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INTRODUCTION

Ice crean is s delicious, wholesome, nutritio.s
frozen dairy food. The food wvalus of ice cream odbvioua:,
depends upon the food value of the products irom which
ir 18 mece. The milk products which go into the mix con~
tein the a=me constituents a&s does the whole milk, but ic
differsnt amounts. In addition it may contain other food
products such as sugar which enbance its onutritive value.
In ice cream making, the effects of serum solids on the
whipping «bility and body & texture of the ice cream is ¢
maetter of interest. Serum solids, in general with other
solids, coatribute to the body and texture of ice crean,
The proteins improve the body & texture snd tend to pre-
vent the formation of & weak body snd coarse texture. Thrs
milk solids-not-fat have also a more indirect effect on
flavour. The milk sugsr adds to the sweet taste largely
produced by the added sugers, and the milk salts tend to
csrry slightly sslty taste which rounds out the flavour of
the fimshad ice cream.

Whﬂ:’ sohds and buttermilk sol:l.d.s are two cn°. the i
many smmeas clf solids-mt—fat which can ba 1u j :i.n .
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important place aleng with non fat dry milk as the most
successfully used asource of concentrated milk solids-not-
fat in ice cream. Whey is sccepted and used by many suc-
cosaful ice cream mekers. Expanded utilization ras been
made posaibie by recent technologicsl sdvances both in tue
production of whey and in the ireezing end storage of ice
cream. The principsl sdvsntages of whey solids as s sour-
ce of milk solida~pot-f.t in ice cream are, cheapnesgs as
compared to other dairy products, possible improvement iz
the whipping sbility of the mix, smoother body & texture
and uniform high guality. Whey powder can be produced ard
handled in the same manner as non-fat-dried milk.

Sweet buttermilk powder, also, is a desirable
ingredient for the ice cream egpecially in ice c¢cream of
low fat content ar in ice cream made with the butter ar
butteroil as the major source of butterfat in the mix.
Buttermilk sollds impart a rich flavour to the ice cream
not ordinarly obtained with milk golids-not-fat from usgual
gsources. Other advantages of buttermilk golids are, the
beneficial effects on the whipping quality of the mix and
thé smoother boﬁy & texture.

Vith this in visw, this &tudy was plammed to in-
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by whey solids or sweet cresm buttermilk solids on zomc
properties of the ice creem mix sand the resultant ince
cream. Da2ta obtained mey give s tool for economic utili-
zasion of these solidas in the production of ice crezm o

2 irdus.~i491 scale.
This work was thus covered in two parts
Part I: The effect of using whey solids in ice cream.

Part I1: The effect of using buttermilk aclids in ice

Cresdnm.
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REVIEW OF LITERATURE

'Y The use of whey solids in ice creem 3

As early as 1944, leighton found thit the eddi-
tion of chedder cheese whey solids in replscement up to
approximately ome-fourth ot the milk solids~not-fat in a
wmix containing 12 per cent fat and 5.6 per cent milk
golids-not-fat resulted in sn improved body without dele-
terious effect upon flavour. He attributed the improved
body to the action of the rennet left in the whey.

Reid and 8haffer (1947) found that the ice cre.m
of different flavours made from mixes containing l1-10
per cent of dried whey were genarally of good body, tez-
ture and flavour after storage under coummercial conditiors
for periods of 50 days or longer. Sandiness {due to lzc-
tose crystals) occurred in some of the mixes containing 7
or 10 per cent of dried whey after starage far 20 - 30
days. The observed a slight beat flavour throughout the
obgerveation period in batches of vanillas ice cresm con-
taining 7 to 10 per cent of dried whey. They added thst
the addition of whey solids to ice cresms produced a melt
dowp typ;cal of ice creams of high quality.
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Turobow gt al. (1947) reported thst the whey
solide can be used in the low (6.4 - 9.6 per cent) milk
s0lide~not~f2t uixes, Also, they showed thst the whey
solids improved the whipping qualities of the mirx.

Lando and Dahfle (1950) stuted thut the shrink-
age in ice oream was accompanisd by a brealkdown of albu-
uin and globulin, They found that the addition of con-
centrated whey to the mix befare pasteurisation incressed
albunin-globulin content and prevent this form of shrink-

age.

Taragsuk and Hutton (1950) showed that the major
csuss of shriniage in ice cream mix might be due to the
denaturation af whey proteins, especislly lectoglobulin
by heat or an aging. Although, high overrun snd high
emulsifier content incressed the shrinkage, the addition
of 0.05 per cent of undenmturated lactoglobulip to s mix
wearkeily decreased shrinksge.

Rosepberger and Nielsen (1955) cited the advant-
ages of using spray process dry whey in ica cream, being

the lower cost of this source of gerum solids, poss:.ble

1mprqvemant in rhippmg ability oi the. mi::, ea.sx;,mcor
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snoother body and texture, and slower melting gquality, °*
bland flavour of whey that does not mask the flavour of
fruit used in ice cream or sherbet, and a drier product

drawn from the freezer., Also, they cited some disadver:-
ages of using dry whey, being the danger of sandiness if 1
the whey powder is used in toco high a percentage, andi the ]
poasibility of a slightly inferiar flavour. 3
|
|

? Nielsen (1957) found thmt the dried whey is com-
i monly used st 20 % of the serum golids of ice cresm mix.
| They at this level gives smoother body & texture with mo |
obange in flavour, Also, he showed that the dried whey p
could be used at 30 - 40 % of the serum solids in saft |

serve mix. Whey gives & drier body st the freezer amid

increases melt resistance while giving low-fat products a

richer flevour., Nielsen stated that the sandiness was not

the limiting fscor in the use of whey, but rather that the = .
salty flavour cheracteristic of high serum solids ice ﬁ
. cream o ice milk. He showed that 50/50 blend of whey ag§ - 4

non fat wilk solids may be used to furnish all thézﬁdé.ed i
belng obtained from fluid milk and cream.

| Warburton (195‘7) disw.ssad the advantages and
disadvmaeaa oeﬁ thn mim serum solids eoncemsrates

- —
|
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that prepared with water. He added also that thare wus
no dirference between the type powder used. No signi:ic.

differences ceaused by partial replacement of dried gii-ril:

with whey powder were observed.
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RXPERTIMENTAL

This part includes two sections, the first deals
with the effect of whey asolids at different levels on soze
propertiss of ice creem. The second section dedls with
the effeot of whey solids scidity on some properties of

ice orean.

Section I:

All mixes used in this study were stendardized to
contein € % fat, 11 § milk solids-not-~fat, 16 % suger
(sucrose) and 0.6 ¥ gelatin.

The effect of whey solids in ice cresm mixes was
investigated in five treatments each of five replicates as

follows 1@

Trestment (&): contained 11 % milk golids~-not-fat
without whey solids (as a control).

Treatment (b)s contained 11 £ M.S.n.F. of which 1 %
wag substituted by 1 % whey solids.

Trestment (c)s contsined 11 % ¥.S.n.F. of which 2 %
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were substituted by 2 % whey solids,

Tresteent (d)s conteined 11 % ¥.S.n.F. of which -
were gubstituted by 3 % whey solida.

Treatment (e)s contsired 11 % Y.S.0.F, af which 4 &
were substituted by 4 % whay solids.

The amount of dehydreted whey solids used represens
percenteages of the totel nix and not the percentages of the
80lidg~not~Lat.

Section 21

The aim of this section was to study the effect of
whey solids acidity on some properties of the resultant ice
cream. Three treatments each of five replicates ware planrec.-

The mix in the firat treatment contained 2 % whey
solids with acidity of 0.11 &.

- The mir in, tha aenonﬁ matnant contained tha ssne
pereantuge oi whny solids but with lciﬂit? of 0.19 5. .

-

Tha m .'m'tha tim:d mmm conteimd also a,ﬂ
s Jeat with f'ﬁify ae 0.2? 2
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Acidity of the whey wes obtained by the edditic.

of & starter (1 %) conteining Stretococgus lactis to frss.
whey snd incubstion at 30°C until the required was reactsd.
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