


















































266 FISH OILS

the cooling process. Each fat composition has its own optimum process-
ing conditions. ;

Besides reducing the danger of infection, the closed system (with its
many variations: Votator, Kombinator, Perfektor) has some further ad-
vantages, such as requiring smaller floor area and less labor force, and
cooling more effectively.

A margarine factory must be extremely clean. The strictest hygiene
must be observed. Frequent scrubbing and cleaning are first requisites,
just as is air-conditioning. If required, the apparatus must be sterilized
with a chlorine-containing bleaching agent.

Very important is the consistency of table margarine (Haighton 1959,
1963, 1965), especially its spreadability at room temperature. A rapid
method has been developed to determine the hardness at different tem-
peratures, which is expressed as C-values in gm./cm.2. A margarine is
spreadable between C = 150-800 gm./cm.?, although this is also depend-
ent on the firmness of bread. In winter, as well as for northern countries,
the spreadability range is lower than in summer and for southern coun-
tries. Further it is important to know whether the margarine is to be
stored in a refrigerator, in which case it must be spreadable from ca. 5° C.

The spreadability is chiefly determined by the solid phase/oil ratio.
The work-softening and the size of the fat crystals indeed also influence
the spreadability, but of primary importance is the amount of solid phase,
of which the dilatation is a measure.

Dilatation figures of margarine depend on many factors, e.g., time of the
year, climatic conditions of the relevant country, packaging material (tub
or wrapper ), way of storage (refrigerator or not), etc.

The amount of solid phase does not determine only the spreadability; it
also determines the melting away in the mouth. In order to achieve rapid
melting, the dilatation values at 30°-37°C. must be as low as possible, al-
though not too low since otherwise oil exudes from the margarine; so a
compromise must always be found.

It should be noted that the operator can easily modify the processing
conditions and make the margarine firmer or softer; dilatations are, there-
fore, not the only standard.

Once the dilatation requirements for a margarine composition have
been established, it is still very complicated to determine the ultimate
composition since requirements other than the consistency must be ful-
filled, such as taste, keepability, unsaturated fatty acid content, etc. Then
there are types of margarine in which no animal fat may be worked up,
and others which may not contain hardened fats. For all these reasons
and on account of the fact that the prices of the different fats vary con-
stantly, modern factories in Western Europe now calculate with the aid of
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a computer what composition fulfills the various requirements most eco-
nomically.

The dilatation values for hardened whale oil and hardened fish oil can
be handled in the same way as those for other fats. With a view to the
hardening flavor which is to be expected, the percentage of hardened
whale oil and fish oil may be limited for certain types of margarine.
Moreover, as was said before, people in one country are more sensitive to
hardening flavors than in another country.

Something remains to ‘be said about the rates of crystallization in the
preparation of margarine. In Western Europe, usually 5-15% hardened
fat, m.p. 42°—45°C. is used in the fat composition. This fat does not un-
dercool in the Votator or on the cooled drum and, therefore, initiates crys-
tallization. Instead of hardened vegetable oil also hardened whale oil can
be used for this purpose. There are, however, some hardened fish oils, no-
tably menhaden oil, which crystallize slower and are, therefore, less suit-
able. If hardened menhaden oil of say m.p. 35°-37°C. is used, the pro-
cessing conditions may have to be modified, such as cooling to a lower
temperature or circulation in the Votator.

Margarines prepared from hardened vegetable oils sometimes recrystal-
lize on storage. Especially fats with C,s- fatty acids, such as soybean and
sunflower oil tend to do so. This is caused by the fact that the glycerides
which on storage crystallize into the metastable g’-modification, after
some time partly pass to the g-modification. Fats with a greater variation
in chain length do not display this phenomenon. Since whale oil and fish
oil have a widely varied chain length, viz. from Ci4 to Cs., margarines with
an excellent plastic consistency which is not lost on storage can be pre-
pared from them, e.g., margarines consisting of 70-809 partially hardened
whale or herring oil (m.p. 33°-35°C.) and 20-30% liquid vegetable oil.
[n many countries, however, the taste of this margarine is not considered
>xcellent.

Shortenings and bakery margarines must have other properties than
-able margarine. Several types can be distinguished, viz. those used for
uff pastry, cake, piped doughs, biscuits as well as those used for shallow
rying and deep frying.

Fats used for making puff pastry may not intersperse with the dough,
recause the fat and dough layers must remain separate in order to give a
ight pastry consisting of many layers. Generally, hardened vegetable fats
ire more suitable for the preparation of a pastry fat than hardened fish oil.
‘ats used for pastry are characterized by higher dilatation values than
hose used for making normal household margarine.

Fats for cakes (pound cakes or high-ratio cakes) must readily take up
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air and have good creaming property. For these fats, hardened
marine oils can be used. These are also suitable for being worked up in
biscuit fats.

For shallow frying, e.g., of fish, usually liquid oils are used. Fats used
for deep frying must remain stable on repeated use and they must have a
sufficiently high smoke point and not foam out of the frying-pan. In most
cases a low smoke point is caused by the presence of fatty acid or traces of
glycerol which disappear in a good refining process.

Hardened marine oils, if hydrogenated properly, are relatively foam sta-
ble. In connection with the taste stability, marine oils must be hydrogen-
ated to over 40°C., which, however, on cooling may give rise to the forma-
tion of a fat film on products prepared from these fats.

An ever-increasing amount of pumpable shortening is produced for use
in industrial bakeries. These fats are transported to the consumer by tank
trailer and collected in vessels which are provided with a stirrer. Also in
these pumpable fats, hardened marine oils can be used.

For the preparation of a confectionery fat—as a substitute for cocoa but-
ter—the fractionation of hardened marine oil from solvent has been sug-
gested. In this way a fraction can be obtained with melting properties ap-
proximately similar to those of cocoa butter, but on mixing a steep drop in
melting point occurs.

SUMMARY

Hardened whale oil has been used in margarine for more than half a
century. Fish oils, of which the available quantities increase in contrast to
those of whale oil, can also be used for this purpose. Just as is the case
with whale oil, there are good and bad batches of fish oil. For good sta-
bility of hardened margarine oil, it is necessary to process the oil as fresh
as possible and to refine it adequately before hydrogenation. There are
no essential differences between the qualities of hardened herring oil and
hardened whale oil. The lower the initial melting point and the higher
the iodine value of the nonhardened herring oil, the better. Menhaden oil
and pilchard oil, which are characterized by a high iodine value and a rel-
atively high initial melting point, must be hardened as high as the oral re-
sponse permits. Even then the hardening flavor cannot be entirely elimi-
nated. These fish oils with a high iodine value should be hardened in

such a way that the temperature does not rise too much, since this leads to
undesirable isomerizations.
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