- 

drwri cladosporio1de, Mucor sylvaticus. Qidium 1acti, Penicijiluin 

biforme, Penicillium expansum and Rhizous nigrìcans were acti7e at 

temperatures of 200 to 25° C (68° to 75° F). As the temperature was 

lowered, Asperillus flavus was finally checked at 100 C (500 F) 

and Aspergillus niger and Rhizopusni&ricans at 00 C (32° F). 

A combination of salt and low temperatures is generally 

regarded as being responsible for a decrease in the numbers of 

yeasts and molds in butter held after manufacture. Macy (i) states, 

"that there is a general tendency for salted butter to show a decrease 

in yeast and mold count during storage, and a tendency for unsalted 

butter to show an increase in mold and yeast count when held under 

coia'ercial storage conditions." He could discover no consistent 

relationship between the mold counts or the yeast counts and the 

quality of the butter. As a group the butter with the lower counts 

tended to have better keeping qualities, than did the butter with 

the high counts. 

Thom and Shaw (26) recognize three main types of visible 

moldiness in butter: "the orange-yellow areas due to Oidium lctis, 

the smudged or dirty green submerged type with little surface growth, 

due to species of Alternaria and Cladosporium, and the green surface 

colonies due to species of Penicilijum or more rarely sparj11u" 

Teichert (3) has reported a red coloration in butter to be due to 
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Aserillus riidu]..aris. 

The surface injuries are due most commonly to green molds 

of the genus Pnci1liun some of which are able to grow and fruit 

freely in the moisture present on the surface of the butter, and on 

the wrapper and wet inner surface of the container. 

Some molds are able to break down butter fat and casein 

with the production of products which may diffuse throughout the 

butter. .!cKay and Larsen (15) report a green Penicillium that pro- 

duced a cheesy flavor in butter. Orla-Jensen (3) reports a rancid 

flavor in butter to be due to Cladosporium butyri and also Oidium 

).actis. Thom (26) found the presence of P. Roueforti in a moldy 

tub of butter resulting in marked physical changes in the fat and 

the presence of a strong odor and flavor resembling that of Roque- 

fort cheese. He also states that itmold development upon the butter 

itself when continued for a considerable period produces changes 

which cannot be eliminated even by the renovation process.t' 

In brief, the growth of molds in butter appears to depend 

upon the humidity of the atmosphere in which the butter is kept, the 

supply of oxygen, the temperature and period of storage, and the 

concentration of salt. These influences may act separately or 

collectively. The species of molds must also be considered as factors 

in the molding of butter as some species of mols may grow in a high 

salt concentration, but not at a low temperature, while other species 

may grow and fruit freely under the opposite conditions. 
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Investigators agree that the presence of mold spores is 

undesirable in butter. They may grow under favorable circumstances 

and seriously mar the appearance of the butter or they may give 

rise to products that influence the flavor of the butter. 

Whether growth occurs or not, the mold count of fresh 

butter is an indication of the pasteurizing efficiency, or of con- 

tarnination through the creamery equipment. Old churns which cannot 

be freed from molds through any manner of washing are freouently 

the greatest contaminating influence of the butter. 

Yeasts 

Yeasts are generally found to be abundant in various 

dairy products, particularly in cream, butter and cheese. Yeasts 

occur cuite regularly in cream, and the numbers usually increase 

when the cream is held. 

The yeasts found in dairy products are for the most part 

torulae (false budding yeasts) (4). A tentative classification of 

these torulse has been proposed by Cordes and Hammer (37) as follows: 

A. Yeasts producing conspicuously colored colonies. 

Group I A. Producing pink colonies - Torula glutinis 

2A. Yeasts not producing conspicuously colored colonies. 

Group II B. Yeasts producing dull spreading irregular 

edged colonies on whey agar. 

a. Growth very thin on whey agar; action 

on milk inconspicuous - Mycodernia monasa. 
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2a. Growth flat on whey agar, but not 

thin, rapid digestion of sweet milk. 

2B. Yeasts not producing dull, spreading irregu- 

lar edged colonies on whey agar. 

Group III Yeasts showing white, smoothed-edged colonies 

and pronounced gas formation on milk. 

a. Optimum near 370 
C, cells oval - Torula 

cremori s. 

b. Growth slow if at all at 37° C, but 

good at 300 C; cells spherical - Torula 

sphaerica. 

Group IV Yeasts showing white, smoothed-edged colonies, 

but no gas formation in milk - common white 

yeasts. 

a. Gas produced in saturated sucrose bouillon; 

includes Torula lactis-condensi and other 

forms. 

b. No gas in saturated sucrose bouillon. 

Includes a great variety of species, many 

of which produce no change in sweet milk. 

The occurence of yeasts, together with molds in butter and 

how to prevent their occurrence has been rather extensively investi- 

gated recently. Yeasts and molds are generally found in butter. 

(38)(39)(28)(34). As the butter ages the bacteria decrease in numbers 

but the yeasts remain viable and frequently increase in numbers (3)(9). 
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According to Macy (i) the yeast count is generally higher 

than the mold count in both fresh and stored butter. The yeast 

count of butter in conjunction with the mold count serves as a check 

to the sanitary efficiency and pasteurizing efficiency of' the butter- 

making operations. 

Yeasts are generally considered to be detrimental to the 

quality of butter, (24)(31)(39), sometimes causing a bitter flavor 

( 17). Macy (i), however, was unable to correlate the mold and 

yeast count with the keeping quality of the butter when held at 

various temperatures; and Grimes (io) was not able to effect the 

keeping quality of butter by adding various tyDes of yeast and 

Oidium lactis to the pasteurized cream before churning when the 

butter was held in cold storage at _21.10 C (-6° F) for six months. 

It has been generally found that the yeasts and torulae 

of butter are not as sensitive to high salt concentrations as are 

molds and bacteria, (il)(3)(4), and that yeasts survive the cold 

storage period, and sometimes multiply at 00 C (32° F). Rahn, 

Brown and Smith (e) found a torulae that was able to multiply 

slowly at -6° C (21.2° F) in salted butter, but it did not affect 

the quality of the butter. 

In sunnarizing, it may be said that yeasts, or torulae 

of butter produce yeasty and bitter flavors in butter. They are able 

to live and multiply in stored salted butter end are frequently the 

last of the micro-organisms to disappear when the butter is held over 

a long period of storage at 00 C (32° F). Yeasts seriously impair the 
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quality of cream, and in conjunction with bacteria and molds they 

produce undesirable flavors in the resulting butter. 

STATEMENT OF TIrE PROBLF1 

The problem involved a study of the nbers and types 

of bacteria, yeasts and molds that were present in butter manufac- 

tured by nine representative Oregon creiineries, in relation to the 

score, when fresh and after storage for one month at 430 to 100 C 

(400 to 50° F). 

It was also the object of the study to classify the repre- 

sentative types of bacteria, yeasts and molds present, and to isolate 

if possible some of the types of organisms that may have been responsi- 

ble for butter deterioration. 

Methods 

The butter from nine creameries located in different sec- 

tions of Oregon was used for the study. These creameries were regu- 

lar participants in the Monthly Butter Scoring and Analysis Service 

conducted by the Oregon State College. Two pounds of butter repre- 

centing the usual first grade churnings were sent in for the monthly 

scorings. One pound was scored immediately and the other pound was 

put away in its original wrappings for one month at 4.3° to 10° C 

(400 to 500 F). 

The work was divided into the following order: 

1. The fresh butter was: 

a. Scored by three competent butter judges. 
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b. Analyzed for fat, moisture, salt and curd. 

c. Plated for bacteria, yeasts and molds. 

d. 25 contiguous bacterial colonies were picked into 

tubes of sterile litmus milk for classification 

into types. 

2. The stored butter was: 

a. Scored by the seme three judges. 

b. Plated for bacteria, yeasts and molds. 

e. 25 contiguous bacterial colonies were picked into 

tubes of sterile litmus milk for classification 

into types. 

3. .!iscellaneous: 

a. Bacteria studied and classified by methods of pure 

culture study. 

b. Molds studied and classified. 

e. Yeasts studied and classified. 

The samples for bacteria, yeasts and molds were taken by 

means of a sterile butter trier. plug of butter representing a 

uniforri cross-section of the print was thus obtained. This sample 

was placed in a sterile test tube closed with a sterile cori: stopper. 

The samples for composition were made from portions of 

butter cut from the prints by means of a spatula, and placed in a 

glass top fruit jar. About 4 oz. were used as a sample. 

The test tubes, containing the plug of butter for plating, 

were placed in a water bath and warmed to a temperature of about 
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45° C (113° F ). After the sample was thorouh1y melted, it was well 

mixed by shaking. One c.c. of the butter was then used to make the 

necessary dilutions in water blanks held in a water bath at about 

4Q0 
C (104° F). Dilution for yeast and mold counts were always made 

at a dilution of 1:10 by the use of 9 c.c. water blanks. Dilutions 

for bacteria were always made in duplicate at a dilution of 1:1000 

and 1:10,000 by the use of 99 c.c. water blanks. 

The numbers of bacteria present in butter were determined 

by plating the butter on Beef Infusion Agar having an E ion concen- 

tration of 6.8 to 7.0,as this medium was thought to give the most 

representative count of bacteria. The plates were incubated at 

37° C (98° F) for three days; left at room temperature of approxi- 

mately 210 C (70° F) foi' two days, after which period they were 

counted. 

The yeast and mold determinations were made by using Difco 

Dehydrated Malt Agar which at the time of plating was acidified with 

a 10 per cent solution of sterile lactic acid to an E ion concentra- 

tion of approximately 5.5. The plates were incubated at room tem- 

perature of approximately 210 C (70° F) for five days, after which 

period they were counted. 

In studying the types of bacteria, twenty-five contiguous 

colonies at the time of counting were picked from the plates into 

tubes of sterile litmus milk. These tubes were then kept at room 

temperature of approximately 210 C (70° F) for two weeks after which 

time the changes caused by the bacteria were noted. 
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The most conon1y occurring bacteria, yeasts azìc molds 

were isolated in pure culture, and were studied and classified by 

the usual methods of pure culture study (40). 



TABLE 3 
s 

. 

Comparison of the Scores of Fresh nd Stored Semples of Butter, with the Number 
of Bacteria, Yeasts and o1ds Present, and Vd.th the er Cent of Salt in the Butter 

MONTH SCORE I BACTERIA t YEASTS t MOLD 'Salt 
Fresh Stored Lecreese I Fresh Stored Increase 1Freh Stored IncreeFresh Stored 'ncreisel 

March 89.0 87.0 2.0 748,000 188,500 -559.500 220 20 -200 0 0 0 2.4 

ipril 91.0 90.5 .5 267,000 355,5OO 488,500 110 25,900 25,790 0 0 0 3.4 

May 90.0 88.0 2.0 98,000 920,000 -4-822,000 1,030 9,000 7,970 20 0 -20 2.3 

June 91.0 89.5 1.5 352,000 610,500+258,500 500 2,080 1,580 40 10 -30 2.7 

July 91.5 89.0 2.5 260,000 194,000 -66,000 460 1,620 1,160 10 10 0 2.5 

íug 91.0 90.0 1.0 350,500 1,050,000+699,500 800 620 -180 20 10 -10 3.1 

sept 89.0 87.0 2.0 1,395,000 530,000 -865,000 980 760 -220 60 0 -CO 2.2 

Oct 91.5 89.0 2.5 1,050,000 2,025,000 975,000 230 2,090 1,860 20 10 -10 2.5 

Nov 90.0 89.5 .5 290,500 10,000 -280,500 210 40 -170 20 0 -20 2.6 

Dec 89.0 89.0 .0 1,380,000 820,000 -560,000 260 160 .400 0 0 0 2.1 

Jan 90.5 89.0 1.5 594,000 505,000 -89,000 40 30 -10 0 10 10 2.4 

Feb 89.0 89.0 .0 1,890,000 905,000 -985,000 70 30 -40 0 0 0 2.2 

Avg. 90.21 88.88 1.3 722,917 676,125 46,792 409 3,529 3,120 16 4 -12 2.6 
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(o CREAAERY O 

Comparison of the Scores of Fresh and Stored Samples of Butter, With the Number 
of Bacteria, Yeasts and Molds Present, and With the Per Cent of Salt in the Butter 

MONTH SCORE BACTERIA YEASTS MOLDS Salt 

- Fresh Stored Decrease Fresh Stored Increase IFresh Stored IncreaseFresh Stored Increasel % 

March 92.0 91.0 -1.0 74,500 8,500 -66,000 230 0 -230 0 0 0 3.5 

pril 91.0 91.0 0.0 202,500 39,500 -163,000 650 200 -450 0 0 0 3.4 

May 91.5 90.5 -1.0 63,500 135,500 72,000 120 3,140 3,020 0 0 0 2.5 

June 91.5 90.0 -1.5 35,000 23,500 -11,500 40 50 10 10 0 -10 2.1 

July 92.5 90.0 -2.5 5,000 2,500 -2,500 30 0 -30 0 0 0 2,7 

Aug 93.0 90.0 -3.0 7,500 18,500 11,000 530 630 100 10 20 10 2.4 

Sept 90.5 90.0 -0.5 74,500 4,000 -70,500 170 20 -150 10 0 -10 2.4 

Oct 91.0 89.5 -1.5 830 14,100 13,270 0 0 0 0 0 0 3.0 

Nov 91.5 91.0 -.5 19,500 7,500 -12,000 0 io io O O O 2.9 

Dec. 93.0 88.0 -5.0 8,500 3,500 -5,000 30 60 30 0 30 30 3.0 

Jan 91.0 91.0 .0 15,500 4,500 -11,000 0 0 0 0 10 10 2.7 

Feb 90.33 91.0 .67 42,500 16,000 -26,500 0 0 0 0 0 0 2.8 

Avg. 91.57 90.25 1.32 45,778 23,133 22,645 150 343 193 3 5 2 2.8 



TABLE5 
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Comparison of the Scores of Fresh and Stored Butter, With the Number of Bacteria, 
Yeasts eiid "olds Presert, and With the Per Cent of Salt in the Butter 

MONTH scorE BACTERIA YEASTS MOLDS Splt 
Stped Decrecse I Fresh Stored Increase IFreEh Stored IncreasjFresh Stored Iricreeset % - _jsL 

Marc} 90.5 87.0 -3.5 3,500 12,000 8,500 160 0 -160 0 0 0 2.1 

April 89.5 89.0 -0.5 87,000 45,000 -42,000 80 400 320 0 0 0 2.7 

May 92.5 91.0 -1.5 15,000 113,500 98,500 110 4,230 4,120 0 30 30 2.1 

June 91.0 91.5 0.5 2,500 43,500 41,000 340 3,380 3,040 20 10 -10 2.6 

July 90.5 90.0 -0.5 16,500 4,000 -12,500 90 980 890 0 20 20 3.1 

Au 90.0 89.0 -1.0 4,500 980,000 975,500 70 1,140 1,070 0 20 20 2.6 

Sept 90.0 89.0 -1.0 45,000 3,500 -41,500 0 30 30 20 10 -10 2.5 

Oct 90.5 90.0 -0.5 12,500 11,900 -600 80 80 0 0 0 0 3.0 

Nov 91.0 90.5 -0.5 29,000 3,000 -26,000 80 0 -80 lo O -lo 3.0 

Dec 91.5 89.0 -2.5 12,000 6,500 -5,500 30 300 270 0 20 20 2.3 

Jan 90.75 89.0 -1.75 7,000 2,500 -4,500 10 10 0 10 O -10 2.4 

Feb 89.66 90.0 .34 97,500 134,500 37,000 50 10 -40 40 0 -40 2.7 

Avg. 90.62 89.58 1.04 27,667 113,325 85,658 92 880 788 8 9 1 2.6 



TABLE 6 t 

t) 
I-J CREAMERY C 

Comparison of the Scores of Fresh and Stored Samples of Butter, With the Nnber 
of Bacteria, Yeasts and Molds Present and Vlith the Per Cent of Salt in the Butter 

MONTH SCORE BACTIA YEASTS MOLDS Salt 
Fresh Stored Decreasel Fresh Stored Incrse Fresh Stored IncreseIFresh Stored Incre'sef % 

Marc1 90.5 90.5 0.0 71,000 136,000 65,000 740 10 -730 0 10 10 2.3 

April 88.0 87.0 -1.0 219,500 348,500 129,000 980 37,800 36,820 10 0 -10 2.5 

May 89.5 89.0 -0.5 299,500 293,000 -6,500 3,200 3,530 330 10 40 30 3.4 

June 90.0 89.5 -0.5 39,500 491,000 451,500 210 210 0 20 30 10 2.4 

July 85.0 84.0 -1.0 32,500 0 -32,500 450 1,500 1,050 0 30 30 2.9 

Aug 90.0 86.0 -4.0 7,500 1,645,000 1,637,500 3,860 17,500 13,640 40 O -40 2.2 

Sept 

Oct 89.0 88.0 -1.0 81,500 276,500 195,000 600 910 310 0 10 lO 2.3 

Nov 91.0 91.0 0.0 137,000 186,000 49,000 540 30 -510 0 0 0 3.0 

Dec 88.0 88.0 0.0 13,500 1,000 -12,500 0 0 0 0 0 0 3.2 

Jan 90.0 90.0 0.0 208,500 325,000 116,500 150 20 -130 30 0 -30 3.5 

Feb 90.83 91.0 .17 368,000 106,000 -262,000 860 290 -570 20 0 -20 2.5 

Avg. 89.26 88.55 .71 134,364 346,182 211,818 1,054 5,618 4,564 12 11 -1 2.7 



TABLE 7 

CREAMERY W I 

Comparison of the Scores of Fresh and Stored Samples of Butter, With the Number - - of Bacteria, Yeasts and MoldsPresent, and 'Jith the Per Cent of Salt in the Butter 

MONTH SCOJE BACTERIA YEASTS MOLDS SALT 
Fresh Stored Decreie Fresh £tored Incre'se JFriîStored IncrepseiFresh ßtored IncreeI % 

March 91.0 90.5 -0.50 262,000 7,500 -254,500 450 800 350 0 10 10 3.2 

April 91.5 90.5 -1.00 60,000 48,000 -12,000 370 990 620 0 0 0 2.7 

May 90.0 89.0 -1.00 137,500 162,000 424,500 500 680 180 0 0 0 2.8 

June 91.5 91.5 0.00 55,000 52,500 -2,500 60 40 -20 60 10 -50 3.0 

July 91.5 91.5 0.00 287,000 139,000 -148,000 20 6,000 5,980 0 20 20 2.7 

Aug 90.0 89.5 -0.50 234,000 238,000 4,000 80 10 -70 30 20 -10 3.0 

Sept 90.0 89.5 -0.50 235,500 68,500 -167,0O 220 90 -130 30 0 -30 3.3 

Oct 90.5 90.5 .00 234,000 326,500 92,500 100 120 20 0 0 0 2.2 

Nov 90.5 80.5 -1.00 137,500 12,500 -125,000 90 0 -90 10 0 -10 2.6 

Dec 91.0 90.0 -1.00 26,500 34,500 8,000 10 50 40 0 0 0 3.0 

Jan 91.0 90.0 -1.00 112,000 77,000 -35,000 0 0 0 20 0 -20 2.5 

Feb. 90.16 90.5 +.34 56,500 144,000 87,500 150 10 -140 30 0 -30 2.6 

Avg. 90.72 90.21 -.51 153,125 109,167 -43,958 171 733 562 15 5 -10 2.8 



TABLE 8 

C R E A M E R Y 
- 

M 

Comparison of the Scores of Fresh and Stored Samples of Butter, with the Ntber 
of Bacteria, Yeasts and molds Present, and With the Per Cent of Salt in the Butter 

t') 

MONTH SCORE BACTERIA (EASTS LIOLDS SALT 
Fresh $tored Decrease Fresh Stored Increase i Fresh Stored IncreaseiFresh Stored Increaset % 

March 90.5 89.0 -1.5 505,000 20,000 -85,OOO 3,050 30 3,020 lO 290 280 2.4 

April 900 89.0 -1.O 349,000 292,500 -56,000 5,000 28,700 23,700 60 40 -20 2.5 

May 90.0 89.5 -0.5 107,500 191,000 83,500 2,000 3,650 1,550 0 30 30 2.6 

June 90.5 90.5 0.0 43,500 70,000 26,500 150 280 130 10 0 -10 3.0 

July 90.5 90.5 0.0 44,500 210,500 166,000 1,780 12,300 10,520 20 0 -20 2.7 

Aug 89.0 88.0 -1.0 76,000 306,000 230,000 5,500 7,400 1,900 30 0 -30 2.7 

Sept 89.0 88.0 -1.0 535,000 47,000 -488,000 4,530 1,210 -3,320 40 0 -40 2.5 

Oct. 91.0 91.0 0/0 162,000 230,500 68,500 690 1,310 620 0 0 0 2.6 

Nov 90.5 91.0 0,5 526,000 83,500 -442,500 1,400 0 -1,400 30 0 -30 2.7 

Dec. 90.0 90.0 0.0 89,500 53,500 -36,000 180 60 -120 0 0 0 3.0 

Jan 90.25 89.0 -1.25 79,500 67,000 -12,500 120 0 -120 0 0 0 2.6 

Feb 90.33 90.5 .17 127,000 128,500 1,500 450 90 -360 20 0 -20 2.6 

Avg. 90.13 89.67 .46 220,375 141,667 -78,708 2,071 4,566 2,515 18 30 412 2.7 



TABLE 9 

CREAMERY I 

Comparison of the Score8 of Fresh and Stored Samples of Butter, with the Number 
of Bacteria, Yeaat8 and Molds Present, and With the Per Cent of Salt in the Butter 

?.ONTH SCORE BACTERIA YEASTS MOLDS SALT 
Fresh Stored Decreasel Fresh Stord Increase Fresh Stored IncreaseFresh Stored Incrase 

March 91.5 89.5 -2.00 45,000 1,500 - 43,500 150 0 -150 0 0 0 2.5 

April 89.5 90.5 41.00 26,500 466,500 440,000 100 14,000 13,900 0 0 0 2.1 

May 91.0 89.0 -2.00 41,500 40,500 -1,000 150 150 0 0 0 0 2.2 

June 89.5 89.5 .00 15,000 68,500 53,500 120 140 20 10 10 0 2.4 

July 90.0 90.5 4 .50 8,000 45,500 37,500 470 760 290 10 50 40 2,8 

Aug 

Sept 90.0 90.0 .00 60,500 56,000 -4,500 50 0 -50 20 0 20 2.5 

Oct 90.0 90.5 -4.50 161,500 391,500 230,000 40 10 -30 10 0 -10 3.0 

I'ov 91.0 91.0 .00 59,000 10,000 -49,000 100 80 -20 50 0 -50 1.9 

Dec 89.5 89.0 -.50 7,500 1,500 -5,000 50 0 -50 0 0 0 3.0 

Jan 91.0 91.0 .00 4,000 7,000 3,000 470 300 -170 40 30 -10 2.5 

Feb 91.0 90.5 -.50 208,500 88,000 -120,000 20 200 .4-180 0 0 0 2.2 

Avg. 90.36 90.09 .27 57,909 106,954 49,045 156 1,422 -1,266 13 8 -5 2.5 



TABLE 10 
r', 

C, CREAMERY A 

Comparison of the Scores of Fresh and Stored Samples of Butter, With t'ne Number 

- of Bacteria, Yeasts and .ìo1ds Present, and '«ith the Per Cent of Salt in the Butter 

MONTH SCORE BACTERIA YEASTS MOLDS Salt 
Fresh Stored Decrease Fresh Stored Increase IFresh Stored IncreaseiFresh Stored Increasej % 

March 91.0 90.5 -0.5 596,000 10,000 -586,000 40 80 40 0 290 290 2.7 

April 89.0 89.5 0.5 36,000 3,000 -33,000 50 0 -50 0 440 440 2.6 

Lay 90.5 89.5 -1.0 29,500 49,500 20,000 30 70 40 0 20 20 2.5 

June 89.5 89.5 0.0 500 3,000 2,500 30 70 40 10 0 -10 3.5 

July 90.0 90.5 0.5 11,000 7,500 -3,500 340 6,500 6,160 390 20 -370 2.5 

Aug 91.5 91.0 -0.5 6,000 12,000 6,000 40 4,980 4,940 10 o -io 2.3 

Sept 91.0 91.0 0.0 2,295,000 147,500 -2,147,500 60 14,900 14,840 30 0 -30 1.7 

Oct 90.5 90.5 0.0 44,500 12,900 -31,600 50 50 0 0 10 10 2.8 

Nov 90.0 90.0 0.0 66,000 15,500 -50,500 50 10 -40 0 10 10 2.2 

IDeo 90.0 90.0 0.0 22,000 10,000 -12,000 0 0 0 0 0 0 2.9 

Jan 91.5 91.5 0.0 104,000 8,000 -96,000 140 30 -110 0 10 10 2.5 

Feb 91.33 90.0 -1.33 123,500 38,500 -85,000 0 0 0 0 0 0 2.5 

Avg. 90.49 90.29 .20 277,833 26,450 -251,383 69 2,224 2,155 37 67 30 2.6 



TABLE 11 

CREALERY R 

Comparison of the Scores of Fresh and Stored Samples of Butter, ith the Number 
of Bacteria, Yeasts and o1ds Present and nith the er Cent of Salt in the Butter 

MONTH SCORE - BACTERIA YEASTS MOLDS SALT 
Fresh Stored Decrease t Fresh Stored Increase Fresh Stored IncreasotFresh Stored Increase % 

March 91.0 91.0 0.0 80,500 16,000 -64,500 300 560 260 0 20 20 3.0 

April 89.5 90.5 +1.0 83,000 9,000 -74,000 150 1,550 1,400 20 0 -20 2.8 

May 90.0 89.0 -1.0 23,500 45,500 22,000 360 4,700 4,340 0 10 10 3.0 

June 90.5 90.0 -0.5 10,000 18,000 8,000 80 970 890 30 10 -20 2.6 

July 90.5 90.5 0.0 3,500 15,500 12,000 90 180 90 0 lO 10 2.7 

Aug 91.0 90.0 -1.0 2,000 19,500 17,500 150 40 -110 0 0 0 3.2 

Sept 88.5 89.0 -0.5 129,500 400,000 270,500 490 2,610 2,120 50 0 -50 2.2 

Oct 91.5 91.0 -0.5 18,500 7,700 -10,800 360 50 -310 0 10 10 2.8 

Nov 91.0 91.0 0.0 545,000 29,500 -515,500 390 10 -380 0 0 0 2.8 

Dec 90.5 89.0 -1.5 43,500 6,500 -37,000 60 0 -60 0 30 30 3.3 

Jan 88.5 90.5 4-2.0 34,500 2,000 -32,500 80 10 -70 0 0 0 2.8 

Feb 90.33 90.25 -.08 25,000 6,000 -19,000 90 50 -40 0 10 lO 2.7 

Avg. 90.24 90.15 -.09 83,208 47,933 -35,275 217 894 677 8 8 0 2.8 



TABLE 12 

Summary of Scores and Numbers of Bacteria, Yeasts and Molds 
Pre8ent in 106 Samples of Butter 

NAME 

- 

SCORE BACTERIA YEASTS MPLDS 
Fres} 

- - 

Ctored tecreaee Fresh £tored Increase Fresh Stored Increase ¿ Fresh Stored 
____ 

liicrease 

%+ I 

H 90.21 

- 

88.88 1.33 722,917 676,125 -46,792 409 3,529 3,120 16 4 -12 

o 91.57 90.25 1.32 45,778 23,133 -22,645 150 343 193 3 5 2 

G 90.62 89.58 1.04 27,667 113,325 85,658 92 880 788 8 9 1 

C 89.26 88.55 .71 134,364 346,182 211,818 1,054 5,618 4,564 12 11 -1 

w 90.72 90.21 .51 153,127 109,167 -43,958 171 733 562 15 5 -10 

M 90.13 89.67 .46 220,375 141,667 -78,708 2,071 4,586 2 ,515 18 30 12 

i: 90.36 90.09 .27 57,909 106,954 49,045 156 1,422 1 ,266 13 8 -5 

A 90.49 90.29 .20 277,833 26,450 -251,383 69 2,224 2 ,155 37 67 30 

R 90.24 90.15 .09 83,208 47,933 -35,275 217 894 677 8 8 0 

Avg. 90.04 89.74 -.66 191,4Q'1 176,771 - 14,693 488 2,248 1, 760 14 16 2 



TABLE 13 
r', 

CREAMERY H 

________________ Types_of_Baeteria_Present_in_Fresh_arid_S±ord_Butter - Litmus_1111k_CulturE_Method 
_________________________ Percentage ______________________________ 
MONTH ACID COAG ( ACID NON COAG 1 ALKALI I INERT ACID 

- 
JALKALI 

s NEUTRAL P'Pmo1T T 7TP P1'(ThTT 7T I PPPñ1T 7R 

March 8.00 4.00 12.00 4.00 4.00 76.00 92.00 

April 24.00 8.00 52.00 76.00 40.00 

May 60.00 4.00 40.00 40.00 

June 4.00 12.00 8.00 4.00 88.00 45.00 

July 4.00 12.00 28.00 12.00 68.00 4.00 

Aug 4.00 8.00 44.00 36.00 56.00 4.00 

Sept 4.00 40.00 28.00 8.00 48.00 72.00 

Oct 8.00 8.00 44.00 72.00 56.00 4.00 

Nov 12.00 44.00 60.00 28.00 4.00 24.00 8.00 

Dec 15.38 40.00 76.92 20.00 

Jan 74.20 63.60 18.18 28.50 

Feb 22.72 72.72 53.33 46.66 

56.00 

68.00 4.00 

7.6: 20.00 

9.09 9.09 

4.54 

48.00 

8.00 

20 00 

20.00 

Avg. 7.23 6.95 33.91 34.82 2.00 2.18 48.04 38.31 .67 11.73 2.05 1.09 6.33 1.67 



TABLE 14 
r', 

CREAMERY O 

- Types cf Bacteria Present in Fresh and stored Butter - Litmus L'ilk Culture Method 

- Percentage 
MONTH ACID COAG ACID NON COAG ALKALI INT PEPT}ERS PEM*ERS 

YrehStored ; !rresh Stored IFresh Stored Fres}Stored ; Fresh ftoredjFresh Storecll Fresh Stored 

March 36.00 68.00 24.00 4.00 4.00 32.00 28.00 4.00 

April 8.00 32.00 48.00 64.00 40.00 4.00 4.00 

May 4.00 60.00 72.00 32.00 24.00 4.00 

Juno 52.00 88.00 36.00 8.00 12.00 4.00 

July 16.66 58.33 16.66 25.00 83.33 

Aug 7.69 8.00 15.38 24.00 23.07 32.00 23.07 32.00 30.76 4.00 

Sept 28.00 28.40 52.00 14.20 12.00 8.00 57.10 

Oct 96.00 100.00 4.00 

Nov 4.00 27.27 92.00 54.54 4.00 9.09 9.09 

Dec 42.85 35.71 40.00 20.00 40.00 21.42 

Jan 8,70 12.50 91.30 75.00 12.50 

Feb 96.00 85.91 4.00 14.28 

Avg. 24.66 27.17 49.73 37.84 4.98 5.09 16.67 26.74 4.68 .76 .33 .33 .33 .33 



TABLE 15 
o 

CREAMERY G 

es of Bacteria Present in Fresh and Stored Butter - Litmus i1k Culture Method - 
Po r ont ae 

MONTH ACID COAG 
IACID 

NON COAG ALKALI INERT I ACID I ALKALI I NEUTRAL 
!PEPTONIZERS PE?TONIZERS !PEPTONIZERS 

March 20.00 4.00 16.00 

April 20.00 12.00 64.00 24.00 

May 40.00 48.00 4.00 

June 44.00 

July 36.00 50.00 12.00 12.50 

Aug 33.33 92.00 

Sept 84.00 40.00 

Oct 4.00 68.00 84.00 

Nov 8.00 80.00 50.00 

Dec 52.94 18.18 35.29 54.54 

Jan 43.75 37.50 40.00 

Feb 11.11 55.55 100.00 

72.00 84.00 4.00 

16.00 64.00 

8.00 96.00 4.00 

20.00 36.00 

4.00 44.00 25.00 

33.33 8.00 33.33 

4.00 10.00 12.00 50.00 

4.00 28.00 8.00 4.00 

12.00 50.00 

5.88 9.09 5.88 9.09 

18.75 

33.33 

12.50 4.00 

60.00 

9.09 

Avg. 19.32 7.01 43.47 46.75 1.24 3.5e 23.61 35.91 3.78 6.04 .33 .76 



TABLE 16 
CA 

CREAMERY C 

- - Trpes ofBacteriaPresent in Fresh and Stored Butter - Litrnu i1k Culture Method 
- - 

Percentage 
MONTH ACID COAG ACID NON-COAG ?LKALI INERT ACID ALKALI NEUTRAL 

; i ; : 
PEPTONIZERS PEPTONIZERS PEPTONIZERS 

Fresh Stored Fresh Stored Fresh Stored :Fre$h Stored Fresh Stored Fresh Stored Fresh Stored 

March 4.00 4.00 32.00 60.00 12.00 36.00 52.00 

April 48.00 12.00 4.00 52.00 84.00 

May 8.00 60.00 8.00 92.00 24.00 8.00 

June 28.00 12.00 24.00 52.00 32.00 4.00 4.00 

July 12.00 72.00 8.00 4.00 4.00 

Aug 16.00 20.00 48.00 8.00 24.00 40.00 32.00 8.00 4.00 

Sept 

Oct 8.00 36.00 28.00 8.00 52.00 48.00 12.00 8.00 

Nov 4.00 66.66 60.00 19.04 32.00 14.28 4.00 

Dec 16.66 72.22 5.55 5.55 

Jan 25.00 4.76 45.00 71.42 15.00 4.76 15.00 9.52 9.52 

Feb 7.61 56.21 46.15 18.75 12.50 23.07 12.50 23.07 

Avg. 9.61 9.37 31.23 33.51 7.57 7.55 33.19 23.69 6.23 3.69 1.45 .73 4.36 



TABLE 17 

CREAMERY W 

ypeG of Bacteria Present in Fresh and Stored putter - Litmus Milk 2ulture Method 

Percentae 
MONTH ACID COAG ACID NOr-COAG ALKALI INERT : ACID 

: ALKALI 
I 

NEUTRAL 
'PEPTONIZERS i PEPTONIZERS 'PEPTONIZERS 

Fresh Stored Fresh Stored IFresh Stored IFresh Stored IFresh Stored t Fresh Stored Fresh Stored 

?arcfi 20.00 5.00 28.00 16.00 32.00 95.00 4.00 

April 20.00 8.00 16.00 56.00 8.00 56.00 12.00 8.00 16.00 

May 28.00 20.00 12.00 8.00 56.00 72.00 

June 16.00 36.00 44.00 40.00 40.00 20.00 

July 92.00 44.00 4.00 4.00 56.00 

Aug 96.00 66.66 16.66 16.66 4.00 4.00 

Sept 68.00 88.00 12.00 12.00 16.00 8.00 4.00 

Oct 76.00 44.00 12.00 36.00 4.00 4.00 12.00 8.00 4.00 72.20 

Nov 20.00 27.70 40.00 20.00 20.00 

Dec 35.00 15.79 55.00 57.89 10.00 15.79 10.52 

Je_n 35.70 25.00 21.42 62.50 7.14 42.84 7.14 12.50 

Feb 18.18 13.64 59.09 68.18 4.51 18.15 13.64 4.54 

Avg. 43.74 32.82 25.29 28.77 5.60 .71 24.59 26.76 1.93 2.92 .71 7.68 



TABLE 18 

CREAMERY M 

Tykes of Bacteria Present in Fresh. and Stored Butter - Litmus Liilk Culture Method W- 
Percentage 

MONTH ACID COAG ;AcID NON-COAG ALKALI INERT ¡ 
ACID ALKALI t NEUTRAL 

t t t TPEPTONIZERS t PEPTONIZERS t PEPTONIZERS 

Fresh Stored Fresh Stored tFesh Stored IFresh Stored IFresh Stored I Fresh Stored Fresh Stored 

March 32.00 4.00 28.00 28.00 36.00 12.00 60.00 

April 16.00 12.00 44.00 40.00 8.00 32.00 48.00 

May 32.00 20.00 68.00 80.00 

June 12.00 40.00 12.00 36.00 68.00 24.00 

July 8.00 32.00 52.00 60.00 28.00 20.00 

Aug 28.00 8.00 4.00 24.00 4.00 20.00 44.00 48.00 12.00 8.00 

Sept 56.00 36.00 28.00 40.00 4.00 16.00 18.00 4.00 

Oct 8.00 28.00 56.00 36.00 12.00 4.00 24.00 32.00 40.00 

Nov 40.00 56.00 44.00 12.00 4.00 4.00 

Dec 55.55 62.50 11.11 16.66 5.55 27.77 16.66 4.16 

Jan 21.05 5.88 42.10 47.05 17.58 36.80 23.52 5.88 

Feb 17.39 54.54 39.13 13.63 21.73 31.81 17.39 4.34 

Av. 23.05 22.49 32.28 19.24 3.60 4.61 37.37 30.80 2.33 8.53 .67 3.33 



TABLE 19 

CREAMERY I 

- - T:,rJDs of Bacter Fresent in Fresh andStoredButter - Culture Method - 
- Percentage 

!ONTH ACID COAG ACID NON-COAG ALKAI.I INERT ACID ALKALI NEUTRAL 
; : t PEPTONIZERS , PEPTOIIZ1S ,PEPTONIZERS 

Fresh Stored t Fresh Stored 'Freshstored tFresh Stored tFreeh_rç1 t Fresh Stored 'Fresh Stor 

March 40.00 12.50 8.00 12.50 52.00 75.00 

April 76.00 24.00 100.00 

I.:ay 16.00 36.00 32.00 48.00 68.00 

June 50.00 92.00 50.00 8.00 

July 20.00 8.00 25.00 40.00 40.00 5.00 8.00 12.00 5.00 32.00 5.00 

Aug 

Sept 4.00 84.00 4.00 80.00 4.00 12.00 4.00 4.00 4.00 

Oct 4.00 100.00 88.00 4.00 4.00 

Nov 16.00 6.25 52.00 18.75 4.00 12.50 28.00 37.50 6.25 18.75 

Dec 40.00 53.33 

Jan 40.00 55.55 30.00 33.33 10.00 10.00 11.20 10.00 

Feb 45.83 33.33 12.50 8.33 4.16 29.16 66.66 

Avg. 27.08 16.15 24.61 21.14 12.03 1.14 29.56 36.05 3.92 9.46 1.36 2.91 1.42 2.07 



TABLE 20 
CA 
cJ 

CREAMERY A 

Tyof Bacteria Present inFresh and Stored Butter-Litmusi1k Culture Method - 
Percentage 

; 

t t t ACID t 

________ 
ALKALI t NEUTRAL 

MONTH ACID COAG 
, 
ACID ION-COAG ALKALI 

I 
INERT PEPTONIZERE PEPTONIZERS PEPTOI'JIZER 

J'resh Sted ' Fresh Stored 'Fresh Stored. 'Fresh Stored' Fresh toredt Fresh Stored'Fresh Stored 

March 96.00 72.00 4.00 4.00 24.00 

April 56.00 77.70 44.00 22.30 

May 24.00 12.00 40.00 8.00 36.00 80.00 

Juno 75.00 25.00 

July 23.53 9.09 17.65 27.27 11.76 35.00 9.09 5.88 18.18 5.88 36.36 

Aug 9.09 8.00 45.45 44.O0 4.00 32.00 45.45 12.00 

Sept 96.00 4.00 4.00 97.00 4.00 

Oct 36.00 40.00 76.00 8.00 4.00 16.00 20.00 

Nov 27.27 50.00 68.18 36.30 4,53 4.50 4.50 4.50 

Dec 14.29 16.00 66.66 84.00 4.76 9.52 4.76 

Jan 87.50 60.00 4.16 10.00 4.16 20.00 4.16 10.00 

Feb 25.00 32.00 29.16 68.00 33.33 8.33 4.16 

Avg. 41.22 34.65 30.27 39.32 5.55 2.71 9.11 10.34 46.24 9.56 .38 .89 3.03 



TABLE 21 
CA 

CREAMERY R 

Types of Bacteria Present in Fresh and Stored Butter - Litmus i1k Culture Method 
P e r e e n t a &e 

MONTH ACID COAG 1ACID NON-COAG ALKALI IMERT ACID ALKALI NEUTRAL 

; i , t PEPTONIZERS i PEPTONIZERS , FEPTONIZERS 

Fresi Stored 'Frech stored t Fresh Stored iFresh StorediFresh Stored' Fresh Stored i Fresk Stored 

March 4.00 4.00 45.00 8.00 12.00 40.00 76.00 8.00 

April 9.52 52.00 62.85 40.00 32.80 8.00 4.76 

ay 16.00 28.00 4.00 72.00 80.00 

June 20.00 11.11 44.00 20.00 77.77 12.00 11.11 4.00 

July 12.50 8.00 62.50 56.00 12.50 4.00 12.50 4.00 24.00 

Aug 9.09 72.72 100.00 4.54 13.54 

Sept 4.00 92.00 44.00 36.00 8.00 12.00 4.00 

Oct 24.00 20.00 88.00 40.00 12.00 12.00 4.00 

Nov 84.00 45.83 8.00 29.16 4.16 8.00 1.25 8.33 

Dec 73.91 16.66 75.00 8.69 8.69 8.69 8.33 

Jan 65.21 20.00 21.73 20.00 60.00 8.70 4.34 

Feb 8.00 9.09 48.00 45.45 44.00 18.18 27.27 

Avg. 22.97 20.85 28.61 42.10 8.43 9.86 33.97 21.48 5.35 5.25 .67 



TABLE 22 

In This Table is Shown the Average Score of the Butter and the Eecrea&e in Score, 
and Average Changes in the Percentage of the Different Bacterial Types tiirin the One onthts 

StoraCe Period, That were Present in the ButterReceived From Each Creamery During the Year 

i 

- 
: ; : : 

ACID 
: 
ALKALI NEUTRAL 

C1:EA;TRY, SCORE t ACID COG t ACID NONCOAG, AL(ALI t INERT PEPTONIZERS tPEPTOiIZ.,PEPTONIZm 
I Yreh Decrease Increa6e Increase I Increase I Incre&o I Increase llncrease IIncreae 

H 90.21 1.33 -.28 .91 .18 9.73 11.06 .96 -4.66 

0 91.57 1.32 .42.51 -11.89 .11 10.07 -3.92 

G 90.62 1.04 -12.31 +3.28 2.35 12.30 2.26 .40 

C 89.26 .71 -.24 42.28 -.02 -9.50 -2.54 -1.45 3.63 

90.72 .51 - 10.92 +3.48 -4.89 2.17 .99 6.97 

90.13 .46 - .56 - 13.04 1.01 -6.57 6.20 2.66 

I 90.36 .27 -8.93 -3.47 -10.89 4-6.49 5.54 1.55 .65 

A 90.49 .20 -6.57 49.05 -2.84 1.23 -36.68 +.38 2.14 

R 90.24 .09 -2.12 + 13.49 1.43 - 12.49 - .10 -.67 

Avg. 90.4 -.66 -4.38 .45 -1.51 +1.49 1.91 .13 1.26 
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REStJLTS 0BTAI1ED 

Comparison of the Scores of 106 Samples Then 
Fresh and when One ?.onth Old 

Tabla 12 showF the average scores of the butter, when fresh 

and when one month old and the difference between the average scores, 

for each of the nine creameries. 

The average butter scores for each creamery as shown in Table 

12 for the twelve month period ranged from 89.26 for the butter from 

Creamery C, to 91.57 for the butter from Creamery 0. 

In individual scores the butter from Creamery C had a month- 

iy range of 85.0 to 91.0 as shown in Table 6, and the butter from Cream- 

¿ 

ery O had a range of 90.33 to 93.0, as shown in Table 4. 

The average score of the 106 samples of butter was 90.40 

when based on the average yearly scores of the nine creameries. 

After one month of storage at 4.3° to 10° C (40° to 50° F) 

the samples of butter had decreased in score. As shown in Table 12, 

the average decreases ranged fron .09 for Creamery R to 1.33 for 

Creamery R. 

The average scores of the fresh butter samples from these 

two creameries were very similar. AS shown in Table 3, the butter 

from Creamery H decreased in score iii ten instances, ranging from .5 

to 2.5. Two of the samples did not change in score. 

The butter from Creamery R as shown in Table 1]. decreased 

in score in seven instances, ranging from .08 to 2.0; there was an 

increase in score for two samples of 1.0 and 2.0 points respectively; 
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and there was no change in score in the case of three samples. 

The average score of the stored samples was 89.74 as corn- 

pared to a score of 90.40 for the fresh samples. The average decrease 

in score when all of the samples was considered was .66. 

The Number of Bacteria in the Butter 

In Table 12 are shown the average numbers of bacteria that 

were found in 106 samples of fresh butter and the average number of 

bacteria that were found in 106 samples of butter after storage. 

The decrease in the numbers of bacteria during storage are also given 

for each creamery. 

As shown in Table 12 the averìgs number of bacteria in the 

butter for each creamery ranged from 27,667 for the butter from Creamery 

G to 722,917 bacteria in the butter from Creamery II. 

The butter samples from Creamery G as shown in Table 5 

ranged from 2,500 to 97,500. 

The butter samples from Creamery H as shown in Table 3 had 

uniformly hih bacterial counts ranging from 98,000 to 1,890,000. 

Considering all of the samples over a twelve month period, 

the 106 samples of fresh butter averaged 191,464 bacteria per c.c of 

melted butter. 

After the storage period of one month at 4.3° to 100 C 

C 
400 to 50° F) there had been increases and decreases in the numbers of 

bacteria when all of the samples are considered. 

The butter from three creameries had an avertige increase in 



numbers of bacteria ranging from 49,045 for the butter from Creamery I 

to 211,818 for the butter from Creamery C. 

The numbers of bacteria in the butter fr Creamery I as 

shown in Table 9 showed both increases and decreases in numbers during 

the storage period, although the general trend was an increase in 

numbers. 

An increase in numbers of bacteria occurred in five sples 

ranging from 3,000 to 440,000. Decreases in numbers of' bacteria 

occurred in six samples ranging from 1,000 to 120,000. 

The butter from Creamery C as shown in Table 6 showed in- 

creases and decreases In number of bacteria per c.c. of melted butter 

during the 12 months. The increìse in numbers in seven samples ranged 

from 49,000 to 1,637,500. The decrease in numbers in four cases ranged 

from 6,500 to 262,000. 

The butter from six of the creameries showed a general aver- 

age decrease in numbers of bacteria. The decrease ranged from 22,645 

for the butter from creamery O to 251,383 for the butter from Creamery 

A. 

Table 4 shows that the butter from Creamery O had both 

increases and decreases in the numbers of bacteria. In three samples 

there had been an increase in numbers of bacteria ranging from 11,000 

to 72,000. The decrease in numbers of bacteria for nine samples ranged 

from 2,500 to 163,000. 

The butter from Creamery A as shown in Table 10 showed an 

increase in the numbers of bacteria present in three instances, ranging 
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from 2,500 to 20,000. A decrease in numbers of bacteria occurred 

in nine of the samples ranging from 3,500 to 2,147,000. 

During the one month holding period both increases and 

decreases in the numbers of bacteria are recorded1 but when all of 

the 106 samples are considered, there had been an average decrease of 

14,693 bacteria per c.c. of melted butter for the twelve months period. 

The Number of Yeasts in the Butter 

In Table 12 are shown the average number of yeasts that 

were found to be present in both fresh and stored butter and the dif- 

ference between the numbers for each of the nine creameries. 

As shown in Table 12, the average number of yeasts in the 

fresh butter ranged from 69 for the butter from Creamery A to 2,071 

for the butter from Creamery M. 

Table 10 shows that the yeasts in the butter for Creamery 

A ranged from O to 340. 

The butter samples from Creamery M as shown by Table 8 

had uniformly high counts of yeasts ranging from 120 to 5,500. The 

number of yeasts present in the fresh butter was quite low, averaging 

488 when all or the samples are considered. 

An average increase in numbers of yeasts for each creamery 

occurred when the butter was held in storage for one month at 430 to 

10° C 
(4Q0 to 500 F). This general increase ranged from 193 for the 

butter from Creamery O to 4,564 for the butter from Creamery C. 

In Table 4, giving the number of yeasts from Creamery O, it 

is seen that the organisms both increased and decreased in numbers. 
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In four samples there was no change in numbers. The increases in 

three samples ranged from 10 to 3,020, and the decreases in four 

samples ranged from 10 to 450. 

In Table 6 it is seen that the number of yeasts for 

Creamery C both increased and decreased in numbers. In two samples 

there had been no change in numbers. The increases that occurred in 

five samples ranged from 310 to 36,820. The decrease in numbers of 

yeasts in four samples ranged from 130 to 570. 

Then all of the samples are considered there had been an 

average increase of 1,760 yeasts per c.c. of melted butter during the 

twelve-month period. 

The Numbers of Molds the Butter 

In Table 12 are shown the average number of molds that 

were present in fresh and in stored butter and the differ3nce between 

the numbers for each of the nine creameries. 

Table 12 shows that the average number of molds that were 

present in the 106 samples of fresh and of stored butter were very low. 

The numbers of molds ranged from an average of 3 for the fresh butter 

from Creamery O to an average of 37 for the butter from Creamery A. 

The butter from Creamery O as shown in Table 4 had very small 

mold counts. Out of a total of twelve samples, molds were recovered 

in only three samples. 10 molds were foimd in each case. 

In Table 10 it is seen that Creamery also had small mold 

counts. In twel're samples molds were present in four of them. The 

numbers found ranged from 10 to 390. 
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Over a twelve month period and based on 106 samples of 

butter an average count of 14 molds were found per c.c. of melted 

butter. 

After the storage period of one month at 4.3° to 100 C 

(400 to 50° F) when all the samples had be3n considered, there had 

been increases and decreases in numbers of molds present. 

The butter from four of the creameries showed increases, 

in molds, ranging from an average of 1 for the butter from Creamery G, 

to ari average of 30 for the butter from Creamery A. 

The numbers of molds in the butter from Creamery G as shown 

in Table 5 both increased and decreased in numbers during the i month 

storage period. In three samples there had been no change. In four 

samples there had been increases in numbers ranging from 20 to 30. 

The decreases that occurred in numbers of molds in five samples ranged 

from 10 to 40. 

Both increases and decreases in the number of molds took 

place in the butter from Creamery A during the storage period as is 

shorr in Table 10. In two samples there had been no change in numbers. 

The increase that occurred in the number of molds in six samples ranged 

from 10 to 440. The decreases in the number of molds occurred in four 

cases, ranging from 10 to 370. 

The butter from four of the creameries showed average de- 

creases, ranging from i for the butter from Creamery C to 12 for the 

butter from Creamery H. 

In Table 6 it is seen that the butter from Creamery C had 
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both increases and decreases in numbers of molds taking place during 

storage. In two samples there had been no change. The increases in 

numbers that occurred in five samples ranged from 10 to 30 and the 

decrease in numbers that occurred in fotr samples ranged from 10 to 40. 

The butter from Creamery H as is shov in Table 3 indicates 

that a general decrease took place In the number of molds during stor- 

age. In five samples there had been no change in numbers. In one 

sample there had been an increase of 10 and in six samples there had 

been decreases in numbers ranging from 10 to 60. 

There had been no change in the average number of molds 

during storage In the butter from Cretmery R. Table 11 indicates that 

there had been increases and decreases in the number of molds taking 

place in the individual samples. In six samples there had been in- 

creases in the number of molds ranging from 10 to 30. In three sam- 

plea there had been decreases ranging from 10 to 50;and in three samples 

there had been no change in numbers. 

hen all of the samples are considered, there had been an 

average increase of 2 in the numbers of molds during storage. The 

average number of molds in the stored samples was 16 as compared to 

14 for the fresh samples. 

The Types of Bacteria Presentiri the Butter 

In Table 22 is shown the change in the percentage of the 

differe't bacterial types during the one months storage period that 

were present in the fresh butter received from each creamery during the 

year. 
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Acid Coagulators: 

This Table shows that there had been an average reduction 

during stor&ge in the number of acid coagulators present in the butter 

when ali of the samples are considered, The butter from Creamery O, 

( Table N) shows there had been an average increase of 2.51. The other 

eight creerneries show a reduction in this type of bacteria ranging from 

.24 for Creamery C, (Table 16), to 2.31 for Creamery G, (Table 15). 

V'hen all of the samples are considered, there had been an average reduc- 

tion of acid coagulators of 4.38 during the one month storage period. 

Acid Non-coagulators: 

Table 22 shows that both increases an decreases in this type 

of bacteria occurred during the one month storage of the butter. The 

butter from six of the creameries indicates that there had been an 

average increase in the butter of the acid non-coagulators ranging 

from .91 for Creamery H, (Table 13), to 13.49 for Creamery R, (Table 

21). In three of the creameries there had been an average decrease 

of acid non-coagulators ranging from 3.47 for Creamery I (Table 19) 

to 11.89 for Creamery O, (Table 14). Then all of the samples are con- 

sidered, it is seen that there had been an average increase of .45 in 

the acid non-coagulators group of organisms during the one month's 

storage period. 

Alkali Formers: 

The alkali formera in the butter as listed in TaLle 22, 

show an average decrease in numbers of alkali formera. The butter from 

five of the creameries showed average increases in the numbers of alkali 
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formers ranging from .11 for Creamery 0, (Table 14), to 2.35 for 

Creamery G, (Table 15). In the butter fr four of the creameries, 
there had been average decreases in alkali foriners in the butter 

ranging from .02 for Creamery C, (Table 16) to 10.89 for Creamery I, 

Table la). When the butter from all of the creameries are considered, 

there had been an average reduction of 1.51 in this group of bacteria. 

Inert Type: 

The data of Table 22 show that there had been an average 

increase of the inert type of bacteria in the butter during the storage 

period. The butter from six of the creameries show that there had been 

increases in this type of bacteria ranging fron 1.23 for the butter from 

Creamery A, (Table 20), to 12.30 for the butter from Creamery G, (Table 

15). The averages from three of the creameries show that there had 

been decreases ranging fron 6.54 for the butter from Creamery A, (Table 

18), to 12.49 for the butter from Creamery R, (Table 21). Vhen all of 

the samples are considered, it is seen that there had been an average 

increase of 1.49 in this group of organisms during one month of storage. 

Acid Peptonizers: 

The acid peptonizer group showed average increases and de- 

creases in numbers. The data is given in Table 22. In the butter from 

five of the creameries there had been increases in numbers, the perceri- 

tage change ranging from .99 for the butter from Creamery .Tab1e 17), 

to 11.06 for the butter from Cremery li, (Table 13). In the butter from 

four of the creameries there had been reductions in numbers. The per- 

centage decrease ranged from .10 for the butter from Creamery R, (Table 
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21) to 36.68 for the butter from Creamery A, (Table 20). when all of 

the samples are considered there had been an average decrease of 1.91 

of acid peptonizers. 

Alkali Peptonizers: 

Table 22 shows that there had been an increase of the alkali 

peptonizers during storage. The ntvnber of alkali peptonizers found in 

the butter from three creameries showed no change. The numbers increas- 

od in the butter from four of the creameries ranging from .38 for Cream- 

cry R, (Table 20) to 1.55 for Creamery I, (Table 19). A decrease took 

place in the numbers of alkali peptonizers in the butter from two of 

the creameries. The decreases were .67 for Creamery R, (Table 21) and 

1.45 for Creamery C, (Table 16). then all of the samples are consid- 

ered, t1ere had been an averagè increase of .14 in the alkali pepton- 

izer group. 

Neutral Peptonizers: 

The neutral peptonizers, (Table 22), show an average increase 

in numbers during the storage period. In three cases there had been 

no change in numbers. The butter from four of the creameries show 

increases ranging from .65 for Creamery I, (Table 19) to 6.97 for 

Creamery :, (Table 17). The butter from Creamery , (Table 13) shows 

an average reduction of 4.66. T,}ìen all of the samples are considered, 

there had been an average increase of 1.26 in the neutral peptonizer 

group after storage for one month. 
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DISCUSSION OF RESULTS 

A compari.son of the scores of the fresh butter with the 

amount of the decrease that took place during the storage period, 

shows that the butter with the highest scores generally decreased 

more then did the butter with the lowest scores. Sorne of the sam- 

pies showed ari increase in score. Venever there was a decrease in 

score it must have resulted either from the action of micro-organisms, 

from a chemical change, or from the action of enzymes present in the 

butter. The increases cannot be explained. 

It is noted that the greatest decreases in the scores did 

not occur in the butter that contained the largest number of bacteria. 

The scores of the butter that had a large bacteriel content, in some 

cases decreased less than did the scores of the butter that contained 

a small number of bacteria. 

The numbers of bacteria in sorne samples increased and in 

other butter samples decreased during the one month of storage. A 

change in the average number of bacteria shows no correlation to a 

change in the score. 

In a comparison of individual samples no correlation is 

apparent between the score of the fresh samples and the numbers of 

bacteria. In sorne cases butter with a low score had a very high bac- 

terial count, but some of the samples with high scores also had high 

counts. 

A decrease in the numbers of bacteria during storage appears 

therefore to have no relation to the decrease in the score. 
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«hen all of the samples are considered it will be noted 

that the ninber of yeasts tended to iìicrease in numbers. The nwnber 

of yeasts present apparently had no direct relation to the degree of 

deterioration of the butter, since, with a large increase in the nurn- 

ber of yeasts a correspondingly large decrease in the score did not 

take place. Small increases in the number of yeasts were sornetines 

accompanied by the greatest decreases in score, but considerable 

increases in the number of yeasts were also sometimes accompanied by 

a small increase in the score. 

No correlation is apparent between the number of yeasts in 

individual samples and the score of the butter. large increase in 

the numbers of yeasts is not consistently accompanied by a large de- 

crease in tifle score. 

The molds were present in the butter in small numbers. 

ihen all of the samples are considered a very small increase in the 

numbers of molds took place. This increase in numbers is too small 

to account for the changes that too]cplace in the stored butter. Aold 

growth on the surface or through the mass was never observed in the 

butter examined. Mi increase in the number of molds was rot commonly 

associated with any marked change in the score of the butter examined. 

A criticism of moldy butter was sometimes given the stored butter, but 

this was not always given to samples with a large mold count. 

A average salt concentration of 2.67 probably retarded the 

growth of the mold spores. Cidium lactis, which is reported as a comion 
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type in unsalted butter was found in very few instances on the plates 

when plating for yeasts and molds. 

The salt content of the butter ranged from 1.7 per cent to 

3.5 oer cent, arid averaged 2.67 per cent. There was no apparent 

correlation between the salt content and a decrease in the numbers of 

bacteria yeasts and molds for the individual samples. As a group, 

however, the bacteria decreased, the yeasts increased and the molds 

increased. 

An examination of Table 22 gives no indication of a con- 

sistant re1ationshi between the types of bacteria and decreases in 

the score. 

hen all of the samples are considered, it is noted that 

on an average there had been a reduction in the acid coagulator group, 

an increase in the acid non-coagulator group, a decrease in alkali 

formers, an increase in the inert group, a decrease in the acid 

peptonizers, an increase ir. the alkali peptonizers and an increase in 

the neutral peptonizer group during the one months storage period. 

it corre3tion o? these groups with the decrease in score 

shows a slight tendency for ari increase in the acid coagulators to 

favor a smaller change in score than the other groups. 
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SUMMARY AND CONCLUSIONS 

(1) A total of 212 samples of butter were received. 106 

of these samples were analyzed for composition. The rnnibers and types 

of bacteria present were determined; the number of' yeasts and molds 

were a10 determined. The samples were scored ithen fresh by three 

judges. 

(2) 106 of the samples were kept in a refrigerator at a 

temperature of 4.3° to 1O C (400 to 500 F) for one month. The numbers 

and types of bacteria were determined. The niiber of yeasts and molds 

after the holding teriod were also determined. The samples were also 

scored for quality. 

( 3) During the one month of storage the average score of 

all samples decreased from 90.40 to 89.74, a difference of .66. 

(4) The average number6 of bacteria decreased in storage 

from 191,464 to 176,771, a total decrease of 14,693 per c.c. 

(5) The average number of yeasts increased in storage 

from 488 to 2,248, being a total increase of 1,760 per c.c. 

(6) The average number of molds increased in storage from 

14 to 16, or a total of 2 per c.c. 

(7) Corre]ation of the numbers of bacteria to the score: 

1. No correlation is apparent between the scores 

of the fresh samples and the numbers of bacteria. 

2. A change in the number of bacteria present in the 

butter during the storage period shows no correla- 
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tion to a change in the scores of the butter during 

this period. 

3. A decrease in the numbers of bacteria during 

storage appears to have no relationship to the 

decrease in the score of the butter examined. 

(8) Correlation of the numbers of yeast9 to the scores: 

1. No correlation is apparent between the number 

of yeasts and the scores of the butter. 

2. A change in the number of yeasts shows no 

correlation to a change in the scores. 

3. An increase in the numbers of yeasts during 

storage appears to have no correlation to the 

decrease in the scores. 

(9) Correlation of the numbers of molds to the score: 

1. No correlation is apparent between the number 

of molds and the score of the butter. 

(lo) Correlation of the types of bacteria with the score: 

I. A correistion made between the changes in the 

types of bacteria and the decrease of the score, 

gives a slight indication that an increase in the acid 

coagulator group is accompanied by a lower decrease 

in score. 

(11) A study of the types of bacteria present in the butter 

when using the litmus milk culture method, showed that the acid coagula- 

tor group, the acid non-coagulator group, and the inert group were most 
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commonly present; and the alkali formers, the acid peptonizers, the 

alkali peptonizers and the neutral peptonizers groups were less 

common. 

(12) Identification of some of the commonly occurring 

types of bacteria classed on their reaction in litmus milk: 

Acid Coagulators 

Streptococcus ].actis type 

Acid non-coagulators 

Micro-coccus luteus (Cohn) 

Alkali formers 

Micro-coccus saccatus Migula 

Inert 

F1avobacteriimi fiavescens (Pohl) 

Acid peptonizers 

Micrococcus flavus (Lehmann and Newmann) 

Cellumonas Auroenis (Kellerman) 

Streptococcus Liquefeciens (Orla-Jensen) 

Alkali peptonizers 

Micrococcus percitreous (Berey) 

Micrococcus subflavescens (Bergey) 

Mjcrococcus freudreichil (Guillibeau) 

S i imy 

:.:icrococcus pituitoparus (Hohl) 

:iicrococcus Viscosus (Bergey) 
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(13) Identification of some of the yeasts isolated from 

1. Pink 

Torula glutinus 

2. White 

Lrycoderma monasa 

Torula cremoris 

Torula sphaerica 

3. Black 

Not classified 

4. Tan 

Not classified 

(14) Identification of some of the molds isolated from 

1. Oidium lactis 

2. Aspergillus nicer 

3. Aspergillus flavus 

4. Aspergillus nidulans 

5. Aspergillus ochreceous 

6. Penicillium roqueforti 

7. Penicillium g1aicum 

8. Penicillium sp. unclassified 

9. Mucor aglomeratus 

10. Trichoderma Kningi 
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11. A].ternaria sp. 

12. Homendruin sp. 

(15) This study of 212 samples of butter has shovn that 

the numbers of bacteria and the types of bacteria that were present 

in the fresh butter could not be used as an index of the changes that 

took place in the scores of t}e butter during the storage period of 

one month at 4,3° to 100 C (400 to 5Q0 F). Likewise the numbers of 

yeasts and molds that were present in the fresh butter could not be 

used as an index of the keeping quality of the butter during the 

storage period. The method of differentiating the bacteria present 

in the butter, after they had been isolated on nutrient agar by the 

litmus milk culture method with a view of correlating the types of 

organisms present with the decreases In scores, did not prove satis- 

factory. Any deterioration that took place must have been caused by 

chemical action, or it must have been caused by changes brought about 

by certain species of the micro-organisms that were present in the 

butter. The work should be considered fundamental to further work on 

the relation of micro-organisms to butter deterioration. 
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APPENDIX 



TABLF 23 
s 

'r Partial Classification of Typical 3acterial Types 

Stain Lit. Malt. suc. Dcx. Lev. n. sal. Gal. Lao, Gly. Broth Type ieef Gel. Potato 
Milk Agar Gram 

+ + + + + + + + + flac. Y - Y Pos. 

+ + + + ,. - 

4. + - + + + Bac, S - s Neg. 

Alk. -j- Y Y -- + ' + + + COO W - - Neg. 

41.0 

- + + + + + + + + + + Coo T - Y Pos. 
Coag. 

+ + St. 'W W Neg. 

S'ta. - Staphylococcus 
Bac. - Bacillus 
Coc. - Coccus In the r'ertial identification of typical bacterial 
Y. - Yellow types, the frilowing methcds were used: 
W. - îhite 

Brief riorphological examination, S. - Salmon Eref cultural study, 
Fermentation on carbohydrates. 



T A B L E 23 (ContInued) 
I 

Partial Classification of Typical Bacterial Types __________ 
Lit, Ma1t Suc. Dex. Lev. Man. Sal. Gal. Lac. Gly. Broth Type Beef Gel. Potato Stain 

Milk Agar Gram 

Acid + + + + + 4. + -I- + Coo. g, _ w Pos. 
Coag. 

Acid + + + + + + Coc Y + Y Po s. Pep. 

Acid + + + + + + + + Coc. Y -%- W Pos. Pep. 

Acid + + + + + + + + + Coo. Y + Y Pos. Pep. 

Acid ± + + + + + + + Coo. Y + Y Pos. Pep. 

Acid + + + + + + + + + + Coo. Y + Y Pos. Pep, 

Acid + + + + + + + + + -I- Coo. Y Y Pos. Coag. 

Ac Id + + + + + + Coo. Y + Y Pos. Pep. 

Ac Id 
non- + + + + + + + -f- + Coo. Y - Pos. 
Coag. 

Alk + + + + + + + + + + Bao. W 4 Y Pos. Pep. 

A]k. + + + + Bao. S S Neg. 
Acid 

Coag. + + + + + + + + -I- Bac, W W Neg. 



TABLE 24 

Partial Classification of Typical Yeasts 

Lit4 Malt. Suc. Dex. Lev. I.Ian. Sal. Glu. Lac. Gly. Broth Beef GeL Pot. Type Stain 
Milk Agar Grani 

- - -t- -4- + - W - Grey Oval Pos. White Yeast 

Une. .+... + + -fr W -j-- W elip Pos. ''hite Yeast 

Une. + ± + + + W - W oval Pos. hite Yeast 

Une. - - - -j-- + + P - P oval Pos. Pink Yeast 

Une. - - - - + - W round Pos. White 

Une. + - - + + + W round Pos. Vhite 

Une. - - - 1- + + B - B oval Pos. Black 

Uno. + + + + + + - W oval Pos. White 

Unc. - Unc]issified 
- hite 

P. - Pink 
B. - Black 



PLA TE 

Low Mold and Yeast Cout 
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