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INTRODUCTION

Butter obtained by creaming the milk and churning

the cream is the traditional milk preduct in which
milk fat hes been concentrated to high degree, i.e.

80 %.

Considerable developments have been taking place
in the use of butterfat in recent years, some repre-
senting appreciable depatures from the general concept
of butter, such as low-butter-fat spreads. These
products variously known as half-butter, half-fat-
butter, low calorie butter, .... etc., &re character=-
ised by & greatly reduced fat content which may be

gs low B3 half that of normal butfer.

The product conteing 4% to 50 percent butter fat
and 5 to 6 percent of milk sclids-not-fat. It's
caloric value ig 4] percent lower than butte:r and it
nas a storage life of 10 days ai 10°C. The reasons
for its popularity are attributed to flavour, low
caleric content, good spreadability, favourable

price, and attractive packsging.

This work was curried cut to investigate the

pogsibilities of manufacturing a cheap and palatable

~d
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low calorie butter of high nuiritional walue from
conventional butter or high fat cream mixed with
different levels of skimmilk powder, acid cheese

curd or whey proieins eifher salted or unsalted.
The study comprises two main parts as follows:

PART I ¢ Low calorie bhutter made from conventional

butter mixed with some additives.
PART II : Low calorie butter made from high fat

cream mixed with some additives.

Central Library - Air\Sh'éms University



EEVIEW oF LITERATURE

o

X
Central Library - Ain Shams Univérsity



REVIEW OF LITERATURE

Many investigations had been done on the effect
of using skimmilk powder, cheese curd and whey prot-
eins in the manufacture of low calorie butter. They
studied the physical, chemical and organclepiic

properties of the resultant butter.

Doiby (1970} studied the properties of recom-
bined butter made from fractionated fats by emulsi-

fying it with skimmilk te 40 % fat and churned. 4
high meliing point fraction improved standing up

quality at high temperature.

Sozzi (1971) obtained low celorie butter by

pasteurizing cream containing 35 % fat at 72°C for
30 seﬁ., and then centrifuged to & 60 % fat content.
The concentrated cream was heated rapidly, (e.g. in
g tubular or plate heat exchanger) to SOOG, and &
mixture of skinmilk and sufficient scid culture of

Streptococcus diacetilactis was added to bring the

pH 5.2-5.6 and the proportion of fat to 48-52 %.
The product has the consistency end taste of butter
but is low in calories, containing 49-51 % milk

fat, 2 % protein and 47-49 % water.

C -
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Bahr et gi1. (1972}, develcped & method for the
menufacture of low calorie butter. In $his method,
cream with 43-45 % fat is ripened with 1.5 % pure
butter starter to pH 5.3-5.8, which takes normally
about 14 hr. The cream at a temperature of 14-16?0,
depending on the season, is then churned in an ordi-
nary continucus machine to give butter with 60 %

fat, 4 % SNF and 36 % moisture.

Forman and Matouskova {(1973), made & low calorie
butter which contains about 56 % butteriat, § % SNF

end 40 % moisture, its cslorie value is about 30 %
lower than that of normal butter. It is made from
partially ripened pasteurized cream, which allow

the required high moisture content toc be obtained
directly, or with sdjustement by addition of less
than or equel ic 4 % water. The butter does not con-~
tain preservatives or emulsifiers and possess zll

the characteristics of normal butter, above all

pronounced aroma and taste.

Forman et el. (1974, described two methods for
the manufacture of high moisture butver (up to 50 %),

i.e., {I) which involves working the additional

water Into ripened-cream butter with fine moisture
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dispersion end {II) where the moisture content is
ingreased in the churning cylinder of the ¢ontinu-
ous bhuttermeking machine by 8 modification of the
churning process. The butters have good organo-
leptic properties mand keeping guslity. Both methods
were considered feasible for commercisl preoduction

of low calorie butter with 35-50 % moisture.

In 1974, Lagoni produced a low-calorie milk-
based batter substitute by separating milk into
low~-fat and high-fut frections at 30-?0‘_’0, dehydra-
ting the low-fat fraction at 35—7800 and recombining
the two frections to forw a mixture heaving a fat
ceontent of less than or equal to 40 % which may be
achieved by adding non-tat milk-based dry substances
such &3 dried milk, cuard cheese, casein or products
cf casein and whey protein. Spreanding capecity wes
improved by homogenization or by ultrasonic treat-

ment.

¥oor et al. (1974),made low-calorie butters
{(0il in water emulsion}. In these experiments, the

best were cbtained with the sddition of a mixture
of equal amounts of CMC (carboxy methyl cellulose)
and gelatin. The products with 40 % butter fat,

Central Library - Ain Shams University



49-50 % moisture and 10 % milk SKNP retained their
original flavour for 4 weeks at refrigerator fempera-

ture.

Poznanski et al. (1974} producec low-calorie

dietetic butter with lowered fat content. Cream of

<;é8 8H plasma acidity and 30-35 % fat is pesteur-
ized at 92-95°C, aged at low temperature to crysti-
allize fat, warmed tu churning temperature, filled
into a churn to 25 % capacity and dairy dye (no%
specified) was added at 1-4 ml for each kg. fat.
Churning was carried out to preduce 2-4 mm granules,
butter milk was removed rrom the churn and the
granules are formed into & lump, moisture content
showed be 12-14 %. 4 celcalated quantity of 17 %
solution of "sodium pruteinate" was added to produce
& final content of 40 + 1 % fat, 10 + 1 % SHNF and
50 + 2 % moisture, then 2-4 % cultured pasteurized
whey was added. The mixture is emulsified by runn-
ing the churn at rapid rate with & atream of water
at 35-40?C orn; ite outer surface. GComplete emulsi-
fication should be achieved under these conditions
in 20-30 min. The butier was packaged in FVC
{polyvinyl chloride), cooled for 2-3 hr and stored
at 4 C.
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Rek (1974), stebilized a low calorie spread
congsiste of & water in oil type emulsion of 70-40 %
of a protein containing agueous phase (containing
preferably 0.7=3.6 % milk protein) and 30-60 % of
fat phase containing 0.2-1.5 % of a hydrophobic
metal oxide (Si, Al, Mg or Fe oxides may be used).

The emulsion stability is significantly improved.

Vyshemirskii et al. (1974) brought out kresty-

gnskoe butter with increased serum content and
consequently contains more protein ,minerals, lactose,
aves etc., than ordinary butter.lThis type of butter
made by batch or continuous processes from sweet or
ripened cream, the buiterfat content is about 72.5 %
for unsalted butter and 71 % for selted butier and
the maximum moisture content is 25 %. This butter
can be made from high-fat c¢cream which has 20-21 %
moisture initially and is fat standardized with
buttermilk and cream. Standurdization had no signi-
ficant effect. The experimental buiier was generally

at least as good &s the sweet cream control butter

with 16 % moisture.

Ellervee et al. (1975}, described a method for

obtaining butter of reduced fat content and increased
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