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THE BLACKBERRY FRQOZEN PUREE DESSERT

CHAPTER I

INTRODUCTION

The conversion of fresh or frozen fruit into frozen
fruit puree desserts is an excellent method for utilization
of surplus frult, especially for those fruits which retain
their characteristic color and flavor during processing
and prolonged storage. Blackberries fit readily into
this group because of their abundance of excellent flavor
which can withstand dilution. However the presence of
large seeds (compared to strawberries) has limlted their
consunption in the fresh state and in products where the
seeds are not removed. In the manufacture of frozen frult
desserts, the blackberries are pureed, the seeds are re-
moved in the process, and so a big disadvantage has been
eliminated.

There is very little information in the literature
pertaining to the physical and chemical properties of
frozen blackberry purees which may determine their sta-
bility during zero storage and their behaviour during the
thawing period just before they are consumed. The con-
sumer is used to the "thawing" behaviour of ice cream and
will expect a frozen frult puree to behave similarly. Con-

sequently the "melt-down" characteristics of a frozen fruit



puree must be superior or at least equal to that of ice
cream.

The purpose of this investigation was to prepare
frozen blackberry desserts from different cilutions of
purees to evaluate 1ts general acceptablility as a frozen
dessert and to determine its stablility in frozen storage
(OoF.). Physical properties of the purees were studied
by uieans of viscosity and melting down resistance, appear=-
ance by visial examination and flavor evaluated by organo-

leptic tests.



CHAPTER II

LITERATURE SURVEY

A, Fruit Maturity.

Culpepper, Caldwell and Wright (4, p.7) were among the
first to advocste the use of fruit pulp in the manufacture
of ice cream. Using peaches at varying steges of ripeness,
they showed that the differences in flavor were due to
differences in the maturity of the fruit when picked. The
influence of this factor was much more pronounced than that
attributavle to the method selected for crushing and pulping.

Sorber (13, p.l6) favored the use of Juicy-mature
fruits which would not only produce high quality purees
but would also allow the frult growers to utilize a larger
proportion of their crop which would otherwise be unmarket-
able.

Welgand (18, p.52) recommended the use of only dead
ripe fruits in the production of purees for dessert pur-
poses because of thelr better adaptability to the pureeing
procedures and because they do not impart a biltter taste

to the finished product.
B. The Preservation of Color and Flavor.

Mack and Fellers (9, pp.l19-20) noticed that when

fresh fruit was mixed with sugar the flavor was greatly




accentuated, especilally when it was left at 40 F for 24
hours before freezing.

Joslyn (7, p.20) found that the addition of sugar to
produce a fruit pulp=-sugar ratio of 3:1 prevented the loss
of color and flavor from the fresh fruit.

Sorber (14, pp.l8-19) noted that desserts made from
most of the fruit-purees are greatly improved in color and
flavor by increasing their acldity slightly. This has the
effect of stabillzing vitamin C and the color of the fruit.

Gray end his assoclates (5, p.5l1) added 0.15 to 0.25%
ascorbic acid based on the weight of puree to prevent the

oxidstive discoloration of unblanched fruit desserts.
C. The Use of Puree Equipment.

Cruess, Cole asnd Joslyn (3, p.8) employed & small
power-driven grinder for grinding frults on a conical screw
expeller press and for pulping whole fruits for fruit ice
cresm. This machine grinds and sieves the frult in one
operation.

Joslyn (7, p.32) preferred to zrind easily oxidized
fruits such as avocados, apples, peaches and apricots in
airtight grinders rather than to use a tomato cyclone which
beats too much air into the product.

Culpepper, Caldwell and Wright (7, p.4) employed two

different methods for the crushing and pulping of the fruit.




In one, a power driven food chopper was fitted with a

plate that ground the material into a rather coearse pulp.
In the other method a power driven tomato pulping machine
was used with a "medium" screen (the type for finishing
tomato catsup). The pulp so made was much more finely
divided than that made with the food chopper and only soft-
ripe fruit could be handled satisfactorily in this way.

Sorber (13, p.229) used a pulping device called a
Sep-Ro-31ve to obtain seedless raspberry purees. He obtain-
ed yields averaging 81 percent by this method. The Sep-Ro-
Siv is & tapered spiral equipped with a plunger which grad-
ually presses the product against heavily reinforced screens
furnished in & range of perforations down to 20/1000 of an
inch, capable of removing blackberry seeds. The julce and
pulp come through the perforations of the screen and the
seeds, skins and roughage are discarded at the end of the
screen.,

Gray and his associates (5, p.5l) have written an ex-
cellent review with precise directions on the preparation
of frozen desserts. They preferred the use of a pulping
machine plus & finisher or even a julce extractor where the
"isste" is run through several times to assure maximum
yield of the puree from the fruit. In the case of quite
seedy berries as raspberries and currants they recominend
the immediste removzl of sesds as they may introduce a

woody flavor into the finished product.
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Later, Sorber (through private communication) advised
the use of a Model F julce extractor and pulper manufactured
by the Chisholm-Ryder Company of Niagra Falls, New York.
The pulper consists of a power driven rotating conlcal
spiral screw that forces the pulp through a statlonary
conical screen that fits over the screw. The finest screen
perforations can be satisfactorily used to make a seedless

puree.

D. The Purpose of Stabllizers in the Making of Frozen

Desserts.

Tressler and Evers (16, p.414) pointed out that they
greatly doubt the popularity of frozen desserts without
the addition of stabilizers. They found that unstabillized
desserts melted faster than ice cream at room temperature
unless some stabilizer was present to govern the meltling
behaviour.

Tracy (15, p.44) showed that the efficlency of added
stabilizers is partially dependent upon the percentage of
water present in the frozen product and the conditions
under which the product i1s to be held after being stabilized
and frozen i.e. the length of time and the temperature
fluctuations in the storage room. Sommer (12, p.465;
described the functions of added stabilizers as aids for
developing a smooth texture in the frozen product and for

maintaining this texture from the time the product 1is



hardened until it reached the consumer. In addition he
suggested that the stabilizer should accomplish this action
without interference with normel whipping qualities &and
should not impart any undesirable effects on the color,
flavor and the melting-down characteristics of the finished
product.

Potter and Williams (11, p.1l8) considered stabillzers
as indispenssble ingredients in ice cream mix pecsause of
their ability to retard the growth of large ice crystals
during frozen storage. Tracy (15, p.92) observed that ice
cream made with gelatin (275 Bloom) had more melt resistant
characteristics at higher temperatures than that made of
lower Bloom gelatin. The higher Bloom gelatin tends to
keep the frozen product in a firmer state when the temper-
ature rises. However he mentloned other factors which
may affect the proper stabilization as follows:

1. Type of gelatin used. (Source and Bloom) .

2. The smount and size of insoluble solids
in the mix.

3. The temperature of the mix before the
addition to the freezer.

4, The type of freezer used and the drawing-

offl tenperature.

1. The draewing-off temperature is the temperature at
which the ice cream is removed from the freezer after 1%
has been frozen.



Experiments conducted by Tracy and his assoclates
(15, p.92) revealed that scid-type gelatins were superior
to alkaline-type gelatins. About 25 percent less gelatin
can be used if the mix 1s permitted to cool slowly from
76’F. to 46>F. The viscosity of the mix increases upon
slow cooling as a result of the zradual hydration of the
gelatin particles. However gelatin causes an increcse 1in
the viscosity of ice cream which continues slowly after
cooling for at least 24 hours.

Potter and Williams (1ll, p.l8) proposed that a
stabilizer be practically tasteless, odorless and free
from foreign materials, have a low bacterial count, and
be readily dispersible in the mix. However Gray and his
associates (5, p.52) showed that the efficiency of a
stabilizer is dependent on other processing and storage
factors such asg

l. The speed of the paddles of the freezer.

2. <1he volume of the freezer compared to the
volume of the mix.

3. The temperature and method of hardening.

4, The period and temperature of storage.
E. The Freezing Process.

Loeffler (17, p.5) observed that desserts prepared

from buttery purees, such as peaches and apricots tend to



become dry and grainy when too much overrun is produced.
He preferred an overrun of 80 to 90 percent for these
buttery fruits and a higher overrun of 100 to 110 percent
for more juicy and highly flavored fruits such as berries
and plum desserts.,
Precooling of the fruit mix to 46’F,, keeping the
temperature of the refrizerant in‘the freezer at 0 F.
and rapid paddle speed were reported to be conducive to
small ice crystal formation (5, p.52). To preserve the
vitamin C content of the puree, Loeffler (17, p.3) suggested
that the temperature of the puree mix should be maintained
(-}

at 40 F., end mixing kept to a minimum prior to transferring

to the freezer.
F. Description of the Stabilizers Used.
lo Gelatin.

Gelatin is a hydrophilic colloid. It absorbs
five to nine times its welght of water alter veing
ground and allowed to swell for 48 hours at l;<3.
Gelatin solutions should not be heated above 60 -
70°C., otherwise progressive destruction of the
jellying power will result (6, p.824). Viscosity
and osmotic pressure of celatin sols show a minimum

at the iso-electric point, rising to a maximum of
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different magnitudes on the acid and alkaline sldes.
(10, pp.167-168). Rapid stirring will lower the
viscosity whereas slow stirring will increase it. In
aerated products such as lce cream and frozen desserts
gelatin tends to lower the interfacial tensions of
the mix particles and hence it aids in stabilizing
the foam (overrun) produced by the whipping action
of the freezer. Its ability to adsorb water at low
temperatures helps to inhibit the growth of large ice

crystals.,
2., Pectin (150) Grade.

Pectin is a hydrophilic colloild made from apple
and citrus frult wastes. It is graded according to
its jellying power. The reguired amount of powdered
pectin should be mixed with three or more parts su-
crose and then dissolved in water at 60 to 70 C. The
mixture is customarily stirred for several mlnutes
and mey then be heated to boiling to complete the

dissolving of the pectin.

3. Methyl Cellulose Ethers (Dow liethocel 1300 to
4000 cps.)
Methyl cellulose ether is a synthetic hydro-

philic colloid made from purified cellulose., It 1is
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made in different viscosity types to meet a wide range
of requirements. It is not affected by heat, light or
aging. It 1s soluble In cold water down to freezing
teunperatures (10, p.l5l). It is easily wetted out by
first mixing the material thoroughly with approximately
half of the required vater at bolling temperature and

allowing 1t to soak ror 20 to 30 minutes with agitation.
4, Krim-Ko-Gel.

This stabilizer is a derivative of Irish moss. The
active principle of the moss is the gell-forming carbo-
hydrate known as gelose., It stabilizes, emulsifies and
suspends solid particles in liquid solutions. It is sen-
sitive to prolonged high temperature processing and to pH from
4.0 down to 1.0 (2, p.65). <The best way to use it 1s to put
it into complete solution by sprinkling it on the surface of
cold water with vigorous agitation, heating this suspen-
sion to 160 F. &nd holding it at this temperature for at
least 15 minutes to insure complete solution of all sus-

pended particles.,
5. Stavel.

Stavel is composed of blended, modified, specilally
processed gums. 1t is scluble in cold water and unaffected

by varying acidity (1, p.3). It reduces the julice drailnage
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In defrosted fruits. The suggested amount for use
as a fruit stabilizer is four ounces of Stavel for

thirty pounds of defrosted fruit.
6. OCMC (High and Medium Viscosity).

Carboxymethylcellulose is a white greanular
powder and is sold under such trede names as Carboxy
Methocel, Callocel and CMC, It forms highly viscous
sols in water or in alkaline solutions.

4lthough the sols are quite stable to heat, there
is some decrease in viscosity on long exposure to el-

o
evated temperatures such as 70 C. (10, p.l53).
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CHAPTER III

EXPERIMENTAL PROCEDURES AND RESULTS
A, Preparation of the Blackberry Puree.

Pound-size packazes of frozen blackberries of assorted
verieties and selections were used. All these verries were
packed in s af Brix sucrose-syrup with a 2:1 frult:syrup
ratio.

The frozen packs were allowed to thaw at a temperature
of 50 #. by placing them in sultable containers in a stream
of cold water. Then the different varieties and selectlons
of blackberries were blended and the thawed sample was fed
into a small hand-operated cyclone pulper eaquipped with a
finely perforated scréen which separsast ed the seeds and the
other coarse tissues from the fruit pulp. A previously
welghed container was used to receive the seeds and coarse
tissues which amounted to 15.5 percent of the total welght
of the sample.

A preliminary test was then run to determine the ti-
tratable acidity, soluble solids and pH of the blackberry

puree. The results are tabulated in Table 1.
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Table 1.

Analysis of Blackoerry Puree

Titratable acidityl (as citric acid) ... 0.95%

Soluble solids content (using the hand
Pefractometor) eeessececcccscscsses 26.00%

pH value (using the Beckman model G
pH meter) R EE R I I N RS S ) 5.60%

Promptly after purecing the samples were transferred
]

to covered enamelled cans and stored in the 34 #. room for

two or three days.

B. Preparation of the Puree-Mix Prior to Addition to the

Taylor Freezer.

These purees held at 32 F, had a tendency to form
large ice crystals which were brought into solution by
warming the samples to Wé’F. with continuous stirring.
Sucrose was the only sugar used in these experiments.

Both sucrose and water were added to give a final soluble
solius of 36.5 percent. This included 0,5 percent stabil-

izer. The final puree-mix had TIourteen percent water

added according to the formula tabulated in Table 2 a.

1. A suitable dilution of the puree was titrated with
0.1 normal NaOH solution and the titratable acidity was
calculated as percent citric acid.
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Table 2.

Puree formulations for Various Packs of Blackberries.
Table 2 a.
Puree of 26% s.s. (including naturil
soluble solids and 1l4% water)® .ee.. 84.00%

Sugar added to reach 36% S¢S seeecesesess 13.75%

Water added to contain 14% of the total

Iﬂix ® @ 0 0 00000 00 0006000860000 0900 0090 0000 1075(/]/;

Stabilizer added to give a Iinal soluble ‘
S011ds Of 36¢5% sesesscsssssssssssee 0.50%

If fresh blackberries of 10 percent n.s.s. were used,
the formula would be rearranged as shown in Table 2 b. to
contain essentially the same percent ingredients by weight

as listed in Table 2 a.
Table 2 Db.

Puree (10;’; n.s.s.) ® 0 0 0 00 0 0000 00 0 0 000 O 00 55.07’;
Sugar added to reach 36% SeS. ceeeveeeess 30.5%

Water added to contain 14% of the total

mix © 9 0 006 0 06006000060 000 ¢ 0000006060800 0000 1400?3

Stabilizer added to give a final s.s. of '
56‘57’%’ © 0 0506000600000 0000000000 0000000 00570

1. The percent of added water was computed from the
amount of water orlginally added in the preparation of the
packs in the form of 50 Brix sucrose syrup.
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Whereas 1f blackberrles were preserved in dry sugar
with 3.8:1 fruit-s.gar ratio the formula can be rearranged

as is shown in Table 2 c.
Table 2 c.

Puree (51;’; S.S.) ® ® © 0 ¢ 0 6 0 0 0000000 e 7’2.7%
Sugar added to reach 367% SeSe sseeesees 12.8%

Water added to contain 14% of the
total Znix ® 0 0 08 00600 0000060 09 8 0000 00 140034

Stabilizer added to give a final s.s.
Of 36.5;5 ® & 9 5 0 00 009 000 0SSP O LG e e 00575

The formula listed in Table 2 a. was used throughout
the first part of this investigation, in preference to the
basic formula for Velva Fruit, because of its higher percent
of added water. The Velva Fruit formula contains 10% added
water. The greater dilution used in these experiments 1s
sultable for the hishly flavored blackberry purees.

Different stabilizers required diflerent procedures
for their addition to the mix. The prepared mix was
always cooled and kept at 45 F, for 20 minutes prior to

the addition to the Taylor freezer.

C. Methods of Introducing Different Test Stabilizers to

the Mix.

The facility with which a stabilizer disperses 1in
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water or in & sucrose solution is an important consideration
in the preparation of frozen [rult purees. Preliminary
tests were carried out with various stabilizers to find
out how readily these stanllizers disperse in water or
sucrose solutions at different temperstures. Sixteen
beskers each containing 99.5 g. distilled water and another
sixteen beakers each conteining 992.5 g. of 36% sucrose-water
solution were kept at'ﬁ;Bu and 1452F. respectively. To
each beaker 0.5 grams of the stablilizers to Dbe tested were
added very carefully with continuous stirring until & very
faint cloudiness in the sclution developed. At this moment
the addition of stabilizer was discontinued and the remain-

ing portion of the stabilizer was reweighed and the percent

dispersion was calculated according to the following equations

Amount oftfgfbilizer added X 100

Percent dispersion =

The results are summarized 1n Table .




Table 3.

Trhie Percent Dispersion of Various Test Stavilizers
in Different dedila and Teunperatures.

e e a ioes

Tyoe of
steplllizer

Percent dispersion
(0.5 . stevilizer/

Q9.5 . water)

Percent dispersion
(045 g+ stabilizer/
99.5 7. of 360k
sucrose solubtion)

o ° (-] ]
At 75 W, At 145 F. At 75 K. At 145 v,

CMC High  Wetted, Wetted, fietved, 57

Viscosity no no no disgpersion
dispersion dispersion dispersion

ClC Hedlum Ssme Suize Same Same

Viscoslty

Stsvel 50% 90% 50% 100%
dispersion dispersion dispersion dispersion

Gelatin 1007% 100% 100% 100%

25 RBloom dispersion dlspersion dlspersion dispersion

¥ethocel  Wetted, 1005 100 % 100%

1500 cps no dispersion disgersion dispersion
dispersion

Methocel Sane Same Same See

4000 cps

Pectin 50% 50% 100% 100%

(180) grade dispersion dlspersion dispersion disgersion

Krin-Ko-Gel 100% 100% 1004 100%
dispersion dlspersion ¢ispersion dispersion
(hichly (hizhly (moterstely (moderately

turbid) turbid) turvid) turbid)

e ————————— T S
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Gelatin (275 Bloom) and Krim-Ko-Gel were readily

dispersible in ten times their welghts of water at 145 F.;
then the solution was carefully heated to 170'F. and
added to the mix. However pectin‘(lSO) grade; Methocel
1500 cps and 4000 cps.; CiC of high and medium viscosity and
Stavel were completely dispersed when previously mixed with
ten times their welghts of sucrose, dissolved in warm water

[} °
(120 to 140 F.) and then were added to the mix.
D. Checking the Percent Overrun of Various Test Stabilizers.

For this test we used a six quart Taylor ice cream
freezer equlpped with paddles having & whipping ection of
209 r.p.m. This equipment has previously been described
by Lundeen (8, p.2l). In this process gir is whipped into
the wix by the action of the revolving paddles to help
produce the proper percentaze of overrun. To determine the
percent overrun each mix was of uniform composition except
for the stabilizer which was variled from saemple to sample.
ihe mix was always cooled to 40'F. before addition to the
freezer. The freezing process Wwas continued until the
mixture acquired the maximum percentase of overrun. The
method used by Lundeen (8, p.22) in calculating the overrun
was employed.

The results are tabulated in Table 4 and illustrated

in #Figure 1l.
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Table 4

The Percent Overrun of Different Test Stabilizers

Type of stabilizer Concentration of Percent Rating
stabilizer used overrun

Gelatin (275 Bloom) 0.50 104.30 1
Methocel 4000 cps. 0.50 95,80 2
Methocel 1500 cps. 0.30 95.80 Same
Pectin (150) grade 0.50 91.80 3
Krim-Ko-Gel 0.50 75.50 4
Stavel 0.50 62,00 5
CMC H igh Viscosity 0.50 46,80 6
CMC Med. Viscosity 0.50 34.20 7
Control

(No stabilizer) None 33.80 8
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Figure 1
THE PLRCENT OVERRUN OF TESTED STABILIZERS

AT .5 PHRCENT CONCENTRATION IN BLACYBERRY PUREE
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E. Viscosity Measurements of the Puree-Mix at Specific

Times.

This test was confined to those stabilizers which pro-
duced the maximum overrun percentage in the preceding test,
namiely gelatin (275 Bloom), pectin (150) grade and Dow
Methocel 4000 cps. In order to determine their influence
upon‘the mix viscosity, 450 grams of puree mixes having
the same initial viscosity, 36.5% soluble solids and 0.5%
added stabilizer were poured into 600 ml. beskers. By
means of & Brookfield Syncho-Lectric Viscosimeter, the
viscosity in centipolses was determined immediately after
the addition of stabilizer and at ten mlnute intervals
thereafter.

The results are shown in Higure 2.

F. Factors Affecting the Percent Overrun in the Fruit
Puree.
1. The concentration of the stabllizer.

In this experiment the three stabilizers which
produced the highest percentage of overrun were
tested at three concentrations. The mixes used
contained the same percentage of the ingredients
but the type and amount of stabilizer varled.

Each of the concentrations of gelatin used

produced a higher percentage of overrun then the
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same concentration of the other stavilizers.

The results are tabulated 1n Table 5.

Table 5.
Stabilizer Concentration Percent
Used Overrun
Gelatin (275 Bloom) 0.3%6% 95.50%
" " " 0.50 104.30
" " " 0.60 110,70
Methocel (1500 cps.) 0.36 79.50
" " " 0.50 95.80
" " " 0.60 108,20
Pectin (150) grade 0.36 83 .40
" " " 0.50 91.80
" " . 0.60 95,10

2. Variation in the percent of puree and sucrose added.

In this test, test samples of constant weight with

variable soluble solids content were used. The volume

of added water and the weight of stabilizer were kept

constant.

The results are shown in Table 6.
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Table 6
Ingredients in Hormula A Formula B Formula C
the formulas
Puree 68.33% 63.88% 59.44%
Added sucrose 21.17 25.62 30,06
Total puree and
added sucrose 89.50 89.50 89.50
Added water 10.00 10.00 10.00
Added stabilizer 0.50 0.50 0.50
Final soluble sollds 28.50 Brix 32450 36.50
Overrun percent 75.50 80.70 90.10

5, Reduction in the percent of puree plus additional
water.

In this test, mixes of different percentages of
added water were prepared. Both soluble solids content
and stablilizer were fixed at 36% and 0.5% respectively
of the total mix.

The results are shown in Table 7.




Table 7
Ingredlents in Formula C Formuls D Formuls E
the {formulas
Puree 594445 55.,00% 48,33%
Added sucrose 30.06 30 480 3LelY
Totel puree &and
added sucrose 87450 858,50 79480
A8ded water 10.00 14,00 20,00
Added stevilizer 050 0,30 0.50
Percent overrun 90.10 104 .80 115.€60

G, Rates of Warming of the Blackberry Desserts,

In this test duplicete samnples of emch of the three
best stabllizers were brought from‘g ¥, storage and lelt
to warm-~up &% room terperature (Vé.F.). The tempersture
reatings were recorded st 10 minute lntervels.

The results are shown graphicsally in Flgure 3.

H . The Melting-Down Tests.

o
After storage for 14 nonths &t O F,, the purees

steoilized by eletin, lethocel and pectli sre evalusted
vy the melilng test. Duplicate ssmples were placed on

[
B=nes8li screens in & 70 F. rooun. After & 45 slnute thawling
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1. The values for ice cresm were obtained from Velva

Fruit report (17, p.8).
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period, the weight of the drip from each sample was
recorded at ten minute intervals. The percent dralned
weights plotted against elapsed time are shown in Figure
4, 1In addition pictures of this action were taken at

different intervals at room temperature.
I. Storage Tests.

These tests were primarily conducted to determine in
general how blackberry frozen cesserts keep in storage and
to establish how different stabilizers affect the character-
istics of the frozen desserts such as flavor, color, body
and texture, after a long period of storage. The stabil-
izers tested were gelatin (275 Bloom), pectin (130) grade
and Methocel 1500 cps. HFifteen samples of each stabilizer
dessert were frozen at the same time under similar condit-
ions and were promptly hardened at -20 F. and stored at
OOF. for fourteen months.

The samples were then taken out for examinatlon and

the results are shown in Table 8.
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1.1ICE CREAM
2.PECTIN 150 GRADE
3.VELVA FRUIT
4.GELATIN 275 BLOOM
I00— 5.METHOGCEL 1500 CP$S

PERCENT DRAINED WEIGHT
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| - Pigure 4
THE PERCENT DRAINED WEIGHTS OF

TESTED STABILILERS AT SPECIFIC TIMES.
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Picture 1

Picture 1 shows the shape of the three
blackberry cesserts at the start of the melting.
No. 1 is the dessert made with gelatin (275 Bloom)
as stabilizer; No. 2 was made with iMethocel
1500 cps. &nd No. 3 was made with pectin (150)
grede.
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Picture 2.

Same after half an hour.
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Same after one nour,.
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Picture 4.

Seme after one and one-half hours.




Picture 5.

Same after two hours.
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Teble 8
Type of Store:e Color Flavor Texture and
stebilizer period in hody
months

Gelatin 14 zood ;o00d smooth, small
(275 Bloon) ice crystals
Methocel 14 very fglir rubbery
1500 cps cood
Pectin
(150) prade 14 poor fair coarse and

(bluish sticky, large

cest) ice crystals

J. Orgenoleptic Tests.

leny food products can be enalyzed in the laborsatory
end thelr gquelity cen ve judzed therebdy. llowever such &
Judsment 1s lncomplete, since it does not Indicate or taike
into conslderation the function of gustation, Flavor is the

nel feector which must be evaluated before & product is

developed for thie comuerclal market.

Accordingly s series of taste-tests were carried outb
to exumine the quality cherscteristlcs of desserts made wilth
.5 percent gelatin (875 Bloom), iow lethocel 1500 cpa. anid
pectin (150) rrede to Iind cut how these desserts made with

different stevllizers coupered to each other aid how close
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they are in matching the remarkable qualities of ice
cream. Each taester was supplied with three samples at
a time, one of these was a duplicate sauple. The samples
were brought from the storage room at the same time and
served under similar conditions. The taste-test results
obtained, have indicated that blackberry desserts stabil-
ized with gelatin (275 Bloom) were preferred by the major-
ity of the taste-testers. These were judged to have &
better fruit flavor and smocther texture with very small
ice crystals. Pectin (150) grade stabilized had a coarse
texture with large ice crystals, stlcky feeling, very
dark color and poor flavor. Desserts containing Methocel
1500 cps. were described to be too rubbery, too pasty,

quite spongy in texture and lacking in flavor.
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CHAPTER IV

DISCUSSION OF RESULTS

From Table &, we observe that gelatin (275 Bloom)
and Krim-Ko-Gel at 0.5% concentration, were readlly
dispersible both in water and 1in a 36% sucrose solution
at 75 F. and 14% ., temperature. As shown, other stabil-
izers Gid not disperse with the same ease and reqguired a
certain procedure for their dispersion which may restrict
their use in commercial production.

From Figure 2 we see that gelatin (275 Bloom) at a
concentration of 0.5% had introduced the highest viscdsity
measurement to the mix when measured with the Brookfileld
Syncho-Lectric viscosimeter,

From Table 4 and Figure 2, gelatin (275 Bloom) at
0.5% concentration rated first in producing the highest
overrun percent, followed by Methocel 1500 cps. and 4000
cps. and pectin (150) grade.

It has been reaffirmed from Table 5 that lower con-
centrations of stavilizers did not produce the proper
overrun. On the other hand, when higher concentrations
were used, there was no significant lncrease in the over-
run. Also it has been observed from Tables 6 and 7 that
an increase in both water and soluble solids percent in

the mix was inducive to higher overrun percent within the
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rence of thiese Lests.

Data in Flgure & show thet desserts caue with pelatin

(275 Bloom) warmed up &t & slower rste than lce creeawm -
]
room teuperature (75 Fa).

%e notice in ¥i~-ure 4 thet practicelly ell the bleck-
verry tesseris msue wlth diflferent test stabillzers nelted
&t & slower rate then lce creat. A coumperison between
spaph 1 and ;praph 4 shows thet ~elatin (275 Bloom)
stavilized blackberry aessert —elted in the sane lashilon
68 lce cress Gid but &t & wueh slower rate., Methiocel
(1800 cps.) left en unmelteble reslaue which weas sumay in
character,

Fpom Table 7 Zelevin (295 Lloowm) stec llzed esserts
were icopd to hesr g cood oclor :na o lavor wlth g swooth

texture containing very s:.all lce crystsls after being

w‘

stored for 14 onths at (O‘F.). vethocel (1500 cps.)
produced & rubbery texture (ovre or less sumry in chers-
acber with mesked [lavor. Pectin (150) ;race felled to
inkibit the prowth of ice crystels es & result of 1its
inability to ausorb weter ot & lower te p:rature. The
dessert acquired s sticky reeliny and the color turned
a dark ovlulsli.

e besbe-test results have shown that pelatin (295
Bloom) wes the .ost successful stsvilizer to ovring out the

x]

preser gqualitles of the vlseuberry purec desscrt snud Lo

£




40

CHAPTER V
SUMMARY AND CONCLUSIONS

l. On the basis of solubility; the gelatin stabilizer
was preferred, The difficulty which is encountered and
the time consumed in getting the substitutes into a homo-
geneous suspension is much greater than with gelatin.
The ease of securing a homogeneous mix 1is a point in
favor of the gelatin.,.

2. Gelatin (275 Bloom) of a simller concentration gave
a higher viscosity measurement after being introduced to
the mix than any other stsbilizer tested.

3. Blackberry frozen desserts made with 0.5% gelatin
(275 Bloom) produced the highest overrun percent; had
the most practical melting behaviour, comparable to ice
cream; retained all the natural color and flavor un-
changed and gave the smoothest texture with small ice
crystals after being frozen; when hardened at =20 F.
after veing frozen and stored for fourteen months at O F.
4, A rather significant increase in overrun percent was
observed in desserts mece with 0.5% gelatin (275 Bloom)
when the amounts of added water and soluble sollds were
raised from 10j% to 20% and 28.5% to 36.5% respectively.
5. DLesserts made with 0.5% gelatin (275 Bloom) and 14%

and 20% added water, provided the scluble solids of the
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mix was 36.5 in each case, showed no indication of large
ice crystal formation when promptly hardened at -25 .
after being frozen and stored for 14 months at OOF.
6. Desserts made with 0.5% Dow liethocel (1500 cps.) and
(4000 cps.) gave practically the same overrun under similar
conditions of freezing.
7. Desserts made with 0.5% Dow liethocel (1500 cps.) gave
the second highest overrun percent after gelatin (275 Bloom);
the color was superior; had a starchy flavor; showed no
melting-down characteristics and were more or less gummy
in character after beilng hardened at -20 F., and stored for
14 months at O'F.
8., CDesserts made with CWMC high and medium viscosity with
0.5% XKrim-Ko-Gel and with 0.5, Stavel failed to produce
the proper overrun percent and were discontinued early in
the experimentetion.
9. Desserts made with 0.5% pectin (150) grade gave the
third hizhest overrun percent after gelatin (275 Bloom)
and Kethocel (1500 cps.). <Lhey melted faster than gelatin
desserts, the color turned dark bluish; the flavor was
uandesirable; the body had a sticky feeling and was very
coarse in texture with large ice crystals.
10. The majority of the taste-testers preferréad the
blackberry desserts made with gelatin (275 Bloom) over

the other substitutes.
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