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DEFINITION

Vegetable fatty oils are mainly solid or liquid triglycerides of fatty acids. They may contain small amounts of other lipids
such as waxes, free fatty acids, partial glycerides or unsaponifiable matters. Vegetable fatty oils are obtained from the
seeds, the fruit or the pit/stone/kernel of various plants by expression and/or solvent extraction, then possibly refined and
hydrogenated. A suitable antioxidant may be added if necessary.

Virgin oil An oil obtained from raw materials of special quality by mechanical procedures (e.g. by cold expression or
centrifugation).

Refined oil An oil obtained by expression and/or solvent extraction, and subsequently either alkali refining (followed by
bleaching and any deodorisation) or physical refining.

Hydrogenated oil An oil obtained by expression and/or solvent extraction, and subsequently either alkali refining or
physical refining, then possible bleaching, followed by drying, hydrogenation and subsequent bleaching and deodorisation.

Only alkali-refined oils are used in the manufacture of parenteral preparations.

PRODUCTION

Measures are taken to ensure that the oil complies with the limit for benzo[a]pyrene decided by the competent authority. A
limit of 2.0 ppb is set in Commission Regulation (EC) No. 208/2005.

OBTENTION OF A CRUDE OIL

Where the plant has a high oil content, the oil is generally obtained by expression under heating followed by an extraction;
where the plant has a low oil content, the oil is generally obtained by direct extraction.

Mechanical procedures
A. Expression

High-pressure screw-pressing It consists of some or all of the following steps: cleaning, drying, dehulling or decorticating,
grinding, cooking and flaking.

During cleaning the foreign matter is eliminated. Drying may be necessary if the seed moisture content is higher than
desirable for downstream processing. Decorticating is useful to obtain a high-protein meal by reduction of fibre and to
reduce impurities in the oil. Cooking serves various purposes: completion of the breakdown of oil cells, lowering of the
viscosity of the oil, coagulation of the protein in the meal, adjustment of the moisture level, sterilisation of the seed,
detoxifying undesirable seed constituents (gossypol for cottonseed) and fixing certain phosphatides in the cake thus
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lowering subsequent refining losses. The efficacy of the expression process is such that only 3 per cent to 6 per cent of the

oil is left in the cake.

Wet screw-pressing The bunches are loaded into cages (for palm fruit) and moved into a horizontal steriliser with
application of live steam and heating. The purposes of this steriliser are inactivation of enzymes, loosening of the fruit on
the bunch, coagulation of proteins, etc. After heating in a digester, the pulp is fed to a screw-press. The oil is centrifugally
clarified and vacuum-dried.

Pre-pressing followed by solvent extraction The same sequence of steps is performed as above. The main function of
pre-pressing is to obtain a cake of excellent permeability for the following solvent extraction stage. The extraction is
performed either in a percolation-type or in an immersion-type apparatus. The efficacy of the solvent extraction process is
such that residual oil levels in meal are generally below 1 per cent.

B. Centrifugation

Centrifugation separates the oily phase from the aqueous phase, which contains water-soluble components and residual
solid particles. This operation can be carried out using:

— self-cleaning bowl or disc centrifuges;

— super-decanters, which are horizontal turbines equipped with a cylindrical bow! that tapers slightly at one end and
which contains a continuously turning screw that scrapes the sides of the bowl; the screw and the bowl rotate at
different speeds; the solid particles are discarded from the tapered end of the bowl and the oil flows out from the other
end.

Solvent extraction

Prior to extraction, the following steps are carried out: the seeds are tempered for about a week at a temperature below
24 °C in order to loosen the hull from the seed and allow the seed moisture to attain equilibrium, then the seeds are
cleaned, ground, dehulled and flaked. The most widely used solvent is a mixture of mainly n-hexane and methylpentanes
(bp: 65-70 °C) commonly referred to as ‘hexane’. Due to the major fire and explosive risks of this mixture, liquified gases
and supercritical gases may also be used.

REFINING

The objective of refining is to remove impurities and contaminants of the oil with the least possible damage to the
triglycerides and with minimal loss of oil. The contents of the following substances are reduced:

— free fatty acids, which may cause deterioration of the oil by oxidation, a smoked taste when heated and a sharp
flavour (by alkali refining);

— water, which favours the enzymatic hydrolysis reactions (by alkali refining, drying);
— partial glycerides, which may cause foaming and a bitter taste (by neutralisation, washing);

— phosphatides and phosphorous compounds, which have emulsifying properties and may cause deposits, a
darkening of the oil when heated, a cloudy appearance and bad organoleptic stability (by alkali refining);

— colouring matters such as chlorophyll (by alkali refining) and carotenoids (by bleaching);

— glycolipids, which may form colloidal solutions with water;

— free hydrocarbons, paraffin, waxes and resinous materials;

— metals (Fe, Cu, Pb, Sn, Pt, Pd, etc.), which are strong oxidation catalysts;

— pigments such as gossypol (in cottonseed oil) or mycotoxins such as aflatoxin (mainly in arachis seeds);
— pesticides;

— oxidation products (aldehydes, peroxides);

— proteins having possible allergic reactions;

— unsaponifiable matters (sterols, tocopherols and other vitamins);

— polycyclic aromatic hydrocarbons.
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Alkali refining
It involves the following steps: degumming if necessary, neutralisation using alkali, washing and drying.

Degumming During this step of the refining, i.e. treatment with water and/or phosphoric acid and/or sodium chloride, the
phosphatides, phosphorous compounds and metals are eliminated. The use of this step depends on the nature of the oil.

Neutralisation with alkali This step reduces the free-fatty-acid content below 0.1 per cent; the fatty acids are converted
into oil-insoluble soaps, also called ‘soapstocks’. Other substances may be removed by adsorption on these soaps:
mucilaginous substances, phosphatides, oxidation products, colouring matters, etc. All substances that become insoluble
in the oil on hydration are removed. Neutralisation with alkali has the disadvantage of saponifying a portion of neutral oil if
the neutralisation is not well conducted.

Washing This operation consists in removing the excess of soaps and alkali as well as the remaining traces of metals,
phosphatides and other impurities, using hot water.

Drying The remaining water is eliminated under vacuum before any further steps, such as bleaching.

Physical refining

It involves a steam treatment of the oil under high vacuum at a temperature greater than 235 °C. This technique can only
be applied to oils naturally low in phosphatides and metals (palm and coconut) or from which phosphatides and metals
have been removed by an acid treatment using concentrated phosphoric acid followed by an adsorptive treatment with
activated bleaching earth (for sunflower, rapeseed, soya-bean). Moreover, it cannot be used for heat-sensitive oils
(cottonseed oil), which darken.

Bleaching

The common method of bleaching is by adsorption treatment of the oil, which is generally heated at 90 °C for 30 min under
vacuum, with bleaching earth (natural or activated) or carbon (activated or not); synthetic silica adsorbents may also be
added. Substances that have not been totally removed during refining are eliminated, for example carotenoids and
chlorophyll.

Deodorisation

Deodorisation eliminates odours, volatile substances and any residual extraction solvents; it involves injecting dry vapour
into the oil, which is kept under vacuum at a high temperature. Different temperatures are used according to the oil: 200-
235 °C for 1.5-3 h or greater than 240 °C for 30 min.

One of the main side reactions is thermic decolourisation due to the destruction of carotenoids when the temperature is
greater than 150 °C. This technique provokes a loss of substances that may be distilled (free fatty acids, sterols,
tocopherols, part of the refined oil), and may cause cis-trans isomerisation of the unsaturated fatty-acid double bonds.

WINTERISATION

Elimination of solids and waxes by filtration at low temperature (also called dewaxing). These solids and waxes could
affect the appearance of the oil and cause deposits.

HYDROGENATION

The hydrogenation of the dried and/or bleached oil is performed using a catalyst (e.g. Ni, Pt, Pd), at a temperature of
about 100-200 °C under hydrogen pressure. The catalyst is then removed by filtration at 90 °C. The hydrogen must be
pure: free of poisons for the catalyst, water-free, and low in carbon dioxide, methane and nitrogen contents. Small
amounts of polymers may be obtained. Trans-fatty acids are formed during partial hydrogenation.

CHROMATOGRAPHIC PURIFICATION

www.webofpharma.com



https://nhathuocngocanh.com/bp/
In high-purity applications, mainly for parenteral uses, the oil may be further purified by passing the oil through a column

containing an activated earth. A solvent may sometimes be used to improve the efficiency. High-polarity molecules, such
as oxidised materials, acids, alcohols, partial glycerides and free sterols, are preferentially removed.

When the oil is used in the manufacture of parenteral preparations, the limits set in the monograph for the acid value, the

peroxide value and the water content may be different.

LABELLING

The label states:
— where applicable, that the oil was obtained by expression or extraction;
— where applicable, that the oil is suitable for use in the manufacture of parenteral preparations.
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