Palm stearin 60 70
(lodine value 44)

Low erucic 40
rapeseed oil

Soybean oil 30
Palm olein 100

Relative specific 100 100a,100b 99a,98b
volume

Table 3: Pastry Fat Formulae

itable for use in Soybean oil 10 20

both temperate and hot climates.

Beef stearin 30

Beef tallow 60

Palm oil 50 40

Hardened palm oil 50 40
42°C

Hardened palm oil 100
45°C

Notes

Formula 1: Traditional beef fat-based

Formula 2: For vol-au-vent in temperate climate

Formula 3: For vol-au-vent in tropical climate — for example Karachi, (ambient
temperature 42°C in summer)

Formula 4: For use in flaky pastry
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Figure 3: An electron micrograph of an air
bubble in ice cream

The manufacturer usually aims at an air content of about 50% of
the finished volume (Figure 3). A shows the inside of an air
bubble, with a smooth oily surface, lined by fat globules. B shows
the corner of an ice crystal. One sometimes hears a cynical
comment like ‘air is cheap, so it pays to put in a lot of it.
However, it is a fact that in ice cream as in products such as
cakes, soufflé, puff pastry and others, the air content is a

component contributing to the attractive texture.

Different methods are used for introducing the air. In the case of
ice cream, a controlled amount of air is sucked into the mix of
ingredients as it is pumped into the freezer unit. At this stage the
mix of ingredients is at a temperature of 4-5°C is preferred.
During a short time in the freezer unit the temperature is

reduced to -5°C or a little lower.

The freezer consists of a cylindrical barrel, fitted with a rotating
shaft. Refrigeration is applied to the outside of the barrel, usually
with liquid ammonia .The rotating shaft carries scraper blades
which continually remove the chilled mix from the inside surface
of the barrel. The intense agitation breaks up the air into the
desired very small bubbles, and promotes crystallisation of some

of the water in the mix.
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Table 4: Liquid Oil Content of Ice Cream Fats

| ]
Temperature +5 °C -5°C
Fat
Palm kernel oil 21.1 13.9
Palm oil 30.5 17.6
Butterfat (average) 36.1 26.2
Vegetable oil blend 21.2 12.8

Importantly, too, the agitation breaks some of the fat globules,
releasing some liquid oil. This then forms the surface of the air
bubbles. The majority of fat globules are still intact and adhere to

the air bubbles, so acting to stabilise them.

Experiments using liquid oil failed to give a satisfactory ice cream
structure. There were no intact fat globules. Large bubbles had
formed and burst. It is apparent that solid fat is needed in the fat
globules, but also some liquid oil. Table 4 shows the liquid fat

content of some fats at +5°C and -5°C.

On leaving the freezer the structure of the ice cream is fully
formed and about 50% of the water is now ice. The ice cream
may be dispensed into wafer cones for immediate consumption
or into containers, which are further chilled for storage and

distribution.

Crystallising margarines and shortenings

In order to obtain the very small crystals desired, the
margarine emulsion or shortening blend is chilled very rapidly,
using a heat exchanger similar in design to that described for

ice cream.

However, fats crystallise rather slowly, and further agitation is
required to complete the process.The partly crystallised product
is therefore fed to a ‘worker tube, where intense agitation takes

place and most of the crystals are formed.

Figure 4(a) shows the inside of a worker tube, consisting of a
barrel with a number of fixed pins, and Figure 4(b) shows the
shaft which rotates in the tube. The shaft holds pins which

revolve close to the fixed pins, resulting in vigorous mixing. The



Figure 4(a): Barrel of worker unit, showing
fixed pins

process is usually completed by passage through a ‘resting tube’,

a simple tube fitted with a coarse mesh sieve.

Qil for frying

Fried foods are universally popular. Cooking is quick and simple,
and attractive flavours are developed. Frying takes place when
the oil is at a temperature around 180°C, whereas in the
cooking process the food itself is mainly no hotter than 100°C,

the boiling point of water.

When the frying oil is re-used, as in deep-fat frying, it is kept hot
for prolonged periods. In time chemical changes take place, the
oil deteriorates in quality and may become unsuitable for further
use. It is therefore important to select oil that has good

resistance to the high temperature.

[t is well established that in this regard there is no better oil than
palm oil and palm olein. These are especially useful in industrial
operations such as manufacture of snack foods (e.g. potato chips,
tortilla chips) and instant noodles. These products are required
to have an extended shelf life, and the use of fat of doubtful

quality would give rise to off-flavours.

It is estimated that, worldwide, between 5 and 10 million tonnes
of palm oil or olein are used for snack foods and in fast-food
restaurants. Additionally, large amounts are used domestically.

Overall, therefore, frying is the biggest single use of palm oil.

KG Berger

Food Technology Consultant, UK
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