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DESCRIPTION

METHOD OF SOLVENT FRACTIONATION OF FAT

Technical Field

The present invention relates to a method of
solvent fractionation of a fat. More specifically, it
relates to a novel solvent fractionation method

characterized in that a fat dissolved in -_a solvent is

- rapidly cooled in a pre-cooling device prior to
crystallization such that the fat comes just close to

crystallization or a blockade of the pre-cooling device

does not occur, and the fat is then crystallized in a
crystallizer in an efficient manner, for example, within a
shorter period of time, with better quality, or with a

larger amount to be treated.

Background Art

Many methods for fractionating components of a
feedstock fat are known, including methods of dry
fractionation and methods of solvent fractionation. The
steps of the methods of dry fractionation, which do 'not use
any solvent, are relatively simple'. However, the methods
have drawbacks concerning the low purity of the fat

component of interest or the difficulty in operating the
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fractionation steps. The methods of solvent fractionation
advantageously overcome the .above-mentioned drawbacks of
the methods of dry fractionation, but have other drawbacks
such as a long operation time due to an increased cooling
load resulting from a high concentration of a fat dissolved
in a solvent.

JP-B 38-917, for example, describes a method of
solvent fractionation-crystallization of a fat comprising

treating a fat in a rapid heat exchanger. This method is

different from the method of the present invention in that

the pre-cooling is performed below the crystallization
temperéture. Although the method of the publication is not
defined by the yield of crystals based on the total amount
of the fat at the crystallization temperature of the
feedstock fat, the yield of around 8% described in Examples
of the publication is quife different from that of 20% or
higher obtained by the method of the present invention. The
ratio- of the total cooling load to the load for removing
heat of crystallization in a crystallizer obtained by the
method of the publication is 1, which is different from
that obtained by the method of the present invention. The
method of the publication is also different from thé method
of the present invention in that the method is not defined
by the temperature of a refrigerant used in the

crystallization.
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When a feedstock fat which yields 20% or higher
of crystals based on the total amount of the fat at the
crystallization temﬁerature is crystallized according to
the method described in JP-B 38-917, deposition of crystalsl
occurred before the temperature reached the crystallization
temperature even if a rapid cooling was applied.
Introduction of the feedstock fat in such a state into a
crystallizer - resulted in deposition of unnecessary
components as coﬁstituents of crystals. Accordingly, a
product with the objective quality was not obtained. These
results are construed as follows. If a feedstock fét which
yields 20% or'highe; of crystals is crystallized, a step of
crystal growth should be usually performed slowly in order
to avoid the formation of crystals before reaching the
crystallization temperature. However, the step was
performed rapidly. As a result, the incorporation of
unnecessary components etc. occurred, which resulted in a

failure in obtaining a product with the objective quality.

Disc] £ T £

The present inventors have studied intensively in
order to solve the problems listed in Background Art. As a
result, it has been found that a high fat concentration can
be attained, that the temperature of a refrigerant can be

raised, and the operation time can be shortened in a method
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- of solvent fractionation of a fat. Thus, the present

invention has been completed. Therefore, the object of the

present invention is to provide an efficient method of

'production in which the <crystallization +time in a

crystallizer is shortened, the yield of crystals is
increased and the like.

The method of solvent fractionation of fat of the
present invention is characterized in that a feedstock fat
dissolved in a solvént is rapidly cooled to a temperature
higher by 1 to 20°C than the crystallization temperature

used in a crystallizer in the step prior to introduction of

- the feedstock fat into the crystallizer.

In the method of the present invention, steps
immediately prior to the crystallization in crystallization
procedure is performed while cooling in a cooling device
set up in the step prior to the crystallization. This
method is particularly effective when a feedstock fat which
yvields 20% or higher of crystals ét the crystallization
temperature is used. On the other hand, practically, a
yield which is too high, for example 80% or highér, may
make the method less operative. In' the cooling step,
because it is required'to cool the fat to a temperature

which is higher than the crystallization temperature and as
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close to the crystallization temperature as possible in

.order to avoid crystallization at the outlet of the cooling

device, the fat is rapidly cooled to a temperature higher

"by 1 to 20°C than the crystallization temperature.

Specifically, it is fequired to set the cooling

temperature such that. the total cooling load in the

.crystallizer is in the range of 1.5 times to twice its load

for removing heat of crystallization, although it
correlates with the pre-cooling temperature. When the total
cooling load is below 1.5 times its load for removing heat
of crystallizatioh, deposition of crystals may occur upon
cooling; which may make it difficult to obtain a product
with the objective quality due to the blockade of the
cooling device or deposition of unneéessary components upon
crystallization; When the total cooling load is above twice
its load for removing heat of crystallizatién, the cooling
load in the crystallizer becomes too large to expect an
efficient operation of the crystallizer.

Ihe crystal portion of the fat obtained by.the
method of the. present invention can be utilized for
foodstuffs and other non-foodstuffs. For example, it can be
utilized as a fat for chocolate. Similarly, the liquid
portion of the fat can be utilized for foodstuffs and.other
non—foodstuffs.lFor example, it can be used as a fat for

fried food, or as a fat for margarine after hydrogenating
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the liquid portion of the fat.

Now the elements constituting the present
invention are described hereinbelow. |

The type of the solvent 1is not specifically
limited as long as it dissolves a vegetable o0il, an animal
oil or any feedstock fat containing it. The typical
examples of the solvent practically used include hexane,
acetone, methyl ethyl ketone, and any mixture thereof. A
solvent suitable for the object is preferably selected at
each time of performance.

The feedstock fat is-not specifically limited as
long as-it is a vegetablé oil, an animal oil or a migture
thereof. The typical examples of the feedstock fat
practically used include one which contains much of
intermediate melting point fraction. Palm olein, palm oil,
palm kernel oil and the like are desirable.

‘The range of the concentration of the feedstock
fat dissolved in the solvent is not specifically limited.
Practically, it is desirable to make the concentration as
high as possible in order to increase the amount to be
treated. Alternatively, the concentration of the fat is
preferably seiected at each time of performance so.as not
to interfere with the operation by the blockade of the pre-
cooling device or, in pérticular, of the crystallizer after

crystallization.
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The pre-cooling device may be any heat exchanger.
Preferably, it may be a deviée which can cool the fat to
just close to crystallization while allowing the fat to.
continuously run in a flow of the fat. The devicé"is
desirably equipped with a device having a heating function
in order to comple;ely dissolve the crystals depositing in
the heat exchanger and in the pipe between the outlet of
the heat exchanger and the inlet of the subsequent
crystallizer.

-The pre-cooling temperature may be any
temperature which is higher by 1 to 20°C, preferably by 5
to 15°C,. most preferably by '8 to 12°C . than the
crystallization temperature used in the'crystallizer in the
subsequent step.

The cooling rate of the pre-cooling step may be
any rate which is rapid, for example, within 3 minuites,
preferably within 1 minuite, most preferably within 30
seconds.

The crystallizer may be of any structure which
provides a uniform cooling crystallizathxh a pfeferable
heat-transferring effect, an optimum stirring effect, a
smooth migration for the pre-cooled mixture of fhe fat
dissolved in the solvent. Although the crystallizer may be
of verticai type or horizontal type, it is preferably of

horizontal tYpe and having a stirrer. For example, the
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crystallizer has a strucﬁure of a cylindrical and
horizontal tank having an inlet and a part for fitting a
thermometer on tHe top, an outlet at the bottom, and a
stirring shaft in the horizontal direction in the center,
the shaft having plural vanes, and the vanes having holes
cut off to the position close to the stirring shaft and the
vanes without such holes being positioned alternately. The
desired volume of the crystallization tank can be suitably
designed depending, in combination, on the length of the
cylinder, the length of vanes, the number of vane arrays,
the degree of curve, the area of holes in the vanes and the
like. |

The crystallization temperature  in the
crystallizer varies depending on the feedstock fat used and
the product of interest, and, therefore, may be selected at.
each time of performance.

The temperature of a refrigerant used is lower by
15 to .O°C than the crystallization temperature in the
crystallizer.

The refrigefants include, but not limited to, for
example, propylene glycol, ethylene glycol, calcium
chloride and the like. |

As described hereinabove, foodstuffs can be
produced With low cost by shortening the crystallization

time, increasing the yield of the crystals and the like
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according to the method of production of the present

invention.

Examples

The following Exampleé and Comparative Examples
further illustrate the present invention in detail, but are
not to be construed to limit the scope thereof.

Example 1

1.28 kg of palm olein from which stearin had been
removed by dry fractionation (IV 56.5) was mixed with 1.67

kg of n-hexane (ratio by weight, 1:1.3), and heated to 23°C.

The mixture was passed through a spiral-type heat exchanger

having a heat-transferring area of 0.3 m?, subjected to
heat exchange with a refrigerant at -14.5°C, and cooled to
-2.6°C within 18 seconds. 3 L of the cooled mixture was
placed in a 5 L stainless beaker. The beaker was soaked in
a refrigerant tank equipped with a cooler kept at -20°C,
and crystallization was allowed to proceed until the
temperature of the mixture in the beaker bécame -14.5°C.
After crystallization, the mixture was filtered under
vacuum using a ¢ 185 mm Buchner funnel and a filter paper,
and the separated crystals were washed with'n—hexané of 1.2
times the'voiume of the fat used to give a crystal portion.
The liquid obtained by Ehe filtration under vacuum was

combined with the filtrate obtained by washing the crystals
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to give a liquid portion. The IV of the resulting crystal
portion and the liquid portion was 39.9 and .68.1,
respectively. The yield of the crystals based oh the total
amount of fat was 41.1%.

Example 2 and Comparative Example 2

The crystallization time obtained by bre-cooling
the fat and that obtained without pre-cooling was compared.

In Example 2, 1,800 kg of palm olein from which
stearin had been removed by dry fractionation (IV 57) was
mixed with 2,340 kg of n-hexane (ratio by weight, 1:1.3),
and heated to 19.5°C. The mixture was passed through a
spiral—type.heat exchanger having a heat—transferring area
of 24 m?, subjected to heat exchange with a refrigerant at
-22.5°C, and cooled to 0°C within 15 seconds. The cooled
mixture was cooled to -12°C in a 5.4 m® jacketed horizontal
crystallizer wusing a refrigerant at -22.5°C. After
crystallization, the mixture was filtered using a Buchner
funnel and washed to give a crystal portion and a liquid
portion, as described in Example 1. The IVs of the crystal
portion and the liquid portion were 40.2 and 67.7,
respectively. The size of the crystals formed was uniform,
and the liquid passed through the crystals smoothiy upon
filtrétion. The yield of the crystals was 38.9%, which is
similar to that in Example 1.

On the other hand, in Comparative Example 2, the
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same mnixture of palm olein and n~hexane: was heated to
19.5°C. The mixture was directly cooled to -12°C in a 5.4
m’ jacketed hdrizoﬁtal crystallizer using a refrigerant at
-22.5°C without passing through a heat exchanger. The
mixture was filtered using a Buchner funnel and washed to
give a crystal portion and a liquid portion, as described
above. The 1IVs of the crystal portion and the 1liquid
portion were 40.2 and 68.0, respectively. The yield of the
crystals was 39.0%. |

The results are shown in Table 1. The
crystallization time in Table 1 is the time required to
cool to -12°C from the introduction of the mixture of palm
olein and n-hexane into the crystallizer. As a result, it
was cbnfirmed that a product with the séme quality can be

obtained in a shorter period of time by pre-cooling the fat.

The . treating time was shortened (70% (= 64/89)), or the
amount to be treated was increased (140% (= 89/64)).
Table 1 -
Pre- IV of IV of- Crystallization
cooling crystal liquid time (min)
portion portion
Example 2 + 40.2 67.7 64
Comparative - 40.2 68.0 89

Example 2
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Example 3 and Comparative Example 3

The crystallization time obtained by pre-cooling
the fat and that obtéined Qithout pre—-cooling was compared.

In Example 3, 0.45 ké’ of palm kernel oil (IV
18.5) was mixed with 2.79 kg of acetone (ratio by weight,
1:6), and heated to 28°C. The mixture was passed through a
spiral-type heat exchanger having a heat-transferring area
of 0.3 m?, subjected to heat exchange with a refrigerant at
1°¢, and cooled to 9°C within 18 seconds. The mixture was
introdﬁced into a 4 1L jacketed crysta}lization. tank and
allowed to crystallize while cooling to 3°C with a
refrigerant at -5°C. The slurry which reached the
crYstallization temperature was filtered under vacuum using
a Buchner funnel and the IV of the filtrate was measured.
The yield of the crystalé was 45.1%.

On the other hand, in Comparative Example 3, the
same mixture of palm kernel o0il and acetone was heated to
28°C, then directly introduced into a 4 L jacketed
crystallization tank without passing through a heat
exchanger and allowed to crystallize while cooling to 3°C.
Filtratién was carried out as described above and the IV of
the filtrate was measured. The results are shown in Table 2.
The crystallization time in Table 2 is the time required to

cool to 3°C from the introduction of the mixture of palm

“kernel oil and acetone into the 4L jacketed crystallization
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tank. The yield of the crystals was 45.3%.
As a result, it was confirmed that the
crystallization of palm kernel oil can be also performed in
a shorter period of time. The treating time was shortened
5 (65% (= 11/17)), or the amount to be treated was increased

(155% (= 17/11)).

. Table 2
Pre- IV of IV of Crystallization
cooling crystal filtrate time (min)
portion
Example 3 + - 10.6 . 25.0 11
Comparative - 10.3 25.3 17
Example. 3 ' :
justrial Applicabilit
10 As described hereinabove, the present invention

has attained a method of solvent fractionation of a fat
characterized in that a feedstock fat dissolved in a
solvent is rapidly cooled to a temperature higher by 1 to
20°C than the crystallization temperature used- in a
15 crystéllizer in the step prior to introduction of the
feedstock fat into the crystallizer. By using this method,
it.is possible to crystallize a fat in a shorter period of
time, with better quality and with a larger amount to be
treated, and to produce a fractionated fat with higher

20 yield and at lower cost.
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14 et Has Been Replaced

"

CLAIMS

1. A method of solvent fractionation of a fat

characterized in’ that a feedstock fat dissolved' in a

solvent is rapidly cooled to a temperature higher by 1 to

20°C than the crystallization temperature used in a
crystallizer in the step prior to introduction of the
feedstock fat into the crystallizer.

2. The method according to claim 1, wherein the
yield of crystals of the feedstock fat based on the total
amount of the fat at.the crystallization temperature is 20%
by weight of higher. |

3. The method according to claim 1, wherein the'
total cooling load in the crystallizer is in the range of
1.5 times to twice its loéd for removing heat- of
crystallization.

4. The méthod according to claim 1, wherein the
temperature of a-refrigefant u;ed is lower by 15 to b°C
than the cryst;llization temperature in the crystallizer.

5. The method'ac¢ording to claim 1, wherein the
feedstock fat is palm 6lein.

6. A method of solvent fractionation of a fat
characterized in that a feedstock fat dissolved in a
solvent is pre~cooled to just close to crystallization

while allowing the feedstock fat to continuously run in a
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'fLow of a heat exchanger and it is successively distributed

in plural crystallizers.
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