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PREF/ICE 

Mal ted milk drinks have been consumed f 0r a number of years . /1 lar ge 

vclume of the ice creara nade goes into the making of malted milk drinks . It 

has been observed tJ1a t there is not much uniformity in the making of malted 

milk drinks . Some fountain clerks use too much ice cream v,hile others do not 

use envugh . Also, the clerks in many instances , more or less guess as to the 

araount of milk that should b E: used. l'here ls a lsu a variatior. in the amount of 

fat used in 1,iaking mcllted milk drinks . One org,inizaticn , which serves several 

other org.'.lnizations, nake::; a malted milk base that .is cunposed vf ice milk. 

The m.ajority of th0 r.ialted milk drinks are r.1ade with i ce CN'..am which contains 

10 percent fat. The obJ ect of this research w::1.s to determine the best com­

bina tion of ingredients for the base a nJ tht: bLst combination of the base with 

milk to give the b t::::;t , talted milk drink .. . 
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STAT,:;MENT OF PRCBL.l'.J.! 

The mal t.ed milk drinks which ar e very popular throughout the whole United 

States seem to be variuble in quality from the standpoint of flavor , body and 

texture , and other fac tors. There a ppears to be no standard procedure for 

1lluking ma lted milk drinks and many firms dispensing these drinks seem to have 

their own i deas as to how these drinks should be prepared. There apparently 

has been very little r esearch reported on the v :,,rious factors a ffecting the 

qualities of these drinks . The work herein reported was concerned with the 

influence of variations in the c ompostion of ice milk and ice cream bases on 

the quality of malted milk drinks . An attempt was also made to develop a 

malted milk drink which would be satisfactory for the g eneral consuming public . 
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ill!.v'I E~ OF LITE.'U TURE 

While the origin of the art of making malted milk drinks is vague, it is 

reported by Hunziker (4) tha t the process for making malted milk was invented 

by William Horlick of Racine, Wisconsin, in 18JJ. He further stated tha t there 

were t wo pha ses used in the manufactu:re of malted milk , and that these phases 

are the malting of the barley grain and the manufacture proper of the malted 

milk. McCray (9) reported th at the true purpose of malted milk is to add 

flavor and nutritive value to fresh whole milk or skimmed milk in order to 

make it a more pleasing beverage. Lampert (6) r epor t ed that the uses of 

malted milk are: soda fountain drinks and other beverages, confections, baby 

f'oods, and food for invalid:, . From general observations , it appe;:. rs t hat the 

mos t common use of malted milk is in the making of malted milk drinks, choco­

late malted milk drimrn , and frosted ma l ted milk drinks . 

Henderson (3) stated that chocolate malted milk drinks should be the first 

concern of t he soda fountain operators because th t~y are the most popular of 

the drinks containing .milk and ice cream. Parks (11) r eported in 1938 that 

"chocolate malted milk11 had the grea tes t public f avor. Henderson ( 3 ) r eported 

th at the popula rity of "chocolate malteds" is due to their delicious taste, 

high food value, and the quick energy they provide . McGray ( 9) stated that a 

high grade malted rillk bever age has a creamy color like tha t of whole grain. 

Parks (11) reported that t here are only four fundame:: t als to be observed 

in the making of any good malted milk . These four f undamentals are th at all 

ingredi.ents mu s t be fre sh and pure, enottgh of each ingreciient mus t be used, 

the milk must be very cold , and the drink must be a llowed to mix a suitable 

length of time. 

Hender sen (j) stat ed t hat the problem of the founta in oper ator who wants 

to increase his business is to make "chocola t e malteds" the way people in his 



community like them best. According to Parks (11), the ,cause of most faulty 

malted milks is due to the f act that d ispensers do not allow enough time f or 

each inf,redient to be absorbed so tha t the finished product will have Uiat 

rich, smooth flavor tha t means more snles • 
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.MacIntosh (8) stated that all guesswork mm. t be eli.min:.!ted from the l'IUX­

ing of ma lted milk. Gundlach and .esmond (2) reported t ha t education, guidance, 

and supervis ion of soda fountain clerks must be thorough , continuous, and 

intelligent. They further reported tha t providing manuals, giving demonstra­

tions, and showing pictures of ho.-, to do it a nd how not to do it will help in 

the educ~tion of fountain clerks. The cornerstone of the educational program 

should consist of th e sales representat i ves of t he wholesale manufacturer who 

personally teach, demonst r at e , counsel, admonish , inspire, and follow through 

with individual clerks s erving in the s tores of their dealers. Much of the 

educational work can and should be done en masse in groups or classes, but 

soille individu.:.:i.l tuit ion i s neces!jary for individuals at their work. 

Landess (7) stated that i n making a malted .milk one should put l ! ounces 

of syrup in a shaker can , add one lfo . 24 d ipper of ice cream ,nd six ounces of 

whole, cold milk, add t wo mediwn heaping teaspoonf uls of malt, and put the c an 

and ingr edients on the mix~r and let stir for one minute . While the mixer is 

rw:ming , take a 12-ounce soda glass, and put in one No. 24 di pper of ice cream 

and add one heaping soda s poon of whipped cream. Malted milks made in this 

manner v. ill please t he custaners and make them c ome back for more , provided 

the proper ingredi ents a re used in the making . Th e best merchandising idea is 

for t he dispenser to ma ke a quality drink and s erve it i n a clean, sanitary 

way. 

MacIntosh (8) reported that a thin blown gl ass of 12-ounce capacity 

will make an :impression tha t will do much toward building up 1:,he trade. Since 

malted milk drinks mus t be s erved cold , all gla sses should be pre-iced. 



Landess (7) reported that if a dealer will make his own syrups in $Jtall 

quantities Md keep them fresh, ho will serve a better drink. If it is not 

possible to do t his, one should use so1ue ·well advertised manufactured syrup . 
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Jones (5) stated tha t a drink mixer is used to properly blend the flavor­

ing., milk a nd ice cream, to aerate or fl. uff the drink to a smoothness of 

texture, and to create the greatest taste appeal. 

Henderson (3) reported that with the chocolate syrup under refrigeration, 

the ice cream between 5°F. and l0°F., and the milk at 32°F., conditions are 

ideal for obtaining the maximum volume and smoothness. 

Jones (5) reported tha t while the t1;;mperature of the milk and ice cream 

have a marked effect on the finished drink, the type and speed of mixing is 

the real secret. A too violent agitation breaks down the ice cream too 

rapidly and does not permit proper and thorough aeration. The air pockets are 

broken down faster than they are formed and causes the drink to taste f l at. 

It was stated (1) that the violent high speed agitator whirls the lir~uid 

around and ar ound, which wea.rs down the hard ice cream. The agitator creates 

a vortex which draws the ice cream anct the other ingredients in contact with 

the rotating buttons. There are two distinct movements of the mix which may 

be observed. The rotation in a horizontal plane is caused dir ectly by the 

rotation of the agi t ator following the round 'tialls of the container and 

advantageously disturbed by the vertical ribs in the cont.u.ner. The rotation 

in a vertical plane is caused by the vortex., down along the agitator shaft, 

outwards from the agit at or buttons towards the wall of tile contai ner and up 

along the side of the container wall. A corresponding r otation t akes pl ace 

underneath the lower agitator button. 

It was also r eported (1) that in making a malted milk drink, tha t the 

mix constitutes the film mat er ial and the action of the agitator makes the 

air bubbles small or l ar ge and wi th walls of varying thickness and stability. 
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The character of the malted milk depends upon these factor::;. It is smooth or 

coarse, creamy or slushy, weak or stable in texture, fas t or slow whipping, 

and a desirable or undesirable product. A malted milk aerated to the maximum 

is a structure with as many bubbles as it can have and bubbles of such size 

tha t the surroundmg liquid films stand up and do not give a\vay. A malted 

milk drink of such quality will be creamy and foamy, will have a lone , lasting 

"head," and will fill bigger glasses without an increase in the quantity of 

ingredients used. 

Jones (5) stated that the nri.xing time of malted milk drinks will vary a s 

the relative amount and temperature of the ice cream and milk varies. It has 

been reported (1) that the maximum volume depends on low tem;>erature and is 

reached at about 30°F. Since the milk quantity is the greatest in comparison 

with the quantities of the other ingredients, the milk naturally exerts the 

greatest influence as f ar as whipping ability of the mix is concerned. Jones 

(5) reported that because of the overrun in ice cream, it cannot be aerated 

during the mixing process, and that the aeration takes place entirely in the 

milk. When a larger amount of milk is used, it is possible to obtain greater 

aeration and a greater increase in volume of the finished drink. Milk mixed 

0 at 32 F. will show the greatest percentage of overrun or aeration and the 

greatest smoothness . Jones (5) further reported that a rise in the temperature 

of the milk from .320F. to 40°F. will decrease the possibilities of aeration 

about 13 per cent. When the milk is at room temperature it will seldom 11give 

over a 20 per cent increase in volume while milk around 32 degrees will run up 

as high as 90 per cent." 

It has been reported (1) that as far as the "time required to mix.'l is 

c onc erned, one must distinguish bet.~een the "time required to break down the 

ice cream to obtain a homogenous mix without lumps," and the "time required 

to a er ate the mix to a maxirnwn. 11 It depends, alung with other factors, mainly 



on the relative quantity , texture, and temperature of the ice cream used, and 

whether or not the "time rey_uired to break it down 11 is equal to the "time 

required to aerate the mix to a maximum." All of the factors must be con­

sidered simultaneously and never individually. When the nmax.i.Jnum quantity 

obtainable 11 is concerned, one must be aware that the amount of aeration 

obtainable depends on many factors and that no fixed relationship between the 

"maximum quantity obtainable" and any of the influencing factors has been 

established. When "maximum quantity'' is desired, a mixing time of at least 
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90 seconds will be required, and the consistency will be creamy, finely 

aerated, and the temperature will be about J2°F. When a thick or slushy 

mixture is desired, 30 to 45 seconds are sufficient to break down the lumps of 

ice cream, the volwne will be about 12 owices, and the temperature will be 

between 26°F. and 28°F. 

It was reported (1) that when cold milk and cold hard ice cream are used 

the container sh0uld not be chilled but should be at room temperature. 'Ihe 

closing of t he container during the mixing process has no effect on the 

quantity obtainable nor on the time required to aerate to a maximum. As far 

as the time required to mix and greatest aerat ion is concerned, no particular 

speed for mixing a malted milk drink can be pointed out as being the most 

advantageous one. However, the speed of the agitat0r must be gr eat enough to 

fold in as much air as the mix is able to retain, it must be great enough to 

create a violent agitation to wear down the lumps of hard ice cream, and it 

must create enough heat to raise the temperature of the mix to the point at 

which the mix is able to hold the r.iost air . When the speed is too great, the 

agitator will not get in proper contact with the mix; it will destroy the 

whipping qualities of the mix, and it will be too violent for a light drink 

vfith a large amount of liquid. Ten thousand to 14,000 R. P. M. is the most 

desirable range in speed. 
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METHODS 

A. Preparing the Mixes 

The ing redients used in the making of thes e ice milk and ice cream mixes 

were: fre:sh cream and milk, plain condensed s ki n1 milk 30%, sugar, stabilizer 

(Dariloid), vanilla , and water. These ice milk and ice cream mixes were 

made in 50 pound lots . The ingredients used in the different mix.es were 

weigh ed out and placed in clean and well- tinned, ten-gallon milk cans . These 

cans, containing the ingredients, were placed in can-wash va ts and water was 

put in the vats to above the level of the contents in the cans . This water 

was then heated by steam injection so tha t the pasteuriza tion process could 

be accomplished. All of t he ice milk and ice cream 1nix.es were pasteurized at 

155°F. for 35 minut es . A Taylor Cleanlirrer thermometer, 45 inches long, was 

placed in the can farthest f rom the steam injection pipe to indicate when the 

pasteurization t emperc:.1.ture had been reach ed. After pasteurization, the mixes 

were homogenized , using a Gaulin t wo-stage homogenizer with a capacity of 125 

gallons per hour, at 2,500# pressure per souare inch . The ice milk and ice 

cream mixes wer e t hen cooled to a pproximately 55°F .. by running over a surface 

cooler . The cooled ice milk and ice cream mixes were collected in clean cans 

and stored at a temper ature of about J60F. for approximately 16 hours . A 

Cherry- Burrell 40-quart Duo-Dash bat ch freezer was used to freeze the rnixes . 

'fhe vaniila was added to the mixes at the time of freezing . In freezing t.he 

mixes, t he nix with the smallest percentage of either the fat, serum solids, 

sugar, or stabilizer content was frozen first and the other mix.es were frozen 

as th e percenta ge of L,t , serum solids , sugar , and stabiliz er content was 

increased . The mixes were frozen in this manner so as to eliminate the 

necessity f or flushing the freezer after freezing each batch . Also, in 

freezing the i:1ix that had the next highest percentage of either fat, serum 
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solids, sugar, or stabilizer content, there ..,., ould not re.llW.in enough of any of 

these ingredients in the freezer to materially change the composition of the 

next batch of ice milk or ice cream frozen. An attempt was made to obtain 

100% overrun for all of the mixes . After freezing, the ice milk and ice 

cream bases were put in JO#-capacity cans that had been cleaned and steamed. 

The cans were then labeled as to the con t.ent s contained and stored at, o°F. to 

-5°F. in the cold stcrage vault for hardening . 

B. Method for Making the Malted Milk Drinks 

'!he malted milk drinks were made from a mixture of chocolate syrup, ice 

milk or i ce cream, whole milk, and malt powder. 

1. Preparing the Chocolate Syrup 

A chocolate syrup was made with the following composition: 

Water 
Corn syrup 
Sugar 
Cocoa (Van-Houten) 
Salt 
Plain condensed skim 

milk JO% 
Vanilla (Pour-fold) 

The sugar, cocoa, and salt were mixed together. 

22.8 % 
35.6 % 
24.7 % 
8.25 % 

.044% 

B.Jl % 
.082% 

The water, corn syrup• and 

plain condensed skim milk were placed in a sta inless steel container, and the 

mixture of sugar, cocoa, and salt was adtiecl to the i ngredients in tho con-

tainer. The container with the ingredients was then put in a vMter bath 

which was equipped wit.ha steam coil, a cold water line, and an overnow pipe. 

'Ibe water was heated by the steam coil wit il the temp erature of the chocolate 

syrup in the container reached 200°F., and the water bath was then ad,justed 

to a temperature of 200°F. by running in cold water. '!his temperature was 

maintained for 15 minutes . The chocolate syrup was stirred intermittently 

during the heating and holding and then cooled to about 80°F. by running 
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cold water into the wat 1;;r bath. The vanilla was t h t."'ll added by stirring it in 

with the syrup. The chocolate syrup vias chilled overnight in a room. which 

0 
was maintained at approximately 36 F., and then placed i n quart-glass jars, 

which had previ 0usly been cleaned and sterili zed, and stored in a room which 

wa s maintain ed at a pr,r oxi mately 50°F. 

2. Preparing the .Milk 

The milk used in making the malted milk drinks was s ecured from the 

college creamery, and it had been previously 3tandardized, pa.steurized, and 

homogenized . Fat tes t s using th~ Babcock method were made on the milk, and 

when the milk ,'las found to conta in more than 3. 5% fat it was restanctarctized 

with fre sh ski mmed inilk and again pasteurized at 143°F. for 30 minutes by 

placing in a 1,000 ml. Erlenmeyer flask, covering th e opening of the flask 

with parchmunt secured by a rubber band a nd heating in a wat er bath equipped 

wi th a steam coil, a cold water line, and an overflow pipe. The container 

of the milk used in making the malted milk drinks was placed in a water bath, 

a clean thermometer was put in the flask and the water ba th containi ng the 

flask of oilk was th en put in the cold storage vault at a temper a ture of ooF. 

to -50F. until rart of the water w0. s froz en so that the te.r:::i.perature of the 

milk could be lowered to J20F. When the temper ature of t he milk reached 32°F., 

the water ba th was r emoved from the cold storage vault. As it became neces-

sary to again lower the t tmiper a ture of the milk, the wat er ba th was again 

placed in the cold storage vault. 

J. Equii,rtent Used 

The mixer cup and el.assware used for ma king the malted milk drinks were 

kept in a roan at a t emper ature of approximately 50°1r . and the malted milk 

drinks were also made in this room. A No. 30 Hamilton Beach mixer was used 
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to mix the malted CTilk drinks. 

4. Making the Malted Milk Drinks 

The following amounts of i ng redients were used in making the malted milk 

drinks. 

l f oz. chocolate syrup 
2 oz. malt powder 

ice milk or i ce cream 
6 oz. 3.5% milk 

(36.967 grams) 
(14.175 grams) 
( 92.0 grams) 
(177 ml. ) 

The ice milk or i ce cream used was tempered to 12°F. and the chocolate 

syrup used wH.s t empered to 50°F. In making the malted milk drinks, the 

chocolate syrup, ice milk or ice cream, a nd malt powder were weighed out on 

ba l ances wh ich ·were acc ura te to within 1/10 of a gr am . The milk wa s measured 

in a 250 ml. gr aduated cylinder. The chocolate syrup was first plac ed in the 

mixer cup , follovied ~'Ii. th the ice milk or ice cream, milk , a nd the malt pow der 

in the order named . The malted milk dr inKs were Mixed for one minut e. 

C. Determining the Viscosity 

The viscosity of the malted milk drinks ~as determined by measuring the 

time required for 50 ml . of the drink to pass thr o1.1t; h a d evice simila r to the 

Borden- Body Flow .Meter (10). The homemade version of t he Borden-Body Flow 

Met er was constructed in the f ollow ing manne r: A piece of gl ass tubing 8! 11 

long with 3/8 of an inch insi de diameter was inserted through a No. ? rubber 

stopper s o that one end extended one i nch beyond the sma.ll diameter of the 

stopper. A smaller gl ass tube was inserted as an a ir vent. i\n 8-oz. 

Mojonnier s ample bottle ,.a s obtained and filled nea rly f ull with distilled 

water. A mar k was made with a fil e approximat ely l ! " from the bottor:i uf th e 

bottle i n t h e upri ght position. The buttle was then inver ted and the water 

allowed to flow from the bottle thr ough the 3/8 inch gl a ss tube until the level 

of the wat er r eached the mark on the bottle. A gr a duated cylind er was used 
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to ca tch the outflowin.~ water and .~hen a quantit y of 50 rnl. had flowed through 

the tube a second mark was made on t he bottle. 'l'his was r epeat ed several 

t imes so that the measurement could be checked. 

Th e viscosity of the drinks 11~as determined by filling nearly to capacity 

the 8-oz. Mojonnier :;ampl e bottle , i nserti ng the No . 7 rubber stopper fitted 

with the glass tubes, inverting the bottle , and holdine in a vertical position 

by a l a r ge clamp attached to a ring stcind . The malted milk drink was allm~ed 

to flow through the discha r ge tube and the time r equired to discharge 50 rnl., 

meas ured by the distance between the t wo marks, was determined wj_th a stop 

watch . 

D. Dete r mining the Volume 

The v olume of' the malted milk drinks was measured in a 1,000 ml . grad­

uated cylinder i mmediat ely after r emoval from the mixer. 

A 100 ml. quantit y of each malted milk drink was poured into a 100 ml. 

gr aduated cylinder and held a t room temper a ture, which ranged from ?2°'r'. to 

91 ° F., in 0r der to observe the r ,1te and extent of s epar a tion or stratifica tion 

and shrinkage in volume . These observation s were J,1ade at time intervals of 

2, 4, 8 , 12, 16 , and 20 minutes . 



EXPERIMElJTAL 

This work was concerned with the influence of variations in the com-

position of ice milk and ice cream bases on the viscosity, volume , and body 

and texture of malted milk drinks . Accordingly, i ce r.1ilk a nd ice cream bases 

were prepa r ed to cont clin va rying percenta/ es of f at , s erum solids , suga r , and 

s tabilizer . 

1he base mix used in thes e experi..m.ents ha d the following coriposition: 

fat 
serum solids 
sugar 
stabilizer ( Dariloid) 

12. 0% 
u .o,; 
14. 0% 
0.4% 

From this base mix, variations were 1:iade in the va rious constituents as 

folloviS : 

Fat content: l~.()%, 6. 0%, 8. 0%, 10. 0%, 12.0;b, and. 14. 0% 

Serum solids content: 8 . 0%, 9.5%, 11. Qi , 12. 5~, 14. ~, and 15 . 5% 

Su.gar content: 9. 5%, 11. 0%, 12. 5%, 1.4. a~, 15. 5~, and 17. 0% 

St abilizer content: 0.2%, 0 . 3%, 0. 4%, and 0. 5~ 

A. The Influence of the F'at t;ontent of Ice l{ilk or 
Ice c;reruu on the Viscosity, Volume, and 
Body and Texture of Malted Milk Drinks . 

The dt:ita i l t;d d;.1t a on t he influenc e of v~r iati0n:s in the f ::i. t cur. tent cf 

t he ice milk or ice cream bases used in ma king rllill ted milk drinks on the 

viscosity, volwne., and body and texture of the dr inks are shown in Table I . 

A sun11,1<iry of the da t a on the five tria ls in Table I is presented in t able II . 

The data ar e pr esented gr aphically in Gr aphs A and B. 

1. Viscosity 

The d a t a shown in Tables I a nd II a nd _r.; resent ed gr aphically in tir aph A 

ind icate tha t when the f c1.t content of the bases us ed in making th e malted 

milk drinks r anged frcm 4 . W, to 8 . W, the r e was no significant variation in 
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Fat 
Content of 

Base - % 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

I 

TABLE I. The Influence of the Fat Content of Ice Milk or Ice Gream on the 
Viscosity, Volume, and Body and Texture of Malted Milk IJrinks 

Initial 
Visco sit{ Volwne Volume After Holdiruz at Room Tempero.ture f or: Body and Texture 
Second.s 1ll. 2 min. 1 4 min . 18 min. 112 min. 116 min. 120 min. 

Trial I 

71 555 99 1/2 98 95 93 3/4 90 1/2 84 sl. lumpy ; small air cells 
predominat e ; sl. creamy; 
not enough ice crystals 

85 570 94 93 1/2 91 3/4 90 1/2 88 1/2 8.3 1/2 sl. lumpy ; large air cells 
predominate; sl. creamy; 
not enough ice crystals 

50 550 99 97 95 1/2 93 3/4 90 8.3 sl. lumpy; l ar ge air cells 
predamina te; sl. creamy; . not enough ice crys tals 

54 545 98 96 94 3/4 93 88 3/4 82 1/2 sl. lumpy; small ai r cells 
predominate; sl. croamy; 
not enough ice crystals 

56 520 98 1/2 97 96 94 91 83 1/2 lw11py; small air cells 
predominate; sl. creamy; 
not enough ice crys tals 

47 525 97 1/2 96 1/2 95 93 89 1/2 83 lumpy; small air cells 
predomi nate; sl. creamy; 
not enough ice crystals 

a Time required for a 50 Ml. portion to flm1 through a homemade version of the Borden-Body 1' ... low Meter t= 



TABLE I. (continued) 

Fat I I Initial 
Content of ViscositK Volwne 
Base - % Seconds - Ml. 

Volume Af ter Holding a t Room Ternperatur~ for: 
2 min . L_4__1ni!l d 8 __ min . 112 min. 116 rn.1,_n. 1 20 min. 

Body and Texture 

Trial II 

4.0 81 580 99 1/2 99 98 95 86 77 1/2 all ice milk dissolved; 
small a ir c ells predominate 
not enough ice crystals 

6.0 72 575 95 92 1/2 91 88 83 74 1/4 sl. lumpy ; small air cells 
prodominate; not enough 
ice crystals 

8.0 84 570 97 96 95 93 88 79 sl. lumpy; l arge a ir cells 
predomina te; creamy; not 
enough ice crystals 

10.0 55 545 90 88 86 83 1/2 79 1/2 71 3/4 sl. lw~py ; l ar ge air c ells 
predaninate; creamy; not 
enough ice crystals 

12.0 61 540 94 1/2 93 90 1/2 88 1/2 84 1/2 75 1/2 sl. lumpy; small air cells 
pred~r~nate; creamy; many 
ice crystals 

14.0 56 540 97 92 89 1/2 88 85 76 sl. lumpy ; small air cells 
predominate; creamy ; many 
ice crystals 

a 
Time re:1uired for a 50 Ml. portion to flow through a homemade version of the Borden-Body Flow Meter 

t 



TABLE I. (continued) 

Fat Initial 
Content of Viscosit{ Volume Vol ume Af ter Holdiru? at Room Temperature for: Body and Texture 
Base - ~ Seconds Ml. 2 min. I~ min. 18 min. 112 min . 116 min. 120 min. 

Trial III 

4.0 80 580 95 1/2 95 94 93 89 3/4 84 1/2 all ice milk dissolved; 
small air cells predominate 
sl. creamy; not enough 
ice crystals 

6.0 68 565 93 92 1/2 911/2 88 1/2 83 76 all ice milk dissolved; 
small a ir cells predominate 
creamy ; not enough ice 
crystals 

8 .0 78 555 93 1/2 92 1/2 911/2 89 1/2 86 79 1/2 all ice milk dissolved; 
small air cells predominate 
very creamy; many i ce 
crystals 

10.0 69 545 96 1/2 94 1/2 93 90 1/2 86 77 1/2 sl. lumpy; small air cells 
predominate; very crea.fi\v; 
many i ce crystals 

12.0 50 527 93 1/2 92 90 1/2 89 85 74 sl. lumpy; l arge air cells 
predominate ; creamy; many 
ice crystals 

14.0 68 535 95 1/2 94 93 91 3/4 88 1/2 80 sl. lun1py; small air cells 
predominat e ; very creamy; 
many ice crystals t= 

a Time required for a 50 Ml . portion to flow through a homemade ver sion of the Borden- Body Flow Meter 
(j 



Fat Init i al 
Content of Viscosizy- Volume 

Base - "I!_ Secondsa Ml . 

4.0 6J 575 

6.0 75 550 

8.0 90 575 

10.0 91 535 

12.0 58 535 

14.0 50 540 

TABLE I. (continued) 

Vol:"•• i, fte~ Holdi!Y) a t Room. Temperature. f or: ·1 
2 nn.n. I !± r.11.n. 1 s lil.111. I 12 min. I 16 nun. I 20 fiiln. 

Trial IV 

95 94 93 1/2 92 1/2 91 88 

96 95 1/2 94 3/4 93 1/2 911/4 87 

93 92 1/2 91 3/4 90 1/2 86 1/2 811/2 

95 1/2 94 1/2 93 1/2 92 89 84 

94 92 90 1/2 88 86 1/2 79 1/2 

93 90 1/2 88 3/4 87 83 73 

Body and Texture 

all ice milk dissolved; 
small air cells predominate 
creamy; not enough ice 
crystals 

sl. lumpy; small air cells 
predominate; creamy; many 
ice crystals 

all ice rnilk dissolved; 
small air cells predominate 
creamy; many ice crystals 

sl. lumpy; small air cells 
predominat e ; creamy; IW1ny 
ice crystals 

sl. lumpy; small air cells 
predominate; creamy; not 
enough ice crystals 

lumpy; small air cells 
predominate; creamy; not 
enough ice crystals 

a Time required for a 50 Ml. portion to flow through a homemade version of the Borden-Body Flow Meter I-' 
~ 
n 



Fat 
Content of 

Base - % 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

~
nitial 

Viscosity olwne 
Seconds a .Ml. 

41 545 

' 
47 545 

36 530 

52 525 

31 500 

44 525 

TABLE I. (continued) 

Volume H ter Hol ding at Room Temperature for: 
2 min. I 4 min. I 8 min. I 12 uin. µ.6 Illi n . 120 rain. 

Trial V 

89 1/2 87 85 1/2 84 82 r,s 1/2 

91 89 1/2 89 87 1/2 84 77 1/2 

90 87 1/2 86 84 1/2 82 1/2 78 

89 l/2 87 1/2 86 84 1/2 811/ 2 75 1/2 

94 90 88 1/2 86 3/4 84 1/2 79 

90 86 84 82 1/2 80 1/2 76 3/4 

Body and Texture 

sl. lumpy; l arge a ir cells 
predominate; sl. creanzy-; 
not enough ice crystals 

sl. lumpy; l ar ge air cells 
predominate; sl. creamy; 
not enough ice crystals 

all ice milk dissolved; 
l ~r ge air cells predominate 
sl. creamy; not enough ice 
cryst als 

sl. lumpy; l arge air cells 
predominate; sl. creamy; 
not enough ice crystals 

sl. lumpy; small air cells 
predominate; :31. creamy; 
not eno~~h ice crystals 

sl. lumpy ; small air cells 
predomin,,. te; sl . creamy; 
not enough i ce cryntals 

a 
Time required for a 50 111. portion to f low through a homemade version of the Borden-Body Flow Meter 

I-' 

t: 
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4. 0 67 .2 

6.o 69.4 

8.0 6?.6 

10.0 64.2 

12.0 51. 2 

14.0 53 

TABLE II. Summary of the Inf luenc e of the Fat Content of Ice Milk or Ice Cream on the 
Viscosity, Volwne , and Body and Texture of Malted Milk Drinks 

( Average of Five Trials) 

• Volwae Aft er Hol ding at 
~ Room Temper :.1. ture for: Volume of Non-Whi pped Portion 

r-i 
id ~ •rl 
+l 2 4 8 12 16 20 2 4 8 12 16 •rl ,-l 
r:: 0 

min. min . min. min. min. min. min. min. min . min. min. H> 

567 95.8 94.6 93.2 91.65 87.85 82.5 .6 1.35 4.85 9.5 12.15 

561 93.8 92.7 91.6 89.6 85.95 81.65 .85 1.5 4.7 9.05 11.9 

556 94.5 93.1 91.95 90.25 86.6 80.2 .75 1.4 5.1 9.2 12.1 

539 9).9 92.1 90.65 88.7 84. 95 78.25 .6 1.15 4.05 8.35 11.4 

525.4 94.9 92.8 91.2 89.25 86.3 78.3 .6 1.2 4.15 9.1 12.45 

533 94.6 91. 8 90.05 88 .45 85.3 77.75 .45 1.05 4.3 8 .8 11.8 

20 
min. 

15.9 

16.0 

15.75 

15.J 

17.4 

16.6 

a 
Time required for a 50 Ml . portion to f low through a homemade ver sion of t he Borden-Body Flow Meter 

I-' 
\Jl 
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GRAPH A. 

The Influence of the Fat Content of Ice Milk or Ice Cream 
on the Viscosity of Malted Milk Drinks 

• • 

• 

• 

• 

8.0 10.0 12.0 

Percentage of Fat 

16 

14.0 



17 

the viscosities of the drinks . It appeared that where 10.~ or mor e fat was 

present in the base the viscosity of the drinks tended to decrease as the fat 

content increased. It should be noted tha t the aver age viscosity of the drinks 

made fr un the base containing 14. 0;-1, fat wa s sligr: tly higher t han that of the 

drinks made from the base containing 12. 0); fat . 

2. Volume 

The data in Tables I and II and presented graphically in Uraph B 

indicate that as the fat content of the bases increases the volume of the 

drinks decreases with bases contairiing from 4.W, to 12.0',t fat , inclusive . 

The malted milk dl"inks made from th e base conta ining 14. ~ fc1.t s l, owed a 

definite increase in volume over the drinks made from the base containing 

12.0% fat . This appears to be significant sinc t: this sitUiltion pr evailed in 

all trials except trial two, and in this instance the volwr~ s obtained were 

the s ame. 1her~ appears to be a r ather close correlation between an increase 

in fat content and a decrease in volume of the malted milk drinks . However, 
, 

in trial four the volume obt a ined with the 8 . 0% fat base wa s considerably 

greater than the volume obtained with the ba se c ontaining 6.0% fat. The 

increase in the volume obtained for this one drink is apparently the c ause of 

the upward surge of the average curve (Graph B) at this point . No definite 

explanation c an be offered for this discrepancy . The volumes obtained for 

the drinks made in trial five wer e below the vol wnes obtained for the other . 
drinks with the exc eption of the drink made in trial one wi th 14 .0% f at . No 

reason can be given for this apparent discrepancy. 

The £at content of the bases used in making n:w.lted milk drinks appeared 

to have no significant influence on the volume of t he drinks after holding at 

room t emperature for var ious intervals . 'J.'he a verage volume in the five trials 

shown in Ta ble II indicates that the drinks made with the base containing 
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GFV\PH B. 

The Influence of the Fat Content of Ice Milk or Ice Cream 
on the Volume of Malted Mi lk Drinks 
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4 . ~ fat apparently maintained the gr e :.it est volume throughout the 20-minute 

holding period but there were no g rea t differenc~s between the volwues of the 

v11 rious drinks . 

The f at content of the bases used in im king the malted milk drinks 

appeared to have no significant influence on the r ate of s eparation of the 

whi pped portion and non-whipped portio~ or the drini-:.s . the data i ndicate 

that the drink~ .wade with the base containing 12.0% fat showed the greatest 

amount of the non-whipped portion after holding 20 minutes . There uw.y have 

been a tendency for the drinks with the higher percentage of f a.t to show a 
, 

little less separation betweer. the whipped and the non- whi .PJ;ed portion but the 

differenc es are too small to be significant . 

B. The Influence of the Serum Solids Content of Ice Milk or 
Ice Cream on the Viscosity, Volume, and 
Body and Texture of Mdl ted Hilk Drinks . 

The detailed data on the influence of varia tions in the serum solids 

content of the i ce milk or ice cream bases used in lllrtking malted milk drinks 

on the viscosity, volume, and body and texture of the drinks are shown in 

Table III. A suramary of the data on the five trials in Table III is presented 

in Table IV . The data are shown graphically in Uraphs C and D. 

1. Viscosity 

The data in Tables III and IV and presented graphically in uraph Cindi-

cate no definite correlution between the viscosity of the drinks and the bases 

containing the different percenta; es of serum solids . In Table IV the oata 

show tha.t no great variation exists in the average viscosities for th.c cirin..4:s. 

It may be significant that the greates t viscosities were generally obtuined in 

the drinks made with the base containing 12.5% serum solids . No explanation 

can be given for the low viscosity of the drinks made in trial five. 



TABLE III. The Influence of the Serum Solids Content of Ice Milk or Ice Cream on the 
Viscosity, Volume, and Body and Texture of Malted Milk Drinks 

Serum Solids Initial 
Content of Viscosit{ Volume Volume After Holctins at Room Temferature for: Body and Texture 

Base - % Seconds JU. 2 min. tL. min. 18 min. 112 min.I l min.I 20 min. 

Trial I 

s.o 65 535 91 89 1/2 87 3/4 86 1/2 82 1/2 77 1/2 all ice crei:illl dissolved; 
large air cells predominate 
creamy; many ice crystals 

9.5 63 528 96 94 1/2 93 92 88 J/4 83 1/2 all ice cream dissolved; 
large air cells predominate 
creamy; many ice crystals 

11.0 56 520 98 1/2 97 96 94 91 83 1/2 lumpy ; small. a ir cells 
predominate; sl. creamy; 
not enough ice crystals 

12.5 65 550 90 1/2 89 1/2 88 3/4 87 84 3/4 80 1/2 sl. l umpy; l arge air cells 
predominate; sl. creaieyr; 
not enough ice crystals 

14.0 63 530 911/2 89 87 85 3/4 82 1/2 76 lumpy; l arge a ir cells 
predomin ;te; thin body; 
slightly creamy; not enough 
ice cryst als 

15.5 54 530 97 95 94 1/2 93 89 811/2 sl. lumpy; l ar ge air cells 
predominate ; thin body; 
sl. creamy; not enough ice 
crystals 

a Time required for a 50 111. portion to flow t hrough a homemade version of the Borden-Body Flow Meter 
I\) 
0 



TABLB III. (continued) 

Serum Salid e Initial 
Content of Viscosit{ Volume Volume After Holdirul at Roan Temoerature for: Body a nd Texture 

Base - % Seconds Ml. 2 min .I li. min . t 8 min. I 12 minL 16 minL 20 min. 

Trial II 

8 .0 75 550 93 92 91 88 1/2 85 80 all ice cream di ssolved; 
small air cells r r edominate 
Vbry crec,.my; many i ce 
crystals 

9.5 71 530 97 1/ 2 96 1/2 95 93 1/2 90 84 1/2 all ice cream dissolved; 
small air cells predaninate 
very creamy ; many ice 
crystals 

u.o 61 540 94 1/2 93 90 1/2 88 1/2 84 1/2 75 1/2 sl. lumpy; small air cells 
predomina te; creamy; many 
ice crys tals 

12.5 86 575 94 93 911/2 89 84 76 1/2 sl. lumpy ; small air cells 
predominate; v ery creamy ; 
many ice crystals 

14.0 56 540 92 91 89 1/2 87 1/2 82 1/2 75 sl. lumpy; l ar ge air cells 
predominate; creamy; many 
ice crystals 

-

15.5 64 550 92 87 1/2 86 84 1/2 78 72 sl. lwnpy; large air cells 
predomin.,, t e; sl. creamy; 
not enough ic e cry3tals 

a 
Time required for a 50 Ml. portion to flow through a homemade ver sion of the Borden- Body Flow Meter l\) 

0 
~ 



TA BLE III. (continued) 

Serum Solids Initial 
Content of Viscosity Volume Volume 1\fter Hold.in~ a t Hoom Temferature for: Body and Texture 

Base - ~ Seconds a Ml. 2 min. 14 min. 18 min. 112 min.fl min.120 min. 

Trial IV 

8.0 70 530 96 1/2 95 93 1/2 911/2 88 1/4 80 1/2 sl. lumpy; small air cells 
predominate; crer.::my; many 
ice crystals 

9 , 5 78 530 97 1/4 96 1/2 94 3/4 92 3/4 90 85 sl. lumpy; small a ir cells 
predcminate; creamy; many 
ice crystals 

11.0 58 535 94 92 90 1/2 88 86 1/2 79 1/2 sl. lumpy; small a ir cells 
predominate; creamy; not 
enouP.h ice crystals 

12.5 92 560 96 1/2 94 93 92 89 83 sl. lumpy ; small a ir cells 
predomina te; v ery creamy ; 
many ice crysta ls 

14.0 73 530 93 91 3/4 90 1/2 89 86 1/2 811/2 sl. lumpy; small a ir cells 
predomina te; very creamy; 
lmany ice crystals 

.. 
15.5 67 545 93 91 89 87 1/2 83 r?J 1/4 sl. lumpy; l a rge a ir cells 

predomin ·:: te; sl. creamy; 
not enough ice crystals 

a 
Time required for a 50 Ml. portion to flow t hrough a homemade version of the Borden-Body Flow Meter 

I\) 
0 
C) 



TABLE III. ( continued) 

Serum Solids F°itial 
Content of Viscosity olume 

Base - % Seconds a Ml. 
Volume After Holcting a t Room Temperature for: 

2 min. I l:i_ min. I 8 min. [2 min. I 16 min. I 20 rain. 
Body and Text ure 

Trial III 

8.0 64 525 94 92 1/2 91 89 1/2 86 811/2 sl. lumpy; small a ir cells 
predominc1. te; very creamy; 
many ic~a crys ,als 

9.5 54 545 94 93 91 89 3/4 86 1/2 80 sl. lumµy; l arge a ir cel ls 
predominat e ; very creamy; 
many ice crystals 

11.0 50 527 93 1/2 92 90 1/2 89 85 74 sl, lumpy; l arge air cells 
predominate; creamy; many 
ice crystals 

12.5 61 555 92 1/2 90 1/2 88 1/2 86 1/2 83 1/2 76 sl. lumpy ; l ar ge air cells 
predominate; very creamy; 
ma~y ice crystals 

14.0 58 535 9J 90 1/2 90 88 1/2 85 3/4 80 sl. lumpy; l arge air cells 
predomi rw te; creamy; many 
ice crystals 

15.5 57 537 911/2 89 3/4 88 86 1/2 82 1/4 72 sl. lwnpy; l arge a ir cells 
predominate; sl. creamy; 
not enour,h ice crystals 

a 
Time required .for a 50 Ml. portion to flow through a homemade version of the Borden-Body f low Meter 

I\) 

@ 



TABLE III. (continued) 

Serwn Solids Initial 
Content of Viscosity Volume Volume After Holding at Room Temperature for: Body and Texture 

Base - % Seconds a Ul. 2 min. I 4 mi.no I 8 mino t _12 mihol 16 m.in.1 20 min. 

Trial V 

a.o 37 515 93 91 89 8? 84 1/2 80 1/2 sl. l umpy; l arge air cells 
predominat e; sl . creamy; 
not enough ice crystals 

9.5 42 535 90 87 1/2 86 84 81 76 1/2 al. lumpy; large air cells 
predominate; sl. creamy; 
not enough ice crystals 

ll.O Jl 500 94 90 88 1/2 86 3/4 84 1/2 79 sl. lumpy; small air cells 
predominate; sl. creamy; 
not enough ice crystals 

12.5 34 517 86 85 83 811/2 78 1/2 74 1/2 al. lumpy; l arge a ir cells 
predomina te; sl. creamy; 
not enough ice crystals 

14.0 47 535 93 911/2 89 3/4 88 85 81 1/2 sl. lumpy; l arge ai r cells 
predominate; sl . creamy; 
not enough i ce crystals 

15.0 42 530 90 1/2 88 86 84 81 76 1/2 sl. l umpy; l arge air cells 
predominate; sl. creamy; 
not enough ice crystals 

a 
Time r equired for a 50 Ml. portion to flow thr ough a. homemade ver::;ion of the Bord~n- Body Flow Meter 

I\) 

S: 
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Tt,BLE IV. Sumrn<.1-ry of tho Infiuor.c e of the Serum .Solids Content of Ice "'1i lk or Ic<t Cr eam on the 
Viscosity, Volume ., ~d Body i:i?ld Texture of Malted Milk Dr inks 

(Average of Five Trials) 

Volume After Holding at • _&ClS S1 Jt oom Temperature for: Vollll':W of Non-1.'t'hi pJ~d Portion 
.... 0) ~ Cl) "d 

•r-f ?1 8 e +> ::3 2 B 12 16 20 2 4 8 12 16 4 II) i:.> -~ r-1 ~v .si min . nin . min . min. nun . min. nun . min. min . min . min. > ~') 

62.2 531 93. 5 92. 0 90. 45 88. 6 185 . 25 80 .7 1.45 4. ;5 9.8 13. 2 

61.6 533.6 94.95 93 .6 91.95 90.4 '87 . 25 81. 9 . 65 l . J 4.35 9. 35 11.95 

51. 2 52, .. 4 9l .. 9 92.8 91. 2 89. 25 86. J 78. J . 6 1 . 2 4.15 9.1 12. l.5 

67.6 551.4 91.9 90.4 88. 95 e7. 2 83.95 78. l . 8 1. 75 5.6 9. 5 12. 2 

59.4 534 92. 5 90. 75 89 . 35 87.?5 84.45 78. 8 . 7 1 .1 4. 2 s . 25 11. 05 

56.8 538.4 92.8 90. 25 88. 7 87.1 82 .65 75 .05 .7 1. 35 4.9 8. 55 u . 35 

a Time required for a. 50 Ml . portion to flow through a homemade ver~ion of the Borden- Body Flo"' Meter 
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WtAPH C. 

The Inf luence of the Serum Solids Content of Ice Milk or Ice Cream 
en the Viscosity of Malted Milk Drinks 

• 

• 

• 

• 
• 

• • 

• 
• 

• 

• 

• • 

• 

• 

• 

Percentage of Serwn Solids 

22 



2 .. Volume 

'I'he data in tables III and IV and presented gr a phically in Graph lJ 

indicate no def i nite correlation between the volume of the drinks a nd the 

bases cont,a ining t he di f ferent p c:rcenta1;es of serum solids . The da ta show 

tha t t here were no greht variations in the volwne of the drinks but th;.:;. t the 

ma.xilnum volume was obtained for tlwse drinks madt'l wi t h Lhe base con t aining 

12. 5$ serum solids . It is significant th .1t ih all trials the volwne of the 

drinks made with the base containing 12 . 5% serum solids had more volume than 

the drinks made with the base conta ining 11. ()% serum solids. 'rhe drinks made 

with the base containing ll . 0% serum solids had a lower average volume than 

23 

the bases containing either 9.5% or 12. 0% serum solids . In trial five , how­

ever , the volume obtained for the drink made from the base containing ll . 0% 

s erum solids was very low and t his had cons iderable influence in l owering the 

average volume for the drinks made from the base containing ll . O;t, serwn solids . 

'Ii"le serum solids content of the bases used in makin1-~ malted milk drinks 

appear ed to have no si511ificant influence on the volume after holding at room 

temperature for various intervals . '!'he aver age volume of the five trials 

shown in Table IV indicates tha t the drinks made with the base c ontaining 

9. 5:( s erum solids apparently maintained the great est volume throughout the 

20-m.inute holdi ng period but there were no great diff erences between the 

volwuea of the various drinks . 

The serum solids content of the bases used in making the malted milk 

drinks appeared to have no significant influence on the rate of separ~tion of 

the whipped portion and non- whi pped portion of the drinks . The data show tha t 

the drinks made with t he base containing 11. 0fo s erum solids showed the greatest 

amount of the non-whiJ:ped portion after holding 20 minut,es . There were no 

great variations in the non- whipped portion of t he drinks . 
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GRAPH D. 

The Influence of the Serum Solids Content of Ice Milk or Ice Cream 
on the Volume of Malted Milk Drinks 
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C. The Influence of the Sugar ~ontent of Ice Milk or 
Icu Cream on the Viscosity, Volume, and 
Body and Texture of Halted Milk JJ:rinks . 

25 

The detailed data on the influence of v..triations in the sugar content of 

the ice milk or ice cream bases used in making malted milk drinks on the 

viscosi ty, volume, and body and texture of the drinks a.re shown in Table V. 

A swmnary of the data on the five trials in table V is presented in Table VI. 

The data are shown graphically in Graphs E and F. 

1 . Viscosity 

The dnta in Tables V and VI and presented gr aphically in uraph ~ indi-

cate that as the sugar content of the bases increases the viscosity of the 

drinks decreases with ba.:rns containing from 9 . 5% to 15. 5% sugar, inclusive. 

The data also indicate that there \'rnre no significant va ria tions in the 

viscosi ties of the drinlrn. l"rom the data presented in 'r<.1.ble V, it should 

be noted tha t in trial four the viscosity of the drink made from the base con-

taining 14. 0ib sugar Vl..i.S greater t han that of the dr inks made from the bases 

containing 12. 5% and 15. 5% sugar . However , in trial five the situation is 

reversed in that the drinks made from the base containing 14. (},1, sugar had the 

lowest viscosity of all the drinks . No explanation c.,m be g iven for these 

apparent discrepancies . l'he data in Table VI and presented graphically in 

Graph E indicate an increase in the average viscosity of the drinks made with 

the base containing 17 . 0% sugar over the drinks made with the base containing 

15.5% su,'.sar . 

2 . Volume 

The data in Tables V and VI and shown graphically in Graph F indicate no 

definite correlation between the volume of the drinks and the bases containing 

the different p~rcentages of sugar. The data show th;;.t the greatest aver age 

volume was obtained for drinks made with the base containing 12. 5% sugar . No 
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TABLE V. The Influence of the Sugar Content of Ice Milk or Ice Cream on the 
Viscosity, Volume, and Body and Texture of Malted Milk Urinks 

Initial 
Viscosit{ Volume Volume After Holdiruz at Roam Temoerature for: Body and Texture 
Sec ends Ml. 2 min. I~ min. I 8 min. 1 12 minJ 16 min.I .20 min . 

Trial I , 

63 538 98 1/2 92 1/2 91 85 74 68 al. lumpy; small air cells 
predominat e; crea1ey ; many 
ice crys tals 

52 535 93 911/2 90 88 85 76 sl. lumpy; l arge air cells 
r.redominate; sl. creamy; 
not enough ice crystals 

56 545 911/2 88 3/4 86 1/2 82 69 1/2 65 sl. lumpy; l ar ge air cells 
predominate; very creamy; 
not enough ice crystals 

56 520 98 1/2 97 96 94 91 83 1/2 lumpy; small air cells 
predaninate ; sl. creaII\Y; 
not enough ice crystals 

57 530 90 1/2 87 85 1/2 811/2 70 64 sl. lumpy; smi:.ll.l air cells 
predomina te; creamy ; not 
enough ice crystals 

55 545 88 86 1/2 85 83 77 71 sl. lumpy; l arge air cells 
pr t:!dominate ; creamy; not 
enough ice crystal s 

a Time required for a 50 Ml . portion to f low thro ugh a homemade version of the Borden-Body Flow Meter 

I\) 
0--



TABLE V. (; ontinued) 

Sugar rnitial 
Content of Viscosity olwne j Volume After Holding at Room Temper ature for: 

Base - L ~ ,Seconds a Ml. 2 min.14 min . I 8 min.I 12 min.I 16 min.I 20 min. 
Body and Texture 

Trial II 

9.5 76 560 93 911/2 90 88 811/2 70 1/2 sl. l wnpy; small air cells 
predominate; very creamy; 
not enough ice crystals 

11.0 70 560 93 90 1/2 88 1/2 87 80 71 sl. lumpy; small air cells 
pr edominate ; sl. creamy; 
not enough i ce crystals 

12.5 64 565 94 93 911/2 88 1/2 79 70 sl. lumpy ; small ai r cells 
predominate ; very crearJ~; 
not enough ice crystals 

14.0 61 540 94 1/2 93 90 1/2 88 1/2 84 1/2 75 1/2 sl . lumpy; srnr.111 a ir cel ls 
predominate; cr eamy; many 
ice cry stals 

15.5 68 550 91 89 87 1/2 86 82 1/2 75 1/2 sl . l umpy; large air cells 
pred~ninate; sl. creamy; 
not enough i ce crystals 

17.0 67 555 90 1/2 88 1/2 87 85 1/ 2 811/2 74 sl . lumpy; l arge air cells 
predomi n2te; creai.,y; not 
enough ice crys tals 

a Time required for a 50 Ml . portion to flow through a homemade version of the Borden-Body Flow Meter 
I\) 

°' II> 



Sugar Initial 
Content of Viscos it{ Volwne 

Ba se - % Seconds Ml. 

9.5 66 538 

11.0 72 525 

12.5 61 535 

14.0 50 527 

15.5 45 505 

17.0 65 545 

'l'ABLE V. ( continued) 

Volwne i; fter Holding a t Room Temgerature f or: I 
2 min. , 4 min. I 8 min. J 12 minJ~l min.1 20 min. 

Trial III 

93 1/2 92 911/2 90 84 1/2 74 

97 1/2 96 1/2 95 93 89 1/2 83 1/2 

94 1/2 93 92 90 85 75 1/2 

93 1/2 92 90 1/2 89 85 74 

96 1/2 95 93 91 88 1/2 82 1/2 

94 92 1/2 911/2 90 86 1/2 80 1/2 

Body and Texture 

sl. l umpy ; small air cells 
pr edomi nate ; creamy ; many 
ice cryst als 

sl. l umpy ; small a ir cells 
predominat e ; ver y creamy; 
many ice crystals 

sl. l umpy ; small air cells 
predoilinate; ver y creamy; 
many ice cryst a l s 

sl. l umpy; la r ge ai r cells 
pr edomir:ii te ; cream.y ; many 
ice crystals 

sl. lumpy ; small a ir cells 
predominate; very crearey-; 
many ice cry stals 

~1. lumpy ; small a ir cel ls 
predomina t e ; ver y creamy; 
many ice crystals 

a Time r equir ed f or a 50 Ml. por t ion to flow t hr ough a homemade ver s ion of t he Horden-8ody !"l ow Met er 
I\) 
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Sugar 
Content of 1Viscosit1 

.Bnse - ! Seconds 

9.5 40 

11.0 39 

12.5 40 

14.0 58 

15.5 36 

17.0 36 

a 

Initial 
Volume 

Ml. 

530 

530 

535 

535 

515 

515 

TABLE V. (continued) 

Volume After Holding at Room Tem~erature for: 
2 min. J 4.min. 18.min. 1 12 min.11 min. l 20 min. 

Tria l IV 

91 89 1/2 87 1/2 86 80 70 

93 91 89 1/2 87 1/2 80 71 

93 911/2 90 88 83 72 1/2 

94 92 90 1/2 88 86 1/2 79 1/2 

92 89 88 85 1/2 79 1/2 711/2 

92 1/2 90 1/2 88 1/2 87 84 1/2 78 3/4 

Body and Texture 

sl. l umpy; l ar ge air cells 
predoiuina t e ; very creamy; 
not envugh ice crys t als 

sl. lumpy; l arge air cells 
predominate; ~1. creamy ; 
not enough ice crystals 

sl. lumpy; large a ir cells 
predc:mina te; sl . creamy; 
not enough ice crys t als 

sl . lumpy; small air cells 
predominat e ; creamy; not 
enough i ce crystals 

sl. l umpy; l ar ge a ir cells 
predominate; creruny ; not 
enough i ce cryst als 

sl . lumpy; small air cells 
predominate; creamy; not 
enough ice crystals 

Time r equired for a 50 Ml. rortion to flow through a homemade ver sion of the Borden- Body f low Meter I\) 
D' 
(') 



Sugar I Initial 
Content of Viscosity Volume 
Base - % Seconds a Ml. 

9.5 50 515 

11.0 55 505 

12.5 67 525 

14.0 31 500 

15.5 43 505 

17.0 41 517 

TABLE V. (continued) 

Volume After Hol ding at Room Tem~erature for: 
2 min. 1-1t min. _t8_ mj.n. 112 min. 11 min • 20 min. 

Trial V 

92 90 88 87 83 79 1/2 

95 93 911/2 90 86 1/2 81 

95 1/2 93 1/2 92 90 85 78 1/2 

94 90 88 1/2 86 3/4 84 1/ 2 79 

92 1/2 90 1/2 89 87 3/4 85 81 

92 90 87 3/4 86 1/2 85 81 

Body and Texture 

lumpy; lar ge air cells 
pr edominate; very creamy; 
many ice crystals 

sl. l umpy; l Rr ge air cells 
pr edoQin~te ; ver y creamy; 
many ice crystals 

sl. lumpy; l arge air cells 
pr edomina te; very creamy; 
many ice crystals 

sl. lumpy; small air cells 
predominate; sl . creamy; 
not enough ice crystals 

sl. lumpy; l arge a i r cells 
predomina te; creamy ; not 
enough i ce crystals 

sl. lumpy; l ar ge air cells 
predomina te; very creamy; 
not enough ice crystals 

a Time required for a 50 Ml. portion to flow through a homemade versi on of the Borden- Body Fl ow Meter I\) 

~ 
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Tt~BI.E VI. Summary of the Influence of the Sugar Content of Ice Milk or Ice (;ream on the 
Viscosity, Volume, and Body and Texture of Malted Milk Drinks 

(Average of Five Trials) 

! 
Volwne After Holding at 

• Room Temperature for: Volume of Non-Whi pped Portion ~ ..-i g ..-1 0) 

~ 13 '° Q) 
C) 0 :j § 2 4 8 12 16 20 2 4 8 12 16 (/) CJ :s r-t 'M Q) ..:: min. min. mih. min . min. min. min. min. min . min. min. !':,,, (f'\ 

59 536.2 93.6 91.l 89.6 87.2 80.6 72 .4 .95 1.45 5.45 10.25 14.3 

57.6 531 94.3 92.5 90.9 89.l 84.2 76.5 . 6 1.5 5.05 10.3 14. 0 

57.6 541 93.7 91.95 90.4 87. 7 80.3 72.J .65 1.45 5.0 9.55 lJ.8 

51.2 524.4 94.9 92.8 91.2 89 .25 86.J 78.J .6 1.2 4.15 9.1 12.45 

49.8 521 92.5 90.1 88.6 86.35 81.1 74. 9 . 85 1.7 5.4 9.6 13.45 

52.8 535.4 91.4 89 .6 87.95 86.4 82 .9 77. 05 .55 1.25 5.7 9.2 12.45 

a 
Time required for a 50 Ml. portion to flow t hrough a homemade version of the uorden- Body Flow Meter 

20 
min . 

21.0 

lJ.9 .1 

120.3 

17.4 

l.8. 85 

l6 .85 

I\) 
-,J 
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GRAPH E. 

The Influence of the Sugar Content of Ice Milk or Ice Cream 
on the Viscosity of Malted Milk Drinks 
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GRAPH F. 

The Influence of the Sugar Content of Ice Milk or Ice Cream 
on the Volume of Malted /,{ilk Drinks 
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explanation can be given for the generally large volumes obtained in trial 

two, nor for th e generally small volumes obtained in trial five. 

The sugar content of the bases usod in making malted milk drinks appeared 

' to have no significant influence on the volume after holding at room t empera-

ture for various intervals. t he average volume of the five trials shown in 

'l'able VI indicates that the drinks made vdth the base containing 14..0% sugar 

apparently maintained the greatest volume throughout the 20-minute holding 

period but there were no great differences between the volwnes of the various 

drinks. 

·rhe sugar content of the bases used in making the malted milk drinks 

appeared to have no significant influence on the r ate of separation of the 

whipped portion and non- whipped portion of the drinks. The data show that the 

drinks made with the base containing 9.5% sugar showed the greatest amount of 

the non-whipped portion after holding 20 minutes . It appear s tha t the drinks 

made with bases containing a lower percentage of sugar she~ more separation 

between the whipped and the non-whipped portion. 

D. The Influence of the Stabilizer Content of Ice Milk or 
Ice Cream on the Viscosity , Volume, and 
Body and Texture of Malted Milk Drinks . 

The detailed data on the influence of vt,riations in the stabilizer con-

tent of the ice milk or ice cream bases used in ma king malted milk drinks on 

the viscosity, volume, and body and texture of the drinks are shown in Table 

VII. A summary of the data on the five trials given in Table VII is presented 

in Table VIII. The data are shown graphically in Graphs G and H. 

1. Viscosity 

The data in Tables VII and VIII and presented graphically in Graph G 

indicate that as the stabilizer content of the bases increases there is a 



TABLE VII. The Influence of the Stabilizer ~ontent of Ice Milk or Ice Cream on the 
Viscosity, Volume, and Body and Texture of Malted Milk urinks 

Stabilizer 'Initial. 
Content of Viscosity Volume 

Base - Seconds a Ml. 

0.2 52 530 

O.J 75 550 

0.4 56 520 

0.5 58 555 

a 

Volum.e After Holdil!£ at Room Temperature for: 
2 min. '1± min. •a min. •12 min. •16 min. 120 min. 

Trial I 

97 1/2 95 3/4 94 92 J/4 89 3/4 86 

95 1/2 94 92 1/2 91 88 J/4 85 

98 1/2. 97 96 94 91 83 1/2 

97 1/2 96 1/2 95 1/2 93 3/4 92 1/2 87 

Body and Texture 

sl. lumpy; large air cells 
predominate; sl. creamy; 
not enough ice crystals 

sl. lumpy; l arge air cells 
predaninate; sl. creamy; 
not enough ice cryst als 

lumpy; small air cells 
predominate; sl. creamy; 
not enough ice crystals 

lumpy; small air cells 
predominate; creanw; not 
enough ice crystals 

Time required for a 50 Ml. portion to f low through u homemade ver s ion of the Borden- Body Flow Meter 

'v.) 
I-' 



Stabilizer 
Content of 

Base - _% 

0.2 

0.3 

0.4 

0.5 

TABLE VII. (continued) 

rnitial 
Viscosity olwne I Volume After Holding at Room Temterature for: 
Seconds a Ml. 2 min. L4 _min. I L1lli.11. I l2 min.I ;t min.I 20 min. 

Trial II 

51 510 93 1/2 91 J/4 90 88 85 1/2 82 1/2 

65 545 94 1/2 92 1/2 91 90 86 79 1/2 

61 540 94 1/2 93 90 1/2 88 1/2 84 1/2 75 1/2 

69 560 91 89 1/2 88 86 82 75 

Body and Texture 

sl. lumpy; large air cells 
predominate; sl. creall\Y; 
not enough ice crystals 

sl. lumpy; small air cells 
predoninate; very creamy; 
not enough ice crystals 

sl. lumpy; small air cells 
predominA.t e ; creamy; many 
ice crystals 

sl. lumpy ; small air cells 
predominate; creamy; not 
enough ice crystals 

a Time required for a 50 Ml. portion to flow through a homemade version of the Borden-Body r'low Meter 

w 
I-' 
Ill 



TABLE VII. (continued) 

Stabilizer Initial 
Content of Viscosity Volume Volume After Holding at Roan Temperature for: Body' and Texture 
Base - % Seconds a m .• 2 min. 1 I. min. 1 8 min. 1 12 min., 16 min., 20 min. 

Trial III 

0.2 73 555 92 911/2 90 1/2 89 86 1/2 82 3/4 sl. lumpy; small air cells 
predominate; sl. creamy ; 
not enough ice crys t als 

0.3 33 530 89 87 1/2 86 84 1/2 81 75 1/2 sl. l umpy; large a ir cells 
predominate; very thin; 
not enough ice crystals 

0.4 50 527 93 1/2 92 90 1/2 89 85 74 sl . lumpy; l arge air cells 
predomin,:i.te; creamy ; many 
ice crystals 

0.5 32 470 94 92 1/2 91 89 1/2 86 811/2 sl . lumpy; l ar ge air cells 
predomina t e; very thin; 
not enough ice crys t als 

a 
Time required for a 50 Ml. portion to flow through a homemade version of the Borden-Body Flow Meter 

\.,..) 

& 



TABLE VII. (continued) 

Stabilizer Initial 
Content of Viscosit{ Volume Volume After Holdin at Room Tem erature for: 

Base - % Seconds Ml . 2 min . 14 min. I 8 min. 112mi.n_!~!l~ min. 120 min . 
Body and Texture 

Trial IV 
.. 

0.2 38 525 90 1/2 88 86 84 76 1/2 r,1 sl. lwnpy; l a rge air cells 
predaninate; very thin; 
not enough ice crystals 

0.3 45 516 92 90 l/2 89 1/2 87 83 1/2 ria 3/4 sl. lumpy; small a ir cells 
predominate; thin; not 
enough ice crystals 

0.4 58 535 94 92 90 1/2 88 86 1/2 79 1/2 sl. lumpy; small air cells 
predominate; creamy; not 
enough ice crystals 

0.5 48 530 95 1/2 95 93 1/2 911/2 87 81 sl. lumpy; small air cells 
predominate; thin; not 
enough ice crystals 

a Time required for a 50 Ml. portion to flow through a homemade version of the Borden- Body Flow Meter 

w 
b 



Stabilizer Initial 
Content of Viscosity Volume 
Base - i Seconds a Ml . 

0.2 72 538 

0.3 60 550 

0.4 31 500 

0.5 95 555 

TABLE VII. (continued) 

Volume Arter Holding at Room TomEerature for, I 
4 min. _l_li .ng._n . I 8 min. I 12 min.11 min.120 min. 

Trial V 

93 92 90 1/2 89 87 82 

95 1/2 94 93 92 89 1/2 85 

94 90 88 1/2 86 J/4 84 1/2 79 

96 94 1/2 94 92 1/2 90 1/2 85 1/2 

Body and Texture 

sl. l umpy; small air cells 
predominate; creamy; 
many ice crystals 

sl. lumpy; small a ir cells 
predaninate; very creamy; 
many ice crystals 

sl. lumpy; small a ir cells 
predomina te; sl. creamy; 
not enough ice crystals 

sl. lumpy ; l arge air cells 
predominat e; very creamy; 
many ice crystals 

a Time required for a 50 Ml. portion to flow through a homemade version of the Borden-Body Flow Meter 

\.J,) 
I-' 
p.. 
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TABLE VIII. Sunmary of the Influence of the Stabilizer Gontent of Ice Milk or Ice Cream on the 
Viscosity, Volume, and J:Jody and Texture of Malted Uilk Drinks 

( Aver age of Five Trials) 

• Volume After Holding at 
>t 11' si Room Temperature for: Volume of Non-'i'.'hipped Portion ..., 

·rl ti) r-i 
ti) ti ~ Q) 
0 s:: . ~ 

() 0 ..., 3 
2 4 . 8 12 16 20 

m~n. I 4 8 12 16 20 ti) (.) •rl rl 
•r-i (I) s:: 0 min. min. min . min . min . mi..'1 . min. min. min. min . min. ::> (I) H ::> 

57.2 531.6 93.3 91.8 90.2 88 .55 85 . 05 80.85 .B 1.4 5.15 9.5 12.9 16.8 

59.6 538.2 93.3 91.7 90.4 88 . 9 85.75 80.75 .95 1.35 4.75 9.2 12.75 16.65 

51.2 524.4 94.9 92.8 91.2 89 .25 86.J 78.3 .6 1.2 4.15 9.1 12.45 17.4 

60.4 534 94.8 93.6 92.4 90.65 87 .6 82.0 .5 1.25 4.75 9.85 12.55 16.75 

a Time required for a 50 Ml. portion to flow t hrough a homemade version of t he Borden-Body Flow Meter 

\.,.) 
l\) 
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The Inf lu(;;nce of the St abilizer Content of Ice Milk or Ice cr eam 
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tendency for the viscosity of the drinks to increase . The data indicate that 

the drinks made with the base containing 0.4% stabilizer were less viscous 

than the other drinks . No reason can be given for this apparent discrepancy. 

The data also indicate that there were no significant variations in the 

average viscosities of the drinks. 

The data indicate that in trial five the viscosity of the drink made 

with the base containing 0. 5% stabilizer was greater than the viscosity of 

the drink made with the base containing 0 . 4% stabilizer. In trial three the 

viscosity of the drinks n~de with the bases containing 0.3% and 0 . 5% stabi­

lizer was less t han the vincosity of the drink made with the base containing 

0. 2% stabilizer. No explanation can be given for thes e apparent discrepancies. 

2. Volume 

The data in Table VII and presented in Graph H indicate no definite 

correlation between the volume of the drinks and the bases containing dif­

ferent percentages of stabilizer. In trial three the volume obtained for the 

drink made with the base containing 0. 5% stabilizer was less than the v olume 

obtained for the drink made with the base containing 0. 4% stabilizer. In 

trial five , the volume of the drink rr~de with the base containing 0. 4% stabi­

lizer \'Vas less than the volwn.es obtai ned for the drinks made wit.h the bases 

containing O. J% and 0. 5% stabili zer. No explanation can be given for these 

apparent discrepancies . 

The data sunrnarized in Table VIII indicate that the stabHi~er cont,1nt 

had no significa nt influence on the volume of' malted milk drinks . The data 

also show that the stabilizer content of the ba s e!.> used in making m1:1lted milk 

drinks appeared to have no significant influence on the volume after holding 

at room \., · .. "11.pera ture for various intervals . The aver age volume of the five 

trials shown in Table VIII indicates that the drinks made ~ith the base 
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containing 0.5% stabilizer apparently maintained the greatt:st volume through­

out the 20--.uinute holding period but there were no great differences between 

the volurrLeS of the various drinks . 

The stabilizer content of the bases used in .:.:1aking the malted milk 

drinks appeared to have no significant influence on the rate of separation of 

the whipped portion and non-whipred portion of the drinks . The da ta show that 

the drinks made with the base containing 0.4% stabilizer showed the greatest 

amount of the non- wh i pr-,ed portion after holding 20 minutes but there were no 

great variations in the non- whipped portion of the drinks. 
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DEVELOPW!NT OF A W\LT!'.:D HILK DHINK 

The results obta ined in the preceding work indica ted the need for sane 

additiona l vwrk, therefore it was decided tu attempt the development of a 

malted milk drink tha t ,wuld be sa tisfac tury to the majority of the consuming 

public. The facturs th,;.t were considered in the develoFm,>nt of the drink 

were: Viscosity, volwne, body and texture, color, and sweetness. 

In this work, the bases used l'fere made in small quant i ties, 123 to 1,105 

gr ams . The ch0colate syrup \"ias incorporated as part of the base so tha t under 

practical conditions a measured quantity of the base together with a measured 

quantity of milk could be used in prep;:-.ring malted milk drinks. It was 

t hought tha t if malted milk drinks could be made with a minimum of time and 

opera tions i nvolved and each ingr edient could be packaged i n units of some 

selected weight or volume, the variations c ommonl y occurrine among malted milk 

drinks would be largely elk,inated and grea Ler uniformity in the d rinks would 

result. 

The ingredients used in making ice milk bases were: Fr esh whole milk 

and cream , cucoa , sugar, salt, stabilizer (Dariloid), plain condensed skim 

milk JO'h, skim milk powder, vanilla , a nd water. The quantities of these in-

gredients desired were weighed out, pa::;t eurized, and cooled. To harden the 

ba se"" , they wer e pl ac ed in the cold storage room a t a ter:1pera ture of QOF. to 

-5°F. The milk used in 1:.1.aldng the malted milk drinks was standardized and 

homogenized H,ilk processed in the Oklahon.a A. and M. College dairy pla nt. 

Fdt t ests using the Babcock method, wer e run on the mi lk and ~\hen found to 

contain more than 3.5% f a t th e Jailk v1d.s restandar di zed with fresh skim milk 

and aga in pasteurized and cooled. The milk used vias t empered to 32°F. and 

the ice milk ba se used wa s tempered to 12°F. 

In making the malted milk drinks, the rey_uired amount of the base w~s 
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weighed out and 1·ut in a mixer CUJ!, the required a.mounts of the milk a nd malt 

powder were added to the bc:.1.se and the drink was allowed to mix for one minute. 

The amounts of the ingr edients used in making the malted milk drinks and 

the calculated c ompositi on of t he fin i shed drink d.I'e shmm in the following 

table: 

T.A ~LI~ I X. Composition of Ex perimental Malted Milk Drinks 
Made in Small Lots 

Ingredients used 
for the drinks: Tria l I 

Ice milk base {Grs) 123 
//hole Milk (oz.) 6 
Malt powder (Grs.) 14 

Calcula ted Com­
position of 
finished drink: 

Fat 
Serum solids 
Sugar 
Stabilizer 
Malt powder 
Cocoa 
Water 
Salt 
Vanilla 
Glucose 

Trial I 

3.2 % 
9.4 % 

14.5 % 
.14% 

4.5 % 
1.2 % 

67.04% 
.OJ.% 
.01% 

Trial II 

293 
6 

18 

Trial II 

3.0 % 
9.13 % 
8.24 % 

.18 % 
J.69 % 

.31 % 
75.44 % 

.01 % 

.01 % 

Trial III 

129 
8 

14 

Trial III 

3.15,, 
8.69% 
6.04% 

.07% 
J.68% 

.80% 
74.08% 

.01% 

.01% 
J.48% 

Trial IV 

138 
8 

14 

Trial IV 

3.17 % 
8.86 % 
4.3 % 

.1 % 
J.6 % 

.75 % 
79.2 % 

.OOJ% 

.01 % 

The freshly pr epared e xperimental malted milk drinks made in each trial 

were sampled by t wo or t hree individuals for their comments and criticisms in 

order to t~a in some i dea a s to the qualities of t he various drinks . 

The drink made in Tri.al one was criticized a s btJ ing too sweet and as not 

having enough ice crystals . The color of this drink apr eareq to be r epresent-

ative of that d e sir ed :in a chocolate drink. 

The drink rr..s.dc in Tri a l t v.o wa s criticized as not having enough ice 

crystals, and as being too thick . It v-ias also criticized as cont aining too 
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much malt, and the color of th i s drink was considered as being too light for 

a chocolate drink. 

The drink made in Trial three was criticized as being s lightly too s weet, 

as not ha ving enough ice crystals, and as being slightly thin. The color of 

this drink was considered as being too light for a chocolate drink . 

The drink made in Tria l four wa s criticized as lacking in sweetness, and 

as bein?, too light in color. The body and texture of this drink ,las very 

desirable. 

From the results obtained in the four trlals , it appeared that a 

fini shed drink containing 8 . 01', s uga r and l.O;!S cocoa would apparently be accept-

a ble f rom the standpoint of s l,1eetness and c olor. Accordingly, a 50 pound ice 

milk base was prepared with the following ingredients; Fresh milk a nd cream, 

sugar, stabilizer l Dariloid ), plain condensed skim milk 30%, cocoa, salt, 

vanilla, and water. This s pec ial base mix had the following ca lculated can-

position: 

Fat 
Serwn solids 
Su.gar 
Stabilizer (Dariloid) 
Cocoa 
Water 
Salt 
Vanilla 

2.89 
9.91 

22.6 
0.19 
2.8 

% 
% 
% 
% ,., 
/0 

61.5 % 
0.014 % 
0.024 % 

These ingredients, except the vanilla , were weighed out and µut in a clean 

and well-tinned, ten-gallon milk can . The can was placed in a can-wash vat 

and water wa s put in the va t to above t he level of the contents in the can. 

This water ,:as th en heated by steam injection so tha t the pasteurization pro-

cess could be accomplished. The ice milk m.ix was pasteurized a t 160°.F. for 

JO minutes. A Taylor Cleanliner thermometer, 45" long, .ias plac ed in the can 

to indica te when the t emper ature re .. ,ched 160°1'. ,\fter pasteuriz.ation, the mix 

was homogenized, using a Gaulin t Vvo-stage homogenizer with a capacity of 125 
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gallons per hour, at 2, 500# press ure per S(~uare inch. After being homogenized, 

the ice milk mix was put in a clean and v1ell-tinned, ten-gallon milk c u.n and 

stored in a room maint ained a t approximatel y 40°F. for 24 hours . The vanilla 

was a dded to the ice milk mix, stirring it in thoro~ghly before freezing. 

The ice milk mi x. was f rozen in a Cherry- Burrell 40..,~uart Duo-JJash ba tch 

freezer . J\n a ttempt w..1s made to obtain 90-l overrun. After freezing, the 

ice milk base v.a. -> put in five-ga llon ice cream can tha t had been clea ned and 

steamed . The cans were then l a beled as to the contents con t a ined ,md stored 

at OOF. t o -5°F. in the cold storc1.ge vault for hardening. 

The milk used in making the malted milk drinks was prepared i n the same 

manner a.s the milh: used in the four trials pr eviuus !.y mentioned . The base 

used wa s tempered t o 12°F. before using a nd the milk was tempered to J20F. 

The amounts of t he i ngredients used in making a malted m.ilk drink were: 

Ice milk base 
hhole milk 
Malt powder 

138 gr.uns 
8 ounces 

14 grams 

The calcula ted composition of the finished malted milk drink was as 

follows: 
Fat J.16 % 
Serum solids 8.82 % 
Sugar 8 .02 % 
St abilizer o.oo % 
Malt powder J.6 % 
Cocoa 1.0 % 
liater 75.32 % 
Salt 0.005 % 
Vanilla 0.008 % 

The drinks made in the manner indic.:ited above ,'lhiJJ ped very well a nd were 

considered to be desirable f rom the standpoint of b cxiy and t exture, sweetness , 

flavor, a nd color . 

In order to deter mine ,,ha t amount of t he base would be most acceptable 

for naking iiml ted milk drinks , a series of drinks were prepared in which 

8 ounces (k pint) of J. 5'ib whole mil k and lJi grams of malt powder wer e used 
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together with different amounts o f the ice milk base, va r y ing from 118 grams 

to 158 grams in five gram increments. These drj_nks were made in the manner 

indicated above . 

:Jetermination::; of the v olume, body and texture were made for these drinks 

in the manner used for the preceding work. The d,, t a on the average volwnes 

immediately after ·.vhippin 's, a f ter holding for various interv<'.1ls, a nd of the 

whipfJed and non-,·,hiIJr,ed portions obtai ned in the t v,o trials are shown in 

Table X. 

Since only two trials were cor.ipleted in thi s work, the r £:Jsults obtained 

must be considered as inconclusive . Howev,,r, the da ta inctic c1 te t h a t generally 

the volumes decreased as the amount of the ba se used increased. The volumes 

va.ried frcm 537 .5 .ml. (18 oz.) when 153 gr ams of bc1se were used to 607 .5 ml. 

(20.5 oz.) when 138 gr ar.is were used . However, between the r ang e of 118 to 

148 gr ams, inclus ive , there were no definit e trends in the volume of the 

drinks, but when amounts greater than 148 gr ams were used there appeared to 

be a decrease in volume as the amount of ba se used was increased. The data 

also indicate tha t when using different amounts of the base in making the 

drinks there appeared to be no s ignificant differences in t he r dte of shrink­

age or in the r a t e of separ ation of the whi pj.ed portion and non- whipped 

portion of the drinks during holding a t r oom temper a ture for various intervals. 

Since the data obta ined ar e incomplete, it i s obvious th!.l t furthP.r Y·:ork needs 

to be carr ied out on the development of a mal ted milk drink that will be 

sati sfactory to the mujority of the consuming public . 

It should be borne in mind th.:...t malted miL1< drinks are us ually s erved 

in 12 oz. (355 ml.) or 16 oz. (473 ml.) cups and therefor e the actual volume 

of t he drinks usually api:.,roxima t e 10 oz . or l4 oz., r u3pect ively. In the 

foregoing trials an attempt Vfo.s uw.de to use a c onvenient quantity t1 pint 

of milk) a long with a measured volume of the base which included the chocolate 



A lmount 
0 f -!:la~ Initial 
Used Volume 
Grams 1U . 

118 595 

123 572.5 

128 552.5 

133 580 

138 607.5 

143 590 

148 577.5 

153 537.5 

158 542.5 

TABLE X. The Influence of the Amount of Base Used with 8 Ounces of 
Milk on the Volume s of Malted Milk Drinks 

(Average of Two Trials) 

Volume After Holdirn-: a t Room ' emnera t1 r e fer: lolume o ~ Non-11l i c•ued P :,rtion 

2 4 8 12 16 20 2 4 8 12 16 
min. min. min. min. min. min. min. min. min. min. min. 

97.5 96 94.5 91.5 88.5 85.5 .75 4 8.5 12.5 15.5 

98 96.5 95 94 91.5 88 1.0 2 8.5 12 15.5 

99 98.25 97 ~5 92.5 90 1.5 3.25 8.5 12.5 16.5 

98.5 97 96 ~4 90.5 86 1.0 2.25 5.25 11.0 15.5 

98.75 97.5 96.5 94.5 92.75 89 .75 J.O 8.5 12.5 15.5 

98.25 97 95.75 93.75 90.75 85.75 1.0 3.0 8.25 12.5 16.0 

98.5 97.75 96.75 95 93 89 1.25 2.0 6.0 11.5 15.0 

99 98.5 98 96.75 94.5 91 .5 1.75 6.0 10.5 15. 0 

99.5 99 97.75 96.5 94.25 91.25 .75 2.5 7.75 12.5 17. 25 

20 
min. 

19.5 

19.5 

20.5 

19.5 

19.5 

21.0 

19.25 

19.5 

21.5 

t 
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syrup. This method of making a malted milk drink involved only the placing of 

a measured qu.:.mtity o.f the base to1;ether 'nith a measured quantity of n1ilk and 

1;,llt po-wdC;r in the mixer cup and mi xing properly. .:ith s uch a procedure the 

v ,1r i :1. t i ons , comrncmly noted i:iffiong malted Ililk. drinks would not oc cur. If the 

milk could be packagvd in 4-o,z,. bottl es an d a malt ba se coul d be packaged in 

pre-cut 1-,ortiors of approximately 70 grams e a ch , approxintately 10-oz . dr i nk 

could be pr epared very conveniently. 

From t he vwrk reported in t he pr eceding trials, it appeareci th~,.t the 

most satisfa.ctory multed 111ilk drink coul<l be prei;ared from an ice rnilk ba se 

containing the following c alculated composit i on : 

Fat 3.0 % 
Serum solids 10. 0 % 
Sugar 23.0 % 
St abilizer ( IJariloid) 0.2 % 
Cocoa 2.8 % 
Uater 60.962% 
Salt .014~ 
Vanilla .024% 

A malted milk drink made with 138 grams of this base plus 8 ounces of J.5% 

whole milk and 14 grams of malt powder appears to be satisfactory from the 

standpoint of body and texture, color, flavor, and sweetness. 



CU'CJ .U~l!LNS 

In nakine .:ialted milk drinks frc;m the ice milk or ice cream bas e" in 

which tht; fa t content of the base::. ranged from 4 . <:Ji to 12. 0%, inclusive, it 

appe;;ired t hat t here was a <lecrea:oe .in viscosity ,md volu.11e of t he drinks a s 

t he f a t c on tent of the b,wes usttd .increased . Hmrnvs:r , malted milk ,: rinks 

nr:tde frmn a n ice c ream D.a.se ccr,taining 14. 0% fat had grtia ter visco:sity and 

volume than the drinks :r1ada f r 0rn a base c0r.tain:i.ng 12. O'), fat . 

The serum solids content of the i c e cr\i:.un bases used in 1i2aldng malted 

milk drinks appeared to have no s i gnificant influ(;nce on the visco:,ity or 

vclume of the dr inks . In the bases used .in which the serum. ::>olids content 

~'las v ;_,ried frOJ:a tS . (f..r, tu 15 . 5i , i nclusive, t he gre,iLest viscosity and voluw.e 

were obt::.ined f or Hiitlted milk dr inks made with the bas1; conta ining 12 . 5% 

serum solids. 
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In ltld,king malted milk drinks frur,, i c e c re-f.i.ln bases in wh ich t.h t:a sug,:1r 

c vnt::nt of the ba;.;cs r aneed f r om 9. 5% to 15 . 5'.h , inclusive , it a ppeared that 

t here wa;; a oecrea.:ie in the viscosity of th~ drinks as t..he SUf~&r c0ntent of 

the base used incr e;:ised . Ik1i'!lever , tn.ll ted milk dr.inks made f rom an i ce cream 

base con t.~dning 1 7 . Q,, s ugar had ;,,; rei:i t er vim.:os i ty than th(: i!.rink i.i made f rom 

a base c ontaining 15 . 5% sugur . ihe suga r content of th H l e ~ crt:!um bases used 

in making mal ted milk drinks appear ed tu have no si~n:i.ficant inf lu,.nce on the 

volume o f the drinks . In the b.:..ses used in which the sugar c0ntent nus 

va r ied. f r om 9. 5'.'~ to 17 . 0,(,, iuclusive , the greatest volume was obta ined for 

malted milk dri.r1Ks m..-i.de with th <': base con t a.i.n.ine; 12. 5~ su,;;ar . 

'!he stabili zer content of the i ce cream bast::, used in mnking m,,,l ted milk 

drinks appear1:,d to ha ve no sip;n iflc iint inf l uence on t hts viscosi ty or volume of 

the drink:.; . In the bases used in which the sta bilize r content was v,~ried 

from 0 . 2;&. to 0 . 5%, inclu,,ive , t.b e great~:.st vi::icvsity v,,as obtain , d with t he 
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malted milk drinks made with the base containing 0.5% stabilizer, while the 

greatest volume was obtained with malted milk drinks made with the ba se con-

taining 0.3% stabilizer. 

Va ri.:-1tions in the amounts o f f a t, serum solids , s ugar, and stabilizer 

used in the bases appeared to have nc significe1nt influence on the volume Qf 

the drinks or on the separation b et w~en the whipped portion an d the non-

whipµed portion of the drinks during holding at room temperature for 20 w.inutes. 

r'rorn the data r eported herein, it appears that a satisfactory malted 

milk drink can be prepared from an ic(:: milk base containing the following 

calculated composition: 

Fat 
Serum solids 
Sugar 
Stabilizer (Uariloid) 
L:ocoa 
Water 
Salt 
Vanilla 

J.O % 
10.0 % 
2J~ O % 
0.2 % 
2.8 % 

69.96 % 
.02 % 
.02 % 

A r:1.alted milk drink ,;,ade ~. ith 70 gr ams of this base plus 4 ounces of J.5% whole 

milk and 7 gr ams of malt powder f or a 12 ounce drink or proportionate 

amounts f or a 16 ounce drink appears to be satisfact ory from the standpoint 

of body and tex ture , color, flavor, and s~eetness . 
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