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5 This invention relates to an improved process for separating the olein
and stearin fractions of vegetable, animal and fish oils. Such oils include
palm oil, rice bran oil, tallow, lard, herring oil, cotton seed oil and
olive oil. The olein fraction of an oil is liquid and generally contains a
higher proportion 10     of unsaturated components than the starting oil.
The stearin fraction is generally  10 solid and contains a lower proportion
of unsaturated components. Palm oil production is increasing all the time
and now constitutes a significant proportion of the edible oils produced in
the world. It has also been found that palm oil has an advantage over other
oils in deep frying and at the moment there is 15     a demand for the
olein fraction. In the case of rice bran oil which can be extracted  15
from rice it is likely to be an important source of edible oil as the world
production of rice is likely to increase since it is the staple food of
that part of the world whose population is increasing rapidly. The various
methods of olein-stearin separation are known:- 20         a)
Winterisation                                                       20 b)
Crystallisation with hexane c) Crystallisation with acetone d) Detergent
process e) Crystallisation with isopropyl alcohol which contains a natural
additive. 25         All these processes have certain disadvantages. In the
first process, there is oil    25 loss through occlusion, thus affecting
the efficiency of separation. In those processes which use organic
solvents, there is the danger of flammability and there arises the costly
process of recovering the solvents. In the fourth process, there is a
possibility of a health hazard and this process is still not acceptable in
certain 30     countries.
0 According to the present invention there is provided a process for
separating olein and stearin fractions from an oil containing olein and
stearin which process comprises providing a fluid comprising a) the oil
concerned, and 35         b)  a liquid single phase mixture of two
components;                    35 i) at least one liquid polyhydroxy
compound or water, with ii) at least one polar organic liquid, which liquid
single phase mixture is substantially insoluble in the oil and has a
composition defined by the equation: XDI + (100-X)D2  B
40 
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2 where X is the percentage of component (i) [err] is the specific gravity
of component (i) at [err] D  is the specific gravity of component (ii) at
[err], and B depends on the specific gravity of the oil and varies between
87 and 97, 5            and  separating the oil into olein and stearin
fractions by utilisation of their     5 different densities, e.g. by either
centrifuging the said fluid or allowing the said fluid to stand. The olein
and stearin thus separated can be recovered by standard techniques. 10
Preferably the fluid is allowed to Stand at. ambient temperature.
10 When herring oil is used the separation may- becarried out at a
temperature lower than that used for other oils. The preferred polyhydroxy
compounds are selected from propylene glycol and glycerine, and the
preferred polar organic liquids are selected from acetone, 15
butanone, ethyl alcohol, n-propyl alcohol and isopropyl alcohol.
15 It has been found that when the oil/liquid mixture phase is subjected to
centrifugation, two or three phases separate out, depending on the ratio of
oil to liquid mixture, namely olein (top) and stearin/liquid mixture
(bottom) or olein (top), liquid mixture (middle) and stearin/liquid mixture
(bottom), their relative 20      positions being determined. by their
relative densities.                        20 The solubility of the liquid
mixture, particularly in the case of. water and isopropyl alcohol mixture,
in the olein fraction is less than 0.5%, for example about 0.26%, and the
solubility of the oil, particularly in the case of palm oil, in the liquid
mixture is less than 0.5%, for example about 0.25%. 25          The ranges
of values for B have been calculated as follows                  25 min.
max. Crude Palm Oil                       87 -92 Refined Palm Oil
87 -   92 30'           Rice Bran Oil                          87   93
30 Tallow'                              87-96 Lard
87-97 Herring Oil              88 - 93 Palm Kernel Oil
89-95: 35          The composition of the liquid mixture is determined
within quite close limits  35 by the need for it to be less dense than the
stearin fraction but more denise than the olein fraction of. the oil The
optimum value of B in the equation given above varies'somewhat in different
systems and with different oils as indicated above. For example in the case
of a liquid mixture of water and isopropyl alcoholwith 40      palm oil,
the preferred range of B extends from 87 to 91 and the optimum figure is
40 89. The relative volumes of liquid mixture to oil may vary from 10:1 to
1:10 particularly 10:1 to 1:5 where separation is effected by allowing the
fluid to stand. It has been found that the best separation when using
centrifugation, is obtained by using a volume ratio of oil to liquid
mixture of 1:1 although good separation can 45      be obtained by using
ratios of oil to liquid mixture 3:2, 7:3 and 4:1. Where the fluid is
allowed to stand the best separation is obtained by using a volume ratio of
oil to liquid mixture of 1:3 although good separation can be obtained using
a ratio. of oil 



to liquid mixture of 1:1. As the proportion of the liquid mixture in the
fluid decreases, thetime required for complete separationincreases
considerably. 50          Good separation can be achieved using.
centrifugation. at as low as 900 g although centrifugation at 2000 g or
more is preferred in the case of palm oil using water and isopropyl alcohol
mixture. The best condition for lard and tallow is 2500 g. In fact with a
continuous process it has been found most practical to use a 55
centrifugation of 5800 g (8000 rpm) and a gravity disc of 53 mm with an
Alfa-Laval Laboratory Separator LAPX202.    3
1,499,333                                       3 The ratio of oil to
liquid mixture seems to affect both the yield of olein and the number of
phases resulting from the separation. Although fractionation can be
achieved in the separator without the use of a liquid mixture, the yield
was found to be low. However, using a ratio of palm oil to liquid mixture
of 1.6:1, the yield is 5      approximately 70% representing over 90% of
the available oil. Three phases result  5 from this condition in which one
contains the olein phase, and the others the liquid -   mixture phase and
the stearin phase. On increasing the ratio of palm oil to liquid mixture to
4:1 the best yield is provided and under this condition only two layers 10
In the Alfa-Laval Laboratory Separator referred to, there are three exits
and  10 under the condition of low ratio of palm oil to solvents e.g.
1.6:1, olein, liquid mixture and stearing with some liquid mixture come off
through the three different exits. However, under a higher ratio of palm
oil to liquid mixture e.g. 4:1, olein comes off one exit, stearing with
some liquid mixture through another exit but no liquid mixture leaves the
third exit. There is no question of the liquid mixture  15 dissolving in
the oil. It was also found that careful crystallisation of the palm oil
from [err] with at = 2 (where At = temperature difference of the palm oil
and cooling bath) and making use of the ratio 4:1, one obtains about 70%
yield of 20      olein having better properties. The properties of the
fractions resulting from this method of fractionation of crude palm oil
were found to be as follows:        20 Iodine     Free Fatty
Cloud       Melting Value         Acid      [err]-Carotene  Tocopherols
Point        Point Olein          60           2.2       744 p.p.m.
999         [err] Stearin        47           1.7       498 p.p.m.
630                   [err] Crude Palm Oil       54           2.3     698
p.p.m.        946 Lino-    Arachi-  Lino- Lauric   Myristic  Palmitic
Oleic    Stearic    leic        dic       lenic Acid      Acid      Acid
Acid      Acid       Acid      Acid      Acid Olein     0.10       1.0
39        43        4.5        12       0.35   0.41 Stearin   0.06
1.4        52        34        4.1       9.0       0.40      0.31 Crude
Palm Oil  0.05       1.0       44         40        4.1       10
:0.30      0.20 The liquid mixtures from the continuous separations were
collected and studied. They were first found to have dissolved some
nonglyceride components. 25      These have been identified as phosphatides
particularly lecithin, sterols, some free  25 fatty acids and tocopherols.
The recovered liquid mixtures can be used again after distillation and it
has been estimated by NMR analysis that they consist of about 



17% water which can be reconstituted for use again as a component for the
liquid mixture. Another way of recovering the liquid mixture is to dilute
it' with water 30     resulting in the precipitation of the nonglyceride
components which can then be  30 filtered using a bed of activated carbon
or Fuller's earth The filtrate could be used again by adding the
appropriate volume of component (ii). The process may be performed in a
continuous manner by mixing the oil and' the liquid single phase mixture in
a column, allowing the fluid to. stand and 35     withdrawing the olein
from  the top of the column and the stearin from the bottom of the column.
The column containing the remaining liquid mixture is continuously or
intermittently replenished with oil and the process continued. In this way
there is saving in the use of the liquid single phase mixture. The .process
of the present invention has several applications:    4
1,499,333                                    4 (1) It can be used as an
industrial separation of olein and stearin formed under different cooling
conditions for vegetable, animal and fish oils. (2)  Besides concentrating
the [err]-carotene of the oil, it can be used to selectively extract
nonglyceride components particularly tocopherols, phosphatides and sterols.
(3) Since the method is simple and fast, it can be adopted as an analytical
method for the estimation of the olein-stearin ratio of oils particularly
palm oil.. Since an ordinary centrifuge is required for this analytical
work, this process could be easily adopted as an analytical method. 10
The following Tables 1, II and I show the conditions under which se ti   10
of olein and stearin fractions from oils was achieved using the process
according to the invention. TABLE I. Conditions for Effecting Olein-Stearin
Separation of Oils by Centrifugation A       B       C      D        E
F Crude  Refined   Rice Palm    Palm    Bran                   Herring
Liquid Single Phase Mixture         Oil   oil      Oil   Tallow   Lard
Oil 42:58   33:67     34:66   35:65   38:62    35:65 1. Water:Acetone
(v/v)   (v/v)   (v/v)   (v/v)   (v/v)       (v/v) 2. Water:Ethyl alcohol
42:58   43:57   42:58   46:54   44:56     41:59- 3. Water:Propyl alcohol
42:58   44:56   44:56   47:53   46:54      46:54 4. Water:Isopropyl alcohol
45:55 44:56  .46:54   45:55 45:55    47:53 5. Propylene Glycol:Acetone
34:66   38:62   38:62   33:67   35:65   34.5:65.5 6. Propylene
Glycol:Butanone           30:70   29:71             -      32:68. 7.
Propylene Glycol:Ethyl alcohol  -   46:54   47:53 -  46:54   48:52   48:52
44.5:55.5 8. Propylene Glycol:n-Propylalcohol    44:56   45:55   47:53
46:54   45:55     45:55 9. Propylene Glycol:Isopropyl alcohol   48:52
47:53   50:50   48:52   48:52    50:50 10. Glycerine:Ethyl alcohol
22:78   25:75   23:77   25:75   25:75      21:79 11. Glycerine:n-Propyl
alcohol         20:80   24:76   22:78   21:79   22:78     25:75 12.
Glycerine:Isopropyl alcohol        20:80   25:75   25:75   22:78   24:76
23:77 Centrifugation Conditions A.  2000 g for 5 minutes.      ) 



B.  2500 g for 5 minutes.      ) C.  2500 g for 5 minutes.      )     The
volume ratio of oil to liquid single phase mixture in D.  2500 g for 15
minutes.     ) E.  2500 g-for 5 minutes.      ) ) F.  2000 g for 5 minutes.
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5 TABLE II. Conditions for Effecting Olein-Stearin Separation of Palm Oil
by [err] Time for Complete Separation Refined     Crude Liquid Single Phase
Mixture                Palm Oil   Palm Oil 13.   Propylene Glycol:Butanone
(30:70 v/v)       5 mins.   15 mins. 14.   Propylene Glycol:Acetone (37:63
v/v)       10 mins.   30 mins. 15.   Water:Acetone (33:67 v/v)
15 mins. 16.  Glycerine:Isopropyl alcohol (23:77 v/v)      4 hrs. 17.
Glycerine:n-Propyl alcohol (22:78 v/v)      48 hrs. 18.   Water:Isopropyl
alcohol (45:55 v/v)        48 hrs.     72 hrs. 1. Volume ratio of palm oil
to liquid single phase mixture is 1:3. TABLE III. Conditions for Effecting
Olein-Stearin Separation of Palm Kernel Oil by Centrifugation
Centrifugation Liquid Single Phase Mixture            Ratio (v/v)
Conditions 19.  Water:Isopropyl alcohol                   48:52   ) 20.
Water:Propyl alcohol                     50:50   ) 21.   Propylene
Glycol:Propyl alcohol          46:54   ) ca. 14,900 g for )    15 mins. 22.
Glycerine:Ethyl alcohol                  24:76   ) Temperature: )     [err]
23.   Glycerine:Propyl alcohol                 26:74   ) WHAT WE CLAIM IS:-
1. A process for separating olein and stearin fractions from an oil
containing 5     olein and stearin which process comprises providing a
fluid comprising        5 a) the oil concerned, and b) a liquid single
phase mixture of two components, i) at least one liquid polyhydroxy
compound or water, with ii) at least one polar organic liquid, 10
which liquid single phase mixture is substantially insoluble in the oil and
has  10 a composition defined by the equation: [err] where X is the
percentage of component (i), [err] is the specific gravity of component (i)
at [err] 15         D2 is the specific gravity of component (ii) at [err]
and                15 B depends on the specific gravity of the oil and
varies between 87 and 97 



and separating the oil into olein and stearin fractions by utilisation of
their. different densities.    5
1,499,333                                      5 TABLE II Conditions for
Effecting Olein-Stearin Separation of Palm Oil by [err] Time for Complete
Separation Refined     Crude Liquid Single Phase Mixture
Palm Oil   Palm Oil 13.   Propylene Glycol:Butanone (30:70v/v)          5
mins.   15 mins. 14.   Propylene Glycol:Acetone (37:63 v/v)         10
mins.   30 mins. 15.   Water:Acetone (33:67 v/v)                  15 mins.
16.   Glycerine:Isopropyl alcohol (23:77 v/v)       4 hrs. r       17.
Glycerine:n-Propyl alcohol (22:78 v/v)         48 hrs. 18.
Water:Isopropyl alcohol (45:55 v/v)          48 hrs.    .72 hrs. 1. Volume
ratio of palm oil to liquid single phase mixture is 1:3. TABLE III.
Conditions for Effecting Olein-Stearin Separation of Palm Kernel Oil by
Centrifugation Centrifugation Liquid Single Phase Mixture             Ratio
(v/v)    Conditions 19.   Water:Isopropyl alcohol                   48:52
) 20.   Water:Propyl alcohol                       50:50   ) 21.
Propylene Glycol:Propyl alcohol            46:54   ) ca. 14,900g for )
15 mins. 22.   Glycerine:Ethyl alcohol                   24:76   )
Temperature: )     [err] 23.   Glycerine:Propyl alcohol
26:74   ) WHAT WE CLAIM IS:- 1. A process for separating olein and stearin
fractions from an oil containing 5      olein and stearin which process
comprises providing a fluid comprising a)  the oil concerned, and b)  a
liquid single phase mixture of two components, i) at least one liquid
polyhydroxy compound or water, with ii) at least one polar organic liquid,
10         which liquid single phase mixture is substantially insoluble in
the oil and has  10 a composition defined by the equation: XD  + (00-X)D2=
B where X is the percentage of component (i), [err] is the specific gravity
of component (i) at 250C, [err] is the specific gravity of component (ii)
at [err] and             15 B depends on the specific gravity of the oil
and varies between 87 and 97 and separating the oil into olein and stearin
fractions by utilisation of their. different densities.   



2. A process as claimed in claim 1, wherein the oil and the value of B are
selected as follows:- Oil                                       B *  crude
palm oil                          87-92 5           refined palm oil
87-92                                 5 rice bran oil
87-93 tallow                                 87-96 lard
87-97 herring oil    88-93 10           palm kernel oil
89-95                                 10 3. A process as claimed in claim 1
or claim 2, wherein the oil is a palm oil which has been refined by partial
crystallisation. 4. A process as claimed in any one of claims 1 to 3
wherein the fluid is allowed to stand at ambient temperature. 15
5. A process as claimed in any one of claims 1 to 4 wherein the volume
ratio  15 of liquid mixture to oil varies from 10:1 to 1:10.. 6. A process
as claimed in any one of claims 1 to 5 wherein in the case where separation
is effected by allowing the fluid to stand the volume ratio of liquid
mixture to oil varies from 10:1 to 1:5. 20           7. A process as
claimed in any one of claims I to 6 wherein the volume ratio of  20 liquid
mixture to oil is 1:1. 8. A process as claimed in any one of claims I to 3,
5 and 7 wherein the fluid is centrifuged at at least 900 g. 9. A process as
claimed in any one of claims 1 to 3,5,7 and 8wherein the fluid 25      is
centrifuged at 2500 g or more.
25 10. A process as claimed in any one of claims I to 9 wherein the
polyhydroxy compounds are'selected from propylene glycol and glycerine. 1
I'A process as claimed in any one of claims I to 10 wherein the polar
organic liquids are selected from acetone, butanone, ethyl alcohol,
n-propyl alcohol and 30      isopropyl alcohol.
30 12. A process as claimed in any one of claims I to 11 and substantially
as hereinbefore described with reference. to any one of Tables I to III.
13. Olein and stearin fractions whenever separated by a process as claimed
in any one of the preceding claims. For the Applicants, STEVENS, HEWLETT &
PERKINS, Chartered Patent Agents, 5 Quality Court, Chancery Lane, London
WC2A 1HZ. Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa; 1978.. Published by the Patent Office, 25 Southampton
Buildings, London, WCZA lAY, from which copies may be obtained.    


