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CMPTSH I

OTRODtrCTIOH

A Btabilizar 1» one of tibe aupporting solids used

In loe oreem nix* Gelatin is one of the common stabi

lisers used in iee ereaau It serves, as do the other

stabilizers from animal or vegetable origin, to prevent

the growth or developnwnt of large ice crystals which will

eause a coarse textvire in the finished product* The amount

to use depends upon such factors as fat ccmtent, total

solids content, viscosity desired, pressure of honogeni-

sation, cQnditi<m of pressure valves on homogenizers,

acidity, and strength of the stabilizer used*

Many stabilizers were introduced during the war

because of the shortage of gelatin and sodium alginate*

Most of the new stabilizers are sold under trade names,

but are from animal or vegetable origin* They are usually

mixtures of various gums, sea weeds, and gelatin with cane

sugar, dextrin, idiey powder, and sodlcm citrate as diluents

or carriers and may contain a whipping aid or an emnlsi**

fier*

This study was undertaken for the purpose of

comparing the efficiency and characteristics of variovis

stabilizers used in ice cream mix with a basic stabilizer,

sodium alginate (or Darllold), as the index to the study.
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Th« Importance of the study is quite obvious if ve

ccmsider the growth of the ice cream industry in the state

of Tennessee. Before the war years, the average consuiiqp«*

tion of ice oream in Tennessee was approximately nine

million gallons annually. In 1947, the consumption in

Tennessee reached an all time record of approximately

sixteen million gallons, and the 1948 report is expected

to exceed the previous y<mr*s record. The ice cream in-

dustry has many problems in producing, storing and

delivering to the general public a good flavored ice

cream with a smooth body and texture* Zf ice cream were

ctmauBMd immediately after it is produced, there would

not be any problem of stabilisation, because the develop

ment or growth of ice crystals would be small and there

would be no severe criticism from the consuming public

on the body and texture.

Since ice cream is stored several days before it

is consumed by tibie public, it is necessary to use some

type of stabilizer in the ice cream mix to provide and

maintain a good smooth texture in the finished product.



CmPTER II

REVIEW a? REIATBD LITERATURE

Elstory of loe Cream Stabilization

Alberti (1) reports ths need for acme type of mix

stabilizer to Improve the texture and body of lee cream

was recognized as far back as the eighteenth century,

for Ice cream recipes of that period mentioned the use of

arrowroot flour In eonjimctlon vlth cream, sugar, and

eggs. Many home recipes of today Include stabilizers for

the same reason* Alberts (1) also reports that gelatin

as a stabilizer In Ice cream was discussed as early as

1905* Since that time various other products have been

developed which are now cossnonly used for improving the

body of ice cream; among them nd^t be mentioned sodium

alginate (Dariloid) and stabilizers containing Irish

moss, pectin, carob bean derivative, and certain gums*

Factors to Consider in the Selection of a Stabilizer

Stabilizers f\mctlon throxjgh their ability to form

gel structures In water solutions or their ability to

combine with water as water of hydratlon# Tumbow and

Tracy (29) state that the importance of stabilizers In ice

cream is dependent, to a certain extent at least, upon

the percenUge of smter in the frozen product which needs
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to be atabllized and upon the conditions imder which the

product Is to be held after being frozen^ that Is^ length
of tliae and tei^rature of storage, Tracy and Tumbow

(S9) report that not all the water In Ice cream Is frozen
and as the tenQ)erature Is lowered below the Initial

freezing point of the mix, loe cream crystals form, and the
freezing point of remaining portlwi Is lowered because

of the Increased concentration of soluble constltoients

(sugars and salts). This process continues until the
minimum teiqperature of storage has been reached, at which
point possibly 90 percent of the water Is frozen. If the

tes^ratxire of storage fluctuates, there will be a certain
amount of melting and re»freezlng which would result In

the formation of large loe crystals were It not for the

presence of a stabilizer. In selecting the stabilizer

for the Ice cream mix, Turribow, Tracy and Raffetto (29)
state the following factors should be ccsnsldereds

1, Ease of Incorporation
2, Food value and sanitary (Qualities
3, Effect upon mix viscosity
4, Effect up(ai idilpplng
6, Ability of stabilizer to retard Ice crystals
6, Type of body produced In Ice cream
7, Melt-down characteristics of Ice cream
8, Flavor of lee cream
9, Quantity necessary to produce desired

stablHzatlcm
10, Cost



fb« n«qulr«Bwnta of an Ico Croam Stial^lXisaiP

Tha purpose or functl<»i of atAbiliaera in tiie lee

creaa Industry as previously stated is to nmintaln a smooth

body and texture in the loe cream or to prevent the

appearance of large ice crystals*

Dahle and Collins (8) list certain requirements for

ice cream stabilizers other than texture requirements as

f ollomt

1« Kixit be ncsiotoxic and safe to use
2» Kust meet state requirements as to maxixaum

amount used {usixally 0*2 to 0*S percent of
mix)

S* Must be readily dispersed in the mix
4* Must not clog stxrainer or filter
5* Must not cause separatim of mix
6* Must {xrovide good melt<»dovn of ice cream
7* Must not cause excessive viscosity when used

in proper amounts
6* Must not cause excessive foam in the mix
9* Must maintain strength on standing

The Amount of Stabilizer to Use in Ice Cream

The amount of stabilizer to use in ice cream must

be worked out in the ice cream plant* Dahle (8) states

that the exact amount wi7.1 depend upon these conditionss

1* Strength and type of stabilizer
2, Composition of the mix (fat and solids)
5* Texture desired
4* Freezing and hardening conditions
8» Acidity of the mix
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Homogenlzatlon (temperature, type of value,
single stage or dual pressure)

7. Heat shocking

The aim of the ice cream maker is to have all the

above conditions under control and then add enough atabi*

User to make an ice cream that will be free from notice

able ice crystals and with a good smooth body and texture*

The amount to use should not and will not vai^ from day to

day under normal conditions and the amount will be from

0,08 percent to 0.5 percent,

Oelatin as a Stabilizer in Ice Cream

Gelatin is one of the by-products of the packing

industry and is produced in this country under strict

government regula tiwis. Tracy and McCown (32) report that

in the vertebrates the protein material of the bones and the

connective tissue is a mixtiare of several proteins,

the most important of which is collagen. When collagen

is heated in water, it is converted into gelatin. The

change of the collagen into gelatin proceeds rapidly at

high temperatures, particularly in the presence of a

slight amount of acid. When the housewife makes soup with

meat she converts part of the ocmnective tissue into

gelatin. The housewife has learned that a tough piece of

meat can be rtade edible by adding vinegar before cooking.
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which aide in converting the aiapportlng freaework Into

gelatin. What le done by the housewife In thli simple

manner Is carried out by the gelatin manufacturer on a

larger acale under technical eontj^l and aupervlalon.

Measuring the Oel Strength of Gelatin

Tumbow, Tracy and Baffetto (29) report that since

the gel atrength la related to Its ability to functlcai In

the mix. It la Important to have some means of determining

this value. Various teats have been developed^ but the one

t2*t has been accepted by the Edible Gelatin Association

la the bloom gelometer naaisd for Its Inventor. It has

become a trade practice to speak of the different bloom

tests, as a 176 bloom or a 250 bloom gelatin* What Is

meant la a gelatin that requires a weight of 176 or 280

grams to make a certain depression In a solidified solution

of the gelatin In water under certain standard ccaodltlons.

The higher the bloom tost, the higher the gel strength of

the gelatin, therefore the smaller the araotmt that will be

needed in the lee cream. The grades of gelatin xised In

lee cream vary from ISO to 300 bloom.

For deteznolnlng the proper amount of gelatin to be

used In a ml* Dahlberg, Carpenter, and Henlng (10) have

devised a method which Involves a deterodnation of the

amount of the unknown ̂ latln necessary to form a sll^t
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geX In •kioDlXli;* In this test quantities of a 10 percent

gelatin solution are added to sklnailk; in even proportions»

so as to give a percentage range of gelatin in the mixture

such as 0*2 percent to 0*5 percent* The mixtures are

poured into test tubes, ehich are immersed in ice eater

for ei^teen to twenty hours* Tlu> tubes are then inverted,

and the concentration of gelatin, which is Just sufficient

to produce a gel of such firmness that it does not break

away from the test tube^ is considered to be the percentage

desired*

i

Gelatin in Relation to Mix Viscosity

Leight^ and Williams (20) observed that there are

two types of viscosity in an aged ice oream mix* One type,

the apparent viscosity, is the livery ocmdition of the ice

cream mix whichg tqjon agitaticaij breaks down into the other

type, or basic viscosity which^ when once obtained, cannot

be further reduced by agitation* nie viscosity prodtieed

by gelatin in an ice cream mix is In a general way an index

of the efficiency of ths gelatin as a stabiliser of the

ice cream* Gel formation occurs during aging, that period

after processing and before freezing, during idiich the mix

is stored at a temperature usually not higher than 40

degrees P» The aging period varies but usually is not
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l«a8 than four howa nor Ittigar than forty-eight houra*

The gel formation oeoura rapidly during the first few

hoursy after twenty-four hours the change ia more gradual,

and after forty-eight hoxxrs no appreciable change takea

place. Carpenter and Dahlberg (Q) found that weak aolu-

tiona of gelatin required two weeka for gel to take place.

Leight<Hi and Williama (20) noted that, although the apparent

viaooaity was greater, the Imaic vlacoaity of a mix waa

the aame after aging a week at 41 degrees P. aa it waa

after aging twenty-four houra at thia tea^xature. How-

ewer, it 5.a thia apparent variation in wiacosity which

often confuaea the freezer operator ehen ho ia aupplied

with mix aged for different perioda of time.

The Relation of pH, Bloom Strength
and Amount of Gelatin on Characteriatica of the Mix

Zt waa formerly thou^t that the pH of gelatin waa

of extreme importance in ice creaau Dahle and Collina (7)

reported that pR doea not matter greatly ao far aa ioe

cream results are concerned. Gelatin ia sold according to

bloom strength and so far gelatin ia the only basic

stabilizer sold to the ultiumte user according to any

teat.
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TABIE I

THE AMOUHT OF GELATIN OF VARI013S oR AND BLOOMSTRENGTHS TO GIVE A PERFECT Bo£y AND mXTO^SCQRE^ *

Percent
Gelatin
Peed

0.5
0.6
0.4E
0.42
0.35
0.35

pH of Bloom
GeUtin Strength

4.4 ISO
6.2 ISO
4.4 200
6.2 200
4.26 250
6.07 250

24 Hour
Viscosity Time to

of Mix Freeze
(c. p.) and Whii

141.1 5»03"
73.9 4»49''
97.4 5*21"
127.7 6'OS"
60*5 4»32"
60* S

Texture Texture
Score Score
24 Hrs* 14 Days

30*0 29.76
50.0 29,75
30,0 29.76
30.0 29.75
30.0 29.76
30.0 29,75

*Da}ile and Collins (7)
#TIn each case 90 percent over-run uaa obtained

Merits of Gelatin as a Stabilizer

i

The pecuUar property ehich gelatin has of absorbing
irater and forming a gel ahen the teaqperature and concen

tration factors are favcs'able enables it to retard the

formtion of large ice crystals in the frozen ice cream*
Dahlberg (11) reports the real value of gelatin in ice cream
is due to the formation of a gel during the freezing process
or immediately thereafter in the hardening room, which on
account of its stiffness and internal structure prevents the
growth of Urge ice crystals that cause coarse ice cream.
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Gelatin also glvee loe cream a certain amount of resletanoef

which aida in keeping it in a firm atate when the teapera*

ture riaea* Tumbow, Tracy and Ibeiffetto (29) report that

gelatin ia eaally incorporated into the mix without lumping

if it la added before the mix riaea abOTC 110 degreea P*

Martin and Caulfield (23) report aa the araotint ct

gelatin added to the mix ia increaaed the whipping period

ia extended# Ihileaa the mix ia overatabilized^ the melt*

down characteriatica of the ice cream will be deairable.

The edible gelatine manufactured today have no detrimental

effect upon either the flavor or the color of the ice cream#

Dahlberg and Carpenter (10) report that the amount

of gelatin uaed ia aeldom over 0»5 percent and ia uaually

leaof and it adda acme food value to the ice cream# It

ia an inc(»g>lete protein# aa it laoke the three amino

acidat cyatine# tyroaine# and troptophane.

Dahle and Collina (7) report the following aa to the

merita of gelatin aa an ice cream atabilizer# Gelatin

diaperaea readily in the mix without any trouble nor danger

of lumpineaa. It diaperaea better if mixed with augar

but moat gelatin can be added without augar. Gelatin ia

uaually added to the mix before paateuriaation teiig>erature

ia reached#

Gelatin cauaea no aeparation of the mi* nor atny

objectionable foaming during the manufacture and the mix
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eoolt readily over the oooler* Gelatin nixes laay shoe a

high viscosity after storage ot twelve or tventyfour

ho\a*8» This occurs if hi^ acid ndlk products^ or excessive

single stage pressure on the hoBU>genixera« are used* The

viscosity of gelatin mixes can he readily controlled if

the mix is processed properly*

Stabilizers of Vegetable Origin

For a number of years there has been considerable

interest in ice cream stabilizers of plant or vegetable

origin* Their acceptance has been so widespread that

probably over half the ice cream omde in this country

contains stabilizers of this type* Tumbow* Txvtoy and

Raffetto (29) report that these products are for the

moat part hemicelluloaeSf and becauae of their hydrophilie

properties they may be classed as gums* Gms have a

fairly widespread distribution in the plant kingdom,

being present in the leaves, roots, seeds, or stems of

plants growing both on land and in water* Sodium alginate,

agar<»agar, and Irish moss are derived from sea weed, where*

as gum tragaoanth, Kiaroga gum, oat gum, and quince seeds

are obtained from plants growing on land* Oahle and

Collins (7) report that gums have a high affinity for

water, which accounts for their effect v^on mix viscosity*
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la to gelatin these products usually produce an

lanediate Increase In mix viscosity^ trtdoh changes but

little with aging, so that their use has been particularly

favca*ed by those manufacturing mixes for resale* Tumbow

(29) reports that gums wary in their action in the mix*

Some are easy to disperse, but others, such as Xhroga

gum, are difficult to sdx properly. Some of ths gums re*

act with the mix proteins, causing whey separation.

Locust bean gum has this effect. Sonw gums, ouch as oat

gm, have antioxidant properties. Certain gums impart

peculiar flavors to the ice cream, and sometimes poor

sedixaent discs can be attributed to the use of gum stabi*

lizers. Gums have been used extensively in the nianufaotuxs

of ices and sherbets, in which their water binding proper

ties are particularly useful in producing a smooth texture

and proper vlsooeity of the unfrozen masa. Because of thi

different characteristics of the gums, two or more are

sometimes blended for use in ice cream. Gums have been

conrtJlned with other prodxicts also, such as gelatins. Some

of the commercial stabilisers on the market are examples

of such mixtures.

'' .

Sodium Alglnate as a Stabilizer in Ice Creaa

Soditmi alginate is an edible carbohydrate found

in the giant Pacific coast sea waed, kelp. Hack (21)
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reports In his publication on "Sodium Alginate as an Ice

Cream Stabiliser" that this marine plant occurs in large

beds« growing close to shore on rocky bottoms in ocean

water from six to ten fathoms deep. The kelp grows from

a holdfast attached to the ocean bottom and has been re*

ported in lengths up to 1,000 feet but generally is 100

to 200 feet long. Since the plant Is a perennial and

grows rapidly, the beds may be harvested approximately

three times a year without exhausting them,

Tumbow, Tracy and Raffetto (29) report that kelp

is harvested by cutting off the plant four feet below the

surface of the water. Upon arrival at the processing plant,

the kelp is cut into fine pieces, after which it is thoroughly

washed with hot water and digested with a controlled quan*

tity of sodium carbonate to convert the alginate into a

water soluble form. This treatment results in the fornmtion

of the soluble algin of commerce, sodium alginate. The

digested mixture, which consists primarily of algin solu*

tlons and the suspended plant cellulose, is diluted and

filtered to remove the cellulose completely. The algin

is then treated with a dilute calcitim chloride solution,

which results in the precipitation of insoluble calcium

alginate. Further washing and a treatment with hydrochloric

acid removes the insoluble calcium compounds, thus leaving

a material of alginic acid containing about 85 percent
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Sugar and dextrin are added to atandardize

oolloidal efflolenoy« Inoreaae the aolublllty, and prevent

caking of the final product. After thorough Incorporatlcn

the alxture la dehydrated to 10 percent raolature In a

drier. In which It la exposed to air of low temperature In

order to preserve the natural colloidal properties of the

algln. 7he dried product, Darllold, la then ground, screened,

and blended to uniform strength, after which It la packed

in molature*proof containers*

The uae of aodlisB alglnate in lee cream has been

studied extensively by Sommer (26), Hack (21), Tracy and

Tuekey (31), and by Dahle and Collins (7)* It Is aonniwhat

difficult to correlate the results of these Investigators

' becatue of differences in the strength of stabilizers and

types of freezers used; In general they show sodium alglnate

to have considerable merit as a stabilizer for Ice cream*

Somxor (26) reports that under Ideal freezing condl**

tl(xis and with low gelatin ccsitent there was little choice

between the two stabilizers In re^rd to whipping, but under

reverse eondltlons the sodium alglnates showed better

whipping ability* Mack (21) found that sodium alglnate was

more effective than gelatin of average strengldi In Improving

texture and produced a faster whipping mix* Anderson aztd

Bemboldt (2) reported that sodium alglnate enhanced the
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whipping ability of the mix and prodncad ice cream with a

•raoother^ creamier molt-^own* They reconsaended using 0*3

percent sodium alginate. Tracy and Ttwkey (31) in coaparlng;

gelatin and sodium alginate^ worked with mixes of different

fat content^ used both cream and butter as the source of

fat| and employed different methods of processing and

different types of commercial freesers* As a result of

their study these investigators concluded that sodium

alginatSf because of its chemical affinity for calcium^

produces an immediate increase in viscosity* This fact

makes It Important to avoid using ah excessive amount of

the stabiliser in crder not to delay mix cooling and

pumping operations* The pH ems raised and the titratable

acidity was reduced slightly by the sodium alglnate*

Coa^rable freesing results and body scores were obtained

on commercial batch freesers when 0*3 percent Dariloid and

0*35 percent of a 225 blo(»B gelatin were used*

Mack (21) conducted some experiments comparing sodium

alginate and gelatin as stabilisers in ice cream made in a

batch freeser^ the results of which appear in Table Z« The

gelatin used in this and other trials was a hi^ grade

product with a bloom gelooMter test of 275. The usual

commercial procedure of cooling mixtures below 60 degrees F»

immediately after pasteurising and homogenising was followed

in the study*
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Effect of Age on Sodium Alginate Mix

lieck (21) reports that one of the chief advantages

of sodium alginate as a stabiliser is that aging the mix

is not necessary* As soon as the product is brought into

colloidal solution* hydration of the water of the mix

already has occurred* Hence* as the mix leaves the cooler

the viscosity hais been attained and freealng of the Ice

cream mix may be done immediately* Prcsnpt freesing of the

ice cream mix is advantageous from the standpoint of

economy as well as sanitation* Aging the mix requires more

eqtiipment* vat and floor space* and refrigeration* If

ice cream manufacture is made a continuous process, which

is possible by elimination of the aging period* greater

efficiency of manufacture should be attained, Dahle and

Collins (7) report that from the sanitary standpoint* the

aging period increases the possibility of bacteriological

contamination as well as bacterial increase* Mack (21)

reports that the chief disadvantage of sodium alginate Is

that precautions are necessary in order to secure satis*

factory solution* First of all, a temperature of 160

degrees F* must be reached before adding the stabiliser

to the mix* At lower tempexatures the product will form

in sticky* rather insoluble lumps* The preparation of a
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separate solution is likewise unsatisfactory because the

sodiun alginate produces wiscosity immediately upon solutioni^

and therefore too large a separate solution is required to

insure proper dispersion* Oahle and Collins (7) report

that sodium alginate may be added to the mix by adding

with sugar of the batch and sifting slowly the sugar*

stabiliser mixtixre evenly over the surface of the hot

mix 160 to 165 degrees F» with the agitator running. This

will insure satisfactory solution if sufficient agitaticm

is employed. However^ in vats where the agitation is not

very thorou^^ some umdissolved lumps may appear unless the

su^r and stabilizer mixture is added rather slowly.

Martin and Caulfield (23) report a method of

adding sodium algimte to the siix by merely pouring the

stabilizer into cold watery stirring virorously so as to

wet the individual particles and promptly pouring the

water*stabilized mixture evenly through the hot 160 to

165 degrees F. mix. This should not be done until the mix

is hot|i so that the cold water*8tabilizor mixture can be

added prcxnptly. Xf the mixture Is allowed to stands the

stabilizer will begin to swell and will beooms luiiQ>y»

hence more difficult to dissolve. This method has been

found to be both single and effective.

Hack (21} reports that the amount of sediment found

in a sodium alginate sdx depends entirely upon the
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thwouglmeao of dlaaclvlng tho atablUaer, If the atabl-

llaer la properly Incorporated Into the mix, Tlrtually no

aediment appeara froti thla aoxo'ce.

Joaephaon and Dahle (17) report that aodlum alglnate

should prove especially satisfactory In mix made for re

sale; alnee the viscosity of mixes containing this stahlllaer

Is attained Immediately upm processing and cooling, the

product requires no aging before shipment. The vlaooalty

remains nearly constant regardleas of the age of the mix

and la less affected by temperature change than gelatin

mixes. Perhaps no physical property of the mix la watched

more carefully by the average buyer of mix than the viscosity.

Hence, a reasonably constant viscosity la an asset with

this type of business. Furthermore, a quick whipping mix

Is essential for resale because the purchaser of mix In

variably uses batch freesers.

Merits of Sodium Alglnate as a Stabiliser

Stebnlts and Soaaaer (27) reported from their investi

gations with sodium alglnate and gelatin that, under Ideal

freeslng conditions and with a low gelatin content, there

was little choice between the two stabilizers In regard to

whipping, but under reverse conditions the sodium alglnate

mixes showed better whipping ability. Mack (21) founl
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that aodlxia alginata vaa more effective than gelatin of

average strength In Improving texture and produced a faster

vhlpplng mix* Anderson and Remboldt (2) reported that sodium

alglnate enhanced the vhlpplng ability of the mix and

produced lee cream with a Bmoother« creamier melt-dovn*

Tracy and Tuckey (31) In comparing gelatin and sodlim algln*

ate worked with mixes of different fat content, used both

cream and butter as the source of fat, and employed differ-*

ent methods of processing and different types of consnerclal

freesers* As a result of their study, those Investigators

c(moluded that sodium alglnate, because of Its chemical

affinity for calcium, produces an Immediate Increase in

viscosity* This fact makes It Important to avoid tislng an

excessive amount of the stabilizer In order not to delay

mix->coollng and pushing operations* The pH was raised and

the tltratable acidity was reduced slightly by the sodium

alglnate* Comparable freezing results and body scores were

obtained on ccmimeroial batch freezers when 0*3 percent

Darllold and 0*35 percent of a 225 bloom gelatin were

vised* When frozen In counter freezers, the sodium alglnate

mixes shipped faster* The sodlm alglnate produced a drier

body and a smoother, mox« rapid melt-down at rocaa

texaperature* Helther the gelatin nor the sodium alglnate

used was found to contribute any flavor to the Ice cream*
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H«trick and Erb (15) hav« ttudled the factors affecting
viscosity foroiation in mixes containing sodium alginate*

Disodium phosphate and sodium citrate^ sben added to the

mix before the addition of the sodium alginate, caused an

increase in viscosity. In the range from pH 6*2 to 7.2

an increase in acidity caused a decrease in viscosity.

Raising the pasteurising temperature from 160 to 180 degrees
F. resulted in increased viscosity, and the longer the mix

was held at 160 degrees P., the greater the viscosity.
Slow cooling of the mix caused a marked increase in viscosity,
as much as with gelatin mixes.

The study of Hetriolc and Erb (15) is of particular

interest because of the importance of proper viscosity
control, especially when mixes are being manufactured for

counter-freeser use. The operator of these freeaers is

confused by variations in mix viscosity from day to day.
This change increase in viscosity which takes place after

the mix is cooled is one reason why gelatin has not proved
entirely satisfactory as a stabiliser for mixes ot this

type. Sodium alginate mixes, however, show practically
no change in viscosity after cooling has once been coispletedj
therefore, by proper control of processing methods the freeser

operator can be supplied with mixes uniform in viscosity.
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l&ok (21) ̂ reports that a mix containing 0*3 poncant
a odium alglnata vaa oqially as firm as that containing

0»3fi percent gelatin and iias lass inclined to appear

crumbly. When used in the same percentages vlrtmlly the

same texture eas obtained, shoeing that the sodium alginate

is the more effective in this respect. The ice creams made

from this stabilizer melt a bit more freely than those

containing gelatin and appear smooth and ci^amy. If a little

too much gelatin is used in an ice ci»eam, the resultant

product melts too slowly and looks uneven or "feathered,"

This is less likely to occur when too much sodium alginate

is used.

Prom the work of the various investigators it may be

concluded that sodium alginate can be used satisfactorily to

stabilize ice creami* The most practical method of xjsing

the stabilizer is to add it, mixed with sugar or dispersed

in water, when the mix temperature has reached 160 degrees

F. To avoid excessive viscosity, the mix acidity should

be normal, the pasteurizing teatperature should not be

permitted to rise above 166 degrees F,, end tl» holding

peripd should be limited to thirty minutes. After homo-

genization, the mix should be cooled rapidly to 40 degrees

F, The amount of sodium alginate needed depends upon its

strength, total solids of the mix, and the degree of

stabilizatlcm desired.
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Tim Use of Irish Moss as a Stabiliser in Ice Creaa

Irish moss Is a derivative of a amrlne plant called
f

Chffiadrus Crlspus, or Carrageen, grown off the coast of

Ireland, Prance, the British Isles, and Hova Scotia, Tumbow

and Tracy (2<) report that Irish moss has been used for some

time as a stabiliser in the cosmetic indtwtry, soaps, paint,
in non-settling chocolate milk drinks, textiles and, more

recently. In Ice cream. The conmierclel prodiKst Is likely

to be a mixture of chemically treated forma of Irish moss

and gum, such as daraya, modified to Increase Its solu

bility, Limited studies have been amde at the University
of Illinois Agricultural Experiment Station by Tracy (88)

of a commercial stabiliser composed essentially of four

standard varieties of Irish moss. Both 10 and 18 percent

mixes were used* The Irish moss was easily Incorporated

In the mix and produced an limnedlate viscosity, which In

creased only slightly upon aging. Mixes containing Irish

moss had normal whipping qualities. As little as 0,10

percent produced body effects co»q)arable to those obtained

with 0,35 percent gelatin (215 bloom) except that tl» body

was drier and slightly more crumbly, Irish moss did not

cause a pxwclpltatlon of the mix protein and Imparted

normal melt-down ohaiwioterlstlcs to the Ice cream,

Ibwgel la a modified Irish moss stabiliser. The

use of this product In Ice cream has been studied by
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Martin and CaulfieXd (23) • Whan 0*35 pereant ma uaad in

12 pereant fat mixea, tha stabilizing action obtained aas

coi^arabla to the results secured with 0.36 percent of a

250 blooB gelatin. The product as it is nade today^

however^ is much stronger, so that only O.JK) percent is

necessary Eragel is incorporated in the mix in the saiss

manner as gelatin. The pH of the mix is raised slightly.

There is an imnksdiate effect upon mix viscosity, ehich is

an advantage for counter freeser mJxes. Mixes containing

Kragel compare favorably in whipping quality with those

containing gelatin.

Dahle and Collins (7) report that the purity of

Irish moss is questionable because it often contains fine

sand, ground sea shells, and other extraneous matter. The

bacterial content may also be high. The stabilizing quality

of the product is excellent, but it has the property of

producing high initial viscosity in mix which prevents

proper cooling. It often causes flaking on the cooler. It

is also difficult to disperse in the mix and causes oon»

siderable foaming with considerable air remaining in the mix

until frosen. As little as 0.08 percent will give good

stabilization against ice crystals, however, but will result

in a very viscous mix which is difficult to handle.



Xrlsh Moas (Dried Extract)

Mantell (22) reports, that idien coXleoted, Irish

moss contains about 80 percent of water, dried or water*

free substance as obtaining 65 percent of gelatinotis

natter, 2 to 3 percent of nitrogen In the form of nitrogen

compoTsnds^ 0»7 to 1 percent of materials grouped under the

name of Hpolds, and 10 to 15 percent ash. The ash contains

compoxuids of calcium, potassium, magnesium, chlorine,

bromine, iodine, and sulphur. Dahle and Collins (7) report

tlmt the dried extract of Irish moss is a very soluble and

easily dispersed product. It has been used for years to

prevent sedimentation in chocolate milk drinks. As little

as O.C» percent will provide for good mix stabilizatloni

but, like the dried Irish moss, it causes the mix to have a

high initial viscosity, so that cooling is delayed. It

also causes permanent foam in tlw mix. This product serves

in mixed stabilizers very admirably, and most of the defects

mentioned have been eliminated from oimi proprietary stabi*

lizer containing this product. There are SMie proprietary

stabilizers, however, containing this gum which still cause

a high Initial viscosity in mixes with the above mentioned

characteristics. Irish moss (dried extract) is quite

readily Identified in mixed stabilizers by the aroma and by

the shiny appearance of the individual particles.
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Agar*Agar and Its Ua« as a Stabiliser In lee Cream

Tseng <33) proposed a definition of agar as "the

driedy amorphous gelatln->llke, non-nitrogenous extract

from gelldlum^ and other red algae, being the sulidiuric

ester of a linear galaotan, insoluble in cold eater, but

soluble in hot eater, a dilute neutral solution of ehicdi

(1 to 2 percent) sets on cooling to a fim gel solidifying

at 35 to SO deg]*ees C» and melting at 90 to 100 degrees

C«" Tseng <33) reports agar-agar is derived frcaa red marine

plants belonging to a class of algae knoen as Rhodophyeeae

irtiich grow at depths ranging from the surface to 60 feet

below. This plant grows off the coasts of Japan and

California, Agar">a^r is insoluble in cold eater but swells

and absorbs large quantities of it. When boiled. It goes

into a colloidal system which sets to a firm jelly at

higher tenq^eratures than do gelatin solutions of the same

coneentraticm,

Agar-agar is not acted upon by th» digestive juices

and has no food value. In pure form it is tasteless and

oolorless, laacas and Gould <19) report that agar-agar

may be used satisfactorily in ices and sherbets. Its use

in ice cream has been very limited, however, because of the

difficulty of dispersing it In the mix and its tendency to

produce a crumbly body in the ice cream.
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liant«Xl (22) Swports tJie grade» of agar offerod In

the United States are the dcnnestic products and the three

Japanese products! Saghaliena* Kobe, and Yokohama*

Saghaliena quality, available commercially since 1915,

ccaass from the Japanese part of Saghallen Island* It la

not as elastic as the other Japanese grades, but ooagulatts

better, that Is, It has more strength* Saghaliena Is

la^ported In only small quantity and Its cost Is highest

of the Ijmported typos, Kobe quality Is divided Into three

grades. The standards for the different grades are set

each seascm by the Osaka, Kyoto, and Isinglass Assooiatlcn

vhlch embraces all the manufacttirers, large and small| vho

manufacture the Kobe quality Included In the Association

name* The Kobe quality, which represents about 80 percent

of the Japanese output and a far larger proportion of the

Uhlted States* import. Is made under better control than

the Yokohama quality* It Is better also In color, appear*

anee, and strength, particularly the latter. The Japanese

products are available generally as strands, sheets. In

shredded form, blocks, and powder* The American product

is available as flakes and powder* C(msaerclal agar varies

froa colorless to gray, yellow, pink, and even black*

Pahlberg (11) In his study reports that agar acts

more quickly than gelatin but has a low whipping point, in

which respect It Is not as good as the natural
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Sfthlberg (11) In hla study reports the use of agsr st the
rate of 0*2 percent with 0*4 percent gums tragaeanth for

ices and 0*2 percent for sherbets. Agar is useful as a
stabilizer in malted milk, acidophilus milk, and other
products. Mantell (22) reports the major non-competitive

use of agar has been in the nutrient broth and culture

siedla of the biologist. It is estimated that about oew—

sixth of the production is consumed in this application

Quince Seed Extract as a Stabilizer in Ice Cream

Hadary and Soramer (13) studied the use of quince seedi
extract as a stabilizer in ice cream. Quince seeds yield a

watex*-soluble extract containing a complex combination of

cellulose or hemicellulose with a polysaocharide which

produces arlbinose and ylose on hydrolysis. The powdered

seed extract is readily soluble in mix at a wide range of

tenureturee (40 to 160 degrees P.), The stabilizing
properties of the quince seed ai^ such that 0.032 percent
was found to produce results comparable to those obtained

with 0.32 percent 225 blotmi gelatin. The quince seed

produces an iammdiate effect upon mix viscosity which does

not change to any extent during aging. Mixes stabilized

with quince seed extract develop much less viscosity than

those containing gelatin. Hadary and Soraner further found
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that Ice cream atabllized with quince seed does not mailt
dowi uniformly as that stabilized with gelatin. The

whipping time of quince atablllzt r was slightly shorter
than that of the gelatin stabilized mixes. Quince gum
stabilized ice cream mixes attained their maxlmm viscosity
Immediately after processing,

Mantell (22) reports that quince seed gum is of
commercial Interest because It la water soluble, acts as .
« stabilizer and thickener, and has demulcent properties.
The quince was known as "the golden fruit" in the early
history of Greece and In Biblical times. It is a native
of the Near Baat, and la cultivated In southern Asia,
Europe, South Africa, and America, The 1940 census of the
Department of Agriculture Indicates that the United States
produced 63,869 bushels In 1939, The principal quince
growing states were New York, Michigan, Pennsylvania, and
Maryland, The American quince Is primarily utilized as a
canned, fruit or In the manufacture of jellies and preserves.

The Use of Tra^canth Gtan as a Stabilizer

Mantell (22) reports the annual United States con-
■ung?tlon of tragacenth from 1929 to 1940 about two and one-
fourth million pounds, being chiefly laq)orted from Iran and
Turkey, with Importe also from Russia, Irak, British India,
Syria and I^leatlne, Prior to the World War I, Turkey was
the most Important source, but for many years now Iran haa
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supplied the greatest amounts and its products are superior#

According to Snery (12) gum tragaoanth is obtained as an

exudate fvam. various Asiatic or East European species of

"Astroyolus#" Tragaoanth consists of starch granules,
cellulose (the insoluble portion), a series of gum acids of

the nature of geddio acid, bossoric acid, nitrogenous

matter, and minerals#

]fentell(22) reports that tragaoanth appears on the
*

market chiefly as ribbons and flakes, though irregularly

oblong or roundish and tortuous vermicular shapes# Fovder

and aqueous solutions are also offered to the trades#

Tragaoanth may be more easily pulverised by heating to

SO degrees C. Color varies from white to light brown# It

appears that gxm tragacanth Is not a secretion of the plant,

but the reeult of the transformation of cells of the pith

and medullary rays which traverse the ligneous part of the

stem and older branches by a process known as gumraosis.

The gum swells by obscrblng water and, due to the pressure

in the interior of the stmn, forces its way out through

cracks or through incisions made to assist the exudation#

The best gum is obtained in the cooler districts# Plants

are tapped in their second year since the product obtained

in the first year's growth is poor and lanflt for cosaaerclal

use, Tragacanth is wholly insoluble In alcohol# Its ability



to imll in mtor to form > gol of high ntor content (or
oonvereely of low gum content) ami the ability of thaae
gela to give unique vlacoalty, emulalon atablllzlng and
demuleant behavior account In large meaaure for Its ex-
tenelve uae. Hydrophlllc collolda, auch aa gum tragacanth,
owe their high vlacoalty to accw form of atrueture In tha
liquid and. If thla atrueture la broken, the vlacoalty my
be greatly reduced. If a aolutlon ahowa a reduction In
vlacoalty after ahaldng and an Increaae after being permitted
to remain undisturbed, and the cycle can be continually
repeated, then the aolutlon la aald to exhibit thlotropy,
Tragacanth gum aolutlona do ahow thlxotropy. Oum tragancanth
waa commonly uaed by early manufacturera of Ice cream but
became leaa popular aa Improved atablllaera becan available.

iMcaa and Oould (19) found that gum tragacanth,
when uaed In the proportion of 4.® ouncea per 100 pounda of
mix (18 percent fat, 10 percent aeroa aollda, and IS per
cent sugar), produced aatlafaotory resulta.

Arable OtOB

•tantell (22) reports that Arabic gum has been known
and uaed since ancient times. Bgyptlana uaed It In making
paint colors In 8000 B. C. Oum Arabic In the restricted
geographical sense Is the material exported chiefly to
Burope from Arabia, moat of the trade being handled In tha
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Port of Adon. Only a wry amall portion of tha coam»rclal

gtaa la eolloctad In Arabia* Onm Arabic Is frtan seveiral

species of Acacia* The best product cobms from Acacia

Senegal* Mantell (22) reports that the At^cla gums are

CQsqposed chiefly of the oalclua^ magnealuB^ and potassium

salts of Arabic acid* Gum Arabic application Is varied^
covering such unrelated uses as adheslves, polishes, con

fectionery, printing textiles, paper size. Inks, stabilizer,
and In pharamaceutlcals* Such irlde-spread utilization Is

based upon a combination of unique physical characteristics

and their control* Among the characteristics of gum Arable

according to Mantell (22) aret

1. It Is practically conpletely soluble In water
2* It Is Insoluble In most other solvents
3* Its aqueous solution Is highly viscous
4* Its aqueous solution has a low surface tenslwi
5* Its aqueous solution Is a good emulsifying

medium
6* It behaves as a protective colloid
7* It does not crystallize
8* It Is us\ially tasteless or possesses only a

slight taste '
9* It Is odorless
10. It Is available as a practically colorless

to light brown colored material
11* It Is essentially a metallic salt of a complex

Aragenlc acid
12* Its properties may be changed by certain chemical

treatments

Tseng (33) reports that there Is considerable disa

greement among botanists as to the nomenclature and Identity
of Acacia trees, particularly in reference to species.
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isiibapeeies, and varieties* In the broad general sense, gum

Amablc is almoat any gum which dissolves completely in

water to form a sticky mucilage* Oum Arabic is the dried

guaaay exudation from stems and branches of the genus Acacia

which are legxminous trees. Lucas and Gould (19) found

that gum Arabic produced an ice cream of unsatisfactory

texture and that it hastened melting. Its use in frosen

dairy products has been very limited*

*• '

. * " v •

Earay& Gum

Gum kavaya has become an iiq>ortant raw material in

the textile, oosmetio* food, and other industries* Mantell

<22) reports that gum kara^ resembles gimi tragacanth in

that it swells in cold water to form an opaque gel*

Saraya gum has been used in the United States since

the latter pert of the 19th century, but the large scale

use in the United States dates from World War Z when some

of the gum sold as tragacanth was really karaya* Karaya

gum is less expensive than tragacanth and is superior for

certain p\u*p08os* Oum karaya is the dried exudation from

trees of the Sterculia Urens* a native tree of India*

Tseng (33) reports that the trees from which karaya is

obtained (unlike those that yield gum Arabic and tragacanth)

are big, reaching a hei^it of twenty-five to thirty feet.
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and their trunk# are large with a soft corky structure#

The gum Is obtainable throughout the year except In the

rainy season, and the best quality la obtained during the

hot spell from March through the middle of June*

Mantell (22) reports that g\m kax^ya shows an acid

pB when In contact with water, and experlmsnts show the gum

to be a negative colloid* The viscosity behavior of kara;^

solutlcms reflects Its usefulness In most of Its applications

more then any other single property. The degree of water

absorption and viscosity of gum karaya varies widely with

different shipments* Although It Is generally assumed that

viscosity Is affected by the season of the year In which

the gum Is tapped and collected and by condltlcms of growth,

there Is no assurance that the product of any erne section

of India w of any particular season of the year will

produce a high viscosity gum* Turnbow and Tracy (29)

report that karaya gum has been used commercially as a

substitute for tragacanth* In Its purified form karaya

gum has been frequently used in combination with other

products In the manufacture of commercial loe cream

stabilisers*

Oat Gum

One of the newest gum»type stabilisers to be used In

the lee cream Industry Is Aveeno, or oat gum* Josephson,

Dahle, and Patten (17) found that 0*5 percent of this
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italilllser pt>oduced as satisfactory results as 0*35 percent

gelatin (250 blocaa test). Oat gum can be used satisfactorily

In conjunction with gelatin In stabilizing Ices aM sherbets,

(^t gum has the adwantage of f omlng In the mix an Immediate

viscosity which does not change with aging. Turnbow and

v f racy (29) report that oat gum has certain antlpxldant

properties.

Cellulose Derivatives

Tracy, Tiarnbow and Raffetto (29) report that by

treating alpha-cellulose (from cotton or wood) with an

alkali, such as sodliua hydroxide, and then with dimethyl

sulfate or msthyl chloride, a product called awthylcellu-

lose is formed, which upon washing with water and purifying

has definite emulsifying properties. Methylcellul<Me has

been successfully used In pharmaceutioal fields as an

emulsifying agent.

Clemens and Read (6) report its main advantages over

gmm are Its lack of taste, neutrality, n^-fermsntability,

and ability to dry without becoming sticky. Vhereas gelatin

forms a gel below and a solution above room temperat\u*e

(68 degrees F.), methylcellulose forms a aolutl<ni below

and a gel above approximately 113 degrees F. Tracy (28)

reports tlmt one of the problems connected with methyl-

cellulose In ice cream Is Its proper dispersion in the mix.
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When the stabilizer Is added before pasteurlzatlozii partlelee

of it separate on the cooler and in lov spots in the pipe

lines. Homogenization does not help to prevent this dlffl*

euity. The best method to use in adding this stabilizer is

to mix with hot vater^ cool this mixture rapidly, and then

add it to the xrocessed and cooled mix. The concentration

of methylcellulose in lAter should not be greater than

6 percent. Josephson and Dahle (17) report that mixes

containing methylcellulose usually whey off, indicating

that the stabilizer reacts with the protein of the mix*

The body of the ice cream is slightly sticky, but the melt*

down characteristics appear to be desirable. Josephson,

Dahle, and Patton (17) found that methylcellulose at the

rate of 0.8 percent raised the body and texture score of

the ice cream only 0«1 point as compared with the ecxitrol

sample which contained no stabilizer, idiereas 0.35 percent

of a 260 blona gelatin raised the body and texture score

1.2 points.

Surface*tension phenooena, according to Clemens and

Bead (6), are not responsible for foam formation in

solutions containing methylcelluloBS. In every case a

positive absorption of solute at the surface resulted*

They conclude, therefore, that foam formation is dus tp

this differential ccxicsntraticnx*
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Dfthl# and Collins (7) report tlmt metliylcallulosa

bas certain characteristics that make its use as a stabi

liser in frosen products worth considering* Changes in

the product itself apparently need to be made before it can

be judged to be satisfactory*

Turnbow and Tracy (29) report that carboxymethyl—

cellulose is a cellulose derivative obtained in the same

laanner as raethylcellulose* except that chloroacetlc acid

is used in place of aaethyl chloride* It is used extensively

in the phanaaoeutical end textile industries* In Europe

the product has been used also In various food industries*

It is soluble in both hot and cold eater, forming solutions

stable to heat* Neither calcium nor magnesixatt chlorides

or sulfates affect the stability of sodium earboxymethyl-

cellulose solutions*

Turnbow and Tracy (29) report that carboxymethylcellu-

lose is coagmtibls with other types of stabilisers such

as gum Arabic and tragaeanth, sodium algimte, gelatin,
pectin, and Irish moss* It has good emulsifying properties

also* Tracy and Reuhe (30) report from their investigation

tiiat this is a more effective stabilizer than methylcellu-

lose, Cahle and Collins (7) report that the amount needed

" varies, depending \q»on the grade used as well as the
percentage of total solids in the mix* For a mix containing
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37 p«ro«nt total solids# approximately 0,18 percent of the

stabilizer is avifficlent. Because of its compatibility

with other types of stabilizer# soditim carboxymethylcellu-

lose can be used in ioe cream in ccmbinaticai with other

stabilizing agents, Turnbow and Tracy (29) report that

c<xamercial stabilizers are now available which are

principally mixtures of sodium carboxymethylcellulose

and such products as gelatin or gum# a shipping agent#

and corn sugar.



CHAPTER III

EXPERIMBHTAL PROCSDURS

Object ot Inveetigatim

The purpose of this investigation was to make a

comparative study of various stebilizera from animal or

vegetable origin and to determine their efficiency*

characteristics and effect upon the ice cream mix and ice

cream under practical ice cream plant conditions. The

experiments were started July 1947 using eleven commercial

stabilizers of animal or vegetable origin or in combination.

These stabilizers were ccnaipared with a basic stabilizer

known to the Industry as Dariloid produced from sodium

alginate.

Acquisition of Stabilizers

In Table III are the commercial trade names of the

stabilizers used in this study and the origin of the

principal stabilizing ingredients. The carriers or diluents

are not listed. The amount to use was recomcnended by the

research department of the manufacturer and depends upon

the concentration of the stabilizer and the total solids

ccHitent of the mix to be stabilized.
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TABLE III

ORIGIH OP STABILIZERS USED AND AMOUNT RECOMMSNDED

POf

Cammarelal
Name of

Stablliears

Origin of
Stablllxara Used
In Exparlxaant

Amoimt
Recossnendad for
Uaa Percent

1 Darilold Sodium Alglnata Saa*waed 0*8 •• 0*158

2 Kragaleen Carb Qxyma thylcellulosa
Irlah moss (Ground)

0.8 • 0,10

8 Gala tin Connective Tlasua of
Anlnala

0.2 » 0,5

4 Mlxoold Loouat Baan 0,2 • 0,3

5 Polycold G\2»-Tragaoanth 0,3 - 0,4

6 Parnaatan Irish moas (Dried) 0,2 •• 0,38

7 Drlcold Algln modified ataarataa 0,8 • 0,36

8 P^aaxtex Carb oxTna thylcalluloaa
and Gelatin

0,2 • 0,5

9 Galoac Ca rb oxyme thylo alluloaa
Gum* and Gelatin

0,3 0,4

10 Sharral Carboxyaa thylcelluloaa 0,2 • 0,3

11 Body Guard Pectin « citrus frulta 0,1 - 0,8

12 Araeno Oat gum 0,2 • 0,3

^he manufactuper did not indieata tha typa of gam
uaad In this product*
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Method of Procediire

Samples of the various stabilizers were secxared from

the manufacturers or the conanerclal companies in sufficient

quantities to duplicate the experiment* A standard mix was

calculated^ consisting of 12 percent fat^^ 11 percent serum

solids, 15 percent sugar and the amount of stabilizer re-

comnended by the manufacturer of the stabilizer. The amoxint

of the stabilizer vari^^d from .08 percent to 0.5 percent,

dependent upon the concentration of the stabilizer.

Uniform Mix

Uniform mixes were used throughout the experiments,

consisting of 12 percent fat and with 38.5 percent total

solids content. The source of fat was from fresh whole

milk and sweet butter. The sweet butter was made from good

quality cream with an average butter score of eighty-nine as

determined by the method of scoring used at the national

inter-collegiate dairy products Jtidging contest. The solids'

not-fat were from skimmilk powder dried by the spray process

and from the serum of the milk. The sugar content was from

pure cane sugar.
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Processing the Mix

Each stshlllser was used In om portion of the »»!■»

after the lee cream mix had iDcen well mixed with all

necessary ingredients to assure a uniform mixture* The mix

was then divided Into two portions, each portion being

stabilized according to the recommendations of the manufacturer*
Derilold or sodlias alglnate, was used In each mix as a

coogmrlson to the other stabilizers used In the experiment.

Bach portion of the mix was then pasteurized at 160 degrees

F. for a period of thirty minutes. After pasteurization,

the mix was homogenized at a teaqperature of 160 degrees F. '

at 8700 lbs. pressure per square inch. After homogenl-

zatlon the Ice cream mix was cooled to SO degrees P. and

held three hours before the mix was frozen.

Freezing of the Mix

The Ice cream mixes were processed, cooled and held

with the sane time and temperature for each mix stabilized.

The mix was cooled down to 30 degrees F. and held three

hours before freezing the Ice cream. The ice cream mix

was then weighed, from each mix stabilized. Into forty^

five pound batches. This Is the rec(xnmended weight for

each freeslng on a forty-quart duo-dash freezer. Each

batch was frozen from the various mixes stabilized, with
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the freezing time end whipping time recorded*' The ice

cream was then weighed, and the weight and volume of the

ml* recorded. The lee cream was etored In a cold storage
room at a tBBq;>erature of 10 degrees C. for twenty^four hours,

After the lee cream had been held twenty<»four hours. It was
then judged and criticized on the basis of body and texture.
Ice uream samples were subjected to three hours heat shock

at 40 degrees F. and were put back In cold storage at a

tea5)erature of -10 degrees C, The Ice cream was then

scored again for body and texture score and also for

shrinkage. Samples of Ice cream were kept for a period of
seven days and were judged on the basis of body and texture

score as used at the Inter-colleglate dairy products judging

contest. All samples of Ice cream made from mIt with ths

different stabilizers were stored In <iuart Quantities,

Shrinkage and body and texture scores were the two chief

eharacterlstics scored In the finished lee cream made from
ice cream mix stabilized with different stabilizers.

Viscosity of Ice Cream His

The viscosity of a liquid or a semi-solid material

Is Its resistance to flow. Lilghton and Williams (80)

observed that thex^ are two types of viscosity in an aged
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ice cream mix* type, the apparent viB00slty« la tlie

llTery condition of the mix whidh upon agitation breaks

doen into the other type, or basie Tiscosity^ s^ich vhen

once obtained cannot be further reduced by agitation*

Gelatin atabiliaed ice cream mixes form a gel during the

aging period^ that period after processing and before

freeaingf dvring which the mix is stored at a tlmperaturt

usually not higher than 40 degrees F* The aging period

varies but usually is not less than three hours nor longer

than forty^eight hours*

In this study the viscosity vas determlnsd by the

MacMichael viscoalmeter* Viscosity readings of the ice

cream mixes with the different stabilizers were determined

at various times and temperattires* The first samples of

t^ mix were taken immediately after the sdx vms homo*

genized and cooled to 40 degrees F*| then the mix was cooled

to SO degrees P* and a reading taken cm t^e viscosimeter*

A sample of the 40 degree F* mix was taken and stored at

40 degraes F* for twenty-four himra and the viscosity

scored agiain* A part of mix was also held twenty-fcns*

hours at SO degrees F. and then checked for viscosity

reading* of each ice cream mix with different

stabilisers were scored for immediate viscosity and after

agizig a twenty-four hour period at 40 degrees P* and at

SO dsgrees F*
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Slirlnkage of Xoo Cre*Bi

la this study sn attempt vas made to determine the

Influence of stabilisers on shrinkage in ice cream* The

shrinkage of ice cream remains one of the most important
unsolved and bo then some problems confronting the ice cream

manufacturer today* The word unsolved is used advisedly,
because it is impossible to predict by any knoen test or

condition whether a given sample of ice cream will shrink
or not. It is a common observation that the problem may
appear or reappear without any advance miming tribatsoever

and without any changes being made in the composition of
the mix ia*oce8sing procedures.

There is a tendency on the part of the ice cream

manufacturer, when the trouble makes its appearance, to
change eome mix constituent) if the trouble disappears the
blame for shrinkage ia laid to the particular constituent
changed. Stabiliaere in particular have been vulnerable
to attack as the causative factor for ahrlnkaga. A
careful review of the literature, however, reveals much

conflicting evidence on this point.

In this study, quart sise 8anq}les were taken of Ice

cream made from ice cream mixes stabilised with the various

stabilisers used in this study. £ach sample was stored
immediately after being packaged at the freeser. The
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■torege tonqperature ma hold bolow *oro, varying from
•10 dogrooe to .12 dogreoa C. Tho aamplos voro eheckod
aftor a twenty-four hour period am then eubjected to a
heat shook and refrozen* The samples were then checked for
shrinkage at the end cf seven days storage at the bolow
wro temperature. Samples of one quart else were checked
from each mix of the same composition containing a different
stabilizer.
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RESULTS AND DISCUSSION

Frocessing th« Mix

Analyslg of the mix# The anelyele of the Ice cream

mix ueed In determining the effects of various types of

stahlllzers Is recorded in Table XV* Each stabilizer

tested vaa compared with Darlloid^ or BOdl\na alglnate, in a

standard mix* The ice cream mix was made from the same

source of ingredients in all trials with the same composition

of butterfat and solids-no t*fat. The ice cream mix was

calculated^ sdxed uniformly^ and divided into two portions*

Each portion of the mix was then stabilized with Dariloid

and another stabilizer (Table XV}* Each portion of the mix

was then processed \mder the sams conditions* Ths same

pasteurization temperatures* h<»iogenizatlon pressures* and

cooling temperatures were used in all xuiiform mixes* The

acidity of the ice cream mixes used in this experiment

were below 0*2 titratable acidity.

The ice cream mixes using different stabilizers had

definite characteristics in processing* especially the

homogenlzation of the mix* The ice cream mixes stabilized

with stabilisers with a high gum content were more

difficult to get through the strainer than those mixes of

other origin or with a low gum content*
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TkBIE IV

THE AMLpIS OF THE ICE CREAM MIX USED IN DETERMININO
THE EFFECT OP VARIOUS TYPES OH STABILIZERS*

(lxperlia»nt 1)

Soiffijjercia;
Kama of

Stablliaer
_U8ed

Paroant
Stablliaep

Used

Origin
of

Stabllizara

Sourca of
Pat
and

Sariam Solida

Bar Hold
Kragaloan

ta.rlloid
Gelatin

♦3 Sodltao Alglnata
• 35 Irish Moaa (Groimd)

and C > M • C • **
7S"

Butter, Whole Milk
Sklmmlik, Skimmilk
PoadarPoadai
lutta]It tar

SaHToId"
Mlxcold

Darilo]
Polycold

•3
iiodium Aigiirata
Connectlva Tlaaua
of Anliaali
Sodium Alglnata
L

, V?hola Milk'
Cream, Skimmilk,
Skimmilk Powder
l

i)arilold
Paramo tan

•3
.35 ocust Bean

lodltam AjLginai
Gum Tragaoanth

3uttar, whole Milk
Skimmilk, Skimmilk
Powder
ijuttar, whole Milk
Sklamjllk, Sklmadlk
Powder

ibarllold
Drloold

Bariloid

TT"
• 36

Sodlim Alglnata
Irish Moss (Dried)
Carragaai
Sodium A^lnata
Algin, Modified
Stearatao
Sc^lum Alglnata
C

iiuttar, ̂ ole kilW"
Skimmilk, Sklaaailk
Powder

• 3
♦3

Suiter, Whole Milk
Skimmilk, Skimmilk
Powder

Free«tax

ilkrtloid"'

.3
• 3 . M. c*. Gelatin

Butiar, whole Milk
Skimmilk, Skimmilk
Powder

Gelcoc

ttorllold
Shervel

Sarilold

"IT
«3

Sodium A iglnate
C. M. C* and
Gum Gelatin

Sodium Alglnata
C

suiter, #hoie Milk
Skimmilk, Sklmmilfc
Powder

• 25 . M, C.
Sutter, Whole Milk
Skimmilk, Skimmilk
Powder

Body Guard

iriio

Aveeno

• 25
Sodium Aigimte
Pectin Fruits

odium gina
• 28 Oat OiBn

Suiier, ̂ ole J^llk
Skimmilk, Skimmilk
Powder
Butter, wkole
Skimmilk, Skimmilk

oP the mix was 12 percent butterfat^15 percent si^r, and 11 percent solids not fat.
** CarboxyqiethylcelluloBe
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TABia ?

(Experiment 2}

Ztonmercla^
Name of

Stabillgei

Darilold
Kragaleen

Miscold

irlloid
Polycold

-irlfoldi
Permaa tan

irllo_
Orlcold

infold
Shexnrel

iirllo^
Body Guard

Percent
Stabiliser

Psed

L^n
of

Stabilleera
Source of Pat and

Serum Solids

xifiS W« X Butter, ifhole Ml lie
i c MC <®round)Skliamllk, Sklramllkje CjM. Powder

Anlioal Tissue

Ci -
locust Bean

n^m ottinior, wnoie MilkGun Tragaoanth Sklramllk, Sklmmllk

Butter, Wliole
Cream, Sklmmllk,
Skim Po^ttr *
lutter, whoie Ml*^
Sklmmllk, Sklannllk
Powder
Buiter, liflhole Ml Ik

*36
-gin

Irish Moss

Algln Modified
Steara-

& GUtt

Lgln
Pectin, Citrus
">Ult8
Lgln

Oat Gum

Butter, ;i^koie Milk"
Sklmmllk, Sklmmllk
Powder
Gutter, Whole
Sklmmllk, Sklmmllk
Powder
Butter, Wholw
Sklmmllk, Sklramllk
Powder
lutter, WholeraiiK,
Sklramllk, Sklmmllk
Powder
Butter,
Sklimallk, Sklmmllk
Powder
flutter. Whole „xj.n
Sklmmllk, Sklmmllk
Powder
juiter. Whole mxg
Sklmmllk, Sklmmllk
Powder

te oolqpoaltlQn of the ml* «»■ to ^16 pero.nt .ngar, and U paroanfJoSL not SI?
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Fx^ezlnr, of the ice cream mlx« A congparleon of

sodium alglnate stahiliser with various stabilizers in

freezing of the mix is shown in Table V. Each freezing or

batch frozen from a mix stabilized with a particular

stabilizer was frozen using approximately the same ammonia

back pressure* The Influence en freezing time shown in

Table V by stabilizers was very little} all the mixes were

frozen to the same hardness with each batch frozen* The

temperature of the original mix varied slightly and might

have had some influence on the freezing time of the mix

(Table V}« The idiipplng time was the same in each trial^^

using two and three minutes for each stabilizer in Experiment

I* The ice cream mixes were weighed from each stabilized

mix, and the freezing time and whipping time recorded*

The iM cream from each freezing was weighed and measured

by volume with the percent over-riui calculated* In Table

Y the ice cream mixes stabilized with sodium alginats

other than Darilord were eorusistently higher in over-run,

especially Drlcoid, and permastan which is from sodium

alginats with modified stearatee* The mixes stabilized

with Irish moss, carboxyomthylcellulose, were consistently

high in over-run for two and three minute whipping time*

The mixes which ware stabilized with an origin from gum,

gelatin and pectin had lower over-run percentages than those
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TABIB VI

A COMPARISON <F SODIUM ALGINATE STABILIZER WITH
VARIOUS OTHER STABILIZERS IN FREEZING

ICE CREAM MIXES*
(ExperiaMnt 1)

Per Aimnonia 0 F. Weight
Vol. of Freezing cent Back of

Stabiliser Ice Cream Time Oveir- Px>essure of Ice Creai
Used (Gals.) (Min-Seo) run (Lbs.) Mix (Lbs.)

Dariloid 8 3 10 60 12 30 44
Krapleen 9 3 5 80 12 35 45
Dariloid 8.5 4 20 76 14 32 44^
Gelatin 8 3 60 14 30 46
Dariloid 9 5 10 80 14 30 45
Mlxoold 8.5 40 70 12 35 45
I^riloid 9,5 5 5 90 IS 26 44
PolYcoid 9.5 5 10 90 11 34 45
Dariloid 6 16 66 13 30 45
Permastan 10 5 10 100 12 32 44
Diarlloid 9.5 30 90 12 30 44
Dric old 10.5 5 20 100 13 32 46
Dariloid 8,5 S 66 76 14 66 ' " 46
Freeztex 9 5 30 80 13 36 45
Dariloid 9 16 66 12 30 44
Gelox 9.5 5 5 90 12 34 46
Dariloid 9 5 16 80 13 30 44
Shervol 9.5 5 90 12 34 44
Dariloid 9 IS S"6 12 32 45
Body Guard 9.5 5 20 90 12 34 45
Imriloid 9 5 16 80 12 SO 45
Aveeno 8,5 5 30 70 12 52 44

Whipping time was two minutes end weight of ioe cream
mix was forty*five pounds in all samples*
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TABLE n

A COMPARISOK OP SODIUM ALGINATE STABILX25ER
WITH VARIOUS OTHER STABILIZERS IN

FREEZING ICE CREAM MIXES*
(Contlnt3;ed}
Experiment I

Vol. of
Stabiliser Ice Cream

Used (Gala.)

Per*
Preeslng cent
Time Over*

(Min*Seo) Rxm

^OKnonia
^ck
Pressure
(lbs.)

0'

Temp.
of

Mix

Wel^t
of

Ice Crea
(Lbs.)

Darlloid 9.5
10.0

3
3

30
45

90
100

12
12

30
35

44
46

Darlloid 10.0
9.0

3

f
u
10

loo
90

l4
14

32
30

""

46Darlloid
Mlxcold

10,0
9.5

i
!

IS
45

166
90

iJ
12

-ts—
35

u -
44Darlloid 10.0

9.0
4

4
16
22

166
90

14
14 34

44
45

Darlloid
Permastan

10.0
11.0

5
5
U
20

loo
110

19
14

96™"
32

' 49
46

Darlloid
Drlcoid

10.0
11.0

5

g
S6
95

i6o
110

" 19 ■'
13

30
30

44
46Darlloid

Preestex
9.5
9.5

5
5

29
85

90
90

u -
14

32
36

44
45

Ge lox
10.0
10.0

5 26 166
100

19
12

" m
34

49
47Darlloid

Shervel
9.5

10.0 5
26
30

66
100

l3
12

"-35—
34

44
46Darlloid 10,0

9.5
6 36

20
166
90

14
13

32
34

49
46Darlloid

Aveeno
10*0
9.0 5

16
15

loo
80

l3
13

30
32

" 49"""
47

Whipping time eas three minutes and weight of Ice
cream mix was forty^flve pounds In aXl samples.
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mixes with stehlllzers from elgln, Irish moss and cellulose

origin (Table V)« In Experiment I and Experiment II the

weight of the Ice cream mix varied slightly due to the

Inability to obtain all the lee cream frc»a the ice cream

freeser after each freeslng. The percentage of over»run

varied from 80 to 100 percent In the mixes frozen with

<^lfferent stabilizers* However^ stsne Influence i«»y be
due to the freezing time, which was Influenced by the re

frigeration or the amount of anasonla back pressure, as

shown In Table V* The amount of refrigeration varied

slightly In the freezing of these mixes stabilized with

different stabilizers, due to conditions beyond control*

The data m freezing was obtained on the freezing of the

mix from the third and fourth batch, or when the amoimt

of ammonia back pressure ms near the optimum dtaflng the

comparison of the freezing of these Ice creMz mixes from

different stabilizers*

Relationship of Body and Tex two

The relationship of body and texture to different

atablllzers of the Ice oream used In a standard mix are

shown in Table VIII. The body and texture effect on loe

cream from the mixea with different stabillzera at twenty-

four hours did not show a great variation* The lee
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TABLE VII

k COMPARISON OP SODIUM ALGINATS STABILIZERS WITH
VARIOUS OTHER STABILIZERS IN FREEZING

ICE CREAM MIXES*
(Experiment)

Stabiliser
Used

Vol. of
Ice Cream
(Gals.)

Freesing
Time

(Min»Sec)

Per»
cent
Over
run

Amnonia

Back
Pressure
(Lbs.)

f.
Temp.
of
Mix

Weight
of

Ice Cream
(Lbs.)

Dariloid
Eraffleen

9.5
9.5

3
3

30
2

90
90

12
12

35
38

44
45

Dariloid
Gelatin

s.s
8.5

4
4 40

§6
70

14
14

30
35

44
45

bariioid
Mixcoid

16>
9.5

« '
V

4
3S
5

100
80

12
12

3Si
36

46
44

Dariloid
PolTCOid

9.5
9.0

4
5

36
10

66 12
12

32 45
44

iDariioid
Pexnaastan

9.5
9.5

4
4

5 66
90

13
13

30
34

46
46

barlloid
Dricoid

16.6
11.0

K
4

4^
5

100
120

13
13

62
34

46
44

^riloid
Preestex

1616
9.5

3
4 20

166
90

14
14

32
35

45
44

Dirllold
Gelox

9.5
9.0

3

4 ?2
96
80

Ib
12

30
32

46
45

Dariloid
Shervel

9.5
9.5

4
4

^6
45

66 12
12

3fe
34

46
46

Dariloid
BodT Guard

9.5
9.0

4

4
S6
39

60
30

12

12
32
32

46

44

Dariloid
A-reeno

9.5
9.5

4
4

36
20

66
90

12
12

30
32

46
45

^Whipping time eas three minutes and the veight of the
ice cream 9^ vae fort7«>five pounds in all 8aiiq>les*
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TABLE VIII

THE REUTIOKSHIP OP THE BODY AND TEXTURE OF
THE ICE CREAM TO DIFFERENT STABILIZERS
USED IN THE STANDARD ICE CREAM MIX

(Experiment 1)

ComnBrclal
Name of

Stabiliser
Uaed

Body and
Texture
Score
Before .
Heat Stock

Body «na Candid on
Condition Temp, Texture of Melt

of of Score Down After
Melt Ice Cream After Heat
Doen Storage Heat Shock Shock

Darlloid
Era ga lean

89*5
28*5

Smooth
Smooth

10
10

29
28

Smooth
More Air
Bubbles

Darlloid
Gelatin

S9
28

Smooth
SI. Curdy

8

e
29
28

Smooth
SI* Curdy

tmrllold
Mixcold

29.5
23

Smooth
Curdy

5

5
SO
28

Sl* Curdy
Cxirdy

Darlloid
FoXTcold

29
29*5

Smooth
Smooth

5
5 28.5

Smooth
SI. Curdy

Darlloid
permastan 28

SI. Curdy
Smooth

10
10 27

Smooth
SI. Curdy

Darllola
Drlcold

28 Smooth
Smooth

10

10
27.5
29.5

Smooth
Smooth

Darlloid
Fre^xtex 28

Smooth
Curdy

6
5 87

SI. Curdy
SI. Curdy

Darlloid
Gelox

S9.S
29.5

Smootii
Smooth

g
5

29
27

Smooth
Smooth

Darlloid
Shervel 29.5

Smooth
Smooth

10
10

29
87

Smooth
Smooth

Darlloid
Body Gviard

28*5
27.5

Smooth
Whey
Separatl(»i

10
10

28
27

Smooth
Whey
Separation

Darlloid

Aveeno
28.5
87

Smooth

Smooth
lo
10

88.5

87
l^moot£.
Slov
Melt

Time of heat shock eas three hours at 40 degreea
in all samples*
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Thsm IX

THE REIATIOHSHIP QP THE BODY AND TEXTURE OF
THE ICE CREAM TO DIFFERENT STABILIZERS
USED IN THE STANDARD ICE CREAM MIX*

{Experiment 2)

Maioe oJT Body and Body and Condition
CcffiBBorclal Texture Condition Tenqp* of Texture Melt-Doen
Stabilizer Score-Before of Ice Cream Score-After After
Used Heat Shook Melt-dovm Storage Heat Shock Heat Shook

Dariloid
Kragaleen

29
28

Smooth
Smooth

-10<> C.
-10® C.

28.0
27.0

Smooth
More Air
Bubbles

DariloidL
Gelatin 29

Smooth
Smooth

-120 C.

-120 C.
28.0
28.0

si.Curdy
SI.Curdy

bariioid
Mixcoid

b8.5
27.0

Smdotli
Curdy

•lOO C.
-IQO C.

S6.6
26.0

Smooth
SI. Curdy

Dariloid
Polycold

28.5
27.5

Smooth
Smooth

-10° C,
-IQO C.

28,5
26.0

Sl. Curdy
Curdy

barllolA
Permaetan

' Sd.5
29

Smooth
Smooth

-16® d.
-IQO C.

28.5
27,0

Smooth
Wheya
Off

Dariloid
Drlcold

28.5
SO

Smooth

Smooth
' -16® d.
-IQO C.

28
29

Smooth
Smooth

Dariloid
Freeztex 27

Smooth
SI. Curdy

-168 d,
-100 C.

133
26

Smooth
Sl.Ciirdy

Dariloid
Gelox

2&
29

Smooth
Smooth

-lOO C.
-100 C.

27.8
27

Smooth
SI. Curdy

Dariloid
Shervel

29
28.5

Smootli
Smooth

-1^0 d.
-120 C.

28

27
Smooth
Curdy

Dariloid
Body Guard

&&
27

SI. Curdy
SI.Curdy

- 80 C,
- 80 C.

27
24

SI.Curdy
Curdy

bariioid
Aveeno

28
28

Smooth
Smooth

-16® d.
-100 c.

§7
25

Smooth
Curdy

*Time
Sa»y>les

of heat ahock aas three hours at 40^ F. in all
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A Comparison of Different Stabilizers Used in an Ice Cream mv
to Body and Texture Score of the Ice Cream Before the Heat Shock,
and the Viscosity of the Mix Immediately after Processing at
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TABIE X

THE RELATIONSHIP CP THE EFFECT CP DIPPERSNT STABILIZERS
TO SHRINKAGE IN ICS CREAM AFTER TWENTT-POUR

HOURS AND AFTER SEVEN LAIS*
(SxperliMnt I)

Commerolal
Name of

Stabiliser

Decrease
in Volume
After 24 hrs*
In Storage

decrease
in Volvuoe
After 7 Days
in Storai^e

^emp.
Held After
Heat

Shock ̂

Temperature
of

Storage
o C.

Da r Hold
Krap^aleen

None
None

Ncaie
None

-10® C.
-100 C.

-10© c*
-10© C.

Dariloid

Gelatin
Haae
None

None
None

-Ibd
-10© c.

-160 6.
-10© C.

Dariloid
Mixcoid

None
N(»ie

None
None

-160 e:
-IQO C.

-150 t.
-15© C»

Dariloid
l^l/POld

None

None
None
None

- 8® C.
- 8© C.

-160 6.
-12® C.

Dariloid
Permastan

None

None
None
None

- 50 C*
- 5® C«

-160 (}.
-10© c.

Dariloid
Drlcoid

None
None

None
N<me

-13" C.
-12© C.

-160 c*
-12® C.

Derilold
Pr^este*

None
None

None
N(me

-10" C.
-10© c.

- SO c! 
- a® c.

Dariloid
Gelox

None
None

Ncme
Ncsie

-160 6I
-10® c.

-160 6.
-10© c.

Dariloid
Shervel

None
None

None
None

-160 6.
-10© c.

-16© 6.
-12® C.

Dariloid
Bod7 Guard

None

None
None
None

-160 6. -160 6. 
-10® c.

Dariloid
A^eeno

None
None

Ncsie

None
-l2« C.
-12© C.

-160 e. 
-10© c

The slxa of the sanqple iieed ims cme qiiart*

**The temperature of the heat shock was 420 f, and the
tims of the heat shock In all samples was three hours*
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effect of different stabilizersTO oHRINKAGE IN ICE CREAM AFTER TWENTY-FOtTR
HOURS STORAGE AND AFTER SEVEN DA"515

(Experiment 2)

COTffiiejpcial Teaq;*,
Name of of

Stabillzar Storai

Dariloid
ileen

Darlloilii
Gelatin
irilo

Mlxooid
iriio

Polyp old
irllo

Perms tan
irilo

Drlcold
^ri loid
Freeztex
Dariloid
Gelox
)rallo
Shervel

A.yeeno

- 8® C. 42®F
- 8° 0. 4gOF

J, 420F
-ICQ C. 420g

a® C,
» 80 C.
-100

-IQO C.

C. 420P
•loo C» 42o_
"IQO C. 420P
-120 0, 42 .
*120 C. 420p

' • 4 „ _ ̂
*lOO C. 420F.

42o:
»10O C. 420F
•I20 G, 480p
"IQQ C. 420p

-120 0,

None
None
rone
Hone
ioai"
None
r<Mie
None

Hcme
None

lone

None
I one

None
None
None

*100 C,

*^0 C. 420p
"icio G, 4aOF
*10O G, 42*^«'.

c. 4&w:
•100 c 420f,

•100 C,
-100 c.

one

None
one

N<me
one

None
one

None

Nme
None
None

, _i A.'- . J .t«, •
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creaiB «aa Judged according to thoae used In the Inter

collegiate Judging contest.

The Ice cream made from mixes stabilized with sodium

alglnates wis consistently In the top range of the body

and texture score as shown In Table VI, The Ice cream

after being subjected to l»at shock showed a consistent

decrease In body score In Experlmenta I and II, The lee

cream was then held In storage for a period of seven days,

but the body and texture score showed caily a slight decrease.

The lee cream inade from mix stabilised with sodium alglnatee

and with derivatives of cellulose decreasec. less In body

and texture score after heat shock and storage than thoae

from other sources (Table VI), The body and texture scores

were relatively close as shown In Figure 1 and Figure 2,

Relationship of shrinkage. The relationship of

shrinkage In loe cream to stabUlsers used In Ice cream

mix Is shown clearly In Table VII, The shrinkage trials

In Experiment II do not show any shrinkage either after

being subjected to heat shock or at the end of the seven-

day period. One quart samples were used from each stabl--

Used mix and subjected to heat shock« refrosen, and then

held for a seven-day period. All samples used In thle

study showed no Indication of shrinkage. However, the

storage temperatures were below zero, ae shown In Table

X, The shrinkage test Is In agreement with the study
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TABia XII

THE REIATIONSHIP OP VISCOSITY CS? THE MIX TO DIPPERENT
STABILIZERS 0SED IN THE MIX IMMEDIATELY
AFTER PROCESSIHO AND TWENTT-FOUR HRS,
AFTER PROCESSIKO AT SO© F. and 40® P,«

(Sxperiinent 1}

C^nmerclal
Name of

Stabilizer
Deed

laaaedlate
Viscosity
of Mix

at 40® P.**

iimaediaie
Viscosity

of Mix
at 30®

Viscosity
of Mix ̂

at 40® P.**
After 24 Hrs.

Viscosity
Of Mix

at 30® P.*
After 24 H

Darllold 72.34
72.10

74.56
76.86

73.26
81.16

78,76
78.65

Darllold
Gelatin

74.24
62.10

76.S6
64.26

76! 41
82.10

73,46
84.61

Darllold
Mlxoold

^^.38
62.25

66.13
64.32

66! 16
69.10

66!7g"
67.46

Darllold ^4.26
45.46

76.16
48.26

n.st -
54.36

64!66
57.28

Darllold 63.33
69.56

66.36
76.30

76!6r-
74.10

.. .

80.21Darllold

Drlcold
72.28
76.24

76.36
77.32

76.36-"
79.46

66.16 ""
81.32Darllold

Preeztex
56.48
49.32

64.46
51.76

63.25
56.46

'■ 74.16
57,38Darllold

Gelox
66.31
70.74

06.24
71.38

73.16
78.10

76!16-—'
79.32Darllold

Shervel
74. S9
fltgo ,

76.66
66.28

77!34
67.32

" 61.37
69.46Darllold

Body Guard
6o.82
42.10

68.24
44.56

74, 53
48.27

76.31
47.86Darllold

Aveeno
70.44
64.60

72.69
53.10

76.66
56.43

76! 17
58.40

^ percent of total soUde In the lee cream mix vat38.5. The percent fat was twelve.

measured with MacMlchael Vlscoslmeterand calculated In centlpolses. wvoxmoser



 

63

^ Jaiai Viscosity of
^ ̂//T a t 3D °h

dO

Viscosity
/leisure
IN fliC
Michael "

(.0 I

HO -\-

10 -

\

\

Ld.

n:

N-

\

\

\-

Jd Ld

\Viscosity of eiftf*'
hours dt :50^F

\

\
\
N

S

\

\

Ld

p]

N:

a

\

\

N

pn

\

\

Nd

N

\
\

\

\

\
\

\

N

N

L.
N

\ bj

-\«
>

AtV®^ ^ \0^ f,'^ v/'
« <5'' C('
* f^Vfra^c of II SaN\pI(?s

.>

Figure No. 3

A Comparison of the Immediate Viscosity of the Ice Cream Mix and the
Viscosity of the Same Mix After 24 Hours at 30 Degrees Fahrenheit
with Different Stabilizers Used in the Mix.
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of C&ulfleld (53) y who found that stabilizers had no

influence on the shrinkage of ice cream*

Viscosity of Ice Cream Mix

The relationship of viscosity of ice cream mix to

different stabilizers at 30 degrees P., inmediately and at

the end of twenty-four hour period, is shown in Table XII,

(Experiment II)* Viscosity tests were determined by a

MacMichael viscosimeter (Figure 5)* The viscosity tests

show a variation of forty-five to eighty-four centipoises*

The ice cream mix showed an increase in viscosity end

aring twenty-four hours in all samples, and the viscosity-

was greater at a lower temperature. The viscosity was

greater on the mixes stabilized with gxims and gelatin,

especially after the gelatin had aged for twenty-four

hours. The viscosity of the mix made from stabilizers

of pectinic and cellulose origin were lower than those of

algin, gum, and Irish moss origin. The relationship of

viscosity and body and texture score is shown in Figure

1 and Figure 2. The relationships of immediate viscosity

to that after twenty-four hours at 30 degrees F. and at

40 degrees F. are shown in Figure 3 and Figure 4. The

relati<xiahip of viscosity of ice cream mix to Ttrody and

texture score ̂ s very slight or insignificant. The
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viscosity test on lee cream mixes shown in Table XII

(Experiment II), indicates a wide variation in resistance
to flow from the standpoint of the stabilizers rather than

the composition of the mix or the source of the dairy
products in the ice cream mix.

''-M



67

AC •

'

K

%

Figure 5

Cherry-Burrell duo-dash ice-cream freezer, 40 quart
capacity. The above equipment was used in these
experiments#

'B
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Figure 6

MeicMichael Viscosimeterj used to determine
the viscosity tests of the stabilized iiiixes«



CHAPTER V

SUMMARY

This Study vao conducted for the purpose of detemin-

Ing the effect and characteristics cf stabilizers on Ice

cream mix and on Ice cream, the finished product. Each

stabilizer was checked as to Its influence on processing,

freezing, body and texture, melt-down, shrinkage and

viscosity.

The study was divided Into two trials or two experi

ments, In order to obtain a check on the efficiency and

effect of the stabilizer on the mix and the finished product.

Each stabilizer was compared, through a mix of the same

composition, with Darlloid (produced from sodium alglnate)

as the Index. The Influence of stabilizers used In this

study on the freezing of Ice cream mixes was very much

alike In the freezing process. There were some variations

In the percent of over-run obtained between the various

stabilizers. In Table V and Table VI the whipping time

was two and three minutes respectively and the Ice cream

mixes stabilized with Drlcold and Permastan yielded 100

percent over-run, while the other stabilized mixes yielded

from 70 to 90 percent over-run. After the whipping time

was Increased to three minutes, as In Table VI, the percent

over-run Increased comparatively. The percent over-run
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wtLB affecttd 1>7 tht kind of ftabllizere used, especially

If modified stearetee were used as In the ease of Drlcold,

which Is produced trcm sodium alglnate.

The relationship of body and texture to different

stabilizers used In lee cream mix Is quite evident from the
f

data obtained In Table VIHExperlment Z, and In Table ̂

Sxperlment II. Drlcold, Darllold, gelatin, Pex*maBtan, and

Kragaleen were the leading stabilizers used In relationship

In body and texture score* The Ice cream produced from

mixes stabilized with the above mentioned stabilizers

decreased less In body score frcaa heat shook and produced

Ice cream of a very smooth body and texture. The lee cream

made from a pectin stabilizer mix was low In body and

texture score and wheyed off before and after heat shook.

The relationship and the effect of different stabi

lizers to shrinkage In lee cream were negative from the

data In this study. The Ice cream samples were stored at

low ten^ratures, subjected to heat shock, refrozen, and

no shrinkage occurred. The data obtained In this study

leads one to believe that until more ctmcluslve evidence

Is produced stabilizers are not Important factors In the

shrinkage problem

The relationship of the viscosity of the adx to

different stabilizers ma the body and texture score Is

shown clearly In Figures 1 and 2. The relationship
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th« vltcosity of the mix to different atablllsepe with

respeot to age and tenperatnre are ehown in Table XII

(Experiment II), Plgtirea 1 and 2 Indicate that the vlacoalty
of the mix haa aoiae Influence on the body and texture of the

Ice cream. The atablUzera of higher wlacoalty are directly
associated with the Ice cream scoring hl^r In body and

texture aa ehown In Figures 1 and 2 In thle atudy.

The data obtained In this study In regard to the

effect of the stabilisers used Indicate that the Ice cream

made from mixes stabilised with sodium alginate, cellulose

derlwatiresf and Irish moss are superior to those made from

locust bean« g\aa, tragaoanth gum, oat gum, i>eetln, and animal

tissue.

^  'isL' iiifi-
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