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INTRODUCTION

Ice cream is a frogen food product manufactured from a blend of
various milk products, sugars, stabilizers, and flavor. The manufacturer
is limited in his choice of ingredients only by quality, cost, and supply.

Consumer preference of the various types of ice cream exerts
itself to the exteat that manufacturers produce the type of product that
is demanded.

Recognizing that congumer demand for bulk ice cream im many parts
of the country is iafluenced by the fact that hand packed ice cream, pressed
with considerable force into the container, contains low overrun. Con-
siderable effort has been made by ice oream manufacturers to build up
consumer demand for factory fillsd packages containing low overrun, heavy
ice cream.

Within the last year many firms have placed a low overrun product
on the market in a effort to encourage consumer preference to the factory
filled package rather than the hand packed package and thus eliminate some
of the expense and muisance involved in hand packing. This practice has
given rise to manufacturing problems which are more difficult to solve than
many realise.

The practice of blending the standard or legal quantity of fat
with a serum-solids-not-fat content wvhich is well above that previously
used has resulted ia the development of sandiness after storage. The milk
s0lids of commercial ice cream commonly vary from eight percent to 14 per-
cent and the source may be from fresh fluid cream, milk, or skimmilk com-

bined with ome of the many sources of concentrated products adapted to
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long time storage. The milk solids carry lactose which may corystallise
during storage and cause & sandy product. The higher the content of milk
solids used the more likely is this condition to eceur.

The sugar content of ice cream will commonly vary from 12 percent
to 16 percent and the sources of sugar are by no means limited. These
sveeteners are, for the most part, mot as sweet as cane sugar, therefore a
greater weight muat be used to replace a given amount of cane sugar thus
increasing the carbohydrate content of the ice oream. The imcreased addi-
tion of sugar subdstitutes further decreases the moisture content dy ia-
ereasing the total solids content, This reduction of moisture further in-
creases the hasard of sandiness But the increase ia total solids increases
the heavy character of the dody.

Manufacturers have set standards of overruan for heavy ice cream
vhich, acordiag to their belief amd experience, will yield the product de-
sired. A survey of ssveral manufacturers shows this to range from 45 per-
epnt to 75 percent overrua. The hand packed packags wvill likely have 40
perceat overrua since 20 gquarts of bulk ice cresam containing 100 perceat
overrun may be hand packed inte 14 quarts. The practice of using an arbi-
trary staadard for overrun is erronecus since a desiradle overrun will vary

depending en the total solids and moisture content.



REVIEW OF LITERATURE

Very few reports of research investigations which were primarily
soncerned with -"chewy" ice oream have been publighed. However there is
occasienal mention of "chewy"” or gummy ice cream and many investigations
are indirectly related to this topic. Josephson and Dahle (28) observed
chewiness in ice eream containing carboxymethylcellulose, and Tracy (60)
suggests that excess air be pressed out of standard ice cream in order to
simulate the hand packed ice cream. Tracy also points out that producing
low overrua ice cream canses greater strain upon processing and refrig-
erating equipment as well as upon manpower. Erb (18) observed that, "The
finer the dispersion of fat the smaller will be the dispersion of air
cells and the more ‘chewy' the body of the finighed ice cream.”

Observations and data concerning the merits of the different
types of dry milk-golids-not-fat are in many cases controversial. Combs
(6) reports that, "When drum process dried milk of good quality is used
in ice cream as a source of milk-solids-net-fat and compared with an ice
cream made containing spray process milk of like quality it is impossible
to detect any difference in the fimished ice cream.” Jensen (27) found
that, "The body and texture of the ice cream made from skimmilk powder
and condensed skimmilk apparently were unaffected by the sourse of serum
solids,” but Dahle (11) and Dehle, Walts and Keith (16) contend that spray
process and vacuum roller process powders are superior $o atmospheric
roller powder in ice cream from the standpoint of overrun, freesing time,

and quality. Oerithers and Combs (4) show that there is little difference



-l -

in the quality of ice cream containing spray process or atmospheric roller
process powders, and Dahle (11) reports that, "From the standpoint of
freesing time, the spray powder and vacuum drum powder proved very satis-
factory and were superior to the condensed milk control.” Jensen (27),
and Lucas and Jensen (35) state that condensed skimmilk and spray process
skimmilk powder are equally satisfactory for use in the ice cream mix.
Coulter (8) clarifies the situation considerably in reporting, "Atmospheric
roller process dry skimmilk has in general been less satisfactory for use
in ice cream than spray or vacuum drum powder. This is true mot because of
the process itself, but because in many cases less care was taken in its
manufascture. Much of the roller powder today, however, is excellent, and
it is somevhat cheaper than the same grade of spray or vacuum drum powder."

The question of solubility ef milk powder is many times relied
upon as an important consideration in using these products, but Combs (6)
points ocut that no appreciable losses occur as a result of solids which
fail to go into solution. "Since this gquestion of solubility may confuse
the ice cream manufacturer it should be pointed out that the method commonly
used in determining solubility of dried milks does mot parallel the practice
to which the dry milk is subjected in actual practice." Sommer (52) states
almost this same opinion in his text. Price and Whitaker (43) report that,
"FThe most important consideration in selecting dry skimmilk for use im ice
cream is to obtain a product with the best possible flavor. These experi-
ments have emphasigsed the fact that flavor of the dry skimmilk has more
influence on the quality of the ice cream than has any other characteristic
of the powder, with the possible exception of the solubility." Roberts (50)

observed that the percent of overrun obtesined was not significantly affected
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by the milk solids-not-fat content, and Reid and Decker (48) found that,

"A two perceat increase in the serum solids content was more offcc:tivo in
reducing air cell size than a two percent increases in fat content.® Inocas,
Matsui, and Mook (36) eonclude that increases in milk-solids-nmot-fat from
six to 12 percent results in a corresponding increase in the score value

of body and texture. It has Been pointed out by Dahle (11) that mixes
consisting of dry milk deteriorate less in storage than the condensed milk
mixes. He continues with the statement that, "The atmospheric roller
process causes greater viscosity in the mix than any of the other powder
or the condensed milk control. The degree of fat clumping is also greatest
when this powder is used."” Magurovsky (40) reported that a reduction of
milk -golids-not-fat, especially in chocoelate mix, and a subsequent replace-
memt with corn syrup solids aided materially im dringing out the true choco-
late flavoer. Thomas and Combs (57) found that, "Buttermilk powder tends to
impart a richer flavor to ice cream than roller process skimmilk powder, *
bus Coulter (8) reports that, "Dry skimmilk frequently has been objected to
because it was said to impart a powdery flavor. This is not true of high
quality fresh dry skimmilk".

Sommer (52) states that "Butter used in ice cream mixes should be
made from oream of low acidity, thoroughly washed, worked and left¢ unsalted.
Such sweet unstalted butter when made with other necessary precautions sauch
as avolding solution of iron and copper in the cream from which the cream
is made, pasteuriszing the cream thoroughly, and avoiding overworking, has
bYeen found to have excellent keeping quality in storage at 0 to -15° F.

It is generally recogniged that sweet, unsalted butter, properly made, under-
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goes less deterioration in storage than any other butter.® Iucas and
Jensen (35) foumd that by using butter to supply 80 - 100 percent of the
fat content it was possible to incorporate overrun more swiftly and to a
slightly greater degree, and Dahle, Wolts and Keith (16), go further ia
stating that, "When bButter and water were used togoﬁor in the same mix,

& large smount of dry skimmilk ig needed. The samples containing the
atmospheric roller process powder in comnection with water and butter were
decidedly imferior ‘3 freesing time and quality.® Mack (37) observed in
an investigation of high solids mixes that the use of butter, frosen creanm,
or plastiec cream in pleace of all or part of the sweet cream needed to
supply the dutterfat produced a erumbly ice cream possessing an undesirable
melting sppearance. Schied, Lucas and Trout (51) found that whipping
ability of mix is greatly retarded by the use of frosen cream as the source
of fat.

The sugars in an ice cream are undoudbtedly eme of the very im-
portant ingrediente because of their influence on flavor, body, and texture.
Leighton and Williams (31) stoted that, "The sone of satisfactory sweetnese
of from 13 to 16 percent suger represents mixes cont;aining sugar in the
ratio to water of 1-5 to 1-4." Touts (20) concluded that the degree of
svestness in ice cream is influenced by the amount of water in the ice cream
mix, "since sugar is dissolved in the water." 3XErb (33) states that, "The
relative sweetness depends upon the concentration being compared and also
the supplementary effect noted when two or more sugars are present im the
same solution.’

Dextrose sugar may be used to replace as much as 33 psrcent of

sucrose, as stated by Imcas (33) who also points out that this sugar de-
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presses the freesing point about 0.75 of one degree. Dahlberg and Pencsek
(9), and Leighton (30) also point out that corn syrups snd dextrose depress
the freeszing point of mixes. Sommer (52) states that the composition of
hydrous corn sugar is almost pure dextrose and contains about eight percent
moisture.

Corn syrup solids have a freesing point above that of sucrose,
reports Hellwig and Buchanan (24), which means that the resultant ice cream
would not be softened by its use. Dahlberg and Pencgek (9) reports that the
relative sweetning value of Frodex is 49, Dahle, Hankineon, and Meiser (15)
found that sugars containing the largest amount of monoseccarides usually
are associated with shrinkage. IFrodex would be placed in that category and
because of this manufacturers are hesitant to use large quantities of Fro-
dex to replace sucrose. However, Dahle (12) reports that a plant with which
he is familiar is using 44.4 percent Frodex replacement successfully. Several
investigators, Hellwig and Buchanan (24), Erb (19), and Dahle (12), do not

agree upon the composition of corn syrup solids. These report as follows.

Hellwig and Buchanan: Erb:
Dextrose 15 Dextrose 20.8
Maltose u3 Maltose 32.9
Edible dextrines _42 Dextrines 42.8
100.0 Moisture 3.8
100.0
Dahle:

Dextrose 22.0
Maltose 20.8
Dextrine 37.0
Higher sugars 20,2
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Sweetose, sometimes referred to as an enzyme convertod cora syrup,
depresses the freesing point slightly. Erb (12) rates it as 77 percent as
swveet as sucrose and states that it may be used to replace 33 percent of the
total sugar. Horrall (26) rates it as 67 percent as sweet as sucrose. Erd
(12) reports that its composition is 34.4 percent dextrose, 19.9 percent
maltose, 27.4 percent dextrines, 0.3 percent ash, and 18 percent water. The
percent corn sweetener replacements recommended by investigators are varied
to some extent, dut most of them come within the range of 25 to 33 pereent.
Gould (23) recommends 20 to 30 percent replacement and adds that, "replace-
ment of sucrose with corn sweeteners yields a closer textured ice cream and
one in wvhich the solids content may be appreciably inoreased without danger
of sandiness." Xnechtzes and Sommer (29) recommend the use of 25 to 33 1/3
percent corm syrup solids replacement. Dshlberg amd Pencsek (9) recommend
25 percent sugar replacement and state further that more than 25 percent re-
placement adversely affected the hardness of the ice cream and its melting
rate. Their report indudes a table of molecular weights of sugars. They
are: Frodex, 40O4.7; Sucrose, 342.17; Sweectose, 258.4; and Dextrose, 180.1.
Ramsey, Drusendahl and Leider (45) conclude that, "High sugar concentrations
are conducive to shrinkage, &8s are the use of too much corn sugar or corn
syrup, or im some cases invert sugar.® This condition is apt to result in
an ice cream which is ressonably soft even at hardenimg room temperatures.
Matsul (42) found that a sugar content of 15 percent or more produced a
smoother and closer texture than a sugar content of 13 percent or less. Dehl-
berg and Pencsek (9) report that ensyme converted corn syrup apparently

possesses anti-oxidative properties and that doth corn syrup solids and
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dextrose developed an oxidiged flavor in eight weeks of storage and the color
was bleached. Knechtges and Sommer (29) im a survey noted no congumer
preference of any significance in 16 percent sucrose ice cream compared to
12 percent sucrose and five pesrcent corn syrup solids ice cream. However,
Maguroveky (40) reports that a reduction of serum solids in chocolate mix
and the subsequent replacement with corn syrup solids will aid materially in
bringing out the true ehocolate flavor,

Stabilisers, even though used in very small quantities, are by no
means unimportant in an ice cream. Ice creem made with too much stabiliger,
as well as one vhich has no stabilizer, has undesirable characteristics.
Magsurovsky (41) states that, "Without gelatin or other stabilizers the tex-
ture of ice cream would be coarse and the air cells notuniform im sisze thus
cansing quick melting when subjected to room temperature.® Turmbow and
Milner (63) found that, "Gelatim seems to be the most importent ingredient
in obtaining viscosity as determined by the MacMichael Viscosimeter. Tracy,
(59) in enumerating some of the functions of gelatim, reports that it holds
the water of the mix in such a manner that mild heat shocking does mot
seriously effect the texture of the ice cream and there is less ice separa-
tion in the contimmous freeser than when some other types of stabiligers are
used. Bendixen (2) points out that, "The proper amount of gelatin to be
used depends upon the amount of water in the mix, the gel strength of the
gelatin, and to a certain extent the original sisze of the ice crystals as
influenced by homogeniszer efficiency and the speed of the freeszing and
hardening of the ice cresm.” Dshle (13) found that the proper amownt of

gelatin to use depends largely on Bloom strength and recommends:
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0.50 percent for 150 Bloom strength gelatin
0.42 percent for 200 Bloom strength gelatin
0.35 percent for 250 Bloom strength gelatin.

Vesterine is the commercial name for a product on the market con-
taining gelatin as well as monoglycerides and diglycerides (59). This type
of stabilizer has the advantages of a good quality gelatin, and the emulsi-
fying properties of the glycerides. Josephson and Dehle (28) report that
carboxymethylcellulose snhances the whipping properties of ice cream mix;

a characteristic which is extremely desirable when butter or frogen cream
are among the mix constituents. They found that a concentration of 0.15
perceat of carboxymethycellulose was as efficient a stabilizer as 0.4 per-
cent of 250 Bloom gelatin amd observed that, "Ice cream containing
carboxymethylcellulose invariably exhibited a 'chewiness' and firmmess not
found in the control ice cream." They were using a formule consisting of
11 percent fat, 8.8 percent serum solids, and 15 percent sugar equivalent.
Frodex was used to replace 40 percent of the sugar. Dehle and Collins (30)
recommend that 0.15 to 0.18 percent carboxymethyl cellulose be used in ice
eream snd caution that this stabilizer mey cause whey separation after long
etorage.

Tracy (59) states that sodium alginate is a colloidal carbohydrate
found in kelp that grews on the Pacific Coast of this country. Several in-
vestigators, Anderson, Dowd, and Hemboldt (1), and Mack (39) agree essentially
with Stebnits and Sommer (39) who comclude that, "Sodium Alginate as an ice
cream stabiliszer appears to possess all of the desirable properties of gelatin
and in addition has some distinct advantages. Notably among these advantages

are the uniformity of viscosity of the mix, the faster whipping, and de-

sirable melt down of the ice cream."
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Goeodman (21) shares the opinion with others, Bendixen (2); Mock
(38); Stebnitz, and Sommer (55); and Tracy and Tuckey (62) that, "Sodium
8lzinate does not form a gel structure but merely binds the water by hydra-
tion. The mix acquires its maximum viscosity quickly, usually in about one
hour after cooling, and will exhibit good whipping ability even when frogen
fresh from the cooler.” Stebnits and Sommer (54) report that mix stabilised
with sodium alginate has no tendency toward shrinkage. Tracy (59) states
that 0.2 to 0.3 percent sodium alginmate will provide sufficient stabilisation.
Dahle (13) recommends 0.22 to 0.3 percent, and later Dahle and Collins (14)
found that 0.275 percent is most desirable. Andersen, Dowd, and Hemboldt (1)
prefer the use of 0.3 percent, snd Lucas and Gould (34) report that Dariloid
used at the rate of 0.3 percent and gelatin at the rate of 0.4 percent pro-
duced ice cream of practically the same score value for body and texture.
The manufacturers of Dariloid recommend that it be used according to the
total solids of the mix, The follewing table chows the recommended usage.

30 percent TS - 0.35 percent Darileid

33 " | . 0.3 | ] ]
36 " " _ 0.26 L) "
39 " | . 0.23 " "
ul " " - 002 . "

Pectin is most commonly used in ices and sherbets and Dahle (13)
recommends 0,2 perceat for this purpose. Dahle and Collins (14) recommend
0.15 to 0.18 percent for use in ice cream mix. They also report that mix
made vith pectin has & very lov vigcosity.

Tracy (59) found that when Irish moss wvas used alons, about 0.12
percent is necessary to stadbilise. Two tenths percent of extracted Irish

moss, commercially called Krageleen is sufficient to stabilize a mix., Irish
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moss mixes well with other stabilizers and eliminates some of the serious
objections to the pure product.

Canlfield and Martin (5) reported that, "There was almost no
difference in the quality of fimished ice cream stabilized with the vege-
table stabilizer uged in this study as compared with that stabiliszed with
gelatin, ® but that, "mixes containing the vegetable stabiliszers did not
freese or whip as rapidly as the mix stabilised with gelatin.®

Schied, lucas, snd Trout (51) found that the use of 0.35 percent
gL yolk largely overcomes the whippability retarding effect of mix con-
taining frozen cresm as the sole source of fat. Reid (47) reveals that the
use of egg Yolk solids produces smaller air cells, gives a smoother texture
and body than whole egg solids.

Knechtges and Sommer (29) reports that, "Corn syrup solids do not
exert a stabiliser sparing action in ice creams with moderate stabiliser
content, but in heavily stabilized ice cresms the content may have to bde
reduced as wuch as 25 percent vhen four perceat of the sucrose is replaced
by five percent syrup solids."

The amount of overrun whipped inte aa ice cream materially affects
the body and texture of the finighed produst. Ramsey, Drusenduhl, and
Leider (45) published findings which are essentially the same as those pre-
viously pudlished by Ramsey (44) stating that overrun is directly related
to shrinkage inasmuch as this problem involves primarily the contrastion
and the escape of air. High everrums are apt to give a weak air cell strue-
ture wvhich later on may cause collapsing and escaping of air and consequent

shrinkage. Tracy and McCown (61) reports that, *Variations in overrun result
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in differences in drawing temperature and amount of water per unit volume
to bde frosen. There was little difference in the hardening time of ice
creams containing 85 to 115 percent overrun dune to the balancing effect of
differences in initial temperature and amount of water present per unit
volume.” Iucas (32) found that milk-solids-not-fat content of an ice cream
mix or the viscosity do not significantly affect the percentage of overrun
obtained, and Knechtges and Sommer (29) report that, "The whipping ability
of mixes is not affected by replacement of sucrose by corn syrup solids.”
Thomas and Combs (57) conclude, after a study of btuttermilk powder in ice
eream, that the ice ecream is characterized by a foamy melt down. The foam
is finer in structure and more stable when the ice cream contains roller
process Buttermilk powvder than wvhem it contains skimmilk powder.

The use of & penetrometer to establish data on body characteristics
is not new. The work of four previous investigators using this type of
apparatus is cited here. The penetrometers were all used under slightly
different conditions so it must de pointed out that this equipment may supvly
only an index or relative relationship.

All of the previous investigators used penstrometers which were
activated by a magnetic release. Gould's (22) penetrometer had a 1/8 inch
needle, adjustable height and weight, and the work was performed at 36 - 40°
T. The penetrometer used by Holdaway and Reymolds (25) had three inter-
changeable needles, one of which was 1/15 inch in diameter. This piece of
equipment was adjustadle in both height and weight. The tests were performed
at 0° F. Reid (46) wsed a penetrometer having & 1/4 inch needle vhich was

constructed to allow adjustment in height and weight., The tests were performed



at 0.7 to =10.1° F, Sommer (53) used a New York testing laboratory standard
type penetrometer, withthe standard meedle and with a loed of 200 grams. The
tests were made at spproximately -8° F, Sommer found that there was little
correlation between t he measurement and the melting behavior of ice oream.
This lack of correlation may involve differences in overrun and in the sugar
concentration and freezing points of the semples, but the main factor was
probably the manner in which alir was retained at the surface of the melting
ice cream. Reid (46) reported that there was a gradual increase in the depth
of penetration with each additional two percent of sugar. The depth of pene-
tration wvhen 16 percent sugar was adided to the mixture was nearly double that
secured when eight percent sugar was used. Gonid (22) concluded that varia-
tions were so great in many cases, and there was guch a lack of correlation
between similar samples, that results obtained by the use of the penetrometer
appear to be of little value, Indications are that comperative firmness of
ice eream cannot be measured accurately by spparatus of this typo.

Melt down examinations are frequently used im experiments with ice
cream since the results may be used as a standard to compare results and
may be used as indication of resistance to melting. Jemsen (27) found that,
"The smount of melting during the first 60 minutes of exposure showed the
most direct differences in melting resistance.® Ice creem containing butter
as a major fat source had lovw melting resistance as compared with ths samples
from the oream mixes. "At the end of the 120 mimute period no relationship
could be detected im regard to melting resistance and ths fat:source by con-
sidering the leakage record.” Mack (37) reported that increasing the sugar

content to 16 to 17 percent improves the meltdown appearance of high fat ice
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cresms snd reduces the melting resistance of such ice creams. "A partial
replacemeat of sucrose with differeat increments of dextrose and the appli-
ocation of different drawing temperatures had little effect upon the meltdown
charasteristics of ice cream,” according to Reid (48).

Incas and Jensen (35) found that when 50 to 100 percent of the
butterfat was supplied by butter there was an increasing tendency toward
coarseness in texture because butter mixes shov greater clumping of the fat
glodules. Reid (49) points cut that increased homogenising pressures result
in a corresponding increase ia smoothmess, dody resistance, and closer texture.
Small air cells in an ice cream are closely related to a smooth body aand
Reid (48) conclwdes that, "The average air cell sise tends to decrease with
an increase in the fat or serum solids conteat or with a decrease in the
drawing temperature." Corbett snd Tracy (7) report that partial replacement
of gucrose with dextrose improved the body and texture and meltdown of high
fat and high total s0lids ice cream, The use of cora sweeteners increases
total solids content with an accempaaying improvemeant ia the dody aamd texture
of the finished ice cream, reports Leighton (30). Deshlberg and Pencsek (9)
report that the corn syrups possessed definite qualities which gave sud-
stance to the body and smoothmess to texture.

Coulter (8) states, "Sandiness does mot normally develop in ice
cream if the temperature is maintained at 0 to -10° F. regardless of the
lactose comtent, but will appear quite rapidly at h igher temperatures if the
lactose in water comcentration of the mix is high enmough.® "Simce five to
seven days nre required for sandiness to appear even under unfavorable con-
ditions, a mamufacturer able to regulate the turnover in the dealer's cabi-

nets can use & high serum solids mix without troudle.” Leighton and Willisms
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(31) feund that, "About one part of milk-golids-not-fat to five parts of
water is the most that could possibly de used under the most ideal comn-
ditions if sandiness were to be avoided.® The development of sandineess

was nd materially affected dy the corn sweeteners, according to Dahlberg

and Pencgek (9).
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PURPOSE OF THE INVESTIGATION

Previous investigations have shown results wvhich pointed toward
a solution of the problem resulting from the need of an ice cream which
compares favoradbly with the hand packed product. This investigation was
begun with the intention of answering some of the complex problems re-
sulting in attempts to menufacture a heavy ice cream, The purpose of this
investigation has been:
1. To find the ingrediemt of ice cream which contributes
the most toward a "chewy" body ia an ice cream manu-
factured and packed at the freeger, similar to that
.found in the hand packed package.
2. To determine the optimum overrun for the development
of "chewy" characteristics in a heavy type of ice
cresm. .

3. To determine the adaptability of the penetrometer for

use as an indicator of desirable body.



SCOPE OF INVESTIGAT ION

This investigation includes a study of the effects of varying quan-
tities of serum solids, various sweetenmers, and various stabilizing agents
upon the overrun, resistance to penetration, meltdown, and body characteris-
tics of ice creanm.

Mixes were compounded to contain 8, 10, 11, 12, and 14 percent
serum solids respectively. This portion of the investigation was to deter-
mine the effect of serum solids upon the charscter of the finished product
when the milk-golids-not-fat content was varied from the lowest to the
highest reasonable limits of concentration.

Commercial sweeteners or sugar substitutes were studied, as com-
pletely as facilities permitted, to determine their influence on the develop-
ment of a cohesive or "chewy" bodied ice cream. The total sugar eguivalent
of each sweetener used wvas 12 percent and 15 perceat. VWhenever it was
posei Dle, the determinations of previocus investigators of sweetening value
or replacement ratios were used. Two exceptions to this rule werse made be-
cause of no known previocus determinmations. The sweeteners used in the in-
vestigation were cane sugar (sucrose), Cerelose (dextrose, hyirate), Sweetose
(engyme connfted corn syrup), Frodex (corn syrup solids), Puritose, and guper
Sweet Syrup.

Stabilising agents of various types were used. The reports of
previous investigators were used to determine the correct amounts to use.

In the absence of such information the recommendations of the manufacturer
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were used. The stabilizers used were gelatin (275 Bloom strength),
Vesterine, sodiun carboxymethylcellulose (C.M.C.), sodium alzinate
(Dariloid), Polycoid, pectin, Krageleen, and Gelox.
A final series of experiments were conducted, utilizing infor-
mation found during the progress of this work. The total sugar equivalent
used was 15 percent and the substitute sugar was Frodex., The milk-solids-

not-fat of the mixes was varied using percentages of 8, 10, 12, and 14.



THE NATURE OF INGREDIENTS

The fluid portien of the mixes was fresh pasteurized whole milk
containing 3.6 percent butterfat. In some cases a small amount of water
vas used in order to avoid material ahangos in mix constituents that were
not being varied im that series.

The dry milk-solids-not-fat used was freshly made by the atmo-
spheric reller drum process on a 120 inch roller from fresh skim milk. The
skim milk used tested 0,16 - 0.17 percent acid and was preheated to 185° P,
defore drying.

Butter wvas the source of fat not provided by the fluid milk, The
butter was taken from fresh churnings without salting and stored for short

periods of time, at -10° F. until used.

Sveeteners

Refined granulated cane sugar was used as the source of sucrose
and is universally used as the standard for determining the sweetening
power of ether sweeteners.

Dextrose as commercially made is about 99.5 to 99.8 percent pure
dextrose. It is manufactured by hydrolysis of corn starch by the action
of acid and heat under steam pressure. The sweetening value used for this
sugar in this study was placed at 83, based on the work of Tracy (58) who
established the sweetening value at 83 - 100.

Trodex is a spray dried form of corn syrup, hence the term corn

syrup solids. A sweetening velue of 49 (26) (9) was used for this sugar.



Sweetose is a high conversion corn syrup made by apnlying ensyme
hydrolysis. Because of its higher dextrose content, its sweetening value
is higher tham that of cora syrup, from wvhich it is made. Sweetose has a
sveetening value of 67 according to Horrall (26) and Dehlberg and Pencsek
(9).

Super Sweet Syrup and Puritose are products which have mot been
studied extensively as yet. The sweetness of both of these syrups was
placed at 50 as a result of examinations conducted by the author. The pro-
cedure of examining used wvas the "threshold taste test"™ described by Biester,
Wood,and Waxlia (3). The method described by Dahlberg and Pemcsek (10) in
wvhich swestness was determined dy checking the unknown with a kmown concen-
tratien of sucrose was also used. The results of both tests indicated that

each sugar had a sweetening value of about 50.

Stabilisers
Gelatin is a water imbibing protein produced by processing calf

skin, pork skin, trimmings, and bones. The processing includes hydrolysis
of the proteias, collagen and ossein, and sabsequent evaporation and drying
of the product.

Yesterine, a éo-mrcial product, is produced dy comdining a good
grade of gelatin with monoglycerides and diglycerides.

Sodium carboxymethylcellulose is a cellulose dinding agent made
by processing cellulose materials, especially cotton and wood.

Dariloid is a gum which is manufactured from Macrocystis pyrifera,

the giasnt kelp of the Pacific Ocean. This product undoudtedly is the lead-
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ing zum stabilisger used in ice cream .

Polycoid is the commercial name for a stabilizer which is a combi-
nation of carboxymethylecellulese, Carrageenin (Irish moss), Sorbitan Mono-
stearate, and a corn sugar carrier. The stabiliszing agents are the gunms,
carboxymethylcellulose and Carrageenin, The Sorbitan Monostearate is a
stearic monoglyceride emulsifier.

Pectin is chiefly a commercial by-product of the citrus fruit in-
dastry. This product is usually considered as belonging ia the droad
classification of gums. It is not a very satisfactory stabilizer for ice
cream, but finds extensive use in ices and sherbets.

Kragelesn is a commercial product extracted by boiling water from
Irish moss or carrageen, a red alga, Chondrus crispus, which grows along
the rocky sections of the Atlantic coast of Europe and North America. The
dried moss contains about 55 percent carrageenin,

Gelox is a combination of gelatin, vegetable colloids, monoglycerides,
and diglycerides. This product has just recently been introduced to the ice

creaa trade and little is known of it as yet.
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PROCEDURE

Composition of the Mix

Iece cream mixes containing 12 percent fat were used for the ex-
periments reported herein, Composition of the 29 mixes used is given in
!abio I, and the factor being studied in each series is underlined in the
table. Substitute sugars were used to replace 30 percent of the sucrose
in all samples in order to simulate commercial mixes which utilise corn
sveeteners regularly and to make an adequate ecomparison to samples in which
the sweeteners were being studied. Dextrose and Sweetose were used to re-
Place a total of 30 percent of the sugar equivalent in the samples which
were not used for sugar studies. The dextrose and Sweetose each supplied
15 percent of the sugar equivalent.

Table II lists the sweeteners used in this investigation, the
relative replacement value used in this study, and the authors of these
replacement values.

Teble III is presented to show the stabilisgers used and an
anthority's recommendation of proper quantities to use. In the absence of

a research recommendation the manufacturers recommendation is shown.

Nix Preparation and Freesing
Thirty-nine batches of ice cream mix composed of the components

shown in Table I, and the ingredients shown in the appendix were made in
ten gallon lets.

The ingredients not being studied in the seriecs were mixed and
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Table I. Composition of Mixes

No. Sugar percent M.S.N.F. Stabilizer Total solids
equival- replacement content and amount content
ent by sweetener used
15 % dextrose
1 15 % 15 % Sweetose 83 0.35 % Vesterine 36.22 %
15 ¥ dextrose
2 15 % 15 % Sweetose 10 % 0.35 % Vesterine 38,22 %
15 ¢ dextrose
3 15 4 15 % Swestose 1% 0.35 % Vesterine 38.80 %
15 2 dextrose
A 15 % 15 ¢ Sweetose 12 3 0.3 % Vesterine 40.27 %
15 % dextrose
5 15 % 15 ¢ Sweetose 14 % 0.35 4 Vesterine 42.53 %
6 12 ¢ none (sucrose) ne 0.35 ¥ Vesterine 35.48 %
7 12 ¢ 30 ¢ dextrose 11 0.35 ¢ Vesterine 35.90 ¢
8 12 ¢ 0 € Frodex 11 ¢ 0.35 ¥ Vesterine 38.96 %
9 12 ¢ 30 % Sweetose 11 ¢ 0.35 % Vesterine 36.29 %
10 12% 30 % Puritose 11 ¢ 0.35 € Vesterine 37.72 %
1 12 % 30 4 Super 14 0.35 % Vesterine 37.50 %
Sweet_Syrup
12 15 % none (sucrose) 11 % 0.35 4 Vesterine 40.64 %
13 15 ¢% 30 % dextrose 13 0.35 % Vesterine 39.01 %
14 15 ¢ Frodex 11 ¢ 0.35 % Vesterine 142.88 %
15 15 ¢ 30 4 Sweetose 1y 0.35 % Vesterine 39.48 %
16 15 % 30 4 Puritose 119 0.35 % Vesterine 41.27 %
17 15 ¢ 30 % Super 1z 0.35 % Vesterine

Sweet Syrup

40.10 %
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Pable I - continued

No. Sugar Percent M. 8. N. . Stabilizer Total solids
equivalent replacement content and amount content
by sweetener " used

18 15 ¢ 15 % dextrose 1 4 0,35 % gelatin 38.90 %

15 % Sweetose

19 15 ¢ 15 % dextrose 11 ¢ 0.35 % Vesterine 38.90 %

15 % Sweetose

20 15 ¢ 15 % dextrose 11 % 0.1 C.,M.C 38.65 %
15 4 Sweetose -

21 15 ¢ 15 % dextrose 11 4 0,22 % Dariloid 38.72 %
15 % Sweatose

22 15 ¢ 15 ¢ dextrose 11 ¢ 0,35 % Polycoid 38.90 %

15 % Sweetose

23 15 ¢ 15 ¢ dextrose 11 ¢ 0,15 % pectin 38.65 %
15 % Sweetose

.S 15 ¢ 15 ¢ dextrose 1 % 0,15 ¥ Krageleen 38.65 %
15 4 Sweetose

25 15 % 15 § dextrose 1 % 0,30 % Gelox 38.85 %
15 % Sweetose

26 15 % 30 § Frodex 8 & 0.35 % Yesterine 39.79 %

27 15 4 30 % Frodex 0% 0.35 % Vesterine 41.83 %

28 15 % 30 # Frodex 12 ¢ 0.35 % Vesterine b4 .07 §

29 15 ¢ 30 %4 Frodex 1 4 0.35 % Vesterine 46.28 ¢

* The underlined component was the one investigated.
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Table I1. Sweeteners Used and Their Relative Sweoetness

Sveetener Relative Sweetness Authority

Cane sugar © 100 -

Dextrose 83 - 100 Tracy

Trodex L9 Dahlberg and
Penczek

Sveetose 67 Horrall

Puritose 50 Lankford

Super Sweet Syrup 50 Lankford

Table III. Stabilizers and Quantity Used

Stabiliszer Quantity Authority

Gelatin (275 Bloom) 0.35 % —

Vesterine 0.35 % Manufacturer

C. M. C. 0.15 % Josephson & Dehle

Dariloid 0.22 % Dahle

Polycoid 0.35 % Manufacturer

Pectin 0.15 % Dahle and Collins

Krageleen 0.15 % Manufacturer

Gelox  ° 0.35 % Manufacturer
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heated in a large vat to a temperature of 110° F. to facilitate dissolving
dry portions. In the series of stabilizers part of the dry sugar was kept
out of the basic mix and added later, mixed with the stabilizer. After the
basic mix was heated and completely dissolved, the required amounts were
weighed into ten gallon milk cans.

The additional ingredients were stirred into ths mix and pasteur-
isation was completed by the use of a water driven agitator and hot water
spraying on the outside of the cans. After pasteurising at 150° ¥. for 30
minutes the mix was homogenized in a 200 gallon, single stags Union Steam
Pump Company Viscoliser at a pressure of 2500 pounds and immediately cooled
to 45° . to 50° P, by running over a tubular surface cooler.

The completed mixes were stored at 40° F. for 24 hours and then
frogen. JYorty-five pounds of each mix wag frozen in a 40 quart Creemery
Packege direct expansion bdatch freezer. The freesing of varying overrun ice
creamn samples was accomplished by first freezing to meximum overrun. Two
pint packages were filled at this point., The overrun was then reduced in
progressive steps by intermittent application of freezing medium whiech
caused part of the overrun to be frozen out of the ice cream. AS$ each step
ia the progressive reduction of overrun two pint samples were taken directly
from the freeser., The freeszer was rinsed out with cold water between each
batch inorder that all batches would be frozen under as identical conditions
as possible,

Immediately after semples were taken from the freezer they were

rlaced in a hardening room where the temperature was maintained at -5° F, to
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-10°F. When the ice cream was completely hardened, each sample was
weighed to determine the percent overrun.

Scoring of Body

The samples of ice cream were scored 48 hours after freezing and
again two weeks after freezing. Scoring was done on the basis of 30 being
perfect. The samples to be scored were reunoved from the hardening room and
allowed to temper for a few minutes before Jjudging. The opinion of two
Jjudges was used to establish the score value and criticisms. The Jjudges
made no attempt to score flavor since the primary interest of this project
was body

Testing the Ice Cream for Hardness

Hardness or firmness of the body was determined by the use of a
penetrometer shown in plates 1, 2, and 3.

The operation of this equipment is based upon the physical laws
of falling bodies. The depth of penetration depends upon the height of the
falling body, the weight of the falling body, the size of the penetrating
needle, resistance acting upon the body while falling, and temperature.

The penetrometer guide used consisted of a heavy glass casing,
one inch in diameter, which acted as a drop tube. The tube was firmly held
in a ring stand and adjusted so that the heirht of fall was maintained at
72 centimeters.

The penetroneter was constructed of steel and had an outside dia-
meter of 15/16 of an inch. This provides a 1/16 inch clearance between the

penetrometer and the glass tube. The possibility of error by friction was
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reduced dy the use 0f three dearing surfaces, which may come into contact
vith the casing during falling instead of the full length of the mechanism
making contact. These bearing surfaces obviously do not eliminate all
friction dut do reduce it since the maximum surface area wvhich may come in
contact is materially reduced. The friction is a material eonsideration
and the construction of this apparatus does mot eliminate all of it. How-
ever, it should be pointed out that the results of this equipment were used
as an index of comparison, and that friction exists in every triesl. There-
fore the error dus to friction is thus materially eliminated. The penetrating
needle, attached to the falling body had a dismeter of 1/4 imeh, and the total
weight of the falling bdody wvas 785 grams. The needle was calidrated im milli-
meters on the side to provide for direct readings of depth of penetration.
This method of releasing the falling body was manual. A key, shown
in photographs, supported the penetrometer at the top of the glass casing.
Yhen & trial was to de made the key was removed in a direction perpendicular
to the ponctrolétor. thus allowing the penetrometer to drop through the casing.
The samples to be tested were held in a hardeaing room wvhere the
temperature was -7.8° P. (-220 C.) t0 =9.6° F. (=23° C.). The piat packages

vere placed beneath the penetrometer and three penetrations made of each

sample.

Neltdown Testing

The melt dowa tests were performed with a Cenco forced ventilation
incubator with the temperature regulated at 70° ¥., plus or mimms one degree.

A pint of each sample of ice cream was out in half with a sharp cheese knife
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before removal from the hardening room and one half reserved for meltdown
testing. Vhen melting was to begin all samples were removed from the
hardening room .o.t once, by the use of a tray and each sample was placed on
& wire screen in the incubator, whichwes supported by a six inch glass
funnel., A large nail was soldered to each screen so that it could be
forced into the sample of ice oream and prevent the sample from sliding
during melting. The drippings were funneled into glass cylinders during
the melting period of sixty minutes and then weighed for final results which
wvas termed grams of meltdown.

The temperature of 70° F. was used in preference $o higher
temperatures because it was considered more representative of room temperature.

The forced ventilation incubator was used because the temperature
changes were lese than might occur if testing in an open room. The forced
ventilation provided a constant, mild, indirect circulation of air and thus
prevented an accumulation of cool air around each sample and eliminated the

possible factor of undetermined air currents which may occur ia an open room.

Determination of Sweetening Value
The sweetening value of the sweeteners, Puritose and Super Sweet

Syrup, was determined by two different methods.

In the first determination of sweeteners a dilution of the unknown
syrup was prepared to equal the sweetness of a 15 percent sucrose dilution or
simple syrup, Small quantities of the unknown was weighed into 100 grams of
distilled water and after each addition the two syrups were tasted to deter-

mine if equal in sweetness. VWhen the concentration of the unknown was great
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enough to equal the sweetners of the known, the percent of concentration was
calculated, using the total weight of the additions. A second dilution of
the uaknown was made to the percent concentration found necessary in the pre-
vious determinations. This syrup was tasted once again to verify its corre-
lation in sweetness $0 the sucroge dilution. When the check dilution
corresponded to sucrose dilution the relative swectness was determined by
dividing the weight of cane sugar used into the weight of substitute sweetener
required.

The second method of determining sweetening value was to find the
weight of sweetener required in 100 grams of water to produnce the first trace
of sweetness. These two weights were then used to calculate the sweetening
value as described previously. The most desirable method of tasting the di-
lutions was t o first rinse the mouth with distilled water and then place a
drop of solution on the tongue by the use of a medicine dropper. This method
prevented confusion of flavors and helped make the first occurrence of sweet

flavor apparent.
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RESULTS

The Effect of Varying Milk-Solids-Not-Fet Upon Meltdown

and Body Score

The first series of samples consisted of ice creams containing 8,
10, 11, 12, and 1% percent milk-solids-not-fat. The sugar content was 15
perceat sugar equivalent. Dextrose and Sweetose were each used to supply
15 percent of the total sweetness so that the ice cream would correspond
with commercial composition. Vesterine was used as the standard stabiliser.

Charts 1 and 2 show that the use of eight or 10 percent milk-
s0lids-not-fat is not as desirable as the use of higher percentages of
serum solids. The score valus of freshly frozen ice cream containing eight
and 10 perceat milk so0lids had maximum body score values of 28.50 and 29.25,
respectively. The ice creams containing 11, 12, and 14 percent serum solides
had maxisum score values of 29,50 in e ach case.

Table IV shows the comparison between percent overruns and the
aversge score values of fresh samples taken within each range of overrun.
This table shows that the maximum gcore values of all groups occur at
overruns between 50 and 79 percent. Ths maximum of overrun of ice cream
containing 12 and 14 percent milk-solids-not-fat occurs at slightly less
overrun than samples containing 8, 10, or 1l perecent overrun.

Table V shows the comparison of meltdown and percent overrun. The
meltdown values were averaged in cases vhere mores than one sample was taken

within the range of overrun. There was no regularity in the meltdown of
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this series and tims no indication that any increased or decreased percentage
of M.85.X.F, osuses increased or decreased melting. However it is noted in
this, as well as other series, that the grams of melted ice cream collected
increased as the overrun was increagsed. Thig condition undoubtedly was due
t0 a greater mags of ice cream and less air in a low overrun product and
thus more heat energy was required to induce melting. Also, the foam adher-
ing to the smurface of high overrun samples was more abundant and acted as an
ingulator against the transfer of heat. The table also shows no indication
of increased or decreased rate of overrun resulting from changes in the milk-
solids-not-fat content.

Table IV. Optimum Overrun with Varied M.S.N.F. Mix 12 Percent Fat, 11.5

Percent Sucrose, 2.25 Percent Sweetose, 2.25 Percent Dextrose
(Bquivalent).

Scores at variouns overruns*

M.85.%.T. Lo-4t9 50=59 60-69 70=79 80-89 90-99 100-~109
Content

8 ¢ 27.50 27.50 27.62 28,25  27.75  27.50
10 4 27.50 28.50 28,87 28,25  27.87
n ¢ 27.00- 28.00 29.25 28,75  28.00 27.50
12 ¢ 29.12 29.00  28.50 27.00
W ¢ 28.00. 29.2 28.75 28.50  28.50 28.00

*Maximum score value is underlined.

The judges noted that the entire series of eight percent serum

solids samples were coarse and icy. The group of 10 percent serum solids
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samples, while more desirable than eight percent .amples.-still had a tendency
to be coarse and icy. “The 11 percent serum golids samples were an improvement
over the previous group., The samples of 12 percent serum solids were found to
be the most desirable. This ice cream was largely free of the criticisms pre-
viously found. The 14 percent serum solids ice cream had a more chewy and
resistant body but was criticiaed for a powdery flavor, which covered the rich-
ness of the fat, and some sandiiness. Also, these samples were not as smooth
as the 12 percent serum solids samples.

The reader may note that the score value of body in most series
studied was lower after two weeks storage than when the sample was fresh. This
was not the case, hovever, for all samples.

Table V. Average Meltdowa with Varied M.S8.N.F. Mix 12 Percent Fat, 1l1.5

Percent Sucrose, 2.25 Percent Sweetose, 2.25 Percent Dextrose
(Equivalent).

Meltdown at Various Overruns

Content

8¢ 13 11 27.5 34 ko 46

10 % 38 57.5 37 35 hé.5

1 4% 13 26.5 b9 55.5 49 48
12 2 28.5 29 33 ko

4 ¢ 12 17.5 26 33 18 33 H
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The Effect of 12 Percent Sugar Equivalent Upon Meltdown

and Score Value of Body

In this series various commercial sugar substitutes were used in
sufficient quantities to supply 30 percent of the sweestening power in a 12
percent sugar equivalent mix, The source and nature of the substitute
sweoetener was the only variable in this series. The milk-solids-not-fat
content was 1l percent and all other constituents were the same as descrided
in the previous series.

A comparison between percent overrun and average body score value
of fresh samples of ice cream is ghown in Table VI. The maximum body score
value of these samples ranged from 28.50 to 29.25.. The sample having maxi-
mum gcore value occurred at overruns between 50 and 89 percent.

Table V1. Optimum Overrun with Various Sweeteners Used in Conjunction
with Sucrose, 12 Percent Sugar Equivalent.

Scores at Various Overruns*

Sweeteners ho-49 50-59 60-69 70-79 80-89 90-99 100-109 110-119

Sucrose 27.7% 28,00 28.5 28.25 28.00 27.50 27.25

Dextrose 28.12 28,75 29.25. 29.00 28.75 27.50

Frodex 28.00 28.12 29.0 28.75 28.50 28.25

Sweetose 28.50 29.0 28.25 17.62 27.00
Saper Sweet | ‘

Syrup 27.25 27.75 28.25 28,50 27.75 27.25
Puritose 27.62 28.25 28.50 27.37

¢ Maximum score is underlined.
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All 12 percent suger equivalent samples yielded hard icy body and
an undesirable product. The score values of the body were consequently lower
than would be expected in a good commercial ice cream. The mix contsining
¥rodex was noticeably more chewy than any of the other ice creams, and the
mix with Puritose was critized for a syrupy flavor. The mix containing Super
Sweet Syrup was criticized for a syrupy flavor, and for a caramel flavor,
which is typical of the syrup itself.

Table VII shows that the ice creams containing dextrose and Super
Sweet Syrup had no meltdown. The samples containing all sucrose and those
containing Sweetose melted at a rather slow rate. Puritose samples melted
at an average rate and semples containing Frodex melted very rapidly. This
may be noted again in the last seriles.

Table VII. Maximum Meltdown with Various Sweeteners Used in Conjunction
with Sucrose, 12 Percent Sugar (Equivalent).

Meltdown at Various Overruns

Sweeteners 30-39 B0-49 50-59 60-69 70-79 80-89 90-99 100-109 110-119

Sucrose -0 o b 4 10 8 LY 12

Dextrose 0 0 0 0 0 0 0

Frodex 38 o 43 S 57 58 65

Sweetose 6 7 12 18 12 14
Super Sweet

Syrup 5 0 0 0 0 0 0

Puritose 20.5% 18 18 20 30 29
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The Effect of 15 Percent Sugar Equivalent Upon Meltdown
' and Score Value of Body

In this series various commercial sugar substitutes wers used in
gsufficient quantities to supply 30 percent of the sweetening power in a 15
peroent sugar equivalent mix. The ingredients studied in thlis ice cream
were substitute sweeteners. All other ingredients remained the same. This
series wvas the same as the previocus except that this one made use of 15 per-
cent sugar equivalent instead of 12 percent sugar equivalent.

Charts 12 to 17 show that 15 percent sugar equivalent produced a
much superior product to the 12 percent product, shown in charts 6 to 1l.
The use of 15 percent sweetoner increased the maximum score value of the
ssme 1ce cream from 1/4 to 1-1/4 points above the 12 percent sugar series.
Table VIII shows that maximum body score value of ice coream in the 15 percent
sugar equivalent series was in no case delow 29,00, The samples containing
all sucrose and those containing Frodex had maximum score values of 29.75,
which is almost a perfect score.

The increased score value is & result of a finer and smoother body
which resulted from the use of 15 percent sweetener. The samples contalining
Trodex sweetener showed the largest increase in body score due to the marked
increase in firmness and chewiness or cohssion of the body. Sucrose and
Puritose produced ice cream of equal score value. The judges found that the
Trodex samples were gummy and had body characteristics which confused any
attempt to estimate overrun. This is further illustrated im Table VIII which

shows the maximum body score of fresh ice cream containing Frodex occurred at
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an overrun between 80 and 99 percent. The actual overruns of these samples
were 83 and 93 pereent, respectively. These two samples were placed higher
in score valus than any others in t he entire investigation which contained
an equal amount of overrun. This suggests the possibility of obtaining a
smooth, chewy product which has an overrun of 80 to 90 percent overrun by
the use of sweeteners such as Frodex. Sweetose and Puritose were found to
produce some chewiness bus not to the extent of Frodex. The ice cream con-
taining eane sugar and no substitute was oriticiszed for shrinkage., These
samples were very smooth and some were slightly chewy.

Table VIII. Optimum Overrun with Various Sweeteners Used in Conjunction
with Sucrose 15 Perecent Sugar Equivalent

Scores at Various Overrung*

Sweetensrs _ 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100-109

Sucrose 28.50 28,75 28.62 29,75 29.50 29.00
Dextrose 28.25 29.00 29,50 28.75 28.50
Frodex 29.00 29.25 29.50 29,75 29.75
Sweetose 29,00 29,00 29,00 28.00 28,50

Saper Sweet

Syrup 28.5 28.75 29.00 29,25 28.50 28,00 27.75
Puritese 27.75 28.00 28.62 29,25 28. 50 27.50

*Maximum score value is underlined

The meltdown results of this series, presented in Table IX, shows
that ice cream containing 15 perceat sugar equivalent melted at a more rapid

rate than wvhen gsugar content wag 12 percent. The basis for this statement
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is given in Charte 7 and 9. The increased rate of melting of the 15 percent
sugar samples was due in part to the reduced freesing temperature resulting
from the use of some sugars. Also, the use of three percent more sugar
equivalent lowered the freeszing point and resulted in & softer ice cream.

Table IX. Maximum Overrun with Various Sweeteners Used in Conjunction
with Sucrose, 15 Percent Sugar Equivalent

Meltdown at Various Overruns

Sweeteners  30-39 40-49 50-59 60-69 70-79 80-89 90-99 100-109 110-119

Sucrose 5 2 9 L 12 20

Dextrose 0 0 0 0 0

Frodex ko 58 55 60 72

Sweetose 0 5 4 4 6 13
Super Sweet

Syrup 10 8 7 6 b 2 3

Puritose 16 10 10 pLY 9 15

The semples containing dextrose did not melt at all durimg the €0
minute melting period, However,this cannot bde considered an indication of
stabiliszser sparing action on the part of dextrose since previous experimental
investigations show conclusively that dextrose has no stabilizer sparing
action. The ice oream samples containing 15 percent sugar equivalent with
Saper Sweet Syrup melted a small amount during the meltdown test period. The
ice cream eontaining all sucrose, Sweetose, and Puritose melted at a moderate
rate. The samples containing Frodex melted very rapidly compared to other
triale. However,the rapid rate of melting displayed by this product was not
extensive enough to be considered objectionable from the viewpoint of conmsumer

acceptance.
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The Effect of Variocus Commercial Stabilizers Upon the

Meltdown and Body Score

In this series various commercial stabilizers were used as the only
varied ingredient of the mix, The remainder of the mix composition was 12
peroent fat, 1l percent milk-golids-not-fat, and 15 percent sugar equivalent.
Dextrose and Swestose were each used to replace 15 percent of the total
sveetness required.

The ice cream containing gelatin was found to be considerably better
than any other stablliger investigated. Table X shows that the maximum body
score value of fresh ice cresm containing 275 Bloom strength gelatin was 29.75.
This score occurred at an overrua of 70-79 percent and the score value was
higher than for any other sample im the stabilizer series of study. All
samples stabilised with gelatin were very smooth and in some cases slightly
chevwy.

Table X. Optimum Overrun with Various Stabilizers Used in Mix with
12 Percent Fat and 15 Percent Sugar Equivalent

Scores at Various Overruns

Stabilizer 30-39 4049 50-59 60-69 7079 8089 90-99 100-109 110-119

Gelatin 28.50 28.75 29.50 29.75 29.50 28,75 28,2
Vesterine 28.75 29.00 28.25 27.75 27.50

C.M.C. 27.50 27.50 28,50 28,25 28,00 27.50 27.25
Darileid 27.75 28,% 27.50 27.50 27.37 27.00

Polycoid 28,00 29.25 28,50 28.00 28,00 27.50 27.00

Pectin 27.00 27.87 27.50 27.00 27.00
Kragelesn 27.25 27.66 28,50 28.25 27.50 27,50

Gelox 28,62 29,00 27.75 28.75 28,50







- 41

Vesterine compared favorably with the gelatin semples. The maximum
body score value of Vesterine samples was 29,00, The use of Vesterine re-
sulted in ice cream which was somewhat chewy but had a tendency to be coarsse.
The use of Gelox was criticized the same as Vesterine. It had a maximum
score valus of 29,00 as shown in Table X.

The use of sodium carboxymethleelluloss (C.M.C.) as a stabiliszer
resulted in an ice cream which was chewy at very low overruns and slightly
chewy at overruns of 60 to 79 percent.

The use of Dariloid, Polycoid, or Krageleen as stabilizers resulted
in ice creams which showed no unusual advantages or disadvantages.

Pectin proved poorest in producing good body scores, as may be ex-
pected of this type of stabilizer. As previously pointed out, pectin is
better adapted to use in sherbets and ices than in ice cream. The criticisms
of th§ samples were iciness and coarse body.

Ice oream samples containing gelatin and Vesterins stabilizers
melted less than 4id any other samples as shown in Table XI. One possibdle
explanation is the water imbibing action of gelatin.

Further inspection of Table XI reveals that the only evident corre-
lation between meltdown and overrun is that the rate of meltdown inoreases as
overrun is increased. The average meltdown of samples contaiming other sta-
biligers, except pectin, shows no significance, Melting of samples in the
pectin group occurred more rapidly than with other stabilizers. This is to

be expected because of the poor stabilizing qualities of pectin.
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Table XI. Grams of Meltdown with Various Stabilizers Used in Mix
with 12 Percent Fat and 15 Percent Sugar Equivalent

Average at Various Overrun

Stabilizer 130-39 U4O-49 50-59 60-€9 70-79 80-89 90-99 100-109 110-119
Gelatin 0 ? 9 9 8 10 12
Vesterine 3 5 b4 7 9

Cc.M.C. | % 19 32 15 | 27 29 k1

Dariloid 10 14 8 12 25.5 36

Polycoid ? 8 11.5 10 33 34 L9

Pectin 32 L3 42 Ly 54
Krageleen 6 20 32 18 30 53

Gelox ? 19 10 21 L

The Effect of Varying Milk-Solids-Not-Fat and Frodex
Replacement of Sugar Uoon Meltdown and Body Score

The results of previous series indicated that Frodex was responsible
for chewy and smooth body. Consequently, Frodex was used with varying milk-
solids-not-fat in further observations. Mixes containing 15 percent sugar
equivalent were made and Frodex used to supply 30 percent of the total
sveetening value, The mixes contained serum solids in amounts of 8, 10, 12,
and 14 percent. The remaining constituents were 12 percent fat, 1l percent
milk-golids-not-fat, and 0,35 percent Vesterine.

The bdody score value, presented in Table XII, shows that the maxi-
mum score value of all groups, except the 14 percent M.S.NX.F, group, occurred

an an overrun of 70 to 79 percent. The maximum score value of the 14 percent
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M.8.¥.F., group occurred at an overrun of 70 to 89 percent.

Table XII. Optimum Overrun with Varied M.S.N.F. Mix 12 Percent Tat,
11.5 Percent Sucrose, and 4.5 Percent Frodex (Equivalent).

_Scores at Various Overruns*

Comtent  30-39 b0-k9 50-59 60-69 70-79 80-89 90-99 100109 110-119
8 ¢ 28.00 28,37 28.75 29.00 28,00 27.00
10 ¢ 28,50 28.75 29,37 28.00 27.75 27.25
12 ¢ 28.25 29.00 29.50 28.50  27.75

W ¢ 28,25 28.75 29.50 29.50 29,00

* Maximum gcore valve is underlined

The body of the eight percent serum solids samples was quite satis-
factory but not quite as high as the other semples. The 10 percent serum
s0lids ice coream had a score value for body which was as high as either the
12 or 14 percent groups. This group was satisfactory in everyway including
flavor. The 12 percent serum solids semples compared equally with those econ-
taining 10 percent milk-golids-not-fet and wag quite smooth, These two groups
were thought to be the most desirable in every respect. The 14 percent serum
solids group was chewy and smooth but had a2 tendency to be too heavy and to
have a powdery flavor.

The meltdown record of the semples presented in Table XIII, shows
that they melted more rapidly than the previous series of 15 percent sugar
equivalent. This cannot be attributed to a lower freezing point since Frodex

has a freesing point slightly above that of sucrose. However, the use of
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Frodex greatly increases the carbohydrete content since two times &as much
Frodex is required to equal the sweetnees of sucrose. Even though the use
of Frodex lowers the freezing point of a mix slightly less then sucrose,

1% will lower the freesing point of a water solution and as more carbohydrate
is added the freesing point is further reduced. Another factor which in-
creases the rate of melting is the increased total solide which occurs when
Frodex is used. The increased total solids results in less moisture which
will be held in a frogen state. -

Teble XIII. Maximum Meltdown with Varied M.S.N.F. Mix 12 Percent Fat,
11.5 Percent Sucrose and 4.5 Percent Frodex (Equivalent).

Meltdown at Various Overruns

Content

8 4% 19 19 30 28 21 22
10 4% 16 50 59 53 67 €9
12 § .5 35 b7 37 38
) ko 57 60 k9 52 L6

Results of Penetrationa Teatl' on Ice Cream

Penetrations were mede three times on e ach of the 212 different
samples of ice aream made for this study., The curmlative results show that
the depth of penetration is directly related to the percent of overrun. A
low overrun ice cream results in a shallow depth of penetration and a high
overrun ice creasm results in greater depth of penetration. Charts 30 to 33

are presented as typical examples of this relationship. This correlation
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was not 80 close that the percent of overrun could be determined by the use
of a penetrometer.

There is mo apparent correlation between maximum score value of
body and any optimum penetration index. In-fact there seems to be no rela-
tion to body of an ice cream, This is contrary to the theory held at the
outset of this work,

There was evidently no correlation between totesl solids and depth
of penetration, The total solids of each of the mixes shown in charts 30,

31, 32, and 33 were 38,90, 38.90, 39.79, and 46.28 percents, reepectively.

The Effect of Age Upon the Score Velue Sr Body of Ice Creem

The score value for body of all series of ice creams when fresh
and after $wo weeks storage were averaged for comparison to determine the
offect of two weeks storage upon ice cream, The recults are presented in
Table XIV.

The results show that the difference in composite average body
score value was very small. This indicates that the storage of ice creams
for two weeks causes only slight decreases in the score value of body. Com-
parison of the first five samples shows that the average body score value
inocreased progressively as the milk-golids-not-fat is increased up to 12 per-
cent, The average score value of the 14 percent milk-solids-not-fat group
declimed slightly, The table shows that the average score values of semples
containing 12 percent sugar equivalent was lower than those containing 15
percent sugar equivalent. The 15 percent sugar samples containing Frodex

had an aversge score value above all other groups of samples. Ice cresam con-
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taining gelatin had the highest aversge body score value in the stabilizer
series. Gelox and Vesterine ranked second and third, respectively. The

last four groups of samples show that the average body score value of ice
ereanm vith Frodex replacement, increased progressively as the milk-solids-

not-fat wvas increased.
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CONCLUSIONS

The milk-golids-not-fat of normel commerciel ice cream proved a minor

factor in the development of unusually cohesive body.

A milk-golids-not-fat content of 8 or 10 percent did mot produce as
desirable body as 11 and 12 percent. The use of 14 percent milk-
solids-not-fat produced a desirable body but tended to add powdery

flavor,

A sugar content of 15 percent produced an ice cream with higher score

value for body than one containing 12 percent sugar,

Ice cream mix containing 15 percent sugar equivalent had the most de-

sirable bdody when the milk-golids-not-fat content wes 11 or 12 percent.

Frodex produced a chewy body in ice cresm when used to supply 30 per-

cent of the sweetness in a 15 percent sugar equivalent mix.

When Frodex was used to replace 30 percent of the sweetness in a 15
percent sugar equivalent mix, the ice cream was chewy at overruns as

high as 80 to 90 percent.

The optimum overrun of a heavy bodied ice cream containing 12 percent
fat, 11 percent milk-solids-not-fat, and 15 percent sugar equivalent

wag 60 to 75 psrcent.

Gelatin was found to produce a finer textured ice cream than any other

stabilizer studied.
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The rate of meltdown increased as overrun was increased because , it
is believed, the thicker layer of foam insulates high overrun ice
cream from heat changes.,
Penetration by the penetrometer was correlated only to the percent
overrun in ice cream. The depth of penetration increased as the

percent overfun was increased.
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Table XV ¢ Results of Verying Cverrun Using an

Eirht Per Cent 5. S. lix

Sam- iiit Ave. | Melt- | gudging body- fresh | Judging body- 2 wks old
ple | cver- |penet- | down s -
No, run | ration in gnsl Score Descripticn Score | Description
Solid So11d
1| W 17.6| 13 }27.00 22?_1‘59 R7.00 I‘;}f
Solid Solid
56 19.6 11 27.25 Coerse 27.25 DO~LC
2 o Icy
Solid « s
Solid
3 60 18.3 | 28. 127.00 ggirse 27.50 Tey
. Sl. Icy -
L | 67 22,6 27 |206.25 21 Comrse 27275 | Icy
S1. Icy
5 70 20.3 30 28.50 51. Coarse 28.00 Icy
Lizht Livnt
6 75 23.0 38 28,00 s1. IC,‘,’ 27.75 S1. Ier
Lisnt Ii.ht
P 7 15{0] 27.0 | 40 27.75 S1. Iecy 27.50 V. Icv
-
| V' Li‘r:}'lt ~ r “]o Iifz"'t
'8 | 95 28.0 | 46 |27.50 51. Tog 27,25 Vo Ton
Penetrations in mm Composition
. 17\ oo Fat - - - - -.= 12 E Sugar - - - 15 %
- ) 5- ‘ Serun solids- - & % Stabilizer- .35 %
:1L§ 17.6 20 bzo.B Total solids - - 36.22 %
' 21J
: ] Ingredients per 100 pounds
2- 17!\ ) 6- 231 Butter 85% = = = = - = - . 12.15 pounds
1ep 17.6 23 p23 131k 3.50 = = = = = = = .41 "
18 23! Dry milk solids not fat - 3,90 "
- i Sweeteners = = = = - - - . "
3- 7- 27L Cane sugar - - - — - 10. 50 "
27 B27 Dextrose --= 271 "
27J Sweetose - - = 3,36 "
. .Stabilizer -
L—- 22 8- 28 ( Vesterine ) P .35 "
23p 22.6 i?: 26 Water = = - - == - - 16. 60 "
23 28
J

100.02 pounds
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Table XVI: Results of Varying Overrun Using
A Ten Per Cent S.S. lMix
[Sam- P ert JAve. |Melt- Judging body- fresh |Judging body- 2 wks old|]
ple cel mn of down ) -
over- Inpenet~| . s s 4
¥o. |run !r)'agion im gms Score Description Score| Description
Heavy . Heavr
1] 5 |17.6 | 0 |[27.50 51, Tey 27.00 o1, Gov
lieavy S). Heavy
I £ ry « "7
2 | % |17.0 35 27.50 s1. Tey 27.25 S1. Ty
S1. leavy . )
3] 60 [19.6 L8 28,00 3 o0th 28,00 S1. leavy
L | 63 |16.6 23 28.50 Smooth 28.50 Smooth
S1. Chewy S1. Chewy
1 5 67 21.0 by 29.00 Siooth 28.75 Sriooth
Sl. Chewy S1l. Chewy
/ 6 70 20.0 32 29.25 So0th 29.00 Srooth
[ 7 75 22.0 42 28.50 Sniooth 28.50 Smooth
l 8 g5 2463 35 28,25 S1. Coarse 3.00 S1. Icy
Sl. Light S1. Lizht
9 90 2443 45 28.00 S1. Coarse |27.50 S1. Coarse
ola Icy
- . . V. Light
/10 95 25.6 48 27.75 V. Light 27.25 S1. Coarse
Penetrations in mm Composition
i 1 Fat = = - - = - 12 % Sugar - - - 15 %
1- 17 6~ 20 Serum solids - - 10 % Stabilizer - .35 %
18 17.6 20p 20 Total solids - -38.22 %
18 20
- 17 7- 22 Ingredients per 100 pounds
17 p17 2222 Butter 85% -« - -~ - - - === 11.80 pounds
17 22 Milk 3.5% = = = = = = ~ = = 60. 00
. Dry milk solids not fat -=-=- L8O "
19 8- 24 Sweeteners
19 19.3 2L 24.3 Cane sugar =- - = = - - - 10.50 "
20 25 Dextrose = = - -~ - - = 271 "
Swectose @ @ 0- - - - - 3.36 "
16 9- 21) Stabilizers .
17 $16.6 2Ly 24.3 ( Vesterine )= - - .35 "
17 25 jater = = = = = = = = = = = = 6.50 "
10- 25 100.02 pounds |
21 26p 25.6 '
20
—
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Table XVII:Results of Varying Cverrun Using

an Sleven Per Cent S5, 5. lix

san- | behy JAve- . |Melt- | Judging body- fresh |Judging body- 2 wks old|
down '
ﬁie :’_:3" Peftigt- im gms|Score| Description Score| Description
. ration :
Sl. Herd . S1l. llard
1|49 |13 13 |21.00] 5 27.000 Tl
, ' S1. iHard S1. Hard
2 50 9.3 9 [r7.50 S1. So-gr 2T.25 S1. Icr
Sl. Fard ' sl. Icy
3 >9 7.3 38 R8.50 Sl. Sogy 2€.25 Sl. Soiy
4L n 10.3 58 [R9.CO Smooth 29.00 S:iiooth
5 78 12.6 LO {29.50 Smooth 29.25 Sqooth
6 83 14.6 61 ]29.00 Suiooth 29.00 Smooth
Smooth 51. Coarse
7 | e 1.6 50 |28.50] 51, Coarse [26.00] G [i-nt
S51. Lizht -
: r 51. Coarse
8 o8 15.3 L9 28.00 S1. Light 27.75 s1. Light
S51. Coarse 51. Coarse
9 | 109 |19.6 | 48 R7.500 gy Uriong 27-251 v, 1iht
10
Penetrations in mm Composition
: Fat = = = = - - 12 & Sugar =~ - - 15
1- 13 6- 14 Serum solids - = 11 % Stabilizer - .35
13p 13.3 15p 14.96 Total solids - - 38.60 %
1 15
2- 9 7- JJJ Ingredients per 100 pounds
€» 9.3 15p 14.6 Butter 85% = ~ - = - = - = = 11.40 pounds
10 15 Milk 3.5% = = = = = = - - - 66.41 "
< Dry milk solids not fat — - - 5,30 "
3- 9 8- 15 Sweeteners
2.3 15p 15.3 Cane sugar - = = = = - = 16.50 "
10 l@ Dextrose @ @ = = = = = 2,710 "
Sveetose @ 0 0= == = - 3.36 "
L- 1 9- 101 Stabilizers
100 10.3 20p 19,6 ( Vestenine )= == .35 "
1 20 Vater = = = = = = = = = = = = . "
5~ 10- 100.03 pounds
12.6
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Table XVIII: Results of Varying Overrun Using a

Twelve Per Cent S. S. ldx

P . 3 .
Sam-| *er Avef felt- | Judging body- fresh Judging body- 2 wks old
ple | cent 1o ot- | down
over- Lt~ ] . .
No, n?:{ rationf in gms| Score | Description Score | Description
Heavr Heavy
19.6 2 29.50 Chewy 29.00 Chew,
1 b ? 4 93 Smooth Sl. Icy
Chew Che
> | 56 120.3 | 29 |29.25 S;ogig 29.00 31.w¥cy
IC;V' IC:.r
3| 59 |21.6 | 28 |29.00] S 28.75 | ool o
Ics Tcvr
L | 70 Jawo | 29 |29.00f o 28.75 | Goapse
" V. Light . V. Light
5 83 26.0 33 25.50 Coarse 2€.00 Coarse
V. Lignht V. Light
. 6 |109 |25.6 | s0 |27.00| oot 27.00 | oo -
v 7
F
|
‘ 8
Penetrations in mm Composition
ol ) Fat = = - - == 12% sSugar - - - 15 &
1- 1/> ) 5- 20 Serum solids- - 12 ¢ Stabilizer- .35 ¢
209 19.6 26 P26 Total solids - -~ 40.27 ¢
20’3 ZOJ
N ] Ingredients per 100 pounds
2- 20 6~ 25 1 BPutter 85% - - = = = - - . 11,44 pounds
204 20.3 26 P25.6 191k 3.58 = = = = =~ = = 65,15 "
21 26 ! Dry milk solids not fat - 6,53
Z Sweeteners - - - - - - < . "
3- 21 7- Cane sugar - - - = = 10, 50 "
22p 21.6 Dextrose -=-=- 27 "
22 J Sweetose - == 3,36 "
3 . .Stabilizer -
b= 2 8- ( Vesterine )= - - .35 "
24D 24 Water = = « - = = - - - . n
24

100.04 pounds
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Table XIX: Results of Varying Overrun Using a Fourteen

Per Cent S. S. lix

Sam— l;ggt ;‘1’1 eéf Melt- Judging body- fresh |Judging body- 2 wks old |
Ple over- |penet- down Score| Description Score| Descripti
. ption
No. |run [|ration|™ & P
' , V. Heavy V. Heavy
\ X L9 13.0 12 |28.00 Powdery 28,00 Powdery
: Hea#y ‘ Heavy
\ 2 52 14.3 16 [28.50 S1. Coarse 28,25 S1l. Coarse
\ 3 59 15.3 19 128.75 S1. Heavy 28,50 S1. Heavy
\ L 62 15.6 30 |R9.50 Sl. Heavy 29.50 S1. Heavy
' V. S1. Chewy
\ 5 66 18.0 22 R9.00 Srooth L3.00 Sl. Sandy
| _ V. S1l. Chewy V. S1, Chewy
\ 6 |7 B30 | 33 R8T gioth R8.501 5iooth
S1l. Chewy Smooth
S1. Light Sl. Light
8 93 24.6 33 |28.50 Smooth 28.25 S1l. Coarse
91109 [6.3 | 34 (28.00] V. Light'  [27.50| V. Light
llO
Penetrations in mm Composition
. - Fat - = - - - - 12 % Sugar - - - 15
1- 13 6~ 22 Serum solids - - 14 & Stabilizer - .35
13) 13 23 p 23 Total solids - - 42.53 %
13 24
2 1 7- 25 Ingredients per 100 pounds
1404.3 25} 25 Butter 85% - - - - - - = -~ = 11.80 pounds
15 25]. Milk 3,58 - = === - ==~ 62.48 "
< Dry milk solids not fat - - 8.8 "
3- 15 8- 21, Sweeteners :
15M5.3 25106 Cane sugar = - = - - - - 10.50 "
16 25 * Dextrose @ = =« = = 2,71 0"
z Sweetose @@= @@= 0= = - - - 3.36 "
b 15 9- 26) Stabilizers
16615.6 26 26.3 ( Vesterine )- == 35 "
16 27 Vater =« = = = = = = = = = - = . "
10~ 100,00 pounds
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Table XX: Results of Varying Overrun Using Mix

Containing Twelve Per Cent Cane Sugar

i;:, z:;t mﬁvgé g:i;‘ Judging body- fresh Judging body- 2 wks old]
over- |penet-

No. run ratiorl in gmg Score | Description Score | Description
Hard
1 39 7.0 0 27.50 V. Heavy 27.25 V. 81. Icy
Challwy
S1. Icy
2 49 8.0 0 27.75 V. Heavy 27.50 Hard
. Sl. Icy
3 52 10.0 L 28.00 Heczvy 27.75 Heavy
. Sl. Icy
L 66 12.0 7 28,50 S1. Heevy 28.50 S1. Heavy

5 Th 12.0 10 28.25 V. S1. Icy 28.00 Icy

6 | & 163 | & |2s.00| Sl-Coarse |50 g5 Icy

S1. Light S). Lirht
S).. Coarse Ic
7 | 93 |6 | 1 (27.50 | [l 27.50 | Tive
Coarse V. Icy
8 109 16.0 12 27.25 V. Lisht 27.00 V. Iirht
Penetrations in mm Composition
3 - Fat = « = = == 12 % Sugar - - - 12 %
1- 7L >~ 12 Serum solids- - 11 & Stabilizer-~ .35 9
7 7 12 bl?. Total solids - - 35.48 4
4 124 X
N 3 Ingredients per 10C pounds
2- g 6- 161 Butter 85% - - -~ - - - - .11 .64 pounds
8L 8 16 b16.3 141k 3,58 == = = = = = 28  m
g 17! Dry milk solids not fat - 5G4 "
2 Sweeteners . "
3- 10 - 14 Cane sugar - - - - = 12.00 "
10p 10 15 p14.6 - "
10 15J - - - . "
J . .Stabilizer -
4- 12 8- 14 ( Vesterine )- - - .35 n
12p 12 16 P16 Water = - - - - - -~ - 9.3 "
12 16

100.00 pounds
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Table XXI: Results of Varying Overrun Using }Hx Containing
Twelve Per Cent Sugar Equivalent With Dextrose
Per . 1t . .

Sam- cent mﬁvsf Helt- Judging body- fresh Judging body- 2 wks old

ple | cver- |penet~ | down N

No. run ratiory in gmg Score | Descripticn Score | Description

Coarse Coarce
1 L3 11.0 0 28.00 Heav:r 28.00 HeaV{
Powidery 51, Icy
Coarse Coarse
2 L9 12.0 0 28,25 Heavy 28,25 Heavy
Powdery 51, Icy
_ Powcery V. S1. Icv
3 56 13.0 0 28.75 81, Coarse 28.75 Sl. Coarse
4 62 10.0 0 29.25 S1. Powdery 29.25 81. Powdery
5 83 20,0 0 29,00 S51. Powdery 25.00 S1l. Porvrderr
Powdery Powdery
9 2. . : . v
6 73 1.+0 ° 28.75 Coarse 28.75 Coarse
Coarse Coarse
7 |103 23.0 0 |27.50 | V. Light 27.50 | V. Light
Povdery Povriery
( 8
Penetrations in mm Composition
3 . Fat = =« =« == 12 % Sugar - - - 12°%

1- 11 5- 20 Serum solids- - 11 € Stabilizer- .35 ¢
npn 20b 20 Total solids -~ 25.90 %
11} 20}

N 3 Ingredients per 1C0 pounds

2- 12 6- 21! Butter 853 - = - = - - - . 11.64 pounds
12p 12 21p 21 161k 3.53 -~ - - - - = - 60,2¢  m
12, 21! Dry milk solids not fat - 5,54 "

\ 3 Sweeteners . n

3- 13 7- 23 Cane sugar - - -~ 8.0 "
13 13 23p 23 Dextrose - == L34 "

2 . .Stabilizer -

L- 14 8- ( Vesterine )- - - .35 "
140 14 Water = =« =+ =« « = ¢.05 "
lh)

100.00 pounds
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Table XXII: Results of Varying Overrun Using lix Containing

Twelve Per Cent Sugar Cauivelent Jith Frodex

Sam-| Per | Ave: | Melt-| yudging body- fresh | Judging body- 2 wks old
ple | Sver- [penet- | down s s
No. _— ration in gmg Score | Description Score | Description
Heav Heawvr
1 | 36 6.6 | 38 |27.50 | Siwoolh 27.50 | Icr
Sl. Guay Gu..ur
Uae
Hea\rgr aeaver
2 L7 8.3 L8 28,00 S1. Cu vy 27.75 %E;MY
Heavy Heavy
3 52 8.3 43 28.50 Sl. Gumy 253.25 S1, Gurnger
V. Smooth V. Srooth
o]
L 62 1.0 b5 29.00 S1. Gury 28.50 51. Guoany
5 N 11.0 52 28.75 Siooth 28,00 Smiooth
. Smooth Smooth
6 | €8 140 | 58 12850 | 5 Prsong ZET5 51, Tupht
7 g8 . 117.0 65 28,25 Light 27.50 Light
8
Penetrations in mm Composition
3 Y Fat = ~ = = =« 12 & Sugar - - - 12 ¢
1- 6 - 5- 11 Serum solids- - 11 % Stabilizer- .35 &
7P 6.0 11 p 11 Total solids -~ 32.96 %
72 11 §
S ] Ingredients per 1C0C pounds
2- 8 6- 131 Butter 85% = = = = = - = . 11.64 pounds
gy 2.3 14 b 14 Milk 3.58 - - = = = - - 60.22
91 15 ¢ Dry milk solids not fat - 5.97 "
K 3 Sweeteners \ "
3- 8 7- 17 Cane sugar - - - = - 8.40 "
sp 8.3 17 p 17 Frode:x - == 7.35 "
(/) l’]J - - - . 1]
1 . .Stabilizer -~
4- 11 8- ( Vesterine )- - - .2 "
11p11 Water = = = = = =« =« - 6.01 "
llJ

100.00 pounds
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Table XXIII: lesults oI Varying Cverrun Using lMix Containing

Twelve Per Cent Suger Equivelent With Sweebose

100.00 pounds

Sam- | Per Avef Melt- | Judging body- fresh Judging body- 2 wks old
le | cent jmm O down
p over- |penet- | ° e s
No. mn rationt in gms| Score | Description Score | Description
Siooth S1l. Icy
1 41 7.0 6 28.50 Gurny 28.00 Guuny
V. liard V. Hord
Sinooth G
Wy
2 | 47 8.0 | 10 |28.50 Guauny 28.50 Hard
Hara el
3 52 7.6 7 29.00 Sl. Light 29.00 S1. Light
N 66 11.0 | 12 28,25 Light 28,00 Lizht
. Sinooth Suiooth
5 170 e 18 28.00 1 gy pigne (27075 | s1. nient
Smooth Suiooth
6 78 12.0 | 12 27.25 Light 27.25 Lirht
Srmooth Sziooth
L8 _
Penetrations in mm Composition
3 . Fat = = ~ = ~«w= 12 % Sugar - - - 12 %
1- 7 5= 11 Serum solids- - 11 % Stabilizer- .35 &
TP 7 12t>11.6 Total solids - - 36.29 %
7. 12}
5 3 Ingredients per 100 pounds
2- 8 6- 12 Butter 85% - = = = = - - . 11.6/ pounds
gh 8 12p12 Milk 3.58 == = = - = = 60.28 0
8 12! Dry milk solids not fat -  5.07 "
3 3 Sweeteriers . "
3- 7 7~ 18 Cane sugar - - - - - 8.40 "
8P 7.6 18p18 Sweetose - -~ 5,38 "
8 lE:J - - . i
: . .Stabilizer -
L- 11 8- ( Vesterine )= - - .35 "
11 p11 Water = == =<« - -« - 7.68 "
11
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Results of Varying Overrun Using lix Containing

Twelve Per Cent Sugar Lquivalent With Puritose

Sam-| Per f Ave. | Melt-| judging body- fresh | Judging body- 2 wks old
ple | cent |MM O | down
over- |penet- | ° s s
No. run rationy in gmsg Score § Description Score | Description
Heavy Heavy
1 41 13.0 21 27.50 Hard 27.25 Hard
Gurar Gurir
Heavy Heevy
2 | 49 13.6 20 27.75 Hard 27.75 Herd
Guizny Guogy
S1. leavy a Sl. Heavy
3 66 17.6 18 28.25 Guty 22,00 Gue
L a3 21.3 18 22,50 S1. Guauwyr 28,50 S1. Guuy
. 3 S1. Iecy S1l. Icr
5 £8 21.0 20 28.50 S1. Coarse 28.00 5]. Joarse
100 27. . oarse .5 oarse
6 7.3 30 27.75 TSeht 27.50 TSent
Icy Icy
7 {109 27.0 29 R7.00 Coarse 27.00 Coarse
Vo Light Ve ILight
8
Penetrations in mm Composition
3 o Fat = ~ = = == 12 % Sugar - - - 12 %
1- 13 5- 21 Serum solids- - 11 % Stabilizer- ,35 &
13 >13 21&21 Total solids - - 37.72 %
135 21J
5 ) Ingredients per 100 pounds
2- 13 6- 27 Butter 85% = = -~ - - - - . 11. 64 pounds
14 $13.3 27P27.3 Milk 3.53 =~ = = = = - = 60. 28 "
14) 28 Dry milk solids not fat - 5. 7 "
3 Sweeterers "
3- 17 - 26 Cane sugar = = = = - 8.L0 n
18 p17.3 27 P27 Puritose - == 7.2 "
18 28 J - - - . "
2 . .Stabilizer -
b= 21 8- ( Vesterine Yo - - .35 "
21 p21.3 Water = =« =+« - -+ < 6.16 n
22

100.00 pounds
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Table XXV: RHesults of Varying Overrun Using lix Containing
Twelve Per Cent Su;-zr Boulvalent with

Super Sweet Syrupn

Sam-| Per Ave. | Melt- Judging body- fresh Judging body- 2 wks old

mm of
ple | Sonb_ [Penet- | down s ;
No, run rationy in gmg Score | Description Score | Description
Guuuny Gu.my
1 39 11.3 5 27.00 Hard 27.C0 o
Guinny . Gumny
2 [ A3 | O 0 HR725 1 g 2125 | karg
3 52 16.3 0 27.75 Guen iy 27.50 Gy
Hard Hard
L | 66 16.0] 0 |28.25 Gurumy 28,00 Gury
ilard Herd

5 T4 17.6 0 28.50 S1. Guinyr 28.50 Sl. Gue

6 £8 20.6 0 27.75 Lirht 27.75 Light
7 109 25.0 0 27.25 V. ILight 27.25 V. Iicht
8
Penetrations in mm Composition
3 . Fat = - - - --- 12 % Sugar - - - 12 &
1- 11 5= 17 Serum solids- - 11 % Stabilizer- .35
11P11.3 1} 17.6 Total solids - - 37.50 %
12 18
5 Ingredients per 1CC pounds
2- 11 6- 27 Butter 85% - - = - - - - . 11.04 pounds
11511 21D 20.6 Milk 3.583 - <= = = = - - 60,28 m
11 21! Dry milk solids not fat - 5.97 "
. 2 Sweeterters . "
3- 16 - 25 Cane sugar - - - = - 8.40 "
17F 15.5 25p 25 Super Sweet Syrup = -  7.20 "
17 25} - - - . n
2 . .Stabilizer -
L- 16 8- ( Vesterine )= - - .35 "
16p 16 Water = = = = = = « = = 6.16 "
16

100.00 pounds
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Table XXVI: Results of Varying Overrn Using iix Containing

Fifteen Per Cent Cane Sugar

Sam- | Per Avef Melt- | Judging body- fresh Judging body- 2 wks old
ple gsgg_ g%hgt- down
No. run rationd in gms Score | Description Score | Description
- N V. Eeavy \ . Hecwvwy
1 37 (.3 5 28.50 S u?wl;i;v 2E.50 ! Sioo'{'h
< V. ileavys -1 V. Leavy
2 | 43 7312 R85 500k 28.75 | " 5 ooth
} avy leavy
3 | 56 10.0] 2 |28.00 N 28,00 | SV
w | 59 | 03] 16 |eses| SR 29.25 | LTV
66 2.0 2c, Sinootn Q. Smoutn
> 1 Lh & * 81. Chewr - 29.75 51. chevrr
8 .6 ‘ 9, Smooth a S-ootn
6 3 13 12 29450 21. Chewy 29.50 Sl. Chewr
. - Coerse y Coarse
100 15.0 | 20 29.0 ) 9.
7 g [ B R S 2900 | ping
|
1 8
Penetrations in mm Composition
: Fat = = = = == 12 % Sugar - - - 15 %
1- 7 5~ 12 Serum solids- - . 11 % Stabilizer- .35 ¢
1 T3 12 12 Total solids -~ 40.64 %
6 12
S 3 Ingredients per 100 pounds
2- & 6~ 130 Butter 85% - - - - - - - . 11.64 pounds
gh 7.3 14D 13.6 Milk 3.53 =~ = = = = = - 60.28
£ 14 Dry milk solids not fat - 5.9 "
i 3 Sweeterers . "
3- 10 7- 15 Cane sugar - -~ - - - 15.00 "
10p1c 15p 15 --=- . "
10 ]_?J - - . "
4 . .Stabilizer -
L- 10 8- ( Vesterine )= - - 35 00"
10 810.7 Water = =« =« - - -« - 076 "
11J
100.00 pounds
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Table XXVII: hkesults of Varying Overrun Using 1dx Containing

Fiifteen Per Cent Sugar Lquivalent Wich Deitrose

Sim' I::;t mﬁlvoef L‘Ielt‘ Judging body- fresh Judging body- 2 wks old|
ple - t- | down ;
No. 0‘1{3:1‘ pigglon in gus| Score | Descriptiocn Score | Description
Sl. Icy Sl. Tcy
1 L. 14.0 0 28.00 Heavy 28.00 Heavw
_ S:aooth S:ooth
2 L9 15.6 0 28.50 Sl. Heavy 28.50 Sl. Heavy
Smooth Sitooth
3] 3% 17.01 0  }29.00 S1. Heavy 29.00 S1. Heavy
4 66 21.0 0 29.50 Siuooth 29.50 Si.ooth
Simooth Siooth
5 78 22.0 0 28.75 Sl. Coarse 28.75 S1. Coerse
S1l. C Sl. &
6 |98 |20 o lesso | [t [e8.s0 orr Soarse
7
|
‘ 8
Penetrations in mm Composition
. Fat = ~ = = - - 12 % Sugar - - - 15 %
1- 14 5- 22 Serum solids- - 11 % Stabilizer- .35 &
1LY 14 22 L22 Total solids -~ 39.01 %
14 22 j
< Ingredients per 10C pounds
2- l5i\ 6- 2'7]. Butter 85% -~ = = = = -~ - . 11. 69 pounds
165 15.6 27 b27  1ilk 3.53 - = = = - = - 60.28 "
16j 27! Dry milk solids not fat - 5,97 "
] 2 Sweeteriers -, "
3- 17 7- Cane sugar - = = - = 10.50 "
17 17 Dextrose --- 5 142 "
- - - . "
ke . J .Stabilizer -
L- 21 8- ( Vesterine )- - - . 35 "
216 21 Water =« « =~ =« «-« - 5e 89 "
21 - :
J 100.0p pounds
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Table XXVIII: Results of Varying Overrun Using lix Containing

Fifteen Per Cent Sugar Equivalent With Irodex

Sam-| Per | Ave. | Melt-| Judging body- fresh | Judging body- 2 wks old
ple 332rb penet- | dovm
No, run ratior in gms Score | Descripticn Score | Description
Gunny Guiny
1 41 11.0 | 35 29.00 Heav 29.00 Heaver
Gutny Guuiy
2 L3 10.3 L2 29.00 Sio->th "129.00 Siooth
V. Heavy V. Heavy
Gu.aty Guny
3 | 56 11.6 | 58 |29.25 Siouth 29.25 Suooth
V. Heavy V. Heavy
66 12.3 55 29.50 Guiny 29.50 Gum.iy
4 S:100th ' Siaooth
Gunny Cwusxy
5 83 15.0 60 29'75 Smooth 29.75 Smooth
, Gumiy . Guinyy
6 93 16.6 | 72 975 Suiooth _&.75 Sricoth
7
|
‘ 8
Penetrations in mm Composition
y o Fat ~ ~ = - == 12 % sugar - - - 15 &
1- 11 5- 15 Serum solids- - 11 § Stabilizer- .35
11 >ll 1;L 15 Total solids - - 42.08 ¢
11, 1
. 2]
3\ 3 Ingredients per 100 pounds
2- 10 6~ 161 Butter 85% - - - = - = - 11 .{4 pounds
10 10.3 17p 16.6 Milk 3.53 - = - = = = - 60.28 "
11 17! Dry milk solids not fat - 5.¢7 n
' 3 Sweeteriers . "
3- 11 / 7- Cane sugar - - - - = 10.50 "
12811.0 Frodex --=- ¢.8 "
12 J - - - . "
i . .Stabilizer -
- 12 8- ( Vestcrine )- - - .35 "
12 4 12.3 .Water = = = = = = - - < 2.08 "
13 —
100.00 pounds




Table XXIX: Results of Varvying Overiun Using lMix Contairing

Fifteen Per Cent Sugar Equivalent VWith Sweeltose

-7 -

Sam- Pert n&vgf Melt- | Judging body- fresh | Judging body- 2 wks old
ple | gent [F2¢ | domn .
No. un ration] in gms Score | Description Score | Description
L7 8.0 0 29.00 Guiy 28.00 Gun .y
1 . ot Suooth : Ve Icy
52 9.3 5 |29.00 | Cwev 26,50 | QW
2 S.ooth Icy
66 | 12.0 29.00 | CGumwy 29.00 | Gwuy
3 7 Smooth ? Simooth
Sl. Coarse S1. Coarse
4 70 12.0| 4 28.00 S1. Gurins 28,00 51, Cury
5 93 114-0 6 6 28 . 50 Siﬂlooth 28. 50 Sulooth
Chewy Chewy
Siwooth Sizootl
6 1-15 18.3 13 27 ¢ 50 V ooiirht 27. 50 “1" ooi:{.ght
7
8
Penetrations in mm Composition
7 . Fat « =« = = «.« 12 % Sugar - - - 15 %
1- 8> 5- 14 Serum solids- - 11 % Stabilizer- .35 ¢
gy & 15 blh.é Total solids - - 39.49 ¢
& 15
S ] Ingredients per 100 pounds
- 9 6- 13| Butter 85% - = = = - = - . 11.64 pounds
9 9.3 18 p1e.3 Milk 3.53 -~ - - - - - - 60.2¢ v
10} 19 Dry milk solids not fat - 5,97 "
3 Sweeteriers . "
3- 12 7~ Cane sugar - - - = - 10.50 "
12 12 Swectose - - 6,72 "
12 J - -~ . "
4 . .Stabilizer ‘
b- 12 8- ( Vesterine )= - - .35 "
12p 12 Water - - = =« - - -~ L .54 "
lZJ

100.00 pounds
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Table XXX: Results of Varying Overrun Using lix Containing

Fifteen Per Cent Supar zouvivalent With Puritose

——

Sam- | Per mﬁygf Melt-| Judging body- fresh Judging body- 2 wks old
ple | cent [T O | down
No over= pra.tion in gmg Score | Description Score | Description
L[] rm - v
1 39 15 .0 16 27 . 75 Gvuhhﬂ"‘,’ 27 . 75 GIILV
FHeavr recvr
> | 47 | 163100 |ecoo | Gwnv 28,00 | Gwrw
Heavy Heevy
3 52 18.0 g 28,50 Gu iy 28.50 Gu.cy
A 59 18.3 | 12 28.75 Gu iy 28.75 Gurry
5 66 21.6 | 14 29.25 Guiryr 29.25 Gurzr
6 g3 25.3 8 29.00 Light 29.00 Light
, Light Lisht
7 &8 20.3 10 28.00 Coarse 23.00 Coarse
Light Li:ht
g 199 30.6 | 15 =750 Co&rse 7.50 Coarse
Penetrations in mm Composition
. Fat = = = - -- 12 % Sugar - - - 15 %
1- 15 5- 21 Serum solids- - 11 & Stabilizer- .35 &
15¥ 15 21 P 21.3 Total solids ~ - 41.27 %
15 22 |
N 3 Ingredients per 100 pounds
- 1 ! utter 85% = = = = = - - . 1 .04 pounds
2 ]6‘ 6- 251 Butt 85% 11 .04 pound
16 §16.3 25 b 25,3 111k 3.53 =~ = = = = = 60.28 "
17 26 ! Dry milk solids not fat - 5.¢7 "
K 2 Sweeteriers \ "
3- 18 7- 26 Cane sugar - - - - = 10.50 "
s8p18 26 B 26.3 Puritose - - = 0.00 "
18 27.J - - 3 "
4 . .Stabilizer -
4= 18 8- 30 ( Vesterine )- - - .35 "
19 p18.6 20 [30.6 Water = = = = - =<« - 226 "
19 32
’J 100.00 pounds
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Table XXXI: Results of Varying Cverrun Using !dx Containing
Fifteen Per Cent Sugar hkauivelent Uith
Super Sweet Syrup

P : t. . .
Sam~ c::t mﬁvgf Helt- Judging body- fresh Judging body- 2 wks old
Ple | cver- [penet- | down
No. | ratior in gms Score | Description Score | Description
Cuizay Cuzray
1|39 |13.0 f a0 |eeso | T 28.00 | MY
2 | 83 f15.0 | & fess | (Y 28,50 | Suaw
3 | 52 |17.3 7 129.00 | s1. Guwy  |28.75 2%‘ Ty
w66 f193 | e fameas | SR Y a0 | G Y
Smooth Siooth
s | 78 |20 | 4 asso | TR fes.so | ZOrE
6 93 27.3 2 28.00 Light 28.00 Lizht
7 109 29.0 3 27.75 V. Light 27.75 V. Lizht
|
‘_8
Penetrations in mm Composition
3 - Fat = = = = =« 12 ¢ sSugar - - - 15 ¢
1- 135 5- 2l Serum solids- - % Stabilizer- 35 ¢
13713 24P 24 Total solids - - 41.00 ¢
13 24
S 1 Ingredients per 1CC pounds
2- 15 6~ 27! Butter 85% = = = = = = = . 11,64 pounds
155 15 27 27.3 11k 3.58 = = = = = = = 60,28
15 28! Dry milk solids not fat - 5.97 "
3 Sweeteriers . n
3- 17 7- 28 Cane sugar - - -« 10.50 "
17p 17.3 29p 29 Super Sweet SyTup - - 9,00 "
18 39’ - - - . "
2 . .Stabilizer -
b- 19 8- ( Vesterire )- - - .35 "
190 19.3 Water = = =~ @ = = = « = 2,25 "
20

100.00 pounds
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Table XXXII: Results of Varying Overrun Using 1ix

Containing Gelatin Stabilizer

Sam- zz;t mﬁvg;. Helt- | Judgirig body- fresh | Judging body- 2 wks old
Ple | cyer- [penet- | down
No. run | ration in gms Score | Description Score | Description
V. Saooth A S1. Powdery
. 28. 22.00
1 kT 113.0 0 8.50 Sl. leavy 81. Hezvy
S:ooth Smooth
. . .2
2 52 13.3 6 28.50 S1. Chewy 28.25 31. Chewy
3| 56 |6 | 8 |20.00] FW 29.00 | LW
S1. Chewy S1. Chewy
4 62 15f0 9 29.50 Smooth 29.25 V. Smooth
S1. Ch S1. Ch
5 74 18.6 7 29.75 Sioothewy 29.50 Smoothewy
’ Smooth Smooth
Q
6 83 20.6 g 29.50 S1. Light 29.00 S1. Light
Light Light
7 | 98 |[23.0 | 10 }28.75 o th 28.50 Sr:goth
S1l. Coarse Sl. Coarse
g |115 23.3 12 28.25 Lirht 28.00 Licht
Penetrations in mm Composition
y . Fat = « =« -« 12 % Sugar - - - 15¢%
1- 13 5- 18 Serum solids- - 11 & Stabilizer- .35 ¢
137 13 10 p12.6 Total solids - - 38.50 %
13 19§
N N Ingredients per 1CC pounds
2- 13 6~ 20! Butter 85% - - - - - - - . 11 .40 pounds
133 12.3 21 p20.6 Milk 3.53 =~ - - - - - - 66,46~ m
14 21 | Dry milk solids not fat - 5.30 "
3 Sweet erters . "
3- 1 7- 23 Cane sugar - - -~ 10.50 "
15¢ 14.6 23 b23 Dextrose -=-=- 271 "
15 23J Sweetose - - = 3.3 "
i . .Stabilizer -
b- 15 8- 23 ( Gelatin )= - - .35 "
15 ]_5 23 23 .3 Water - = = == = - « - . "
lﬁ) 24

100.0¢ pounds
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Table XXXIII: Results of Varying Cverrun Using idx

Containing Vesterine Stabilizer

Sam- | Per mﬁvgf Helt- | Judging body- fresh Judging body- 2 wks old
ple | cent t- | down
over- |penet- | - . s . 4
No. run rationt in gms| Score | Descriptiocn Score | Description
Sl. Heavy o .
1 L1 l0.0‘ 0 28.50 51. Soz v 26,50 Sl. leavy
. h .
> | 47 |11.0 3 |29.00 IS;WC ey 29.00 V. Chewy
S1. Chewy
531 52 |13.3 | 5 |20.00] & jem |29.00| V. Chewy
L 70 15.3 6 28.50 Coarse 28.50 51. Chewy
5 T4 16.6 2 28.00 S1l. Coarse 28.00 Coarse
6 88 24.0 7 27.75 S1. Coarse 27.75 S1. Coarse
V. Light V. Light
7 |106 3.0 8 =7.50 Smooth 27.50 S1. Coarse
| V. Light V. Light
5 g | 109 25.3 10 27.50 Smooth 27.50 S1. Coarse
Penetrations in mm Composition
N o Fat = = = = -« - 12 % Sugar - - - 15 %
1- 10 5- 16 Serum solids- - 11 ¥ Stabilizer- .35 &
10b 10 17 blé.é Total solids - - 38.85 %
10 17
S 3 Ingredients per 100 pounds
2- 11 6- 24| Butter 85% = = = = = -~ - . 11.40 pounds
11y 11 24 p2n rilk 3.5 - - - - - = - 66.41 v
11 2l | Dry milk solids not fat - 5,30 "
- 2 Sweeteners - = — = - - - . "
3~ 13 T- 23 Cane sugar - - = - -~ 10. 50 "
130 13.3 23 p23 Dextrose --— 271 v
14 ZBJ Sweetose - - -  3.36 "
2 . .Stabilizer -
L- 15 8- 25 ( Vesterine )- - - .35 n
1586 15.3 25 DR5.0 Water = = « = = = = « = "
163 26

100.03 pounds
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Table XXXIV: Results of Varying Cverrun Using l!ix Containing

Carboxymethylcellulose Stabilizer

Sam-| Per Ave. - . s -
piJ; cent_|m of ?i:»l;, Judging body- fresh | Judging body- 2 wks old
No, o;’::: prad:iorz in gms| Score | Description Score | Description
Smooth
Coarse
Powd .
1| 39 |50 | 14 |27.00 | Foudery 27.00 | poudery
. Chewy C
2 L3 15.3 20 27.25 Xeagéew} 27.00 P23£Ziy
Chewy Coarse
3 L9 18.3 18 27.75 Heavy 27.50 Powdery
S1l. Shewy
A 62 20.6 32 28.50 S51. Chewy 28.00 V. S1. Coarse
S1l. Che
5 | 78 |24.3 | 41 |28.25 | Sl. Chewy  [28.00 | y. sy, toarse
S1 Light S1l, Light
6 | 8 [25.6 | 27 |28.00 | pesistant  |27-00 |  Resistant
L7 98 28.3 29 27.50 Light 27.25 Light
;'w
: g 109 129.6 | 41 |27.25 V. Light 27.00 V. Light
Penetrations in mm Composition
3 - Fat - - - - -~ 12 % Sugar - - - 15 %
1- 15 5= 2L Serum solids- - 11 % Stabilizer- ,15 %
15 b 15 21 21,.3 Total soiids - - 38.65 %
lSJ 2§J
S 3 Ingredients per 1CO pounds
2- 15 6- 251 Butter 85% = = = = - = - . 11. 40 pounds
15 4 15.3 26 25.6 1rilk 3.58 - = - - = = = 66 46 v
16 | 26! Dry milk solids not fat - 530 "
- 3 Sweeteners - - = = - - - . "
3- 18 7- 28 Cane sugar - - - — - 1G. 50 "
18 p18.3 28h 28.3 Dextrose --= 271 "
19 29J Sweetose -=-=- 33 "
2 . .Stabilizer -
[4-" 20 8‘ 29 ( Co I’Io Co )- - = . 15 "
21 §20.6 30p29.6 Water = = ~ = = = = = = . "
21 30
J 3066 pounds

99.88
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Table XXXV: Results of Varying Overrun Using Mix

Containing Dariloid Stabilizer

Sam-| Per Ave. Melt-
cent |mm of

Judging body- fresh Judging body- 2 wks old
Ple | (ver- [penet- | down

No. run ration in gmsg Score | Description Score | Description
Hard - Hard
1 L7 17.31 10 27.75 Coarse 27.50 Coarse
Smooth Sriooth
2|59 | 193 W |28.501 51 iiara 28-00 | 51, tierd
3 62 20.3 8 27.50 S1l. Coarse 27.25 S1.. Coarse

S1. liard S1l. Hard

L 7L 25.0 12 27.50 81. Coarse 27.25 S1. Coarse

5 &l 2.6 21 27.50 S1. Coarse 27.25 31, Coarse

6 £8 21.6 1 30 27.25 S1l. Coarse 27.25 S1. Coarse

Coarse Coarse
-
|
i 8
Penetrations in mm Composition
S - Fat = = = =« .« 12 % Sugar - - - 15 &
1- 17 5- 24 Serum solids- - 11 ¥ Stabilizer- .22 ¢
17p17.2 25 bou.6 Total solids - - 38.72 %
18; 25 ]
S Ingredients per 100 pounds
2- 19 6~ 211 Butter 85% ~ = = = = - - . 11.40 pounds
194 19.3 22 P21.6 1ilk 3.53 - = = = == = G646
20 22 Dry milk solids not fat - 5.30 "
| 3 Sweeteners . "
3- 20 - 27 Cane sugar - - - - - 10. 50 "
20p 20.3 28 P23 Dextrose -==- 271
21 29J Swectose - == 3.36 "
i . .Stabilizer -
b= 25 8- ( pariloid )- - - .22 "
25k 25 Water === == === = . "

25
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Table XXXVI: Results of Varying Overrun Using 1ix Containing

Polycoid Stabilizer

Sam- Pert Ave. | Melt-| Judging body- fresh | Judging body- 2 wks old
ple | c¢en down
over- |penet- | ° s s
No. run rationt in gms Score | Description Score | Description
1| 39 | 93| 7 |oof GOt 28.00 | 5ot
Sogzyg Sog -
2| 47 100 | 8 [28.25] poawy 28.25 | ooy
3 52 15.3 5 28.50 Sl. Sog:y 28.50 Sl. Soggy
L 56 15.6 18 28,50 V. Saooth 28.50 V. Suooth
5 66 18.0 10 28.00 Snooth 28.00 Smooth
6 70 18.6 33 28,00 V. S1. Light }28.00 V. S1. Light
Light Light
7 | ee |2u.3 |3 |20 | pden 27.50 | pyoer
;7
| Light Light
‘ 8 93 25.6 L9 27.00 Fluffy 27.00 Fluffy
Penetrations in mm Composition
3 . . Fat = ~ = - -- 12 % Sugar - - - 15 ¢
- 9 5- 18 Serum solids- - 11 ¢ Stabilizer- .35 ¢
9b 9.3 18 b 18 Total solids -~ 38.90 %
10; 18 J
S ] Ingredients per 100 pounds
2- 10 6- 18 Butter 85% = = = = « - - . 11.40 pounds
10 )10 19 P 18,6 141k 3.58 - - - - - < - 66,46  n
10 19 | Dry milk solids not fat - 5,30 v
; 3 Sweeteners - - - - - - - . "
3- 15) 7- 24 Cane- sugar - - = - - 10,50 "
154 15.3 24 b 24.3 Dextrose - - - 2,71 "
16 25J Sweetose - -~ 3,36 "
by . .Stabilizer -
k- 15 8- 25 ( Polycoid )= - - .35 "
16L 15.6 26 > 25,6 Water = = = = = = - - - . "
léJ 26

100.03 pounds
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Table XXXVII: Results of Var ing Gverrun Using Mix

Containing Pectin Stabilizer

Sam-| Per Ave, Melt-

ple | cent mm of

Judging body- fresh Judging body- 2 wks old]
over- |penet~ | down

No. run ratiorf in gms| Score | Description Score | Description
L 156 w3 | 32 |27.00 goallsf 27.00 | Icy
o | T4 17.0 36 28.00] S1. lard 28.00 S1. Herd
3 |78 16.6 50 27.75 Hard R7.75 Hard
. | 88 17.3 | 42 |27.50| Hard 27.0 | Herd
5 | 93 13.6 | 40 27.00| Coarse 26,50 1Icy

6 |98 21.0 49 27.00 S1. Coarse 26,50 Icy

7 [15 22.3 54 27.00 S1. Coarse 26.50 Icy

8
Penetrations in mm Composition
Ny - Fat = =« = = == 12 % Sugar - - - 15 &%
1- 11 5- 18 Serum solids- - 11 % Stabilizer- .15 &
11 £1.3 19L 18.6 Total solids - - 38.65 %
12 19
N N Ingredients per 1CC pounds
2- 17L 6- 21 Butter 85% = = = = = = -~ . 11 .40 pounds
17517 21p 21 11k 3.58 - - - - - - - 66 .46
171 21! Dry milk solids not fat - 5.30 "
’ 3 Sweeteriers . "
3~ 16 7- 22 Cane sugar - - - - - 10.50 "
17 16.6 2;L 22.3 Dextrose -=-- 2.7 "
17 23 Sweetose - == 3.3 "
1 . .Stabilizer -
b= 17 8- ( Pectin )- - - .15 "
17 p17.3 Water = - - - - - - - - . "

18 —
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Table XXXXVIII: Results of Varying Overrun Using }Mix Containing

Krageleen Stabilizer

Sam- | Per Avei. Helt- Judging body- fresh Judging body- 2 wks old
ple | cent glgng t_| down
ov =1 s
No, m(j: rationy in gms Score | Description Score | Description
Heavy ]
1| 39 |11.3 6 27.25 Powdery 27.00 Coarse
2| W [12.0 | 10 |27.50 | HeEW 27.00 |  Coarse
J
Heavy {eavy
3 L3 13.0 29 27.50 Powdery 27.25 Coarse
Sl. Chewy S1l. Chewy
4 L9 13.3 22 28.00 S1. Powdery 27.25 S1. Powdery
5 59 18.0 32 28,50 Sl. Chewy 28.00 S1. Coarse
i 6 78 20.0 18 28.25 Sl. Light 27.50 S1l. Light
|
f
I 7| 8 |21.3 | 30 |27.50| Licht 27.50 |  Light
f
! g 100 24.3 53 27.50 V. Light 27.00 V. Light
i
Penetrations in mm Composition
3 | Fat = « = = ~«= 12 % Sugar - - - 15 ¢
1- 11 5- 18 Serum solids- - 11 # Stabilizer- .15 &
11011.3 18 LlS Total solids - - 38.65 %
12; 18 |
~ 8 Ingredients per 1CO pounds
2- 12 6~ 20 ! Butter 854 -« - = = = = - . 11,40 pounds
12512 20 p20  1Milk 3.58 - - - - - - - 66,46
12, 20 | Dry milk solids not fat - 5,30 "
3 3 Sweeteners - - - - - - - . "
3- 13 - 2 Cane sugar - - - - - 10. 50 "
13p13 21 pr1.3 Dextrose --=- 271 n
133 22J Sweetose - == 3,36 "
3 . .Stabilizer -
L—- 13 8- 24 ( Krageleen )- - - .15 "
13N13.4 2, p24.3 Water = = - « = - - < - . "
14 25
- X000~ pounds

99,68
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Table XXIX: Results of Varying Overrun Using lix
Contairing Gelox Stabiliger
Sam- Pert nﬁvgf Helt- | Judging body- fresh Judging body- 2 wks old]
ple | 200 [penet- | down s :
No, o rationl in gmg Score | Description Score | Description
11 . 2 28.50 Smooth . S:iwooth
, 1 9.3 > V. Solid 28.00 1y Tsyiq
. Smooth Smooth
11.0 | 12 28.
/ 2 | 49 8.75 V. Solid 28.25 V. Solid
} 3 159 12,3 |19 P9 .00 Smooth 28.50 Smooth
/
S1l. Coafse S1. Coarse
\ V. .Light V. Light
{ 4 Sl. Spongy S1. Spongy
l‘ 7
P
)
L8
Penetrations in mm Composition
: Fat = = = = «. - 12 % Sugar - - - 15 %
1- 9 5= 16 Serum solids- - 11 % Stabilizer- .35 9
9 ¥ 9.3 16 p16.3 Total solids - - 38.85 ¥
10 17}
~ S Ingredients per 1C0 pounds
2- 11 ’\ 6- 181 Butter 853 - = = = =~ - - 11, 40 pounds
11 £11 18 p18.3 14lk 3.53 == = = = = = 66,46
11 19! Dry milk solids not fat - 5,30 ¢
3 3 Sweeteriers . n
3- 12 7- Cane sugar - - = - - 10,50 m
12 p12.3 Dextrose -—-= 27 "
13 J Swectose - - - 3, 36 "
= . .Stabilizer -
4— 15 8- (Gelox ) PR .30 "
15 5.3 Water = = = « = =« ~ = . "
16 p

Py

100.03 pounds
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Table XXX: lesults of Varvings Overrun Usirg Idix Conteining

tight Per Cent 8. 5. and Fiftecn Per Cent Surcor

Equivalent "ith Fro'e:

San-| Per | BVes | Melt-| Judging body- fresh | Judging body- 2 wks old
Ple | Cver- |penet- | down s s
Yo, run ratiorf in gms| Score | Description Score | Description
T lieqim
/ 1|47 |16 |19 [27.00 | V. Heavy 27.50 }(‘:_‘,“ea‘f
} o152 [12.3 |20 [28.25 | V. Heavy 28.00 | g2 MOV
V. Heavy V. Heavy
A o d
, 3159 |[13.3 18 28.50 S1. Guizy 28.25 S1. Icy
f s | 66 [15.0 |30 [28.75 gea_‘"f 28,50 Heavy
Ly Guey
S..ooth S5::ooth
o > K
5 |7 [18.6 |28 |9.00 | SO0 22275 | Ghon
I " Light Li ht
’ 6 93 18.0 <1 26.00 S51. Coarse 28.00 {oarse
]
A V. Light V. Lisht
‘/ 7 115 22.0 22 L27.00 Coarse 27.C0 Conrse
F
!
L 8 |
Penetrations in mm Composition
- Fat - =« = = == 12 % Sugar - - - 15 %
1- 11 5= 18 Serum solids- - 11 ¢ Stabilizer- .35 ¢
12P11.6 18L1r—:.6 Total solids - - 39.79 %
- 12 20
S 3 Ingredients per 1C0 pounds
2~ 12 6- 1&i Butter 853 = = = = ~ = - . 12,15 pounds
12§ 12.3 18p18 111k 3.5 - = - = - - - L5 o
13 18! Dry milk solids not fat - 3,90 "
3 3 Sweeterters . "
3- 13 7- 22 Cane sugar - = - = - 10.50 "
13 13.3 22p22 Frodex - -=- 9,18 "
14 2:2J - - - . "
ey . .Stabilizer -
L~ 15 8- ( Vesterine )= - - .35 "
15p 15 Water =~ - = =+ - - - - 15.47 n
15

100.00 pounds




Table XXXXXTI:
Results of Varying Overrun Using lidx Containing Ten Per Cent
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S. S. and Fifteen Per Cent Sugar Equivalent iith Frodex

Sam- Pert mﬁvgf Melt- | Judging body- fresh Judging body- 2 wks old
ple gsgr- penet- | down
No. run ration] in gms| Score | Description Score | Description
Gurimy Gummy
1 L9 140 | 46 28450 V. lHeavy 28.00 V. Heavy
- Gummy Gummy
2 59 14.0 50 28,75 Heavy 28.50 Heavy
Gumnyy Gureny
3| 70 |17.0 | 60 [29.25 Sooth 2875 Stiooth
L | 7 |80 | 58 |aouso | Ele SwmW o950 | S1e Cwmy
Chewy Chewy
5 83 18.6 53 28.00 Smooth 28,00 Smooth
Chewy
Chewy
100 20.0 67 2775 T o 27.50 Sl. Coarse
6 S1. Light Sl. Light
Chewy Chewy
7 |15 [21.6 | 69 [27.25 V. Light 27,00 sl-ﬁgﬁgse
8
Penetrations in mm Composition
. Fat = = = = =« 12 % Sugar - - - 15 %
1- 14 5- 1¢ Serum solids- - 10 & Stabilizer- .35 4
1hp 14 19 l>18.6 Total solids - - 41.83 %
b 19 |
Ingredients per 100 pounds
2- 14 6- 20.] Butter 854 = = = = = - ~ . 11.80 pounds
14h 14 20 P20 111k 3.58 -~ - - = -~ = - ¢0.00 "
14 20 ! Dry milk solids not fat - 4.80 "
- 3 Sweeteners - -« = = = - « . "
3- 17 7- 21 Cane sugar - - - - - 10.50 "
17p 17 22 P2l.6 Frodex --- 9.18 "
17 22 - . "
3 . s .Stabilizer -~
Lb- 18 8- R ( Vesterine )= - - 35 "
18p18 > Water - -« -« ---- 3.37 "
18 )

100.00 pounds
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Results of Varying Overrun

Using Mix Containing Twelve Per Cent S. S. and Fifteen Per Cent

Sugar Lquivalent With Frodex

Sam- | Per Avei‘ Melt- | Judging body- fresh Judging body- 2 wks old
ple 832’;_ rggngt_ down
No. run ration in gmg Score | Description Score | Description
V. Gummy Ve Gumy
1| 43 123 | 35 |28.00 Ve Hemry 28.00 Ml
Ve Guny V. Gumny
2 [ 4T 123 34 28.50 V. lleavy 28450 V. Heavy
3 59 13.3 35 29,00 ¥ Gumy 29,00 Guny
L 78 18.6 L7 29.50 Guoy 29.50 Cumy
93 |20.0 | 37 2850 | Cwmw 28,00 | WY
> ¢ * Sl. Light * Sl. Licht
Chewy . Chewy
6 |100. 118.0 | 38 |27.75 | "oy Trio 27475 | 51, Ligcht
7
8
Penetrations in mm Composition
12) ) Fat - - - - -- 32 % Sugar - - - 15 %

1- 15 12.3 5= ~ Serum solids- - 12 % Stabilizer- ,35 &

137 20‘> 20 Total solids - - 144,07 %
g Y
125 - Ingredients per 100 pounds

2- 15 6- 18 Butter 85% - - - - - - - 11 .69 pounds

135123 18p 18 1tilk 3.5% - - = = = = = 61.25 "
16! Dry milk solids not fat - 7.03 "
- 3 Sweeteners = = - = = - - . "

3- 13 T- N Cane sugar - = = - = 10 .50 "
13§ 13.3 Frodex - - - G.18 "
j-li- : J . - o - . "

2 . .Stabilizer -

L- 18 8- ( Vesterine )- - - 35 "
19 p18.6 Water - =« = - - -~ - . "
19

J - 100,00 pounds
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Results of Varying Overrun Using Mix Containing

Fourteen Per Cent S. S. and Fifteen Per Cent

Sugar Equivalent With Frodex

Sam- Z::t n:lvg{- Melt- | Judging body- fresh | Judging body- 2 wks old
Ple | Sver- |penet- | down s bg ;
No.. run | ration in gmg Score | Description Score | Description
V. Heavy V. Heavy
Al 13.0f 30 | 28.04 Chewy 27.5q Chewy
1 : Sl. Icy
. ‘| Heavy Heavy
2 49 15.3 50 28,50 Chewy 28.0Q Chewy
310 Ig
, Chewy Chewy
3 62 17.6 57 28,50 Smooth 28,24 Smooth
: Gummy . Gummy
4 66 17.3 60 | 29.00 Smooth 29.0q Smooth
1 Gummy Guxhnw
Gummy Gummy
6 83 20,0 52 | 29.50 Smooth 29.25 | S1, Coarse
" “Chewy Chewy
Sl. Light Sl. Light
L 8
_ Penetrations in mm Composition
13 . Fat - - - = -« 12 % Sugar - - - 35
1~ 131 1 5- 17 1 Serum solids- - 3) % Stabilizer-,3s5
13 | 3 i;} 7 Total solids - - 46,28 &
7
Ingredients per 100 pounds
2- 15 6- 20 Butter 85% - - - - ~ - - . 11 . 69 pounds
15 15.3 20 ) 20 3 ) "
1% 20 Milk 3.58 - -« - -- - 59. 13
Dry milk solids not fat - ¢, 15 "
3. 17 . 20 Sweet erfors . "
- - Cane sugar - - - - - 10 .50 "
b 17 6. .ﬂtll(aiuur -
’ - @ - . n
ig} 1703 } water vegt-e-rin: - -)- - - . 35 n
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