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INTRODUCTION

Forrerly ice crean was considered a confecticn rather
trhan a staple article of our diet, but recently for many
people ice cream has become a regular item of their daily
diet, Consequently, tne manufacture and sale of ice cream
must be controlled as rigidly as milk., Lkost states and pro-
gressive municipalities have set up standards and regula-
tions that insure the consumer a safe and wholesome ice cream,
These standards and regulations are closely patterned after
those which have successfully improved the gquality of milk.

Ice cream standards as enacted in most statutes speci-
fy a minimum percentage of butterfat for all flavors. 1In
many inst=nces it is desirable to exceed these v=zlues by as
much es8 three or four per cent, thus comvosition control from
a legal standpoint is not a problem. However, the greatest
percentaze of this Nation's ice cream volume is placed on the
rarket possessing a butterfat content that meets or slightly
exceeds these minimum standards. It is exceedingly possible
that marcinal values such as these may sometimes fall below
the legel standards., Although these violations may be unin-
tentional, the procduct if discovered by enforcing agencies
must be confiscated and proper legal action taken. Thus, to
avoid unfavorable publicity and to maintain one's reputation,
it is essential that manufacturers understand how processing

procedures may give rise to compositionzl control problems,



REVIEYW OF LITERATURE

Although many articles have been published relative
to the analysis of ice cream, out of this numerous list only
a few publications located to date deal with the effect of
processing or handling practices on the fat content of the
mix or of the frozen product,

MacBride (1925), investigating the Mojonnier testing
of ice cream, called attention to the fact that the Mojonnier
method for ice cream analysis gave 8 lower fat test with the
frozen product than it did with the ice cream mix, The
differences which he noted ranged from 0.1 to 0.6 per cent,
The cause of these differences wes thoucht to be churning in
the freezer. The differences themselves were eliminated by
placing a quantity of ice creem, in the frozen condition,
into tared stoppered Mojonnier fat extraction flasks, allow-
ing it to attain room temperature prior to weighing.

Crowe (1930), investigating the testing of ice cream
for butterfat, stated that ice cream when once frozen churns
extremely easy when the sample is mixed for analysis, He
further stated that the ice cream must be melted below 27° C.
to prevent melting of the fat and that the fat must not be
churned before testing for the fat content.

Bird and Johnson (1931) studied the effect of process-—

ing, handling and testing procedures on the fat content of



ice cream, They compared the fat content of ten mixes and
the finished ice cream made from these mixes. The experiment
is sumrarized as follows:

Samples of ice cream mixes were taken from the holding
vat after homogzenization, whereas frozen ice cream was ob-
tained at the time batches were pulled from the freezer.
Representative sazples of retail material were obtained with
a dipper from the packer when it was from one-third to two-
thirds full,

When ice cream was sampled in the frozen condition,
the fat tests agreed within 0.20 per cent or less with the
analyses of the mixes, however the tests made on ice cream
sampled in the frozen condition were lower in all cases than
the mix analyses. No churning in the freezer was indicated
when the mix, the ice cream, and the scrapings from the
freezer wall and dasher were anslyzed.

Johnson end Ormond (1937), in studying some of the
factors influencing the fat content of ice cream mix and the
corresponding finished product,found that excessive shaking
of melting ice cream samples used for analysis caused fat
separation which produced erratic variétions in the tests
with a tendency toward low results. The variations ranged
from 0,05 per cent fat to as high as 0.50 ver cent with an
average of about 0.20 per cent. Also, vigorous agitation of

the ice cream mix in the holding tank caused a concentration



of fat and eolids in the top layer of the mix and a reduc-

tion in the lower layer, Therefore, the accumulated foam

layer had to be stirred into the ice cream and the agitation
stopped just before drawing the mix to the freezer, They
further concluded that condensation of moisture in the
standardized ice cream mix and in the ice cream during freez-
ing caused a fet reduction especially when the relative
bumidity was high, and when the frozen ice cream was de-
livered from the freezers to metal hopoers, Finally, the
adding of color and flavor at the freezer caused a definite

loss which could be calculated,



GENERAL PROCEDURES

The ice cream mix used in this study was prepared
under commercial conditions in the Michigan State College
Creamery, The composition of the mix was as follows: 12 per
cent milk fat; 10.9 per cent milk solids-not-fat; 15 per cent
sugar and 0,30 per cent gelatin,

The ingredients used in comnounding the mixes were as

follows:

1,487.5 pounds of 3.5% milk

518.0 * " 50% cream
134.,0 " skim milk powder
270.0 " ¥ cane sugar

73.0 * ¥ corn sugar

g6,0 M ¥ Sweetose

7.8 " " gelatin

With but one exception, the above ingredients were
used throughout the study. The exception was a butter mix
compounded as follows:

135,00 pounds of butter

087.25 . * gkim milk powder

135,00 " " sugar

2.00 " " Dricoid
538.50 " " water



Processing the mixes. The mixes were prepared in 2,600
pound quantities and pasteurized at 160°F for thirty minutes
into a 300 gallon Creanery Package Series B Steam Vapor pas-—
teurizing vat., At the end of the pasteurization period, the
mixes were homogenized in a Cherry Burrell Superhomo Homogen-
izer Yodel A 350C., The pressures used in homogenizing the
mixes were 2,000 pounds per square inch on the first stage
and 700 pounds per square inch on the second stage. Follow-
ing homogenization, the mixes were cooled in a Creamery
Package, plate type, heat exchanger., Irmediately after
cooling, the mixes were stored into a Pfaudler 600 gallon
etorace tank and held at 40°F,

Following aging, at 40°F for 24 hours, the mixes were
removed from the storage tank and frozen in a 40 quart Creem-
ery Package Fort Atkinson Direct Exnansion Ice Cream Freezer,
The mixes were frozen until the Draw-rite Controller read 6
amperes, at which time the ammonia was shut off., The temper-
ature of the ice cream at this point was aporoximately 23.5°
F. The ice cream was permitted to whip until an overrun of
90 percent wes reached., At this point, the ice cream was
drawn from the freezer and placed in the hardening room at

-10°F,

Sampling and Analyticel Method. Samples of the ice cream

mix were taken directly from the flow of mix as the product
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passed over the cooler during the processing, Samples from
the storage tank were taken from the top of the tank with a
long handle dipoer and those from the bottom were taken from
the outlet valve, The ice cream samples were taken as the
ice cream came from the batch freezer., All samples were
collected in half pint milk bottles, sealed with sanitary
caps and stored et Y0°F until enslyzed.

All anelyses were made &t room temperature. To insure
proper mixing, the bottles containing the samples were ro-
tated gently. Precautions were taken to zgitate the samrples
as liftle as possible to prevent the churning of the samples.
Five gram samples were immediately taken after mixing in lots
of four by means of the Mojonnier 5 ml, vipettes, The pip-
ettes were inserted to avvroximately one-third the depth of
the liquid and the required arount drawn into the pipette,
Following the procedures outlined by Yojonnier and Troy (1922),

the samples were tested for fat and total solids,



PLAN OF EXPERIXEKT

For a nurber of years there has been a belief among
ice cream manufacturers that ice cream always tests lower in
fat than the mix from which it was made. It was thought
that the freeszing operation caused a shrinkage in the fat
content. From the previous assumption, there was a need for
knowledge concerning the difference in fat between the ice
cream mix and the finished product. A review of the litera-
ture disclosed only limited informetion regarding the vearia-
tion in fat of the ice cream mix and the ice cream., lost of
the available information had to do with testing of the ice
cream for butterfat,

It was the purvose of this study to determine, if
poseible, the causes of any irregularities in the fat con-
tent which might result from processing and handling of the
mix and of the frozen ice cream, Thus, this investigation
wzs lirited to the study of processing methods and their ef-
fect on the composition of the finished product. The mix
used throuchout the study wes prepered according to the same
formula, thereby elirmineting any influence which ray be at-
tributed to change in the mix composition.

The nature of this study was divided into sections,
Consequently, each section was devoted to determining the

butterfat and total solids in ice cream at various stages of



processing as follows:
I. Variation in the fat content of the ice cream mix
vessing over the cooler, Samples of the ice cream
mix were taken as follows:
A, The first mix over the cooler,
B. Then one-helf of the mix was over the cooler,
C. "hen two-thirds of the mix was over the cooler.

D. The 1last mix over the cooler.

II. Distribution of butterfat in ice cream mix during
storage,

For this experiment, the storage tank was used,
Samoles were taken from the top and bottom of the
storage tank as follows:

A, From the top of the tank prior to agitation.
B. From the bottom of the tank prior to agitation,
C. From both the top and bottom of the tank follow-

ing thirty minutes agitation.

ITI. The effect of agitation on the fat test of the mix,
For this experiment the storage tank was used,
Semples were tzken from the top and bottom of the
storage tank as follows:
A, Prior to agitation,
B. Following two minutes agitation.

C. Following five minutes agitation.



EXPERIVENTAL

Variation in the fat content of ice cream mix passing over

the cooler, In order to ascertsin what reasonatle variation

might occur in the analyses of mix taken at different points
in the manufacturing nrocedure, the mix was analyzed for fat
eand total solids as the product passed over the cooler. The
samples were taken off the cooler as follows: Of the first
mix out of the pasteurizing vat; after one-half of the mix
was out of the vat; after two-thirds of the mix was out of
the pasteurizing vat; and of the last nix out of the pasteur-
izing vat., The sarples were tested for percentage of butter-
fat and total solids as previously described,

The ice cream mixes analyzed were compounded from
cream and butter as the source of milk fat, Cream is used
primarily becsuse it is the best source from which to secure
concentrated milk fat, Yowever, when cream is not available,
the milk fat may be secured from butter or butter oil. The
materials used and the formula adovted vary with the indi-
vidual manufacturer; consequently, both cream and butter
mixes were analyzed.

The data presented in Tables I and II indicated that
ice cream mix wss not a homogeneous mixture as it passed
over the cooler, The percentage of butterfat in the mix

coming from the pasteurizing vat wes in an ascending order
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D. Following ten minutes agitation.

E. Following twenty minutes agitation.

IV, The effect of aging the mix on the comvosition.

For this experiment three cans of mix (ten gallons
each) were set in the ante-room of the ice cream
hardening room, The cans of mix were tested after
one, two and five days as follows:

A, The top of the can.

B.‘After pouring off the top five gallons of mix,

C. The corbined contents of the can,

V. Analysis of ice creem from the freezer as compared
to that remaining on the dasher,
For this exneriment, the batch freezer was used,
Ice cream samples were taken from the first and fifth
batches of ice cream as follows:
A, From the ice cream coring from the freezer,

B. From scraping off the dasher,
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with the first mix from the vat testing lowest and the last
mix testing highest, Butter mixes, which are the most diffi-
cult to process, exhitited the greatest variation in tutterfat
content,

Evidently there wes a concentration of liquid butterfat
on the top of the mix during pasteurization. This fat layer
remained at the top of the mix even though the agitator of
the pasteurizing vat was running. Since the ice cream nix
passed from the bottom of the vat through the homogenizer over
the cooler, the first mix to reach the cooler would poscess
the lowest percentage of butterfat, The largest variation in
fat was observed when the butter nixes were processed,

The solids-not-fat content veried inversely to the fat
with the exceotion of the first mix over the cooler, These
data indicated that the esolids-not-fat were concentrated in
the middle section of the pasteurizing vat. The possible ex-
plenation of this may be attributed to the mix ingredients,
since a vortion of the milk solids-not-fat was suvnplied by
roller process skim milk vowder containing 97 ver cent milk
solids. The mixing of liquids, or liquids and powder, so
that the end product ie homogeneous presents a problem, The
1ce cream ranufacturers attempt to overcome this obstacle by
the use of an agitator. Since the force of an agitator is
ﬁot always great enough to force sufficient solids to the

top of the vat for a uniform distribution throuchout, a low
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percentage of solids-not-fat may exist at the top of the
pasteurizing vat,

The explanation for the decreased solids-not-fat in
the bottom of the tank may be attributed to the position znd
force of the agitator., The agitator blades are located near
the floor of the pasteurizing vet, The sweep of the agitator
blades forces the solids upward, but not completely to the
top of the vat, Therefore, a low percentage of solids is
found at the tottom of the vat, Though, the agitetor has
done much to aid the ice cream manufacturers in their efforts
to secure a homogeneous mix, it must be concluded that in-

corporation problems still exist,
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Distribution of butterfat in ice cream mix during storage.
Ice cream mix, though homogenized, may exhibit fat separa-
tion during post-processing storage. In order to obtain
more complete information as to the degree of separation that
may occur during storage and the effect of drawing the ice
cream mix from the storage tank before starting the agitator
or running a sufficient tire, a study of the ice cream mix
in the storage tank was undertaken,

For these data, the storage tark was used, The ice
cream mix was processed as previously described and allowed
to stand for twenty-four hours in a 600 gallon cold wall
tank., Sarples were taken from the top and bottom of the tank
before agitation and after agitation for thirty minutes. The
results of this observation are reported in Table III.

The results in Table III indicated that fat separation
had taken place in the ice cream mix during the twenty-four
hour storage period. The percentage of fat in the samples
taken prior to agitation from the top of the storage tank
averaged 12,60 percent; whereas the samples from the bottom
averagced 11.81 percent, a difference of 0.79 percent, After
agitating the mix for thirty minutes, the difference was re-
duced to 0,01 percent.

The solid content of the mix during storage as shown
in Table III indicated a tendency for the solids to settle to

the bottom of the tank. The percentage of solids taken from
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the top of the storage tank without agitation averagzed 39.4%
per cent; whereas the samples from the bottom averaged 41.75
per cent, a difference of 2.27 per cent, Agitation for
thirty minutes reduced the difference to 0,02 per cent,

Separation presents a problem from a comvposition con-

trol standpoint, since the quality of the finished ice cream
depends to a grest extent upon proper mixing and blending of

the ingredients used in compounding the ice cream mix,



TABLE III

DISTRIBUTION CF BUTTERFAT IN MIX
AFTZR HOLDING 24 HOURS IN STORAGE TANK

20

. o | x s
Sample Triplicatg Determination Avegaee Varlgtlon
% Fat % %
- -
Top of ¥ix in
Storage Tank 12,59 12.63| 12.59 12.60
Bottom of lix
AFTER THIRTY XINUTES AGITATION
Top of ¥ix in
Storage Tank 12.09{ 12.11{ 12.12 12.11
Bottom of Mix
in Storsge Tank 12,09} 12.08| 12.18 12.10 -0.01
DISTRIKUTION OF TCTAL SOLICS IV 'IX
AFTER EOLDING 24 HCURS IY STORAGE TANK
\ Triplicate Cetermination | Average {*Veriation
Sample % Solide ‘ % %
Top of ¥ix in
Storage Tank 39.40 | 29.58 | 30,46 39.48
Bottom of Lix
in Storage Tank 41,76 | U1.20 | 41.69 41.75 +2.27
AFTZR TEIRTY MIKUTES AGITATION
Top of ¥ix in
Storsge Tank uo.lsj 4o.24k | L0o,17 Lo.17
Eottom of Xix .
in Storsge Tank 40,15 [ 4o.24 | 40.19 40.19 +0,02
L

*Variation from test of mix in the too of storage tank,
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The effect of agitation on the fat test of the ice cream mix,

Previous experiments showed agitation prior to drawing the
mix into the freezer to be essentisl for a uniform composi-
tion. 1In order to determine how much agitation is necessary,
samples were tzken from the top and bottom of the storage
tank following twenty-four hours standing as follows: before
agitation, after two minutes, five minutes, ten minutes and
twenty minutes agitation,

Results in Table V indicated, as the agitation process
continued, the percentage of fat at the top of the tank de-
creased with the time of agitation; while the percentage of
fat at the bottom of the tank increased with the time of agi-
tation, The percentage of fat continued to decrease at the
top and increase at the bottom of the tank with the agitation
until the tank had been egitated for thirty minutes. At this
point, the variation in fzt between the top and bottom of the
tank was aporoximately 0,01 ver cent indicating a uniform
mixture,

The percentace of solids followed an inverse pattern
of the fat, The top of the tenk increased in solids while
the bottom decreased, After ezitating the mix for thirty
minutes, the difference between the top and bottom wes re-
duced to 0,02 per cent.

Study of the results in Table V indicates that there

is a concentration of butterfat at the top of the mix during
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standing. %hen the sgitator is started, the layer of fat is
partially incorporated into the rix, As the agitation proc-
ess pnroceeds, the fat and solids are thorouzhly incorporated
throughout the mix until a comolete uniformity is obtained
after thirty minutes agitation. Therefore, for a uniform ice
cream, the mix should be agitated for at least thirty minutes

prior to drawing the mix into the freezer,
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The effect of azing the mix on the composition. There is a

common practice among ice cream manufacturers to store ice
cream mix in cans., This experiment was carried out to see
if can storage of ice cream mix hes any effect on the mix
composition., For these data, three-ten gallon cans contain-
ing mix were placed in storage at 40°F, for prescribed per-
lods. The samples for analysis were ovbtained following one,
two, and five day holding periods. The sampnles were teaken
as follows: from the top of the can; then the too five gal-
lons of mix were poured off and samples were taken from the
bottom half of the mix remaining in the can; then, the two
halves were corbined and a sample taken,

An examination of results in Table IV indicates that
fat separation had occurred within the cans up to the second
day of storage. Following the second day, there was little
or no change in the mix composition. The percentage of fat
taken from the can after one day storage averaged 12.51 per
cent for the top, 11.84 per cent after removal of the top
half, and 11.92 per cent for the combined contents of the
can, The difference in percentage between the top and com-
bined contents of the can was 0.59 per cent, whereas the com-
bined contents of the can differed from the mid-point of the
can by a minus 0,07 per cent., Samvles from the can after
two and five days storage showed the same variation, 0,51 per

cent for the top of the can and O.14 per cent successively
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from the combined contents of the can.

As the storage period increased, the solids from the
top of the can decreased; whereas the solids from the mid-
point of the can increased for the first day, decreased for
the second day and increased for the fifth day.

The data presented indicates that there is a separa-
tion of ice cream mix when stored in cans prior to freezing.
The separation reaches its peak following two days storege,
after which there is practically no change., The solids of
the mix seam to decrease from the top of the can and increase

at the mid-point.



TABLE V

DISTRIBUTICN OF EUTYERFAT IN KIX

AFTER STORAGE IN TEN

GALLQCN CAlS

e7

Sampled After [Triplicate Determination| Average | *Variation
1 Day % Fat % %
Top 12.53 | 12.49 | 12,50 12.51 +«0.59
After Removal
of Top Half 11.87 | 11.280 |11.&5 11.84 -0.07
Combined
Content of Can} 11.99] 12.01 |11.97 11.92
ED—
Sampled After Triplicatq Deternination| Average |*Variation
2 Days % Fot b % |
Top 12,49 | 12.50 |12.50 12,50 +C.Fl
After Removal
of Top Half 11.85 | 11.87 {11.83 11.85 -0, 14
Cortined '
Content of Can 12,00 11.98 |11.99 11.99
Sampled After |Triplicate Deterrination| Average | *Variation
5 Days % Fat % A
)
Top 12,47 12,44 | 12,47 12,46 +0,51
After Removal (
of Top Half 11.83} 11.81 | 11.80 11.81 -0.1%
Combined
Content of Can| 11.94| 11.97 |11.95 11.95
L ——— —  — — —— ————— ——— ==--_____J

'Variation from test of corbined can contents,



TABLE V (Continued)

DISTRIDUTION OF TOTAL SCLIDS

IN ¥IX AFTER STORAGE IN TEN GALLON CAMS
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Samnled After |Triplicate Determination | Average | *Veriation
1 Day % Solids b
Top 38,55 | 38.52 | 38.48 38,52 -1,20
After Removal
of Tov Half 39.29 | 39.37 | 39.M1 39.35 -0.47
Combined .
Content of Can| 339.87 ]39.9 | 39.88 39.82
|
Sampled After [Iriplicate Determination Average | *Variation
2 Days % Solids % %
Top 38.59 | 38.6L4 | 38,72 38,65 -1,22
After Removal
of Top Half 39.54 | 39.49 | 39.55 39.53 -0,34
Combined
Contents of Can] 39.&4 | 39,81 |39.80 39.87
Sampled After [riplicate Determination | Average | *Variation
5 Days % Snlids %
Top 38,64 | 38,78 | 38.69 38,70 -1,08
After Removal
of Ton Half 30,0 29,13 | 39.21 29,11 -0.,67
Corbined
Contents of Can| 39.72 | 39.84 |39.78 39.78

l'Variation from test of conbined can contents.
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Analysis of ice cream from the freezer ag compered to that

remaining on the dasher. This experiment was designed to
deterrine if there is a building up of fat on the dasher as
the freezing process continues, For these data, samoles
were collected from the first and fifth batches of the ice
cream as the ice cream care from the freezer, Sanmpnles were
also collected from the dasher at the end of the first and
fifth run. The results of this experiment are reported in
Table VI,

An examination of the results in Table VI revealed a
lorering of the fat content of frozen ice cream as success-
ive batches are drawn from the freezer, This is offset by a
continued building up of the fat around the dasher as the
freezing process continues, From the data obtained, the
average percentage of fat for the first batch, both the
frozen ice cream and the scraping from the dasher was 12,01
per cent; whereas the sampnles collected from the fifth batch
showed an average percentage of fat of 11,98 per cent for
the frozen ice cream and 12,05 per cent for the scraping
from the dasher, a difference of .O4 per cent which indicates
that the fat builds up around the dasher as the freezing pro-

cegs continues,



AXALYSIS OF ICE CREAY FRC: THE FREEZZER

TAELE VI
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AS COLPARED TO THAT REVAINIIG ON THE DASHER

Sannle Frozen p Average |Variation
Ice Cream P Fat % %
First Batch 12.0 12.02{ 12.01} 12.01
Fifth Ratch 11.98 | 11.97) 11.99} 11.98 -0,03
SCRAPING FROM DASHER
First Batch 12,01 | 12,01} 12.03%}] 12.01
Fifth Batch 12,03 | 12,05] 12.06] 12,05 40,04
Samole Frozen % Solids Averace Variation
Ice Cream % %
First Batch 39.64 | 39.61 |39.67 39,64
Fifth Eztch 39.65 | 39.62 [39.69 | 32.65 +0.01
SORAPIiG FROL DAGHER
First Eatch 39.67 | 39.61 [39.65 39,64
Fifth Batch 39.67 | 39.63 [29.65 39.65 +O'01‘JJ
L — — —— ——— _—_ — —— =




DISCUSSION

Since the percentacge of butterfat in ffozen ice cream
is lower than that of the original mix, it indicates a loss
of butterfat during the processing procedure, This experi-
ment was designed to determine at what step or steps this
loss occurred,

Analysis of mix coming from the pasteurization vat
through the homogenizer indicated that ice cream mix is far
from being & uniform mixture., The butterfat content varied
from a low of 0.10 per cent for a cream mix to a high of 1.47
per cent for a butter mix. The total solids content varied
inversely to the fat with the excepticn of the first mix over
the cooler,

Secondly, the distribution of butterfat in the storage
tank was not uniform. Analysis of results in Table III indi-
cated that a separation of butterfat occurred after holding
the mix for twenty-four hours in the storage tank. The dif-
ference between the samples taken from the toD and bottom of
the storage tank was in one instance as high as 1,53 per
cent., Further, the results indicated that the total solids

tend to settle to the bottom of the storage tank upon storage

for twenty-four hours., The difference between the samples

taken from the top and botton of the storage tank was 2.27

per cent,
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The use of cans as a method of storace for ice cream
mix indicated a fat separation taking place within the cans.
The results in Tabtle IV indiczted that this separation
reached its peak at the end of the second day of storage.

The difference in percentagce of fat of samples taken from

the top of the can and mid-point of the same can as compared
to the conbined contents of the can was 0,59 and minus 0,07
per cent respectively, for the first day of storage; whereas
the sanples taken the second and fifth days from the top and
mid-point exhibited an 0.51 per cent and minus 0.14 per cent
from the combined contents of the can., The solids at the

top of the cen tend to vary inversely with the storage period
from the corbined contents of the can; whereas the solids at
the mid-point of the can tend to increase.

Agitation to insure uniformity of the mix held in vats
or cens is essential, Samples were collected from the top
and bottor of the storage tank after zero, two, five, ten,
twenty and thirty minutes azitation. The results in Table V
indicate that the percentage of butterfat at the top of the

tank decreased inversely with the agitation; whereas at the

bottom of the tank the percentage of fat jncreased with the

tire of agitation. After thirty minutes agitation, the vari-

ation in percentage of fat between the top and bottom of the

tank wag less than 0,01 per cent. The golids increzsed at

the bottom of the tank with the time of agitation, until at
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the end cf thirty minutes egitation, the difference between
the top 2nd bottom of the tank was 0.02 per cent,

The final tests indicated a building up of fat on the
dasher as the freezing process continued and a corresponding
reduction in the fat content of the finished ice cream. The
average percentage of fat in the frozen ice cream from the
first batch was 12.01 per cent and for the fifth batch 11.98
per cent, a difference of 0,03 per cent., The samples from
the scraping of the dasher averazed for the first batch 12.01
per cent, and for the fifth batch the everage was 12,05 per
cent, a difference of 0,04 per cent.

Results of tests on the frozen ice cream and scrapings
from the dasher indicated that there is a definite separation
of fat within the freezer, and the separated fat concentrates
around the dasner. The increased percentagze of fat around
the dasher accounts for the difference in the fat test be-
tween the mix and the frozen ice cream. If the ice cream mix
ie thoroughly agitated for at least thirty minutes before
freezing to insure a uniform composition; the the lowered
percentaze of fat in the frozen ice cream is due to the sepa-

ration of fat in the freezer. The separated fat concentrates

around the dasher and is removed when the dasher is washed,

The fat loss then is in the wesh water used to clean the

freezer after use.

In preparation of ice cream mixes, the ingredients
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should be coxbined in the pasteurizing vat and heated until
all of the ingredients are completely suspended and thoroughly
mixed, Fcllowing pasteurization, homogenizing end cooling,
the mix must be collected in a storage vat and thcroughly
mixed prior to freezingz., Canning directly from the cooler 1ie
to be discouraged since considerable variations in the compo-
sition of mix s it passes over the cooler has been shown,

Should mix be held for indefinite periods, it must be
sgitated prior to drawing the mix into the freezer, whether
stored in cans or tanks, for anproximately thirty minutes to
insure complete uniformity. There is, however, a limited
extent of agitation, since it is vossible to over-=zgitate,
thus causing the mix to churn. If this occurs, the vrevious
oroceseing operations are rendered ineffective, Vhen stand-
ardizing ice cream mixes to reet the minimum legal standards
for butterfat, an extra 0.2 to 0.3 per cent of butterfat
rust be added in order that the percentage of butterfat of
the frozen ice cream will be within legal linrits., The ad-
dition of butterfat inesures the ice cream manufacturers

against losses due to churning in the freezer,




SULMARY AND COXCLUSIONS

1. Ice cream mix is not a homogeneous mixture as it pasces
over the cooler. The butterfat passes over in an ascending
order, while the solids are inverse of the fat with the ex-
ception of the first mix over the cooler,

2. Mixes compounded usinz butter exhibited greater compo-
sitional variation than those utilizing cream,

3. Separation of fat occurs during storaze of the mix; the
fat concentrates at the top of the mix whereas solids concen-
trate at the bottom of the mix, this separetion reacring its
veak sfter two days storaze.

4, Agitation is essential to obtein a horogeneous mixture,
The ice cream mix must be agitated whether stored in cans or
storage tanks for aporoximately thirty minutes prior to
freezing.

5e As the freezing process continues, there is a build up
of butterfat around the dasher and remains in the freezer
when the bulk of the ice cream is drawn from the freezer.,

6. Nixes must exceed the minimum butterfat standard by 0.2
to 0,2 per cent in order that the frozen nroduct will be

within legal 1limits,
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