
N BSTiCT OF THE THE8I CF 

Bayard Walter Hiliway FÜR THE M.S. IN _ Dairy Mfg. 
(dege) (majoij 

Date Thesis presend May 5, 1939 

Title The Vacreation of Cream for Batter 

Abstract Approved: 

The preparation of cream for butter-making by Vacreation 

consists essentially of ultra-flash pasteurization by instant 

direct contact of the cream particles with steam of adjusted 

temperature in low vacuum; the removal of etrsneous objection- 

able flavors by steam distillation in intermediate vacuum; and 

cooling and concentration of the cream in high vacuum. 

n investigation into the problem of feed, weed, and other 

objectionable flavors in the butter, and the application of 

vacreation for their removal from cream, along with the pasteur- 

ization and general conditioning of the cream, was undertaken. 

Batter was made over a six months' period from the regalar 

sup)ly of cream to the Oregon state College Dairy Products 

Laboratory, and at times from cream sent in from various parts 

of the state. "Split" ohuuings were made of all cream; one 

batch being vacreated, the other, pasteurized by the regalar 

holding method, was run as a check. 

Examination was made of (1) the fresh buttert (2) after 

holding the butter one month at 400 to 500F., (3) and after 

holding four months at 00 to 100F. Gradings favored the fresh 

vacreated butter 3.4 to 1, with 73.7 per cent of the vacreated 

and 38 per cent of the non-vacreated samples scoring 92 or 



better. 

Butter held one month at 400 to 500F. showed little dif- 

ference between the vacreated or non-vacreated butter. 

cold storage butter held four months gave results favoring 

the vacreated butter almost eciusivel (90 per cent). 

Special samples emboding cream possessing such irtense 

flavors as "kale", "weed", "onion", and "scale weed" or "Prench 

weed" showed effioient removal of these flavors when the cream 

was treated b vscreation. Flavors such as "oid cream", 

"oxidized", or "metallic", which were symbolic of chemical 

changes in the cream, and probabï' due to conditions in transit 

from various parts of the state, were not entirely removed, 

h owe ver. 

Pasteurization by vacreation far surpassed pasteurization 

b the holding method. Oounts ranged from 100 to 6,500 bacteria 

per cc. and averaged 1,363 bacteria per cc. for the vacreated 

cream. Similari, counts renged from 800 to 50,000 bacteria 

per cc. and averaged 19,413 bacteria per cc. for the holding 

method. 

àversge efficiencies of the destruction of bacteria were 

99.996 per cent and 99.801 per cent respectiveli for pasteur- 

ization by vacreation and by the holding method. yeasts and 

molds were destroyed with 100 per cent efficiency b both 

method s. 

Alterations in churning technique showed lower neutral- 

ization and lower churning temperatures possible with vacreated 

creax; a smoother, firmer, and more uniform bodied butter 



resulted. 

£Lthough average pH values indicated a slightl' higher 

active acidit7 in the non-vacreated butter in both the fresh 

and in the storage butter, no apparent difference in the trend 

of these values charoterizedthe vacreated or the non-vacreated 

butter. The average drop in value during storage for one month 

at 400to 5O01. was 0.11 for the vacreated butter, and 0.10 for 

the non-vacreated. Io check was obtainable on butter held four 

months in cold storage. 
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TH] VACREATION OF CREAM FOR BUTTER 

Introduction 

The impulse to eat more or to eat less of the butter 

on the table is controlled almost wholly by the senses of 

taste and smell. The flavor of butter Is, therefore, the 

most Important factor in quality. The body and texture 

are of considerable less importance but, nevertheless, do 

contribute to the appetizing and appealing quality of 

butter. 

By"flavor," is understood a combination of taste and 

aroma, There are only four primary tastes, namely: sweet, 

acid, bitter, and salt. These ere determined chiefly by 

the tongue and taste organs located in the mouth. Very in- 

finitesimal substances are responsible for the aroma. 

These are determined by the organs of smell. Some of these 

can be observed by smelling the substances before they are 

placed in the mouth; while others are observed while the 

food is being masticated. (23) If butter has a fine flavor 

and aroma, people will eat it in increasing quantities So 

long as the price does not reach a prohibitive point. This 

was clearly demonstrated in New South 1fales, Australia,(3) 

where, within a comparatively short time after the intro- 

duction of a rigid state grading system which prohibited 

the sale of second grade butter on the local market, the 

per capita consumption almost doubled. 

The vital part of butter manufacture within the factory 
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11es In processing the cream; purifying it bacterially anì 

chemically, correcting excess acidity, cooling, and 

ripening prior to churning. The butter-maker who is 
handling cream that Is highly charged with objectionable 
feed flavors has, therefore, a truly difficult problem. 

It was, primarily, to overcome this problem that the 

present study of the vacreation of cream was undertaken. 

Invented in 1925, in New Zealand, a country which 

manufactures 380,000,000 pounds of butter annually, 

(1936-37) under strict governmental supervision, this 

process was designed to treat cream in a manner that 

would more effectively pasteurize and remove feed flavors 

from it without harming its delicate natural character. 
Although this process has, since its advent In 1925, 

developed so rapidly as to become standard practice in 

New Zealand, Australia, and South Africa, the Oregon 

Agricultural Experiment Station is the first in the 

United States to investigate its possibilities under 

American conditions. 



Review of Literature 

History of Pasteurization (1) 

About the year 1695, in Deift, Holland, Anton van 

Leeuwenhoek, the discoverer of microorganic life, found 

that blistering coffee would ku.? some of the bacteria in 

his mouth. This was, perhaps, the first stage in the do- 
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velopment of our modern technique of pasteurization; a].- 

though it has undoubtedly been practiced since the earliest 

t1es when the milk of mares and other animals was boiled 

in earthen vessels. 

It was a century and a half later, in AugUst, 1857, 

that Pasteur reported to the Scientific Society, at Lilie, 

France, that heating, by destroying certain germs, would 

postpone the souring of milk. 

Leeuwenhook discovered that heat would kill micro- 

organisms. Pasteur discovered further that some types of 

microorganisms spoiled wine, beer, and milk. 

Iïany types of bacteria in milk are entirely harmless, 

while others aro extremely dangerous; but early pasteur- 

ization was not primarily concerned with public health. 

It was used in an effort to conserve milk so that it would 

be salable longer--t'not only for days, as one investigat 

wrote, tbut for weeks and even months.'t The health stand- 

point v as also recognized, however, especially where in- 

fant feeding was concerned. 

The term "pasteurization, 11 as applied to milk, came 



4 
into use duriní the reriod 1880-1890 to describe the 

nrocess of heating milk in bottles for inThnts to destroy 

rerms. Dr. Abraham Jacobi had begun to preach the doctrine 

of boiled milk for babies in the 18701 s; but it was not 

until 1887, when Soxhiet conclusively uroved that the feed- 

inF of sterile milk to babies reduced the number of diar- 

rhea cases materially, that medical men became pasteuriza- 

tion conscious. 

The general wide acceotance of nasteurized. milk today, 

is probably due to the influence of the charity of Nathan 

Straus, who through the efforts of Dr. . Caille, Dr. 

Tacobi, and Dr. R. C. Freeman, was interested in the many 

benefits of rasteurïzation and its possibilities in the 

h orne. 

Beginning in 1893, be oade nasteurized milk available 

to infants in New York City, when 34,000 bottles were dis- 

tributed. Today, the use of pasteurized milk is almost 

universal. 

Progress in the develonment of pasteurization equipment (1) 

- 

Progress in pasteurization equipment has come about 

chiefly by concentrating upon the elimination of the de- 

fects in existinr' s;rstems of equipment which advancïng re- 

search in bactenjol000r and in nasteurization methods have 

revea led. 

Beginning with Albert Fesca's (Berlin, Germany) first 



"continuous working 5pp5tsI in 1881, no satisfactory 

courniercial apparatus was built until 1906 when Joseph 

Wilimann invented the first continuous holding system. 

Refinements of this machine now dominate the field of coin- 

merciai nasteurization; although various other methods are 

used and approved. 

Pasteurization as a-oulied to the butter industry (22) 

Although pasteurization as we now know it uas first 

apnlied to the butter industry in Denmark in 1888, ner- 

haps its first application tookplace when, in the olden 

days, the milk freshly drawn from the cows was placed on 

the open fire or stood ifl boilers of water to scald. Dur- 

ing this scalding. process the steam from the milk perco- 

lated up throuJh the cream layer, thus killing the bacteria 

in a most effective manner without injuring the delicate 

cream flavors. Excesive feed flavors, such as occur in 

milk at certain seasons of the rear, were modified by the 

cleansing action of the steam. 

As applied to butter-making, pasteurization may be 

defined as the process of heating milk or cream to a tern- 

nerature sufficiently high and for a time sufficiently 

long to insure the destruction of rerms of milk borne dis- 

eases and the great majority of non-pathogenic germ life 

and other ferments, and of cooling quickly to the ripening 

or churning temperature. 



Because the destruction of microorpanisms is a prores- 
sive reaction (19), the tire of heating and its relation to 

the temuerature of masteurization must be considered toget- 
her. 

ilunziker (9) reconmonded the following pasteurization 
temperatures and holding periods for the pasteurization of 

creain for butter making; 

145i?. for O minutes 
1GOÖF. for 15 minutes 

170°F. for 5 minutes 

100°F. or over, romentary exposure. 
Research at Oregon State College with regard to the 

influence of different pssteurizin temneratures in killing 
bacteria, yeasts and molds, found that teeratures of 
150cF., 155°F., and 158°F. held for 30 minutes gave average 
efficiencies, in the destruction of bacteria, of 09.94 per 
cent, 09 .96 per cent, and 99.94 r1er cent resDectively for 
the above tem eratures. Yeasts and molds were destroyed 
viith 100 ar cent efficiency in all cases. 

Macy (5) found that the holding method was slightly 
superior to the flash method for the destruction of molds. 
The efficiencies of mold destruction being from 99.6 to 
lOO rer cent Cor the holding process and 93.2 er cent for 
the flash. 

Today, despite our modern euipinent, feed flavors are 
still confronting, the dairy industry. Desritethe re- 
noval of certain of these flavors by modern pasteurization, 
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most methods, because the cream is in contact with high- 

temperature steam heated metal surfaces until the Pasteur- 

ization temperature is reached, tend to fuse these flavors 

into the fat globules rather than to expel them. (22) 

arlya ttemnts toward the removal of Ce ed flavors (9) 

Up to the present, the principles involved in ':iethods 

and attempts made to remove these objectionable flavors and 

odors from cream mar be grouped under the following classes: 

1. heating the cream under reduced pressure 

2. treating. the heated cream with air 

3. treating the heated cream with air under reduced 

ure s sure. 

4. replacin' the air in the creom br carbon dioxide 

5. treating the cream with chemicals 

6. searating the butter fat and purifring the butter 

oil bj washing, centrifuging, filtering, and drying 

In many cases, these basic principles bave demonstrated 

their soundness when aplied to this end; but years of 
practical experience have established the fact that the 
results obtained with most equipment (1esim-1ed for the ap- 
ulication of these principles do not justify the expense of 

its installation and oneration. 

Recent trends in the_removal of feed_flavors 

The most recent trend of scientific investigation in 



the field of obnoxious flavor removal is toward the utili- 

zation of pasteurization by the direct addition of steam 

to the cream. 

Of numerous machines developed along this principle 

are the following: 

TheGrindrodIniactactSteri1 izer (8) 

The Grindrod Impact Sterilizer consists of a modified 

which is connected directly with a condensing 

pan, such as is commonly used in the manufacture of con- 

densed and evaporated milk. The hot-well is constructed 

with a tight sealable cover so that high pressure steam 

can be maintained throughout the entire system of the 

apparatus. 

The rressure is maintained in the hot-well coinpart- 

ment by the introduction, of big . h-pressure steam which is 

introduced into the bottom of the hot-well through a nozzle 

which breaks the steam into fine jets. 

The process of sterilization is as follows: Lil1 is 

added to the hot-well and, after closing the container, 

a vacuum of 24 to 26 inches is drawn upon the entire ao- 
naratus with a suction rump. Then this degree of vacuum 

is reached, steam under a pressure of 30 to 40 pounds per 

square inch is introduced through the nozzle into the milk 
in the hot-well, and allowed to heat the milk until the 

latter reaches the desired temperature, After the proper 



eriod of stei'ilization, tbe milk is drawn rapidly aver 

into the condensing pan where sucb excess moisture as is 

condensed into the milk during the steaming process is 

reroved. Sterilization will take place within a reriod 

of two ar three minutes, depending upon the tyne of or- 

anism in the milk, while the condensing time in the pan 

denends unan the time the milk has been kept in contact 

with the high pressure steam. 

Results of research:-- 

s'The efficiency of this process in sterilizing milk 

has been studied using milk cultures of ure strains of 

organisms of known best resistance as well as uninnocu- 

lated milk which had been allowed to develop a heat-re- 

sistant flora. 

"À temperature of 230°Fahrenhoit held for one to two 

minutes has been found to eliminate all non-tbermonhilic 

organisms from milk. The thermonhilic beat-resistant 

types ïere materially reduced at this temnerature, but 

2400F. for three to five minutes was reauired to free milk 

from this tyne of organsm. 

"The Grindrod urocess of sterilizing milk he 

capable of being adarted to the process of condensing and. 
drying. milk. Its use in the market milk field may be con- 

fined to semi-tropical and tronical conditions where ster- 

ility is essential even at the cost of affecting the cream 
line or other nhsical. nroerties of the milk. 
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ttThis method of îteri1izing bas cofltain disadvantages, 

Vize, it destroys the cream line, gives a slight 'boiled' 

flavor, and at the high temeratures used there is a slight 

nreciitation of the albumin. On the other hand, its ad- 

vantages include the uossibility of comuletely steriliz- 

ing milk both of the thermophilic and non-thermophilic 

tyoes, the raridity of the urocess, and the removal, in 

certain cases, of dissolved odors and flavors.tt 

The Jensen Suner-Deodorizer (10) 

Hot nasteurized cream is nuped at a uniform rate to 

a receivin tankquipped with a self-actuating float tyne 

cream feed valve. Oueration of the feed valve permits the 

cream to leave the supply tank, from which it is automatic- 

ally drawn through a cream line havinr the discharge end 

orovided with a double nozzle from which the creai r is re- 

leased directly into a vacuum expansion pan. The cream, 

released from atmospheric pressure, expands and produces 

a separation of the nrouns and masses of fat. When the 
cream bas reched this exoanded condition, dry steam is in- 

t;rociuced into it through a sanitary cream jet. 

The cream, now discharged into a vacuum chamber croper, 

travels at high velocity in a thin stream within the main 

chamber of the machine. 1-lere, it i.s claimed, the volatile 

substances are continually removed, and the previously 

mixed steam is thoroughly released to the condenser. 
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Claims-- (by manufacturer) 

ttTjndesirable odors such as onion, p'arlic, kerosene, 

aso1ine, feed flavOrS, and barn and cow flavors are corn- 

rieteiv removed." 

Roírerst High Temrerature Cream Pasteurizer and Vacuum Cooler ---- ---- -. - 
Several years ago the C. . Rogers Companr introduced 

a cresm pasteurizer enuloying; temperatures as high as 300°F. 

Their most recent unit embraces this asteurizer with the 

addition of nositive two-stage coolers, embodying the use 

of a complete vacuu: condensinF unit. 

The oceration is as follows:-- 

(1) Cream is forewarmed and the acid standardized by 

conventional means. 

(2) The supply purn forces the cream into the pasteur- 

izing tube where dry steam is injected, instantly heatinr 

the cream to the desired temperature which rny range froni 

22Obto 300°F. 

(3) The cream enters the first vacuum chamber through 

a suecially designed diffusion head. The sudden exuansion 

from pressure to vacuum through this head causes the cream 

to enter the vacuum chamber in a mist-like farra. vaor- 
ation in this chamber immediately cools the cream to 180° 

to l90°iPahrenheit, 

(4) The cream is continuously removed from the first 

vacuum chamber to a vacuum an through a sanitary pipe. 
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The hìher vacuum maintained in the vacuum pan causes 

the cream to flow from one to the other. At this p oint 
the cream is re-oxnosed to the influence of a much higher 
vacuum in much the saine manner as in the first vacuum cham- 

ber. Evaporation in this ìan iiìmiediately cools the cream 

to aDoroximately 140°F. 

(5) The cream is continuously umoed from the vacuum 
pan to the cooler or vats. 

Claims:-- (by manufacturer) 

(1) "Perfect 
(2) "Regardless of intensity, this machine will rosi- 

tively eliminate such off flavors as onion, garlic, Dotato, 
ensilape, cabbage, beet toes, turnips, etc. This holds 
true whether the offending flavor is the result of feeding 
conditions or exposure of the cream." 

(3) "Being completely taken out these off flavors do 

not come back after the butter is stored." 

JI. C. ilorneman Process for Pasteurizing and Deodorizing 
Liauds (p7) 

Oteration:-- 

(1) Cream is forewarmed to 90°to lOO°Fahrenheit and 
neutralized by conventional means. Sour cream is treated, 
preferably at 0.3 per cent and calculated as lactic acid. 

(2) The cream is then quickly heated to a temperature 
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of 150to 165°?. in a continous Tiflash nsteurizer." 

(3) The cream is then transferred to a vacuum chamber 

through a distributor head. n route to this chamber, 

steam under 50 to loo pounds pressure is introduced into 

the crean resulting in a pasteurizing temperature of 

185°?. 

Passage through the distributor head causes a fog of 

finely divided cream and water vapors and gases to be 

formed. The finely divided cream particles gradually co- 

alesce arid drop to the bottom of the chamber where they. 

are withdrawn by the vacuum pump to the condenser system. 

'-t is claimed by the inventor that "this invention is 

to provide a process whereby milk and cream with an im- 

parted flavor or flavors, due to fermentation and/or feeds 

can be restored to its natural flavor." 

r3.W. Hammer Process for Treating Lactic Fluids (6) 

Operation:-- 

(1) The cream, as received, is warmed to a point here 

:it can be conveniently handled by the usual dairy equip- 

ment. Normally, this temperature will not exceed 100°F., 

rireferably 90to 100°?. 

(2) After neutralization, the cream is quickly heated 

to a temperature of l50°to 165°?. in a conventional heating 
or preheating vat, 
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(3) The cream is pumped to an injector device where 

steam at 325°to 340°F. is injected to the cream resulting 

in a cream-steam-water mixture having, a pasteurizing tern- 

erature of 200° to 250°F. or higher. 

(4) The cream then passes through a distributor head 

into a vacuum chamber r:iving a vacuum of from 24 to 28 

inches. The mixture is discharged from the distributor 

bead in the form of a fog or mist from which the cream par- 

ticles coalesce and the vapors are drawn off. 

(5) Live steam under 80 pounds pressure is now bub- 

bled through the collected cream. This is repeated three 

times moro as the cresm collecting in one compartment 

overflows into another until it is finally drawn off from 

the last compartment. 

Removal of objectionable flavors is also claimed for 

this auaratus. 

Scientific data on results obtainable from the mach- 

ines mentioned above is at present lacking and, although 

a number are scattered throughout the nation, no one 

machine dominates the fièld. 

Vacreationin Forei Countries (22) 

Abroad, in New Zealand, Australia, and South Africa, 

a urocess known as has met with such wide 

success that it has become standard practice in those 

countries. In London, where butter from vacreated cream 
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successfully competes with butter from the world's great- 
est dairy countries (e. g. Denmark) the folloving general 
opinion of vacreated butter is held:-- (22) 

tiThey are less variable than other butters, clean in 
flavor, of good body and texture, and absolutely reliable 
in keeping quality. It is a butter that sells easily; a 

butter that is clean, sweet, reliable, anduniform. Vac- 

reated butter is much more satisfactory tha.n butters that 
vary in 

History of Vacreation (li) 

Evolved through experimental work by Mr. Lainont 

Iuturray and Lir. F. S. Board ofAkland, New Zealand, and 

based on Iurray's findings that the boiling of milk 
tended to eliminate feed flavors from it, vacreation is 
a process involving the pasteurization, the removal of ob- 

jectionable feed flavors from, and the partial cooling of 
cream under vacua. 

The first exueriments began in 1923, when Murray de- 
vised a method and apraratus for the continuous flow of 

cream while boiling ifl vacua. Two years of research and 

experiment resulted in the production of the first conuner- 

cial machine. In 1930, as the result of wider knowledge 

rained through the commercial a .. plication of these first 
machines, an automatic unit of stainless steel as eiiol- 
ved which immediately gained popularity with the leading 



daijmen. Still not satisfied with this method, which 

eìnn1oed two ordinary flash pasteurizers and a vacuum 

unit in tandem, and, since it has long been recognized 

that the ordinary methods of pasteurization have many draw- 

backs, the resent, self-contained unit, which embraces 

ossteurization an the other r)hases in the one unit was de- 

signe d. 

Vacreation is defined (1G) as consisting essentially 

of ultra-flash nasteurization by instant direct contoct 

of the cream narticles with steam of adusted temperature 

in lori vacuurn .. 
; 

the removal of extraneous objectionable 

flavors by steam distillation in intermediate vacuum; and 

cooling and general conditioning of the cream in high 

vacuum. 
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Description of the 'Vaereator" Vacuum Pasteurizer 

The vacreator vacuum pasteurizer is made of stain- 

less steel throughout. It consists of a receiving tank 

into which is fitted a float valve that works automatically 

admitting the cream flow to the pasteurizer but excluding 

air. 

This receiving tank fits on top of the pasteurizing 

cylinder which tapers down to a rounded bend at the 

bottom. Fitting into the top of this pasteurizer is a 

spray pan containing 1/8 inch holes through which the 

cream showers down into the steam. 

A thermometer is fitted into the rounded bend to 

indicate pasteurizing temperizing temperatures; while a 

ball valve, controlled by a lever, bowden wire, spring, 

and capstan wheel, is fitted at the bottom of the uptake 

pipe which leads into the steam distillation section. The 

capstan wheel governs the tension on the spring which 

controls by lever and wire, the ball of the "equilibrium 

valve." This in turn governs the vacuum and, automatic- 

ally, the temperature in the pasteurizing section. 

As the cream passes theuilibrium valve into the 

uptake pipe connected to the steam distillation section, 

it is subjected to the higher vacuum and, consequently, 

expands, resulting in a great increase in volume. 

The steam distillation section has a removable dome 

that fits down on top of a rubber ring. From the center 
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of the dome a 2 inch pipe extends down vertically into the 

chamber. This pipe extends over by a gooseneck to the 

ejector-condenser, its purpose being to convey the steam 

and gases liberated from the cream at the higher vacuum. 

This steam carries with it impurities from the cream to 

the condenser. 

The cream leaves the cooling section by gravity at 

the bottom by a cream pipe coupled directly to a two-stage 

cream pump, whereby it is pumped away for further cooling. 

The condenser is a cylindrical casing, the inside of 

which contains a fixed vertical nest of cores, the orfice 

of each being slightly larger than the preceeding one. 

A water pressure pipe screws into the condenser 

headplate and a 9/32 inch nozzle directs the water through 

the cones. The water inlet pipe is fitted with a pressure 

gauge and a thermometer. Also, in the condenser is fitted 

a round and flat valve called a "Snifter" which is 

regulated by means of a wire and a sprocketed weight 

attached to a screwed fulcrum lever. The purpose of 

the snifter valve is to regulate the desired vacuum in 

the steam distillation section. A thermometer is also 

attached to the condenser water outlet. 
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The Vacreator Cycle (14) 

(1) Cool water supplied under pressure to the Ejector- 
Condenser by the water pump, lssue$ from a nozzle and 

shoots down through the multiple cones. 

(2) The water jet ejects air and gases and condenses vapors 

coming over from the separating chambers, thus creating 

vacuum. 

(3) The snifter valve, by regulating the admission 

of air to the condenser holds the vacuum at the point 

desired. 

(4) Relatively high vacuum exists in the condenser, 

separating chambers, and uptake pipie. The equilibrium 

valve curtails the vacuum to the pasteurizer. 

(5) Live steam enters the pasteurizer, expands because 

of the vacuum, and instantly drops to the temperature 

prescribed by the vacuum. 

(6) The pasteurizer is full of sterile diffused steam 

under low vacuum. The cold, raw cream containing the 

neutralizing agent is pumped steadily at any desired rate 

of flow into the float tank. The float valve automatic- 

ally admits the cream flow to the pasteurizer, but excludes 

air. 

(7) The spray pan receives the cream and converts it into 

a fine shower which fails by gravity without concussion 

tbrough the rarefied steam in vacuum. 
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(8) The droplets instantly become saturated with heat 

from the steam, and boil at the precise pasteurizing 

temperature as prescribed. 

(9) The boiling vaporous cream passes along to the 

equilibrium valve, the temperature being registered by the 

thermometer. 

(io) The equilibrium valve automatically allows the passage 

of the high temperature boiling cream into the uptake 

pipe. 

(li) Subjected now to higher vacuum, the cream expands 

and becomes more vaporous, volatile contaminations and 

some moisture being evaporated. The fat globules are 

cleansed and non-volatile impurities are washed away by 

the steam. 

(12) Entering the separating chamber at velocity, the 

cream particles are automatically separated from the vapor 

and gases by centrifugal force. 

(13) The vapors and gases carrying away the impurities 

pass up the vapor pipe and over to the condenser via the 

gooseneck. 

(14) The used water conveys away the extracted heat, 

gases and impurities to waste; the intensity of the 

treatment being indicated by the temperature rise in the 

water as shown by angle thermometers. 

(lb) The cream film spirals down the chamber walls and 

gives up much of its heat under vacuum. The water jacket 
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cools the cream slightly below the boiling temperature 

of the vacuum. 

(16) The cream passes via a float valve to the secondary 

stage where the cycle is repeated under peak vacuum. 



THE VACREATOR CYCLE ILLUSTRATED. 
ItOU. 'IIIAItIS StAtIK) 

Cool water ,uppIied under pressure to the Ejector Condenser by the turbine 
pump. issues from a nozzle (1) and shoota down through the multiple cones. 

a 

The water jet (2) ejects air and gases and condenses vapours coming over from 
the aeparating chamber, thus creating vacuum. 

The snifter valve (3), by regulating the admiselon of air to the condenser, holds 
the vacuum at the point deaired-l5in. to 18m. 

Relatively high vacuum existe in the condenser, separating chamber and up- 
take pipe. The equilibrium valve (4) curtails the vacuum to the pasteuriser. 
A.-Llve steam entere here, expands because of the vacuum, and instantly dropa 

to the temperature prescribed by the vacuum. (See Vacuum-Temperature 
Table.) 

B.-Thc pasteuriser is full of sterile diffused steam under low vacuum. 

C-The cold raw cream containing the neutralising agent is pumped steadily at any 
desired rate of flow into the float tank. 

D.-The float valve automatically admits the cream flow to the pasteuriser, but 
excludes air. 

E.-The spray pan receivee the cream and converts it into a fine shower which fallu 
by gravity without concussion through the rarefied steam in vacas. 

F-The droplets instantly become saturated with heat from the steam, and boil at 
the precise temperature of the steam an prescribed, in vacas, 

G.-The boiling vaporous cream passes along to the equilibrium valve, the tempera- 
ture beine registered by the thermometer. 

H-The equilibrium valve (4) , controlled by spring tension adjustment, automati- 
cally allows the passage of the high temperature boiling cream into the uptake 
pipe. 

1-Subjected now to higher vacuum, the cream expands and becomes more vaporous, 
volatile contaminations and some moisture being evaporated. 

.L-Additional steam is introduced by the infuser to effect intense cleansing of the 
cream particles. (Not fitted in the Baby unit.) 

K-Entering the cyclone separating chamber at velocity, the cream particles are 
automatically separated from the vapour and gas by centrifugal force. 

L.-The vapeurs and gas carrying away the impurities pass up the vapour pipe and 
over to the condenser via the gooseneck. 

M.-The used water conveys away the extracted heat, gaseo and impurities to waste; 
the intensity of treatment being indicated by the temperature rise in the water 
as shown by the angle thermometers. 

N-The cream film spirals down the chamber walls and gives up its excess heat 
under vacuum. The water jacket cools the cream slightly below the boiling 
temperature of the vacuum. 

0.-The cream passes through a fine strainer to remove any cassis or matter in 
suspension. 

The cream next 
paseo through a float-operated valve to the second separating chamber, repeating 
the cycle K to O under peak vacuum, which cools, concentrates and tonen up the 
cream before lt is pumped away at P to be chilled. 
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The Nature and Advantages of Principles 

Employed in Vacreation 

The following explanations and theories are in the 

most part obtained from references and statements 

extended by IVurray Deodorizers Ltd., manufacturers of 

the "Vacreation" Vacuum Pasteurizer. 

The preparation of cream for butter-making by 

vacreation now consists essentially of (1) pasteurization, 

(2) the removal of various undesirable feed flavors, and 

(3) the general conditioning of the cream. 

PASTEURIZATION 

Pasteurization is by the instant heat- 

ing of the cream through its direct contact with live, 

dry, saturated steam while in vacuum. 

Preheating of the cream is avoided, except where 

it is necessary for the purpose of altering the canais- 

tency of the cream. By eliminating this, several distinct 

advantages are gained:- (15) 

(1) Serum impurities are not fused into the fats 

prior to treatment. 

(2) High acid cream does not foam so much and, 

therefore, a larger proportion of carbon-dioxide gas is 

evolvedwhile under the vacuum, This assists in Vacreation. 

() The chemical action of the neutralizer is 
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retarded, thus allowing opportunity for its even incorp- 

oration without risk of over-neutralizing any portions 

of the cream. 

Division of the cream into droplets prior to pasteurization; 

Upon entering the vacreator, the cream passes through 

a spray pan which divides it into droplets of such size 

(1/8 inch) as has been calculated to give the utmost 

efficiency to the pasteurization. This division of the 

cream prior to pasteurization greatly accelerates the 

heating of the cream upon its entry into the steam and, 

since the droplets fall as rain into the steam, rather 

than the steam passing into the cream, it also ensures 

even heating without convection currents, facilitates 

the liberation of carbon dioxide and other gases and 

vapors, and exposes the cream particles to the cleansing 

action of the steam. 

Temperature control 

The temperature of the steam is instantaneously 

and precisely controlled by its entry into the vacuum 

area. The principle involved here is that the temperature 

at which a liquid boils is dependent upon the pressure 

it is subjected to. When the air pressure on a liquid is 
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reduced, the boiling point is lowered. Similarly, the 

temperature of the steam is lowered by its instant expan- 

sion in low vacuum, and standardized to that temperature 

at which it is desired to pasteurize before contacting 

the cream, thus avoiding overheating and interference 

with the true flavors of the cream constituents. Dry 

steam insures against the carrying over of impurities 

from the boiler. 

Advantages of instant heating 

This instant heating of the cream, which is now 

boiling under partial vacuum at the pasteurizing temper- 

ature, minimizes the risk of interference with the 

character and flavor of the true cream constituents. 

Because the cream so quickly reaches the boiling point 

at this temperature, there is no oportunity for impurities 

in the milk serum to fuse into the liquid fat globules, 

as occur during slower heating methods. Rather, there 

is a tendency toward the expulsion of these impurities. 

Microorganisms present aro unable to adapt themselves 

to the sudden temperature rise, and are so rendered less 

able to resist the heat. (15) 

The brevity of this 1at treatment, only two seconds, 

minimizes any interference with the vitamins and aids 

in the retention of the natural "bloom" of the cream. 

It also eliminates such risks as local overheating, oiling 
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off of the fat, coagulation of the albumin, and contami- 

nation of steam odors which in the past have been the 

result of the direct introduction of steam into cream 

at atmospheric or increased pressures.(l5) 

Advantages of pasteurization in vacuum 

Pasteurization in a vacuum insures that the 

adsorbed impurities will be driven off rather than 

driven into the cream during the heat treatment. The 

volatile fatty acids, vegetable oils and chemicals, air 

and gases which are normally adsorbed by the fat globules 

are extracted rather than absorbed by the fat, as they 

are during pasteurization involving longer heating periods. 

Vacuum, by reducing the air present during pasteurization, 

guards against oxidation of the fats and undue irt erfer- 

ence with the vitamins. Vacuum also insures an even 

heat saturation throughout the cream, since, at the peak 

temperature, the cream boils under low vacuum. It may 

aid in the destruction of the microorganisms present, 

since their inability to adjust themselves to the sudden 

reduction of pressure lowers their resistance to the high 

temperatures. (It should be noted here that both instant 

heating and a sudden reduction of pressure are thought 

to work together to lower the resistance of microorganisms 

to pasteurizing temperatures.) 
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REMOVAL OF OBJECTIONABLE FLAVORS 

The removal of objectionable flavors is effected 

In two separate stages by washing with steam in vacuum, 

and is based on the following facts: (12) 

Vegetable essential oils are of two main classes; 

volatile oils which are solvents and fatty oils which 

are not solvents but which are saponifiable. 

Volatile oils combine with the butterfats by dis- 

solving them and, therefore, when present in cream, 

contain fat in solution. Whether this oil-fat solution 

is in the form of free oil or whether it adheres to the 

surfaces of the fat globules is not known, but the latter 

is thought to be the case. The fatty oils also have a 

close affinity for the butterfat globules. 

Only volatile oils are odorous, but both volatile 

and fatty oils have flavor. Odor may be removed by 

evaporation of the volatile constituents, but flavor 

principles must be dealt with by solution and entrainment, 

preferably in steam. The base of a fatty oil is not 

soluble in water or steam, but as it is saponifiable it 

would, therefore, seem advisable when treating cream to 

employ a low acidity. 

Volatilization of an oil is dependent on its vapor 

tension. It is assumed that so violent is the natural 

vibration of the molecules that myriads are continuously 

expelled from the liquid, so ±6 rming vapor. The surface 
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tension decreases as the temperature increases until, 

ultimately, the boiling point is reached. The boiling 

and evaporation intensity of a volatile oil depends upon 

its specific and latent heat and the pressure to which 

it is subjected. As the pressure is reduced so is the 

vapor tension of the volatile oil increased and the 
boiling point lowered. The fractions of the high boiling 
points are the most powerful in odor and flavor. In the 

case of cream, certain of the vegetable oils aro more 

tenacious and noticeable in their contamination than 

others, for example those of turnips, rape, and onion. 

Oil of the wild onion is difficult to remove. Its 
characteristics are due to the presence of sulphur 

compounds, mainly allyl-propyi disuiphide, and the higher 

fractions of the oil contain the more pungent flavoring 

principles. 

To effectively remove vegetable oils, therefore, 

requires:- 

(1) The evaporation of the volatile fractions by 

boiling. 

(2) The solution of soluble substances by steam. 

(3) The entrainment of non-volatile, insoluble 

principles in steam. 

This means that the cream must be subjected to 

intense boiling, during which each fat globule and the 

colloidal caseion 1s effectively "scrubbed" by steam. The 
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use of' vacuum enables the necessary intense boiling to 

be carried out at temperatures sufficiently low to avoid 

damage to the cream, yet sufficiently high to be of 

definite pasteurizing valuo. 

The cream, upon leaving the pasteurizing section, 

passes through the equilibrium valve into the first 

separating chamber. Centrifugal force is automatically 
produced in these chambers, occurring as the cream enters 

the top of the chamber at high velocity at a tangent, and 

is utilized to separate the boiling cream from the vapors 

and gases as it spirals down the sides of the separating 

chamber. 

In the process of removing the feed flavors present, 

the principles involved in steam distillation are used. 

Steam, which was utilized in the pasteurizing unit 
to heat the particles of cream to the pasteurization 

temperature, is now used in the two separating Uflits to 

wash away the adsorbed flavors which cling to the fat 

globules at the inter-face. This is brought about by 

the increased vacua which lower the boiling points so 

that the steam is regenerated from the cream and drawn 

off' into the ejector-condenser, carrying with it the 

volatile fatty acids, some products of bacterial action, 

vegetable oils and chemicals, air and gases which contamin- 

ate the cream. The still farther increased vacuum in the 
second unit intensifies this action and is utilized also 
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as a cooling treatment. 

The extent of treatment which any given lot of 

cream receives to remove feed flavors from it is desig- 

nated by two factors which can be xulated separately 

to suit the immediate needs. These are, the vacuum to 

which it is subjected, and the extent of steam washing. 

As in steam distillation, higher temperatures must 

be used for the volatilization of various substances 

than for others, so also the boiling temperatures in 

the separating units may be varied to intensify or 

moderate the treatment of various creams by regulation 

of the vacuums. The intermediate vacuum is normally not 

higher than 20 inches (approximately 160°F. ) nor lower 

than 15 inches (approximately 1800F.). The careful 

selection and application of a temperature best suited 

for the particular vat of cream being ed is of 

paramount importance. 

The extent of steam washing, or the cleansing 

intensity, is altered by varying the amount of steam 

applied. Extensive research has revealed that no harm 

whatever is dono to cream by an excessive use of steam.(l5) 

Since the washing steam heats the condenser water, 

the amount used can be gauged by the temperature differ- 

ences between the water entering the condenser and the 

water leaving the condenser. From this, a treatment 

intensity figure is derived which may be used to determine 
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the exact extent of such treatment the cream is receiving. 

This in calculated as follows:- 

Pounds weight of con- Temperature rise 
denser water per hour X of condenser water Intensity 

Pounds weight of cream per hour Figure 

Such a figure, of course, is dependent upon the tenacity 

of the feed flavors present. 

In the vacuum cooler, the vacuum is always kept 

as high as possible. This is extremely important since 

it means additional removal of off flavors, reduction 

of dilution, improvement of flavor, cooling, and less 

pump friction and, therefore, less buttermilk losses. 

Advant aes 0±' co ol inin va euum 

During vacreation, the cream is cooled in vacuum 

to approximately O°to lOOöFahrenheit. 

Hunziker (9) stated thst running hoteream directly 

from a flash pasteurizer into a coil vat and cooling is 

feasible, ut not very satisfactory. Slow cooling between 

melting and solidifying points (950to 65°F.), with 

prolonged agitation and exposure, promotes crystallization 

of the butterfat and a tendency toward a mealy texture 

in the resulting butter. Therefore, a surface cooler 

is usually used. 

The chief objections to a surface cooler are, the 

danger of recontaminaticn of the cream and exposure of 

the cream when h± to light and air while flowing in a 
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thin layer over metallic surfaces. This exposure invites 

oxidation and may lesd to the development of metallic, 

tallowy, or fishy flavors. The extent of such damge 

is largely dependent on the temperature of the cream. 

Danger of execessive oxidation is negligible at tempera- 

tures belw 140°F. and, therefore, to be svoided, the 

temperature of the cream must be lowered to below 140°F. 

before passing it over the cooler. 

Therefore, by instant lowering of the cream tempera- 

ture to approximately 98°?. by vacreatlon, prior to 

passing it over the surface cooler, the danger of excess 

oxidation and impaired texture is reduced to a minimum. 

ADDITIONAL ADVANTAGES DUE TO VACREATION 

Thera1conditioning of_the cream 

The general conditioning of the cream is accomplished 

by concentration, cooling, and sweetening by high vacuum, 

and is brought about in the two separating units, although 

principally in the second. The added sweetness which is 

to be noted in the vacreated cream is thought to be due 

to a possible slight inversion of the milk sugar in the 

cream. (13) 
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Objectionable Butter Flavors 

The objectionable flavors which are found in cream 

and which reappear in butter are of an extremely varied 

nature. The Revised Tentative United States Standards 

(1939) for the Quality of Creamery Butter (16) classifies 

the flavors in butter into six groups, depending on their 

character and origin. These groups are :- 

1. Flavors from the action of microorganisms. 

2. Flavors from mechanical causes. 

3. Flavors from chemicals and chemical changes. 

4. Flavors caused by feed conditions. 

5. Absorbed flavors and odors that are throughout 

the mass of butter. 

6. Flavors of obscure crigin. 

Haimner (4) found the flavors produced in milk and 

cream by microorganisms are extremely varied and dependent 

largely on the kind of organism present and conditions 

surrounding its growth. 

An "acid" flavor is the most conmion but many others 

are frequent. Flavors such as hIfyI or "barmy," that 

suggest other causes may be due to organisms. Such 

specific flavors as I5o5py and "turnipy" are occasionally 

due to the activity of organisms. A "malty" flavor may 

be due to the presence of Streptococcus lactis var. 

nialtigenes. Eacherichia-Aerobacter organisms frequently 
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are the cause of "unclean" f1vors. A "bitter flavor 
may be due to a variety of organisms such as the lactose 
fermenting yeast-Torulasinars, or to Streptococcus 
liquefaciens. A "bittermoldy" flavor may be due to 

Actinomyces organisms. Fishiness of milk and cream has 

been found to be due in some cases to microorganisms; 

and Pseudomonas graveolens and Pseudomonas mucidolens 

have been known to produce a "potato't odor in milk. 

Pasteurization, properly done, benefits the flavor 

of the butter by the removal of volatile fatty acids ai. 

the destruction of bacteria. (9) Improper pasteurization, 

however, due to improper control of the metal 1ating 

surfaces, may result in such undesirable flavors as 

"cooked" and "scorched." 

A "greasy" flavor is usually caused by improper 

pasteurization or to improper churning technique. (li) 

Enzymes are present in butter in very small amounts 

(9) and their well know function of accelerating decompo- 

sition renders their presence undesirable. These 

enzymes may be of two sources; namely, those secreted 

in the milk, and thosedue to bacteria. According to 

their functions, they are grouped into three classes; 

lipolytic or fat splitting (lipase), Proteolytic or 

casein splitting (galactase), and oxidizing (peroxidase 

and catalase). Lipase and galactase produce bitter 

flavors while accelerated oxidation may result in such 



flavors as "fishy" and oilyU, Umetallic, uoxidizedn 

or "storage". 

Improper neutralization may result in an objectionable 

flavor known as "neutralizer." This flavor may vary 

from "soapy" to "bitter dependent upon the type and 

amount of neutralizer used. A "scorched neutralizer" 

flavor may also result from improper neutralization of 

extremely sour cream. 

Feed flavors are imparted to milk through the bodies 

of the cows and are due to the feeds consumed by the 

producing animal (4) They may also be absorbed from 

the atmoshphere surrounding the milk or cream. The 

most prominent feeds and weeds, from the standpoint of 

their effect on butter, are wild onion, garlic, leek, 

and Scale or French weed. Tar weed, mustard, alfalfa, 

silage, turnips, rape, cabbage, kale, clover, beets, 

and potatoes are also likely to cause pronounced flavors. 

Odors are readily absorbed by milk, cream, and butter. 

Gasoline, fly-spray, disinfectant (4), cellar, musty, 

barfly, cowy, feed, and woody flavors (17) may be due to 

absorption. 

"Coarse," "smothered," "flat," or "heated cream" 

flavors are classified as of obscure origin because it 

is impossible to state their source. (17) 
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pH Values 

A knowledge of the pH value of butter appears to 

be useful in the checking of manufacturing methods. 

Beatson, O'Dea, and Sargent (2) find that if the pH value 

of the butter falls below pff 6.5, the keeping quality is 

impaired. Other investigators (21) find that for storage 

purposes, the pif value should not be more than 6.8 or 

less than 6.1, since undesirable flavors such as those 

associated with oxidation develop at values above pH 7, 

and those associated with rancidity below pH 6.1. 



Outline and Procedure of the Experimental Work 

Purpose 

The purpose of the research was to investigate the 
problem of feed, weed, and other objectionable flavors 

in butter and the application of the process of cream 

treatment known as "Vacreation" for the possible preven- 

tion or elimination of such flavors. 

Procedure 

(1) Butter was made regularly through the six months 

period (October 14, 1938 to April 15, 1939) from the 

normal supply of the Oregon Dairy Products Laboratory 

and at times from cream sent in from various parts of 

the state. 

(2) At all times where cream was treated for the 

purpose of this research, "split" ohurnings were made. 

By this is meant that a vat of cream, after thorough 

mixing and neutralizing, was divided into two equal 

parts. One portion was vacreated, and the other pasteur- 

ized by the usual coil vat method. The same churn was 

used for churning the butter made from the non-vacreated 

cream. The vacreated cream was, in all instances, churned 

prior to the non-vacreated. 

(3) After vacreation the cream was passed over the 

water section of a tubular cooler and run into the 

holding vat at about 60to 70°F. If no starter was added, 
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it was passed over both the water and the brine sections 

of the cooler before being run into the holding vat 

where it was held at approximately 40°F. 

(4) Butter was made both with and without starter 

so that both the control and the vacreated churnings 

made from the same vat of cream contained or did not 

contain starter. When starter was used, the starter 

added to the control vat was from the same batch as was 

added to the vacreated vat. Approximately 5 per cent 

of starter was added in any instance where starter was 

used. 

(5) Acidities, churning temperatures, churning 

technique, percentage of salt, percentage of moisture 

and all the factors were regulated so that they were 

nesrly the same in both the control and vacreated 

churnings. Vacreation treatment was varied from time to 

time as the character and quality of the cream demanded. 

(6) All references as to cream quality, acidities, 

neutralization, starter, churning temperatures, churning 

technique, and all vacreation data were observed and 

recorded. 

The examination of the cream included determination 

of the numbers of microorganisms by the standard plate 

count method. This was done on a majority of the samples. 

After the cream was placed in the vat, neutralized, 

and thoroughly mixed, a sample was taken. The vat of 
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cream was then "split." One half was pasteurized in 

the Vacreator at temperatures ranging from 190°to 200° 

F.; and the other half was pasteurized by the holding 

system at temperatures from 150°to l58F. for 30 minutes. 

A sample of each was takem immediately after pasteu- 

ization was completed. These were then plated on 

standard nutrient agar and incubated for 48 hours at 

98.6 F. Dilutions of 1/10,000, 1/100,000, and 1/1,000,000 

were made of the raw cream; and dilutions of 1/loo and 

1/1,000 were made of each of the two pasteurized creams. 

Examination for yeasts and molds, by plating on 

malt extract agar was also carried out until January 6, 

1939 when it was discontinued. In no instance up to 

that time had any of the yeasts or molds found to be 

present in the raw cream survived either form of 

pasteurization. 

(7) From every control churning and from every 

vaoreatêd cliirning, four one-pound samples of standard 

shape were taken. These samples wore wrapped inparch- 

ment; and one sample of each sample was over-wrapped 

with aluminum foil. All samples were numbered in such 

a manner as to disguise their origin from the judges 

grading the butter. The pairs of samples over-wrapped 

with the aluminum foil were stored at ODto 10°F. and 

the other samples wrapped in parcbment only and placed 

in waxed one-pound butter caitons were stored in the 
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ordinary cold storage room. 

(8) The butter was scored in pairs, as indicated 

by the split churnings, at the Experiment Station and 

in the Monthly Butter-scoring Service. Scores from 

butter sent to the Interstate Associated Creameries 

were also recorded. 

Butter was scored weekly at the Experiment Station. 

Pairs of the samples wrapped in parchment were scored 

as "fresh" and as "one month old." Four months after 

the end of the month during which the samples for the 

cold storage were made, they were taken out and scored. 

Judges participating in this scoring were Dr. G. H. 

Wilster and H. P. C. Nielsen of Oregon State College; 

F. F. Moser, of Modo-land Creamery, Corvallis; D. R. 

McIntosh, of Green Valley Creamery, Corvallis; and F. 

S. Board of Auckland, New Zealand. At least one pair 

of fresh samples from each week's churnings was sent to 

the Oregon State Agricultural College Monthly Butter 

Scoring Service. Here the butters were graded in pairs 

and a majority score for each sample was determined. 

Criticisms were recorded. 

Judges participating in this grading were Messrs. 

R. S. Smith, United States Department of Agriculture; 

O. G. Simpson, Oregon State Department of Agriculture; 

R. E. Cavett, Ideal Dairy Co., Portland; M. J. Endres, 

Mt. Angel Creamery, Mt. Angel; G. W. Jacobsen, Lucerne 
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Cream and Butter Co., Portland; and L. Hammack, Raven 

Dairy, Portland. 

During this eriod, all butter sent to the Inter- 

state Associated Creameries, Portland, wore labeled 

according to origin and all gradings and criticisms 

recorded accordingly. 

Results and Conclusions 

The Effect of Pasteurization on the Bacteria, Yeasts, 

Molds Table Number 1 shows the results of this research 

with regard to the destruction of bacteria. 

Counts for the vacreated cream ranged from 100 to 

6,500 bacteria per cc. The average count was 1,363 

bacteria per cc. This represents an average bacteria 

killing efficiency of 99.9996 per cent. 

In the cream pasteurized by the holding method, the 

counts ranged from 800 to 50,000 bacteria per cc. with an 

average of 19,413 bacteria per cc. This represents an 

average killing efficiency of 99.801 per cent. This making 

a difference of 0.1986 por cent in favor of vacreation. 

Numerically, the non-vacreated cream contained an 

average of 14 times as many bacteria surviving pasteuriza- 

tion, as did the vacreated cream. Or, in per cent, of the 

total number of bacteria surviving either type of pasteuriza- 

tion, only 7.02 per cent were contained in the vacreated 

cream. The remaining 92.08 per cent being in the non- 
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vacreated cream. 

A noticeable difference was noted in the rate of growth 

of the colonies on the plates from the two types of cream. 

In general, colonies from the vacreated cream developed 

much more slowly than those from the non-vacreated cream. 

No difference was noted in the types of colonies present 

on either plates. 

The effect of pasteurization on the destruction of 

the various enzimes found in cream was not determined in 

the scope of this research. The destruction of lipase by 

vacreation was thought to be indicated, however, when, 

during a period when lipase flavored cream was regularly 

encountered by the cream graders, a bitter flavor similar 

to that caused by lipase was more often encountered in the 

non-vacreated than in the vacreated butter. These results 

are indicated on the criticisms of butter sent to the 

Interstate Associated Creameries, where they were scored 

by the federal graders. 

The effect of pasteurization on the yeasts and molds 

is thown in Table Number 2. In no instance, up to January 

6, 1939 when yeast and mold plating was discontinued, did 

any of the yeasts or molds found from time to time in the 

raw cream survive either type of pasteurization. 
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Table No. J. 

Effect of Pasteurization on Iurnber of Bacteria Present. 

Raw Cream Holding Method. Vacreation I1ethod 

Date of Bacteria/cc. Temp.Bacteria/cc. Temp. Bacteria/cc. 
-. 'F. _Mfí. 

(1938) 
Oct. 19 6,500,000 152 .-.--. 200 200 

t, 21 6,000,000 155 --- 190 200 

u 26 11,000,000 150 --- 190 300 

H 65,000,000 152 50,000 190 1,000 

Nov. 2 24,000,000 152 14,000 190 2,900 

't 

5 59,000,000 150 26,000 190 6,500 

t? 69,000,000 152 29,000 200 1,200 

't 

:1_6 80,000,000 152 7,000 190 2,000 

t, 21 65,000,000 152 22,000 200 400 

t, 23 40,000,000 152 46,000 200 5,000 

ti 26 55,000,000 152 44,000 200 

" 30 52,000,000 152 6,000 200 2,000 

Dec. 2 136,000,000 152 23,000 200 

7 11B4O00,000 155 12,000 200 400 

". 12 24,000,000 155 18,000 200 400 

14 67,000,000 155 17,000 200 1,000 

" 16 24,000,000 155 18,000 200 '700 

U 23 75,000,000 155 18,000 200 

20 61,000,000 158 3,000 200 500 
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Table o. i (Cont'd.) 

Raw Cream HoidjMethod Vacreatlon Method 

Date of Bacteria/cc. Temp. Bacteria/cc. Temp. Bacteric. 
Mf. °F. F. 
(1939) 
Jan. 3 185,000,000 150 --- 200 1,000 

n 155 6,000 200 800 

H 13 120,000,000 155 25,000 20 1,200 

n 20 56,000,000 155 800 200 400 

n 25 56,000,000 150 6,000 200 500 

u 27 44,000,000 155 4,000 200 100 

March 3 23,000,000 152 21,000 190 300 

" 8 40,000,000 150 18,000 200 300 

" 15 38,000,000 36,000 200 300 

" 17 35,000,000 155 31,000 200 800 

" 22 27,000,000 155 40,000 200 100 

" 24 130,000,000 154 14,000 190 700 

April 3 68,000,000 155 17,000 190 1,200 

I' 50,000,000 157 6,000 200 200 

" 14 42,000,000 155 12,000 200 300 

Average 59,442,857 19,413 1,363 

Average killing efficiency 99.801% 99.9996% 

Difference .1986 
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Table No. 2 

Effect of Pasteurization on Number of Yeasts and Molds 
Present 

Raw Cream Holding Method Vacreation 
Method 

Date of Mfg. Count/cc. Count/cc. Count/cc. 
(1938) 
October 19 200 yeasts O O 

November 2 100 molds O O 

I, 

300 yeasts O O 

H li 300 yeasts O O 

16 500 yeasts O O 

21 100 molds O O 

23 lOO yeasts O O 

30 300 yeasts O O 

December 2 200 yeasts O O 

7 1200 yeasts O O 

9 100 yeasts O O 

14 300 yeasts O O 
(1939) 
January 3 400 yeasts O O 

Average 315 yeast or molds O O 

Average killing efficiency i00% i00% 
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Results of Weekly Butter Scoring 

All the butter coming under this project was seor 

weekly as "fresh", flone month old," and "four months 

old" (cold Storage). All samples were scored in pairs 

as indicated by the flsplittt churnïngs. Although the 

butters were actually scored and criticized, results 

were compiled according to opinions "for" or "against,t' 

showing preference of the vacreated or non-vacreated 

but t er s. 

Fresh 

These butters were scored on the Monday or Tuesday 

of the week following the week of their manufacture. 

Of 247 opinions, 177, or 71.7 per cent were in 

favor of the vacreated butter; 53, or 21.4 per cent, 

were for the non-vacreated butters; while 17, or 6.9 

per cent, rated the pairing equally. This represents 

an average of 3.3 to 1 of opinions in favor of the 

vacreated butters and correlates closely with the 

opinions voiced in the other gradings. 

One month old 

These were scored after storage for one month at 

temperatures ranging from 40° to 50°F. 

Of 113 opinions voiced, 48, or 42.5 per cent, 

favored the non-vacreated butters; 53, or 46.9 per cent, 
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favored the vacreted; while 12, or 10.7 per cent, rated 

the pairing equally. 

Whether or not these figures are of any significance 

in regard to keening quality, ï hard to determine. The 

fact that practically all of the opinions since March ist, 

favor the vacreated butter may be of significance, how- 

ever. It was about this time that the feed flavors were 

beginning, to show an added intensity and the acidity of 

the raw creams was ïncreasing. 

Four months old (cold storage) 

The superior keeping quality of the vacreoteci butter 

under cold storage conditions is olainly demonstrated 

here, when, of 49 opinions, all but five, or 90 nor cent, 

favored the vcreated butter. 

he following tables represent the opinions of the 

judges. Actual scorings and criticisms are listed on pages 

86 to 92 in the appendix. 



Table No. 3 

Weekly Scorings of Fresh Butter 

Opinions of the Judges 

Date of Mfg. For Non-Vacreated For Vacreated Ratings 
Sanie 

(1938) 
October 14 - 4 - 

t' 19 - 4 - 

n 21 - 4 - 

n 26 - 4 - 

t' 31 - 4 - 

November 2 - 4 - 

n 
- 4 - 

It 

7 - 4 - 

n g - 4 - 

n 
- 4 - 

n 16 - 4 - 

t 18 4 - - 

t, 21 3 1 - 

II 23 - 4 - 

n 26 1 2 1 

II 28 1 2 1 

t 30 4 - - 

December 2 1 1 2 

It 5 1 1 2 

n 
' i 2 1 
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Table No. 3 (Cont'd.) 

Weekly Scorings of Fresh Butter 

Opinions of the Judges 

Date of Mfg. For Non-Vacreated For Vacreated Ratings 
Same 

lT38) -____ 
December 9 1 3 - 

u 12 2 2 - 

n 14 - 4 - 

n 16 3 i - 

t' 19 3 1 - 

H 21 1 3 - 

t 23 1 3 - 

t! 26 2 2 - 

n 28 4 - - 

ft 30 - 4 - 

(1939) 
January 3 1 3 - 

li i 3 - 

n g 3 1 - 

lt 4 - - 

t 13 - 4 - 

u 2 2 - 

n 18 - 4 - 

u 20 2 2 - 

n 23 1 3 - 

ti 25 - 4 - 
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Table No. 3 (Cont'd.) 

Weekly Scorings of Fresh Butter 

Opinions of the Judges 

Date of Ìvlfg. For Non-Vacreted For Vacreated Rating 
Saine 

(1939) 
January 27 - 4 - 

30 - 4 - 

February 3 - 4 - 

6 - 5 - 

March 1 1 2 1 

3 2 2 - 

6 - 4 1 

8 - 5 - 

13 - 2 3 

15 2 2 1 

17 - 4 - 

" 20 - 4 - 

22 - 2 2 

24 - 2 2 

27 - 4 - 

" 29 - 4 - 

April 3 - 4 - 

II 5 - 3 - 

n 10 1 2 - 

12 - 4 - 
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Table No. (Cont'd.) 

Weekly Scorings of Fresh Butter 

Opinions of the Judges 

Date of Mfg. For Non-Vacrested For Vacreated Ratings 
_____________________________ __________ Same 
(1939) -. - -______________ 
April 14 - 4 - 

TOTALS 53 175 1'? 
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Table No. 4 

Weekly Scorings of Butter One Month Old 

Opinions of the Judges 

Date of Mfg. For Non-Vacreated For Vacreated Ratings 
Same 

(1938) 
November 11 2 1 1 

21 1 2 1 

December 2 - 2 2 

H 9 1 3 - 

12 4 - - 

16 2 1 1 

19 1 2 1 

21 - 3 - 

23 2 1 1 

26 3 1 - 

28 3 - - 

30 4 - - 

(1939) 
Janusry 3 - 3 1 

6 3 - - 

n 9 3 1 - 

11 3 - - 

13 1 4 - 

16 3 - 

18 - 3 - 

20 - 3 - 
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Table No. 4 (Cont'd.) 

Weekly Seorings of Butter One Month Old 

Opinions of the Judges 

Date of Mfg. For Non-Vacrestcd For Vacreated Ratings 
(1939) Same 
January 23 3 - - 

25 - 3 - 

27 3 - - 

30 - * 3 

February 3 - 3 - 

6 1 3 - 

March 1 2 - i 

H 3 3 - - 

6 - 2 - 

t! 8 - 2 - 

13 - 2 - 

ii 15 - 4 - 

TOTALS 48 53 12 
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Table No. 5 

Weekly Scorings of Butter Four Months Old 

Opinions of the Judges 

Date of Mfg. For Non-Vacreated For Vacreated Ratings 
Same 

(1938) 
October 21 - 1 1 

November 2 - 2 - 

5 2 - - 

11 7 - 2 - 

9 - 2 - 

11 2 1 - 

16 - 2 - 

18 - 3 - 

21 - 3 - 

23 - 3 - 

26 - 3 - 

30 3 - 

December 2 - 3 - 

5 - 2 - 

tI - 2 - 

9 - 2 - 

" 12 - 2 - 

14 - 4 - 

16 - 4 

TOTALS 4 45 1 
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Gradings of Fresh Butter at Interstate Associated 

Creameries 

Seventy separate churnings are represented in 

these scorings. Of these, sixty samples consitute thirty 

pairs as indicated by the split churnings. 

Average scores were, for the non-vacreated butter 

91.25, and for the vacreated butter 91.89. Preference 

was shown for the vacreated butter when, out of the 30 

pairs, it was scored higher than the non-vacreated 18 

times. The non-vacreated only 5 times, while seven 

pairs showed both scored the same. This showed a 

preference of 3.6 to 1 for the vacreated butter. 

Of the entire lot, 4lchurnngs were scored 92 or 

better. Twenty nine of the 38 vacreated churnings, 

or 76.3 per cent were in this class. Six of these 

scored 93. Only 12, or 37.5 per cent of the 32 non- 

vacreated churnings were scored 92 or better. Of these, 

just one scored 93. 
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Table No. 6 

Scores of the Fresh Butter at Interstate Associated 

Creameries 

Non-Vacreated Vacreated 
Date of Mfg. Score Criticisms Score Criticisms 
(1938) 
November 30 91 Slight old cream 92 -- - 

. Mild culture 
December 2 -- ---------------- 92 Mild culture 

n 93 Slightly sticky 93 
lt 7 92 Slight normal 93 Slightly 

feed sticky 
Slightly salvy 

t, 9 92 ---------------- 91 Def. smothered 
n 12 91 Def. smothered 92 Mild culture 
lt 14 -- ------------------ 92 Def. cooked 

16 92 Mild culture 92 

" 19 92 Mild culture 92 

21 91 Sl. bitter 91 Sl. utter 
23 91 Sl. bitter 92 Sl. Normal 

fe ed 
26 -- ---------------- 91 51. bitter 
28 91 Sl. bitter 92 

30 91 Sl. bitter 92 

(1939) 
January 3 91 Sl. bitter 92 

I' 6 91 Sl. bitter 92 

9 -- ------- 92 Sl. coarse 
acid 

11 92 Sl. normal feed 93 



Table No. 6(cc t'd) 

Scores of the Fresh Butter at Interstate Associated 

Creameries 

Non-Vacreated Vacreated 

Date of Mfg. Score Criticisms Score Criticisms 
(1939) 
January 13 91 Def. coarse acid 91 Sl. coarse acid 

t, 16 93 

n 18 91 Def. normal feed 92 

't 20 91 Sl. bitter 92 Sl. gummy 

H 23 91 Sl. old cream 92 

t, 25 92 91 Sl. old cream 

n 
2'? 93 Mild culture 

March 1 92 Mild culture 92 Sl. coarse acid 

't 6 92 Mild culture -- 

n 8 92 Mild culture 

t' 13 91 Sl. greasy 93 Mild mlture 
Si. sticky 

n 15 92 Sl. normal feed 92 Mild culture 

ft 1? 91 Sl. greasy 92 

t, 20 91 Sl. greasy 92 Sl. sticky 

ti 22 91 Sl. greasy 92 

t, 24 92 ---- 91 Sl. old cream 

ti 27 92 ---- 91 Sl. old cream 

29 90 Def, old cream 91 Sl. bitter 
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Table No. 6(conttd) 

Scores of the Fresh Butter at Interstate Associated 

Creameries 

Non-Vacreated Vacreated 

Date of Mfg. Score Criticisms Score Criticisms 
(1939) 
April 3 -- 92 

5 91 Sl. old cream 92 

12 91 Sl. old cream 90 Def. old cream 

14 91 Def, coarse acid --- 
Average 91.25 91.89 



Scorings of Fresh Butter by the 

Oregon State College Monthly Butter Scoring Service 

Scoring in this lot represents 31 pairs or 62 

individual churnings of butter. At least one pair from each 
week's churnings was scored by the service. 

Of these 62 samples, 34 scored 92 or better. Vac- 

reated butter showeci 22 of 31 samples, or 71 per cent, 

scoring in this class, with two samples scoring 93. One 

vacreated butter scored 90, and was criticised as neu- 

tralizer, slight old cream." 

The non-vacreated butter showed 12 of 31 samples, 

or 39 per cent, scoring 92 or better, with two samples 

scoring 93. Only one sample scored as low as 90j-, being 

criticised as being "slightly coarse." 

As scored in pairs, the vacreated butter was prefer- 

red to the non-vacreated 16 times, to 5 times, 3.2 to 1, 

when the non-vacreated butter scored higher. Ten pair- 

ings resulted in equal ratings. 

Average scores, correlating closely to the Interstate 

Associated Creameries Gradings, were 91.22 for the non- 

vacreated butter and 91.84 for the vacreated. 

The low scores of the vacreated butter prior to Nov- 

ember 2, were probably due to scorching pre-ehurning of 

the cream in a large feed pump. At that time, this pump 

was replaced by a smaller pump which, although it also 

caused a slight churning with very viscus creams, largely 
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eliminated this defect. 

Scorching reappeared in the early spring as the 

softer fats caused by new green feeds began to appear. 

This difficulty was over-come when a water-jet, which 

added a fine spray of water to the steam just prior to 

its entry into the vacreator, was connected March 21. 

This water-jet evidently reduced any super-heating 

or unsaturation of the steam due to the short connection 

of the boiler. 



Table No. 7 

Scorings of Fresh Butter by the 

Oregon State College Monthly Butter Scoring Service 

Non-Vacreated Vacreated 

Date of Mfg. Score Criticisms Score Criticisms 
(1938) - _____________________ 
October 14 91 Sl. old cream 91 Def. normal 

feed 
n 19 91 Def. coarse acid 91 Sl. scorched 

n 21 91 Sl. gritty 92 Sl. Normal 
Si. smothered feed 

H 26 91 Sl. smothered 91 Def. normal 
feed 
31. gummy 

fi 31 91* Def. normal feed 92 Sl. coarse 
acid 

November 2 92 Sl. normal feed 92 
Si. mealy 

t, 5 92 --- 92 Sl. normal 
feed 

ti 7 l* Si. acid 91 Sl. acid 

u 92 Sl. normal feed 92 Sl. normal 
Si. sticky feed 

H 11 92 Sl. normal feed 92 Sl. sticky 

ft 16 911 Sl. normal feed 92 Sl normal 
51. over-worked feed 

Si. over- 
worked 

ti 18 91 Sl. scorched 9l Si. normal 
feed 

ft 26 
, 

91* SL. normal feed 92 Sl. flat 

ft 30 93 --- 92* Sl. old 
cr e am 
Si. normal 
f e ed 

December 7 91 Sl. neutralizer 90 Neutralizer 
Smothered Si. old 

cream 
14 9l- Sl. old cream 92 Sl. flat 

Sl. scorched 
Neutralizer 

ti r' 
--- 2. 912 Feed, greasy 

28 92* Sl. normal feed 93 
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Table No. 7 (Cont'd 

Scorings of Fresh Butter by the 

Oregon State College Monthly Butter Scoring Service 
Non-Vacreated Vacreated 

Date of Mfg. Score Criticisms Score Criticisms 
(1939) 
January 6 91 Feed, old cream 92 81. feed, flat 

. smothered, guimny 
. f 

li 92 Sl. coarse acid 91 Briny, coarse 
aCid 

n 18 9l Feed, sticky 92 Sl. normal 
feed 

25 93 93 

February 3 92 Feed 92* 

March 6 92 31. lacking in 92 
character 

8 92 --- 92* 

13 91* Sl. coarse 92 Sl. coarse 

15 91* Sl. coarse 91* Sl. coarse 

20 91* Crumbly, Si. feed 92 

29 91 Feed, weed 92 Si. coarse 

Aprii 5 91 Crumbly, feed 92 
briny, weed 

14 901 Sl. coarse 92 

Average 91.22 91.84 
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Alternations in Churning Technique 

for 
Vacreated Cream 

Lower neutralization vias found to be possible with 

vacreated cream. In conjurictionwith this, the vacreated 
cream normally shoi.ved acid readings from 0.01 per cent 
to 0.02 per cent lower than the boiled saniple from the 
holding vat. This is thought to be due to the removal, 

by vacreation, of more of the volatile fatty acids and 

to the more efficient incorporation of the neutralizing 
agent, during the vacreation process. One batch of onion 

flavored cream 'rs successfully neutralized from 0.5 per 
cent acid (calculated as lactic) to 0.05 ì,er cent with 
very good results. 

Vacreated cream showed less rise in temperature dur- 
ing over-night holding than did non-vacreatéd creams. 
This is probably due to the fact that there is less ab- 
sorbed heat in the fat globules, resulting in easier 
repulation of the acidity during rien1ng. 

Lower churning temperatures were required when churn- 
ing vìcreated cream. These tena :; eratures varied from those 
used for the non-vacreated creams by from two derees 
Fahrenheit in the winter to five degrees in the spring. 
The result was a smoother, firmer, more uniform body 
which was characteristic of the vacreated butters; and a 
better control of composition. 
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During the winter months water was incorporated Into 

the non-acreated butters ore eiisi1y than Into the yac- 

reated. During the spring months, however, the vacreated 

butter required less working in the wash wter than the 

corresrondiì-ir non-vocreeted. Consequently, the vacreated 

butter was in a firmer, more desirable condition, with 

less tendency toward greasiness, when removed from the 

churn. 

The use of starter anparently made no difference ex- 

cept to imr,art its characteristics to both the vscreated 

and the non-vacreated. butter. 



3utternii1k Losses 

Buttermilk losses were found to be considerably 

higher from the vacreated cream than from the non-yac- 

reatad. 

The average buttermilk test for the non-vacreated 

cream vies 0.48 per cent, and is representative of a to- 

tal fat loss of 1.21 wer cent. The vacreated cream 

showed losses roximately double those of the non- 

vacreated. The average buttermilk test for the vacreated 

cream ;as 0.87 per cent, or a total fat loss of 2.40 oer 

cent. 

L-en comwaring these butternilk losses, one would 

exoect to find some degree of 

ilar treatments vth the same class of cream. Investi- 

gatisna, however, fail to reveal any correlation between 

intensity of treatuient and the high buttermilk losses of 

the vacreated creams. 

Several factors may have considerable bearing on 

this. Probably the most important of these is the dilu- 

tien factor. Dilution due to vacreation amounts to about 

3 wer cent (20) of the total cream or a variation of 

i ncr cent in the b uttorfat, and is therefore of no con- 

sequence. .xcessive dilution due to the small lots 

caused by the 1tsplit' churnings may be a decided factor 

here, since it diminishes the power of the milk solids to 

(s) protect the fat globules against mutilation during churning. 
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Table No. 8 

Buttermilk Losses 

Vacreator ie th od Ho 11etbod 
% Total % Total 

DateJif. .í. Test Fat LostB.M. Test Fat Lost 

(1938) 

October 14 0.45 1.0 --- 

't 21 0.52 1.8 0.34 1.1 

u 26 0.54 --- 0.52 

t, 31 O.70 2O 0.54 1.4 

November 2 0.96 2.7 0.52 1.3 

u 0.54 1.5 0.42 1.1 
t? 1.00 23 OO 0.8 
ft 1.10 3.1 0.60 1.5 

" 16 0.80 2.1 0.60 1.3 

23 0.60 1.2 0.4 1.0 

26 9.90 2.3 0.58 1.4 

28 0.68 1.8 0.66 1.1 

30 0.96 2.5 0.34 0.85 

December 2 0.90 2.3 0.40 0.87 
1 0.90 2.3 0.34 0.85 

.7 0.90 2.4 

9 0.80 2.4 0.45 1.3 

12 1.30 3.9 0.45 1.5 

14 0.80 2.2 0.44 1.2 
u 16 0.84 2.4 0.58 1.5 

19 1.08 2.8 0.58 1.5 

21 1.02 2.4 0.60 1.3 



Table No. 8--Con't. 

Buttermilk Losses 

Vicreator Metbod Nolding Method 

Total % Total 
g . _ B1 . Te s t F a t Los t Fa t Lo s t 

December 23 0.88 2.4 0.60 1.4 
lt 26 1.06 2.5 0.46 1.1 
u 28 1.20 3.6 0.46 1.5 
t? 

30 0.64 2.0 0.46 1.6 

(1939) 

January 3 0.60 1.7 0.40 1.0 

6 0.74 1.9 0.48 1.1 

9 0.98 2.9 0.66 1.8 

11 1.00 2.8 0.48 1.2 

" 13 1.00 3.2 0.45 1.3 

16 1.00 2.8 0.44 1.2 

18 1.00 2.6 0.48 1.2 

20 0.80 2.1 0.40 1.0 

23 0.90 2.6 0.48 1.5 

25 0.92 2.1 0.56 1.4 

27 1.00 3.1 0.62 1.5 
Feoruary 6 0.80 2.8 0.42 1.2 
March 1 0.60 1.7 0.45 1.1 

8 1.00 2.9 0.48 1.2 
ló 0.82 2.2 0.52 1.4 

" 15 1.00 2.5 0.45 1.1 

17 0.70 1.7 0.52 1.3 

20 1.12 3.3 0.46 1.2 



Table No. E3__Contt. 

Buttermill Losses 

Va creator Fe tbod - 

;' 
Total Total 

Date of If. B. I lest Fat Lost B.». lest Fat Lost 

March 22 0.86 2.4 0.36 0.9 

D 24 0.84 2.3 0.34 0.64 

27 0.86 2.6 0.36 0.98 

29 0.94 2.99 0.45 1.26 

Aoril 3 0.82 2.2 0.36 0.64 
II 

0.86 2.15 0.44 1.13 
It 

10 0.96 2.4 0.56 1.48 

12 1.12 2.9 0.48 1.20 

14 1.00 2.9 0.6 1 21 

Averare 0.87 2.40 0.48 1.21 

The following data comniled. undor cortuorcia1 condí- 

tions by F. II. McDowall, Dairy Research institute, 

New Zealand (11), give results comnarable to those 

obtained with common :.etbods of pasteurization and 

are probably more accurate than those obtained. herein, 

under experimental conditions. 



Table No. 9 

retails o' the analrsos of buttermilk from the 
five factories from which samples were 

obtained. 

Factory Number cf days Pércentage of fat in buttermilk 

Average Maximum. Minimum 

A. 27 0.76 0.B8 0.64 

B. 32 0.74 0.91 0.64 

C. 31 0.72 0.81 0.63 

D. 16 0.73 0.91 0.65 

E. 29 0.89 1.01 0.73 

Ave,. 0.768 0.904 0.658 

fat in undiluted buttermilk 0.89 

Factory Number of days Percentage of fat from cream, 
anaiyses made lost in buttermilk. 

Average Maximum Minimum 

A. 27 1.44 1.73 1.17 

B. 32 1.48 1.68 1.27 

C. 31 1.15 1.39 0.98 

D. 16 1.39 l.59 1.28 

E. 29 1.61 1.79 1.40 

Ave. 1.41 
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Treatment of Cream Possessing Strong Obnoxious 

Feed '1avors 

Siecia1 sam1es, reoresenting ten and twenty Callon 

lots of intense]y flavored cream, were handled separately. 

During, December, alfalfa f1avoi-ed cream shipped to 

the Experiment Station for ex:erinenta1 viork involving 

body and texture, was vacrated. In all cases this flavor 

was effectively removed. 

Beginning in March, stronger flavors began to appear. 

Cream containing principallr onion, and scale weed flavors 

were received from numerous îarts of the state. 

These sann1es were treated entirely by vacreation ex- 

cept for one-half gallon samples which were churned after 

pasteurization by the holding method in a small hand 
churn. The vacreated cream was churned senarately or added 

to the regular vat, in which case a sample was churned. 

Due to the condition of some of the cream before 

treatment, probably due to shipping conditions, the best 

results were unobtainacle. Si.ch flavors as ttmetallic and 

cream, which constitute chemical changes in the fat, 
are nt removed by vacreation, although their intensity 
may be modified. 

Creameries sending samples were: 
(1) Medo-land Creamery, Corvallis 

(2) Farmers Coouerative Creamer:r, Canton 



72 

(3) Jallowa County Creamery, íallova 

(4) Lucerne Cream ¿c Butter Co., Portland 

(5) Union County Cooerative Creamery, Union 

(6) Ideal Dairy Co., portland 

(7) Raven Doiry, Bortland 
Scored at the Experiment Station for flavor alone, 

the following results were obtsined from those butters. 



Table No. 10 

Secial Samples 

Number Source Flavor Method of Past. Score 

A OSO Weedy Vacreator 91 

B OSC ' Holding 90 

1-a 1 Kale Vacreator 92 

2-a n 
90 

3-a 2-3 Onion Vacreator 92 

4-a 2 " Holding 85 

5-a 3 u 
85 

6-a 2 ' Vacreator 90 

7-a 2 ' ilolding 85 

8-a 2 tI Vcreator 91 

9-a 2 II Holding 85 

10-a 2-3-4 Onion and Vacreator 92 
Scale weed 

11-a 
' . 

Hoj 85 

12-a --- Onion Vacreator 92 

13-a -- - oldi 85 

14-a 3-5-6 Onion and Vacreator 91 
Scale weed 

15-a 3-5-6 U Holding 65 

16-a 3-6-7 I' Vacreator 92 

17-a 3-6-7 Holding 85 

Numbers 10-a scored at the Moth1y and 11-a were 

Butter scoring service, 90-and 86, respectively. 
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pif Values of Butter Serum 

These values represent all butter scored since Jan- 

uar,r 15, 1939. No ao9arent cifference in the trend of 

these values, either in the fresh butter or in the stor- 
age butter, charecterized the vacreatec or the non-yac- 

reated butber. 
Average velues indicated a slight1r higher pH in the 

vacreted butter, in all cases. Vacreated butter gave 

the folloiiing values:--Fresh butter (January 9 to Anril l 
1939) pH 6.150, one month old butter (December 12, 19.3 

to iarch 17, 1939) pH 6.119, and four months old cold 

storare butter (November il to December 16, 1938) pH 

5.951. Non-vacreated butter for the same periods gave 

values of nH 6.052, H 6.048, and pH 5.885 resoectively. 
Nineteen pairs of butter which showed values both as 

Itfreshlt and as 1tmonth old' showed an average drou in 

PH of 0.11 uoints for the vacreated butter and OelO for 
the non-vacreated. The vacreated butter dronned from an 

averege of pif 6.14 to u E3.03. Non-vacreated butter 
drooued from nil 6.05 to 5.95. 

No check on the chance of iI value was obtainable 
between the fresh and the cold storage butter, values for 
the fresh butter having no corresoonding values for the 
same butter after four months in cold storage. 

Lower values were co:iîonl?r obtained when starter via s 

used. 
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In two instances over-neutralization was indicated, 

coinciding itö ìrevious tests. 
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Table No. 11 

rH Values of the Fresh Butter 

Date of Mfg. Vacreatod NonVscreated 

(1939) 

January 9 5.70 5.60 

ft 11 6.40 6.20 

13 6.40 5.70 

u 16 6.00 6.00 

18 6.30 6.20 

20 6.20 6.10 

23 5.80 6.00 

" 25 5.90 6.00 

27 6.10 6.20 

30 6.05 6.50 

February 3 6.50 6.50 

6 6.10 5.95 

March 1 6.00 5.90 

U 5.65 5.75 

6 7O 6.60 

B 6.90 6.50 

13 5.70 5.B5 

15 5.60 5.80 

17 5.60 5.60 

20 5.60 5.70 
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Table No. 11 (Cont'd) 

TH Values of the Fresh Butter 

Date of Ivifg. Vacreated Non-Vacreated 

(1939) 

Liareb 22 6.50 6.40 

24 3.40 6.20 

27 6.2J 6.05 

29 6.10 6.17 

Anni 3 0.13 6.00 

5 6.30 6.55 

10. 5.55 6.00 

12 5.56 5.80 

D 14 5.82 5.71 

Average 6.150 6.052 

Difference 0.098 



Table No. 12 

DH Values of Butter One Month Old 

Date of Mf g. Vacreated Non-Vacreated 

(193e) 

December 12 5.75 5.65 

16 6.15 6.00 

19 7.50 745 
21 6.30 6.20 

23 6.25 6.10 

28 6.20 6.05 
(1939) 

January 3 6.25 6.15 

6 6.25 6.50 
It 5.50 5.50 

11 6.00 6.00 

13 6.15 5.50 

16 6.00 6.00 

18 6.20 6.10 

20 6.20 6.15 
23 5.î0 5.80 

25 5.70 5.90 
27 6.00 6.00 
30 6.75 6.30 



Table No. 12 (Cont'd.) 

pH Values of Butter One Month Old 

Date of Mfg. Vacreated Non-Vacreated 

(1939) 

February 3 6.35 

6 6.15 
March 1 5.68 

" 3 5.60 
T! 6 6.98 

8 6.84 
T! 13 5.65 

15 5.59 

17 5.53 

6.25 

5.95 

5.83 

5.61 

6.57 

6.45 

5.80 

5.92 

5.52 

Average 6.119 6.048 

Difference 0.071 



Table No. 13 

oH Values of Cold Storae Butters (4 months old) 

Date of 11f g. Vacreated Non-Vacreated 

(1938) 

November 11 6.20 6.00 

16 5.70 5.60 

« 30 5.78 5.71 

December 2 5.64 5.55 

lt 

5 6.05 6.01 

7 6.15 6.03 

« 9 6.30 6.28 

12 5.50 5.50 

14 6.14 6.12 

16 6.05 6.05 

Average 5.951 5.885 

Difference 0.066 



Summary 

The preparstion of cream for butter-making by Vac- 

reation consists essentially of ultra-flash nasteuriza- 

tion by :nstant direct contact of the cream articles with 

steam of adjusted temnerature in low vacuum; the removal 

of extraneous objectionable flavors by stesm distillation 

in intermediate vacuum; and cooling and concentration of 

the cream in high vacuum. 

An investigation into the problem of feed, weed, and 

other objectionable flavors in the butter, and the appli- 

cation of vacreation for their removal from cream, along 

with the asteurization and eneral conditioning of the 

cream, was undertaken. 

Butter was made over a six monthst reriod from the 

re'ular supily of cream to the Oregon State College Dairy 

Products Laboratory, and at times from cream sent in from 

various arts of the state, t15pjJtt churnin p :s were made 

of all cream; one batch being vacreated, the other, nos- 

teurized by the regular holding method, was run as a check. 

Examination was made of (1) the fresh butter, (2) 

after holding the butter one month at 40°to 5«F., (3) 

and after holding four months at O°to 1OÖF. Gradings 

favored the fresh vocreated butter 3.4 to 1, with 73.7 

ner cent of the va.ereated and 38 ner cent of the non-yac- 

rested samples scoring 92 or better. 



i3utter held one month at 40° to 50°F. showed little 

difference between the vacreatod or non-vacreated butter. 

Cold Storage butter held four months gave results 

favoring the vacreated butters almost exclusively (90 per 

cent). 

Soecial samples embodying cream nossessing such in- 

tense flavors as "1ale", ttweedtî., onion, and "scale weedU 

or tFrench weeds' showed efficient removal of these flavors 

when the cream was treated by vacreation. Flavors such 

as 'old cream9, 11oxidized", or 9motallic't, which viere 

s-niibolic of chemical changes in the cream, and probably 

due to conditions in transit from various tarts of the 

state, were not entirely removed, however. 

Pasteurization by vacreation far surpassed pasteur- 

ization by the. holding method. Counts ranged from 100 to 

6,500 bacteria per cc. and averaged 1,363 bacteria per cc. 

for the vacreated'cream. Similarly, counts ranged from 

BOO to 50,000 bacteria ìer cc. and averaged 19,413 bacteria 

per cc. for the holding method. 

Average efficiencies of the destruction of bacteria 

were 99.996 per cent and 99.801 oer cent resoectively for 

pasteurization by vacreation and by the holding method. 

Yeasts and molds were destro2red with 100 er cent effi- 

ciency b:: both methods. 

Alterations in churning technicue showed lower neutra- 
lization and lower churning temoeratures nossible with yac- 

reated cream; a smoother, firmer, and more uniform Dodied 



butter resulted. 

Although average pH values indicated a sligbtly 

higher active acidity in the non-vacreted butter in botb 

the fresh and in the storage butter, no aouarent differ- 

ence in the trend of these values characterized the yac- 

reated or the non-vacreated butter. The average dron in 

value during storage for one month at 40° to 50°I. was 

0.11 for the vocreated butter, and 0.10 for the non-yac- 

reated. io check was obtainable on butter held four 

months in cold storae. 
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¿ppendi 

eeic1 Scoring of iresh Butter 

Holding Method Vacreator Method 

Date o± Lifg. Score Criticisms Score criticisms 
(198) 
Cotober 21 91 Old crern, lririì, 95 

neutralizer, feed 

26 9l- Si neutralizer 92- lat, cooIed 
si old cream 

IT 31 91 51. neutralizer 
si. old cream 

November 2 91 Si. neutralizer 93 
si. olö. cream 

TV 5 92 Sl. coìrse, feed 93 

7 9i- Old cream 92- Si. flat 

9 

11 

16 

18 

IT 21 

TI $3 

26 

28 

n 
'3O 

December 2 

91 Old cream, feed 

91 Old. cream, feed 

92 :3i. old cream, 
feed, si. brins, 
si. coarse 

9l- Coarse, feed, 
si. oid cream, 
mu s t ;y 

92 ?eed, 
el. old cream 

92 Jeed, briri'j, 

si. coarse 

92 deed, fiat, 
si. li rin 

92; Peed, 
si. old cream 

93 

92 

oid cream 

93 

92- i1at 

9 2 

92- .ifiat 

91 SI. coarse, 
feed, wiritr' 

92- Plat 

92 Plat, si. feed 
si. coarse 

92 

92j 3rin7, si. bitter 

92 51. feed 



Table Lw. 14 Continued 87 

Week1i Scoring of Presh Butter 

Method Vacreator Liethod 

Date o Llfg. Score Oriticisms Score Criticisms 

December 5 92 ---- 92- eed 

n 7 92 seed, si. lrinj, 92L- B'eed, bitter 
si. old cream, 
si. scorched 

IT 9 92 Sl. neutralizer, 93 
feed, old cream 

n 12 92 eed 93 reed 

n 14 92 Bitter 92f:? 

't 16 93 31. feed 92 Si. feed 

Il 19 92= SI. feed 92 11eed 

TT 21 92 Coarse, feed, 92 Si. feed 
si. neutraLLzer 

23 92 S1.feed 92 Peed, wintri 

t, 26 92 1. storage 92 Peed, storage 
ei. neutralizer 

!: 28 92- --U- 92 Sl. feed 

n 30 92 'eed, 92- 
si. old cream 

f 1939) 
8nuar2 3 92 1eed 93 

7! 6 92 51. old cream, 92 
Iced 

9 92- - 92 

11 93 --- 92 Jeed, brini 

13 9l Si. bitter, feed, 93 51. flat, feed 
old cream 

16 i 92 Jeed, 
i 

92 Coarse, feea 
si. old cream 

18 92 Coarse, brini, 92 
stale cream 



Table 11O. 14 Oontinueä 
88 

eei:ii Scoring of Fresh Batter 

Holding Method Vacreator Method 

Date o± Ljf. Score Oriticisms Score Oriticisms 

Jaauar 20 
i 

92 --- 
I 92 

T, 23 92 Peed, old cream, 92- 
. 

coarse 
'f 25 92 Coarse, si. feed 9Z 

t 27 92 Si. coarse, 92; 
si. acid 

n 3Q 92 7oarse, 93 
neutralizer 

Feòruar? 3 92 --- 93 

u 6 92 ipase, coarse 93 Peed 

March 1 92 --- 92- 

n 3 92 --- 92- Coarse 

TI 6 9l- Coarse, storage 92- Brinì 

" 8 9li- Si. feed, briïii, 92: 
el. coarse 

u 13 92 --- 92 High flavor, 
co- rse, si. acid 

15 92 --- 92 3l. coarse, 
oid cream, 
si. Leed 

1? 9l- Si. old cream, 92- cooked, 
feed, coarse si. high acid 

20 91- Cid cream, feed, 92- 
brin7, coarse 

22 92 Oid cream, feed 92 Briny 

24 9l- ieutralizer, feed, 92 Old cream, feed, 
oid cream, heated si. scorched 

27 91 31. old cream, 92 SI. cooked 
feed, cozrae 



Table i'o. 14 UontinuGd . 39 

1eok1y Scoring of Fresh Batter 

Ho1din kiethod Vacreator iiethod 

Date oï bif. Score riticisms Score )ritîcisms 

b1iarch 29 91 51. old cream, 92 51 cooked, 
pronounced feed si, brin3l 

pri1 3 91 51. oid cream, 92 51. cooked, 

pronounced feed, si. brins 

si coarse, 
si. Lrin 

n 5 9i- 51. oid cream, 93 
fe ed 

" io 92 iorma1 feed 92- 

TI 12 90 Pronounced feed, 92 eed, 
old cream si. oid cream 

" 14 9O Pronounced feed, 92 

Ave rag e 

lifference 

9i.36 

si. old cream 

U.65 

92 51 

Summary 

Holding Method Vacreator kethod 

93 score 3 13 

92: score 9 35 

92 score 27 10 

below 92 score 20 1 

92 score or above 39, or 67.8 
58, or 

Below 92 score 20, or 32.2 1, or 1.7% 



Table No. 15 

Wee1i Scoring of Butter One Lonth Old 

jgjpx 
'- 

Date of Lifg. Score Oriticisnis Score Criticisrns 

(1938) 
November 11 91 Feed, wintr7 91 81. torage 

21 9i- Si. storae 92 J3rini, stale 

December 2 92 Storage 92; - 

9 9l Ieutraiizèr 92 Storage 

12 92 Sl. feed, storage 91 Storae, 

11 

n 

n 

u 

(1939) 
Januar 

u 

16 92 Sl. storage 

19 91- 

23 92 

26 91 Storage 

30 9l; Si storage, 
al. coarse 

3 9l- Si. storage 

9 92 ht 

13 92 51. storage, 
C O ars e 

si. old cream 

9l- Bitter, 
si. storage 

92 Sl. storage 

92 tt 

91 Storage, coarse, 
old cream 

91 Old cream, 
bitter, storage 

91- Si. storage 

92 n 

92 - -- - 

16 9i Storage 90 51. rancid 

18 90 31. rancid 91- 

20 91 Si. storage 9l- Storage 

23 92 U 90 Sl. f ishi 

25 91 T? 9l- 

2? 91 Old cream, storage 90 Si. rancid 

30 91 Storae 91 Storage 



Table io. 15 Continued 01 

VeekJi Scoring of Butter One Month O1 

Holding Method Vacreator Liethod 

Date of Lifg. Score Oriticisms Score Oriticisms 

ebraary 3 9O- Storage 9i- 

6 9O- 91- 

March 1 91 Bitter, sl.rancid 90 Bitter, sl.rancid 

3 92 90 Undesirable aroma 

6 91 92 

71 8 91 --- 92 

71 13 91 3eed, si. storage 92 

15 9l Si. old cream 92- 

1? 91 Oid cream 92 

Average 91.39 91.4? 

Difference 0.08 

Surnmary 
lio1dinLietho d Yac re ato r Method 

92 score, or above 8, or Z7.590 13 or 44.82' 

below 92 score 21 or 72.41% 16 or 55.i8 

Four of the vacreated samples scored 92. one of the 

non-vacreated scored over 92. 
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Table Ic. 16 

Weeki7 Scoring o± 3uter your Months Old 

Holding 1Iethod Vacreator Liethod 

late off Mfg. Score Oriticîsms Score Criticisms 
( 19 38) 
October 21 89 storage 90 Storage 

ovem1er 2 90 Storage 91 

1 5 90 t, 89 Sl . fishy 

T' )7 9Q t? 91 Storage 

t 9 90 II 9l- Si. storage 

T1 91 " 90 51. oily 
1 16 90 --- . 91 

T, 91 Storage, briny 92 Storage, briny 
si. scorched 

t, 21 91 Old cream, storage 92 51. storage 

11 23 3l 
,T 92 

'f 26 9O- " If 9l- Stortge 

'T 28 9l- Storage 90 51. oily 

n 30 91 storage, ola cream 9l- Stora e 

ecember 2 91 Si. storage 9i Si. storage 

5 91 Storage 92 

IT 7 9O Storage, feed 92 

1V 9 9Q lT tI 92 

12 9Q IT 92 

14 9ï?- Si. old cream 92 -.-- 

16 91 Old cream, storage 92 
.verage 90.650 91.325 
Difference 0.675 

92 score o. above Holding method no:e, Vacreation nne. 
below 92 Holding method ti'enty, 1acreation eleven. 


