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known crystallization, filtration, washing and drying techniques. The Inventive method Is characterized Iin that the methanol Is
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| DERTEN MENGEN METHANOLS

(5§7) Abstract

The invention relates to a method for producing phytosterols from mixtures containing fatty acid esters and methanol by using known
crystallization, filtration, washing and drying techniques. The inventive method is characterized in that the methanol is introduced in
quantities of 25 to 75 wt. % with regard to the sterols.

(87) Zusammenfassung

Vorgeschlagen wird ein Verfahren zur Gewinnung von Phytosterinen aus Gemischen mit Fettsdureestern und Methanol durch an sich
bekannte Kristallisation, Filtration, Wische und Trocknung, welches sich dadurch auszeichnet, dass man das Methanol bezogen auf die
Sterine in Mengen von 25 bis 75 Gew.—% einsetzt.
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Method for Producing Phytosterols from Reduced
Quantities of Methanol by Crystallization

Field of the Invention

This invention relates generally to food additives and, more
particularly to a new process for the simplified production of phytosterols.

Prior Art

Phytosterols and their esters possess hypocholesterolaemic
properties, i.e. these substances are capable of lowering the cholesterol
level in the blood. Accordingly, they are used as food additives, for
example for the production of margarine, frying oils, sausage, ice cream
and the like. The production of sterols and other unsaponifiable
constituents, such as tocopherols for example, from distillates obtained in
the deacidification of vegetable oils, has already been variously described
in the patent literature, cf. EP-A2 0 610 742 (Hoffmann-LaRoche), GB-A1
2,145,079 (Nisshin Oil Mills Japan) and EP-A1 0 333 472 (Palm Oil
Research and Development Board).

European Patent EP-B1 0 656 894 (Henkel) describes a process for
the production of sterols in which a residue from the distillation of methyl
esters consisting essentially of glycerides, sterols, sterol esters and
tocopherols is transesterified with methanol in the presence of alkaline
catalysts. After neutralization of the catalyst, removal of the excess
methanol by distillation and, optionally, removal of the catalyst by washing,
the sterols are crystallized by lowering the reaction temperature from about
65 to 20°C. The crystals obtained are then washed with methanol and
water. Unfortunately, the yield of sterols is unsatisfactory.

Accordingly, the problem addressed by the present invention was to
provide phytosterols in high vyields and to simplify existing known
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processes.

Description of the Invention
The present invention relates to a process for the recovery of

phytosterols from mixtures with fatty acid esters and methanol by
crystallization known per se, filtration, washing and drying, characterized in
that methanol is used in quantities of 25 to 75% by weight, based on the
sterols.

It has surprisingly been found that the crystallization temperature of
the sterols is significantly influenced by the methanol content in the reaction
mixture. Thus, the melting temperature of a mixture with a methanol
content of 30% by weight rises from 65 to 78°C in relation to an alcohol-
free fraction. Not only does this simplify the process and improve the

energy balance, distinctly higher yields are also obtained in the subsequent

working up phase. The invention includes the observation that the rise in
the crystallization temperature is not a linear function of the methanol
content because a rapid fall is observed at contents above about 75% by
weight.

According to one aspect, there is provided a process for recovering
phytosterols, said process comprising: (a) providing a liquid mixture
comprising a phytosterol, methanol, and one or more additional
compounds, wherein the methanol is present in an amount of from 25 to
75% by weight, based on the phytosterol; (b) cooling the mixture to form
phytosterol crystals, wherein the crystals are formed at a temperature of
from 75 to 80°C.; and (c) separating the phytosterol crystals from the
remainder of the mixture.

According to a further aspect, there is provided a process for
recovering phytosterols, said process comprising: (a) providing a
phytosterol-containing fraction produced via transesterification of an oil

selected from the group consisting of rapeseed oil and soybean oil, the
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fraction comprising a phytosterol, methahol, and one or more additional
compounds, wherein the methanol is present in an amount of from 30 to
50% by weight, based on the phytosterol; (b) cooling the mixture to form
phytosterol crystals, wherein the crystals are formed at a temperature of
from 75 to 80°C.; and (c) separating the phytosterol crystals from the

- remainder of the mixture.

Transesterification

The production of a sterol-rich fraction by transesterification of
residues from the deacidification of vegetable oils and subsequent working
up can be carried out as described in EP-B1 0 656 894, Suitable starting
materials are the distillation residues obtained, for example, as so-called
deodorizer condensates in the production of fatty acid methyl esters based
on rapeseed oil or, more particularly, sunflower oil. Tall oil pitch, more
particularly pitch obtained from birch bark, is also suitable. Where it relates
to the production of the sterol fractions, reference is comprehensively made
o the document cited above. The process is particularly suitable for the
production of sterols based on vegetable oils which have only a small
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percentage content of a-sitosterols. Accordingly, preferred starting
materials are phytosterol-rich fractions from the transesterification of

rapeseed oil ("rapeseed sterols”) or soybean oil (“soya sterols”).

Crystallization

The crystallization of the sterol fractions which, apart from the
alcohol, mainly contain methyl esters takes place in known manner, i.e. the
hot mixtures (ca. 90 to 100°C) are slowly cooled to around 10°C in a
crystallizer. If necessary, alkaline catalyst from the transesterification
present in the mixture can be neutralized beforehand, for example by
addition of citric acid. According to the invention, only those mixtures which
already have a ratio by weight of sterol to methanol of 100:25 to 100:75
from their production should be used. Otherwise methanol has to be
added or distilled off. Under these conditions, the crystallization begins at
temperatures of 75 to 80°C. It is of course also possible to use crude
sterols instead of the transesterification products, to add methanol and
optionally methyl ester and to concentrate the whole in the described
manner. If desired, the crude sterols may also be washed with methyl
ester fractions. Although, in this case, small amounts of product are lost, a
lasting improvement in color is obtained. The phytosterols accumulating
are then removed and purified in known manner, i.e. filtered off, washed

free from esters and dried to constant weight.

Examples

Comparison Example C1. The starting material used was a rapeseed
methyl ester fraction which, based on the content of free and bound sterols,
additionally contained 100% by weight of methanol. The mixture was
continuously cooled from ca. 100°C to 10°C, the first crystals beginning to

separate at 68°C. On completion of the crystallization, the crystals were
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fitered off, washed free from methyl ester with methanol and dried to
constant weight. The yield was 78% by weight, based on the sterol content

of the transesterification product.

Comparison Example C2. Example C1 was repeated using a mixture
containing 200% by weight of methanol, based on the quantity of sterol. In
this case, the crystallization only began at 63°C and the yield was 72% by
weight. In the form of a 10% by weight solution in ethanol, the products

have a Hazen color number of 798 and a Gardner color number of 4 4.

Comparison Example C3. Example C1 was repeated using a mixture
containing 300% by weight of methanol, based on the quantity of sterol. In
this case, the crystallization only began at 56°C and the yield was 68% by
weight.

Example 1. Example C1 was repeated using a mixture containing 30% by
weight of methanol, based on the quantity of sterol. The crystallization

began at 78°C and the yield was 92% by weight.

Example 2. 100 g of a crude soya sterol mixture (sterol content: 83% by
weight) were dissolved in 186 g of cocofatty acid methyl ester at 90°C and
methanol was added to the resulting solution in such a quantity that a ratio
by weight of sterol to methanol of 2:1 was obtained. After the temperature
had fallen, the first sterol crystals separated at 74°C. On completion of

crystallization, the crystals were filtered off, washed free from methyl ester
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CLAIMS:
1. A process for recovering phytosterols, said process comprising:

(a) providing a liquid mixture comprising a phytosterol, methanol, and one
or more additional compounds, wherein the methanol is present in an amount of

from 25 to 75% by weight, based on the phytosterol;

(b) cooling the mixture to form phytosterol crystals, wherein the crystals

are formed at a temperature of from 75 to 80°C.; and
(c) separating the phytosterol crystals from the remainder of the mixture.

2. The process according to claim 1, wherein the methanol is present in an

amount of from 30 to 50% by weight, based on the phytosterol.

3. The process according o claim 1, wherein the liquid mixture comprises a
phytosterol-containing fraction produced via transesterification of an oil selected

from the group consisting of rapeseed oil and soybean oil.

4. The process according to claim 2, wherein the liquid mixture comprises a
phytosterol-containing fraction produced via transesterification of an oil selected

from the group consisting of rapeseed oil and soybean oil.

D. The process according to claim 1, further comprising washing the

separated phytosterol crystals with a fatty acid ester.

6. The process according to claim 2, further comprising washing the

separated phytosterol crystals with a fatty acid ester.
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7. The process according to claim 3, further comprising washing the

separated phytosterol crystals with a fatty acid ester.

8. The process according to claim 4, further comprising washing the

separated phytosterol crystals with a fatty acid ester.
0. A process for recovering phytosterols, said process comprising:

(@) providing a phytosterol-containing fraction produced Vvia
transesterification of an oil selected from the group consisting of rapeseed ol
and soybean oil, the fraction comprising a phytosterol, methanol, and one or
more additional compounds, wherein the methanol is present in an amount of

from 30 to 50% by weight, based on the phytosterol;

(b) cooling the mixture to form phytosterol crystals, wherein the crystals

are formed at a temperature of from 75 to 80°C.; and

(c) separating the phytosterol crystals from the remainder of the mixture.

10. The process according to claim 9, further comprising washing the

separated phytosterol crystals with a fatty acid ester.
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