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FISH OILS

By U. SUNDAR KiNI, M.A.

Superintendent, Government Qil Factory, Calicut

WHILE the medicinally important shark liver oil has received considerable
attention very little work has been done in India on the production and
utilisation of fish body oils. Therefore in this paper the potentialities for
the development of fish body oil, are considered briefly at the outset
followed by consideration of the liver oil industry.

Sardines and other clupeids account for about 209, of our marine fish
landings which approach 1 million tons per annum. The potential capacity of
oil production from these and other fatty fishes, is considerable. The
methods currently employed in the manufacture of fish oils are crude and
inefficient yielding an oil poor in quality. However, using improved
methods of cooking the fish, pressing, filtration to remove the protein
debris, and centrifugation for separating the oil it is possible to obtain
a product which could be used industrially for various purposes.

Fish oils find application in leather dressing, in the manufacture of
insecticidal soap, as quenching medium for tempering steel, for smearing
the outer: surfaces of boats for preservation, etc. There is a substantial
~demand from our leather industry for suitable fish oils which is not met by
the indigenous supply. The iodine and acid values as well as the colour
of the oil are important in considering the suitability of the oil for this
purpose. Ray liver oil which contains very little vitamin A, alone is being
used commercially in leather dressing. Recent work carried out abroad
has shown however that liver oils have no special advantage over the body
oils in treating skins in the tanning process. Improvements in the. tech-
nique of production of the fish body oils and an evaluation of the chemical
and physical constants of body oils of different fishes, in different seasons
and from different environs are necessary in order to offer a suitable quality
of oil to the leather industry. Analyses of fish oils obtained from different
. sources and by varying techniques are being carried out at the Central Marine

Fisheries Research Station with the view of standardising the quality.
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all over the world shark-liver oil was soon produced, first as a substitute

for and later to replace cod-liver oil. In India, the Government of Madras

was the pioneer in the industry followed by Bombay, Sind, Baroda and
Travancore. . Bengal and Orissa have since organized production of the

oil. The Government of Madras set up the Government Oil Factory at

Kozhikode (Calicut) in 1940 for the refining and marketing of shark-liver

oil. The factory is now fully equipped with the most modern extraction

and testing equipment. On reorganization of States in 1956 the factory
has became a Kerala Government concern.

Sharks and shark-fishing—Vitamins A and D are concentrated in the
oil of the liver of sharks. The liver alone, therefore, is separated and treated
for oil. There are about 57 species of sharks which frequent our coasts
but only livers of 20 of them are of commercial importance. Sharks are
of various sizes and some of them grow up to 40feet. Shark fishing in
this country is still primitive and a risky avocation. They are caught by
hook and lines and the fishermen sometimes have to brave twenty miles
out into the sea to catch them. o

Extraction of liver oil.—The livers vary in size also, largzly depznding
on the size of the shark. A single liver may be anywhere from a few pounds-
to 400 Ib. in weight. The oil and vitamin content also vary from shark to
shark -and season to season. There are various methods of extraction of
oil. Vast progress has been made in the extraction methods since early
days. The simplest method, of course, is to chop them up and cook them
in water., The oil which oozes out may then be collected. In this the maxi--
mum Yyield of oil and vitamins is not obtained. The alkali digestion method
is much favoured in commercial establishments where efficiency of extrac-
tion is of great importance. In this the livers are pulped in a disintegrator.
This mass is thén digested in stainless steel vessels under careful temperature
and alkaline conditions by open steam. When completely digested the-
mass is sent through a centrifuge to separate the debris, water and oil.-
The liver debris can be dried and made into a poultry feed. Oils prepared
thus have only a faint fishy odour and taste and can be blended without
elaborate refining. Here, however, the protein portion of the liver is com-
pletely destroyed and lost. To save this, the livers are sometimes solvent
extracted and the liver debris used as animal feed. But this is a costly method.
There are other digestion methods also but details of these are closely guarded
secrets of individual factories.

“Estimation of Vitamin A ‘in shark-liver oil.—There are three methods—
* biological, colorimetric or chemical and physical—available for - ‘the
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evs'tima‘tioﬂ of Vitamin A pc;tency of fish-liver oils. * The last two offer
advantages of speed and reproducibility while the biological method is funda-
mentally more accurate and reliable.

Biological method.—In broad outline, the biological ;method consists
in feeding young albino rats carefully bred for the purpose from the age
of five weeks, when they weigh about 60 grams, on an artificial diet balanced
in all respects except for the absence of Vitamin A. Fed on such a syn-
thetic diet the rats cease to grow after a month. Known quantities of the’
substance to be tested are then given and the response in growth is then
taken as a rough measure of the amount of Vitamin A contained in the sup-
plement administered. The procedure is repeated with cod-liver oil of known
potency or of B carotene and the potency of the unknown ascertained.
This is a complicated procedure and involves considerable amount of time
and money.

Colorimetric method.—Qils containing Vitamin A when dissolved in
chloroform and mixed with a chloroformic solution of antimony trichloride
give a blue evanescent colour. The intensity of the colour is a measure of
Vitamin A potency. This method was previously used in the Government
Oil Factory but now the Vitamin A potency is determined spectrophoto-
metrically according to internationally accepted methods.

Physical or spectrophotometric method.—This physical method is based
on the fact that Vitamin A is characterized by selective absorption in the
ultra-violet region of the spectrum. When any substance containing vitamin
A is dissolved in a suitable solvent and kept in the path of ultra-violet rays,
Vitamin ‘A absorbs a portion of the rays in a certain region, depending on
the concentration of Vitamin A in that substance. If the intensity of absorp-
tion is measured then the Vitamin A potency can be estimated. For this
purpose a spectrophotometer is used. Ultra-violet light from a constant
source is passed through the solution of the substance or its unsaponifiable
portion dissolved in ethyl alcohol or cyclohexane and another beam through
the pure solvent used. Photographs are taken of the spectra at various
intensities and from these the quantity of light absorbed by, and hence
concentration of, Vitamin A contained in the substance calculated. A recent
improvement is the photoelectric spectrophotometer which dispenses with
the taking of photographs. The beams of light passing through the sol-
vent and solution fall on a photoelectric cell and difference in the electric
current generated in the cells can be easily read off on a galvanometer and
hence .the Vitamin A potency can be calculated. The Government Oil
Factory is equipped  with the Beckman Photoelectric Spectrophotometer,
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Hence the standardization of the products of the factory is comparable with
those of the most modern pharmaceutical firms anywhere in the world.

Vitamin D.—The Vitamin D unit adopted by the International Con-
ference is the biological activity of a milligram of the International standard
solution of irradiated ergosterol which has been found to be equivalent to
that of 0-025 microgram of crystalline Vitamin D. There is- unfortunately
no sure chemical method of estimation of Vitamin D; it has to be assayed
biologically. There are two or three methods of carrying out the biological
assay but they need not be detailed here.

Blending of shark-liver oil.—As stated above the Vitamin A potency of
shark-liver oil varies vastly and hence the standardization of the oil is absolu-
tely necessary. During early days of the World War II, a substitute having
the same specifications as imported cod-liver oil was required. As shark-
liver oil generally contained more Vitamin A than cod-liver oil, it was found
necessary to blend shark-liver oil with a vegetable oil which did not contain
Vitamin A and market the blend having cod-liver oil potency. This is sound
in principle and practice too. In addition, pure high potency shark-liver
oil is also marketed after refining and standardization.

Clinical data for shark-liver oil—Although the shark-liver oil marketed
by Government Oil Factory and other factories owned by other States
Governments was superior to imported cod-liver oil, the early expansion
of the market was hampered because of the stigma attached to * shark ” and
the reputation which cod-liver oil had gathered during the past decades.
But the value and efficacy of standardized shark-liver oil like -Seagold
brand  shark-liver oil and Adamin soon became evident to the medical
profession. Recently Adamin High Potency Shark-Liver Oil was tried
clinically in the important hospitals in the city of Madras with encourag-
ing results. The clinical data convincingly proves that standardized shark-
liver oils like Adamin are comparable in quality and in biological
potency, to any foreign oil of similar standard.

A vital industry.—The importance of Vitamins A and D in nutrition
should need no emphasis. Ample supplies of these are required throughout
life. A great deal of sickness and diseased condition is traceable to the
deficiency of Vitamin A. In our country Vitamin A deficiency is widespread
and hence the importance of the shark-liver oil industry cannot be over-
estimated. Good nutrition is the key not only to the physical and mental
well-being of the individual but also to the progress of the nation. Putting

more life into the years and more years into life is nowhere so urgent as
in India today. :
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