This invention relates to the fractionation of a mxture of fatty acids to
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first double bond is in the A6-position (for example y-

linolenic acid), of a mixture of fatty acids additionally

" containing polyunsaturated fatty acids, of which the

20 first double bond is in the A9-position (for example a-
linolenic acid), by complexing with urea under specific

conditions which involves separation of the position

isomers (see, for example, published European patent No.

178 442). Although this process, which is not continu-

. 25 ous, leads to satisfactory enrichment from the point of
S view of selectivity and yield either on a laboratory
scale or on a pilot scale, it is difficult to carry out

‘on an industrial scale, for example in batches of several

t: the formation of the inclusion complex in a tank takes

30 place very slowly. It only works properly, i.e. with
acceptable selectivity, with very slow stirring. As a

result, the heat exchanges are poor. Now, fine adjust-

ment of the reaction temperature is necessary in order

not to cause the redissolution and/or ageing of the urea

35 crystals which would then no longer be capable of includ-



2 ing the fatty acids, thereby giving rise to a reduction in the
selectivity of enrichnent. According to the prior art, as represented for
exanple by "Fatty Acids, Their Chenmistry, Properties, 5 Pr oducti on and
Uses", D. Swern, pages 2310 - 2358, a timg of 1 hour or longer is necessary
for the formation of inclusion conplexes of urea. The object of the present
i nvention is t,o elimnate the above-nentioned di sadyvantages. 1 . The
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prinrose a reaction medium under conditions allowing the formation

15 of said complex at a temperature in the range from 60 to
65°C and the said insoluble complex is formed by cooling
of the reaction medium, characterized in that the reac-
tion medium is cooled in one to five scraped-surface heat
exchangers arranged in line in such a way that the tem-

20 perature of the batch on leaving the last exchanger is
-5 to +15°C, in that the total residence time of the
batch in the exchangers is a few seconds to a few min-
utes, in that the inclusion complex formed is separated
and in that a fraction enriched with polyunsaturated

25 fatty acids is collected in the liquid phase.

The starting material used may be a mixture of fatty
acids emanating from a fat of vegetable or animal origin
rich in.pOIYunsaturated fatty acids. The vegetable fats
used include oils rich in linoleic acid (diunsaturated),

30 for example safflower oil, sunflower oil, grape seed oil,
corn oil, soybean o0il; oils rich in fatty acids having a
higher degree of unsaturation, for example linseed oil,
comfrey seed oil (Symphytum 6fficinale), evening primrose
seed oil (Oenothera), quandong seed oil (Santalum acumin-

35 atum), borage seed o0il (Bbrago officinalis) or oil from



sreed oi | (Cenot hera), quandong seed oil (Santal um acum n- 35 atunm,

borage seed oil (Borago officinalis) or oil from 3-the seeds of fruit of
t he genus Ri bes, for exarrpl e-bl ackcurrant (Ri bes nigrum. The animal fats
used include fish oil, oil fromcrustaceans, oil from cephal opods and

| i pids emanating 5 fromthe organs or body fl ui ds of mammals. The fatty
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contaln a considerable proportion of unsaponifiables

15 which are advantageously separated.

The fatty acid derivatives mentioned are preferably
the esters, for example the methyl esters obtained by
reaction of triglycerides with sodium methylate. It is
preferred to use the acids rather than their esters

20 because the enrichment yield is better.

The saponification may be carried out in the usual
way by treating the starting material with a concentrated
strong base, for example sodium hydroxide, preferably in
a hot aqueous or agqueous-alcoholic medium. This medium

25 advantageously contains a sequestering agent for metallic
et ions, for example disodium ethylenediamine tetraacetate.
The unsaponifiables are then separated using a solvent,
for example hexane, and the aqueous phaée is acidified,
for example with hydrochloric acid in concentrated
30 aqueous solution.

After saponification, the mixture obtained may be
protected against oxidation by addition of an anti-
oxidant, for example 100 to 600 ppm (parts per million)
of propyl gallate or, preferably 200 to 400 ppm of

35 ascorbyl palmitate.



After saponification, the m xture obtai ned nmay be protected against

oxi dation by addition of an anti- oxidant; for exanple 100 to 600 ppm
(parts' per million) of propyl gallate or, preferably 200 to 400 ppm of 35
ascorbyl palmtate. 4 The soaps obtaimed during the neutralization of
the crude oil while it is being refined may al so be used as starting

materials. The fr 1O .Qn LSe i yhder..£ |44 ons i ch
pronote the for na??%% %?LQQCS%%%%%#?‘%%@‘#}% acl s@m%ﬁjf%g %Ponp ééw;i ng
agent. i n a regtudenociddwhilen ikhilsh beiagc sefiaedhpaygadsd desarsad s pbut in
whiteh the inckdgreingomatexeaikorned are insoluble. Uea is used as the

conpl exi ng agent. The reaction npdi um may, consi st ,10 f a good sol vent
for urea, for exar‘r#}@ Lraghienatkom somy .1§.esaﬂ°£i‘kaﬁo‘im‘8%ﬁt%ﬂq?é)’n‘bl‘?’?%m 1to

4 carbon 8t omshiphefprondte Netidafiotmatidmnolf, a somiphbemobfothe nfatty e of
t hese al kanol LN e @sﬁ i ti.cul_ar. i . | S a
sol ution cont%?#ii%gw\g%%r r(%:>T<liemat € I}%%gg%glé?@%%y li%eiagi#téé(ﬁ%irfﬁﬁéfg}filﬁ?oirﬁ
appr oxi mat el ywhighpfhaeicomplexingt @gentn is spdibleoyibdd Wi twhighurkhe or

stirring and {8g1hBebRDELRp1Eexe8NFothedl Qe HERNALIL.Cl TtlAtiONgdg Wat er
in a double jacket, the preferably saturated sol ution

.20 for exanpl e of
urea in net haftdl the CORRbEX IR0 AR e fhE yeaeicagnaﬂaéauw Ry \ﬁ‘b‘l‘ﬁb&p

stirringiet [6frh yobdl salokasr £60! Wiéd) f6r obkanpEs.a 1dwer ralkandl, wei ght
of urea to solvent js

to urea is front1: 1 o%j.tl.%%ggit"ig %ﬁ%@g’*ﬂ&bﬁytg‘gﬂi aﬁ‘lr g:rﬂb)llq‘ \gec{a%%tfnzfa%st‘y actds

solution is theefpuapdy metbaygbl pnethand] vd ssprapeacicduriragembheturexefianger s

aryanged in |{H8seAdBfanols with water. Methanol is particularly
suitable, as is a solution containing approximately 85%

15 by weight of methanol for approximately 15% by weight of
water.

In a tank provided with means for stirring and for
thermostatic control, for example by circulation of water
in a double jacket, the preferably saturated solution,

20 for example of urea in methanol, is prepared and the
fatty acids added with vigorous stirring at 60-65°C until
a clear solution is obtained. The ratio by weight of
urea to solvent is 1:1.5 to 1:3 while the ratio by weight
of fatty acids to urea is from 1:3 to 1:6 and preferably
25 from 1:3 to 1:4.

The solution is then pumped through one to five
scraped-surface heat exchangers arranged in line. Alter-
natively, it 1is possible for example to replace the
scraped-surface heat exchanger at the end of the line by

30 a dwell pipe provided with cooling means.

It is in this line that the insoluble complex is
precipitated. The inflowing solution may be at 20 to
65°C, at the dissolution temperature, for example at 60-
65°C, or may even have been cooled, for example to 20-

35 40°C. The heat exchangers are cooled by a refrigerating



natively, it is possible for exanple to replace the scraped-surface heat
exchanger at the end of the line by 30 a dwel | pipe provided with cooling
means. ‘It is in this line that the insoluble conplex is precipitated. The
|nflovm ng solution may be at 20°to [err],5at the dissolution temperature,
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antra sol vent or exanple to extract the fatty acids,
After the treatment in the scraped-surface heat

15 exchangers, the dispersion is advantageously directed to
a tank cooled to approximately 2°C, after which the solid
phase is separated from the liquid phase by filtration,
preferably under a slight vacuum, or by centrifugation.

After elimination of the alkanol, for example by

20 distillation in vacuo, the liquid phase is treated with
an acid, for example concentrated hydrochloric acid, for
acidification to a pH of approximately - 1 to make the
unreacted urea pass into aqueous solution and a solvent,
for example hexane, is added to extract the fatty acids,

o 25 for example by decantation, recovery of the organic phase

~ and elimination of the solvent, for example by distilla-
tion in vacuo. For example, it is possible to collect
the methanol and then the hexane which may be re-used.

Alternatively, it is possible to dispense with one

30 or both of the steps of acidification and extraction with
a solvent.

The solid phase still contains fatty acids which it
may be desired to recover. To this end, water may be
added to the complex, preferably in a ratio by weight of

35 complex to water of approximately 1:2, followed by



25 for exanple by decantation, recovery of the organic phase and
elimnration of the solvent, for exanple by distilla- tion in vacuo. For
exanple, it is possible'to collect the nethanol and then the hexane which
may be re-used. Alternatively, it is posg ble to dispense with one 30 or
both of the steps of acidification and extraction with a solvent. The solid
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”‘ll'on) by W% %BEr%Eu CO%%V'aB%kBkEﬁéﬁely 80°C. The optionally
decoloured fractions may then advantageously be purified,

15 for example by distillation at 150 .to 210°C under a
vacuum of 13 to 133 Pa (0.1 to 1 mmHg) in a counter-
current apparatus.

The optionally decoloured and/or purified fatty aciad
fractions may be stabilized by protecting them against

20 oxidation, for example by addition of approximately 200
ppm (parts per million) by weight of ascorbyl palmitate.

- The fatty acid fractions obtained in accordance with
the invention may be used in the usual applications of
these acids either as such or in the form of the oil

25 obtained by recombination with glycerol. Brought into a
form suitable for their application, the fractions
enriched with polyunsaturated fatty acids may constitute
nutritive, cosmetic, dermatological or pharmaceutical
products, as described for example in European patents

30 EP-A 92 085 and EP-A 92 076. These products are suitable
for oral, enteral, parental or topical administration.

The fatty acid fractions may also be used as start-
ing material in the synthesis of rare fatty acids, for
example dihomo-y~linolenic acid from a fraction enriched

35 with y-linolenic acid in known manner, for example by the



The fatty acid fractions obtained in accordance with the invention may be
used i-n the usual applications of these acids-either as such or in the form
of the oil 25 obt ai ned by reconbination with glycerol. Brought into a
formsuitable for their application, the-fractions enriched with

pol yunsaturated fatty acids may constitute nutritive, cosnetic,

der mat ol ogi cal or. pharnmaceutii cal products, as described for exanple I n
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sbgﬂding For %goglnut X tgo u gggtgsa% ;H“%é%lgﬁngb 30°C with 40 kg
cold water and then acidified to pH 1 with 100 kg of a
15 32% aqueous hydrochloric acid solution which is added
slowly. After addition of 167 kg hexane, the mixture is
vigorously stirred for 1 h at 30°C. The'phases are then
left standing for 15 minutes to separate and the aqueous
phase is eliminated. After evaporation of the hexane
20 from the organic phase in a water jet pump vacuum at
40°C, 90 kg fatty acids are collected.
30 kg urea and 63 kg methanol are added to 10 kg of
the fatty acids collected, followed by heating with .
vigorous stirring for 20-30 minutes at 65°C until a clear
25 solution is obtained.
The solution is then pumped through a scraped-
surface heat exchanger of the KOMBINATOR® type under the
following conditions:

30 Exit temperature: 1i°C
Rotational speed of scrapers: 500 r.p.m.
Throughput: 35 kg/h
Refrigerating fluid, freon at: -15°C.

. 35 The dispersion issuing from the apparatus is direct-



phase i s el i m nated. After evaporation of the hexane 20 fromthe
organi c phase in a water jet punp vacuum.at 40C, 90 kg fatty acids are
collected. 30 kg urea and 63 kg nethanol are added to 10 kg of the fatty
acids collected, followed by heating witg vigorous stirring for 20-30

m nut es at [err] until a clear solution is obtained. The solution is
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are added to "phase. After stirring, the organic.phase is
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L after which the hexane is evaporated at 40°C in a water

jet pump vacuum.

15 ‘The percentages of y-linolenic acids, Cj;zt 34, 6, 9,
12 (GLA) in the starting oil and in the enriched fraction
(as determined by gas phase chromatography) are shown

below:
GLA (%)
20 Blackcurrant seed oil 17.4
Enriched fraction 65

Examples 2-7
The procedure is as in Example 1, except that the
25 solution containing the fatty acids, the urea and the
methanol is passed through a line comprising in series:
a first scraped-surface heat exchanger of the VOTATOR®
type (exchanger 1), a second scraped-surface heat ex-
changer of the VOTATOR® type (exchanger 2) and a pipe
30 (exchanger 3) cooled with ice water to 1°C.

The data concerning the starting material, the
treatment conditions and the enriched fraction are shown
in Table 1 below (the percentages of GLA are determined
by gas-phase chromatography):
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[err] [err] [err] [err] [err] [err] [err] [err] [err] 10 Exanpl e 8 The
procedure of Exanples 2 to 7 is applied to the fractionation of the fatty
acids of fish oil using a line of three scraped-surface heat exchangers of
the VOTATOR[err] type cooled with ice waier to [err]. Fish oil does not
contain any [err]-linolenic acid, but other biologically active fatty

aci ds, such ag Fhégéa pent aenoi ¢ acid C20:5 and docosahexaenoic acid
[err]. The tr 4y conditions are shown in Table 2 below Table 2

Thr ough- Exch@hgeprocedure of ExamplesciRartger?7 Zspuapplied fbn rther, Exit
T. \Bota-  Entehyctiohtitioh oBORe f&‘&fyp)ac.ldé %rf" ]f:Ls[heB&]l usihg§n&@l1ind €rr]

[err] tional speed spee m
(r.p.m) 49 ©of thregsscraped-surface heat eXChB#QErS Of sthe VOBARRR®rapl e 2
cont i nuedsExcltgpegcicodlkat tiith iceEwateF. to Rotati onal Yield [err]
[err] speed . (0 r. R, 23. 7 8.9 . S
1675 The composi ti Bigtopitndoph; Bolideftalp e wiifeeignic actd, but
other biologically active fatty acids, such as eicosa-
pentaenoic acid C,:5 and docosahexaenoic acid Cj:6.

The treatment conditions are shown in Table 2 below:

Table 2
Through- Exchanger 1 Exchanger 2
¢ put Entry T. Exit T. Rota- Entry T. Exit T. Rota-
et (kg/h) (°C) (°C tional (°C) (°C) tional
' speed speed
(r.p.m.) (r.p.m.)
49 65 37.3 700 37.2 23.7 1000

Table 2 continued

Exchanger 3

Entry T. Exit T. Rotational Yield
(°C) (°C) speed (%)
(r.p.m.)
23.7 8.9 500 18.9
o The compositions of the fatty acids of the starting

mixture and of the enriched fraction are shown in Table
3 below (determined by gas-phase chromatography):

Table 3
Comp051tlon of the fatty acids (%)
Starting mate;lal C18:4 C20:5 C22:6 Others
1.7 13.9 13.6 70.8

Enriched fraction 8.8 40.4 .37.3 13.5



~ 1

m xture and of the enriched fraction are shown in Table 3 bel ow (determ ned
by gas-phase chromatography): Table 3 Conposition of the fatty acids (%
Starting nmateri al [ert] [err] [err] Qhers 1.7 13.9

13.6 70.8 Enriched fraction 8.8 11 40. 4 37.3 13.5
Exanpl e 9 The procedure of Exanple 1 is applied to the frac- tionation of
the fatty acig§ %igigseed oil using a scraped-surface heat exchanger of

t he \/'CYI'AFI'CR[errT8 ype“ 5 cooled with ice water to [err]. The percentages
of [-err]-1inol eni cThei propedurel Af Exampdesfadsi appliedr ite thel frache

enfiched fractigRatd8he’ss Ntagd P&‘ttﬂi‘sa%gfe JE PPRELEEARIMY) ﬁ§§n§hea
Table 4 b 10 Ta

paraneters of the process are shown in el ow bleo4 Yo LA in
Thr ough screpedafysface heat ogychangery gfy the sYQFATOR® pkype Entry
T. Exit Ts Rotableaawi€hr iekedate®) tbng-onterial (kg/h)  ([err])

([err]) speed fraction,15

(r.p.m) 54.5 The pércepfages, of; a-linotpnic acidgfasLa) fn the,
Exanpl e 10 ThetarbindumeteriBlampidk ini thepphrédhed tiractian {(detrex+ on of
a mxture of i e i ol centa
of mammal s. {In'%{’%am t §2 o%tégi ﬁgréﬁﬁ%%f%éﬁ)e%%ﬁfqﬁ%ﬁ%ﬁom (I[:EL gci d 25
C20: 4 (AA) anBhei RERESEEr AFS| FREVBNAR FaPieChoP8leWHGLA). A

scraped- ggrface heat exchanger of the VOTATOR[ err] type cool ed with ethanol
to [err]is usggbllhi treatnent conditions are shown in Table 5 bel ow

% LA in Through Exchanger - $ LA in Yield
R the start- put Entry T. Exit T. Rotational enriched (%)
ing material (kg/h) (°C) (°C) speed fraction
15 ' {(r.p.m.)

54.5 66 40 16.6 700 87.6 18.1

20 Example 10
The procedure of Example 1 is applied to the frac-
tionation of a mixture of fatty acids emanating from
lipids extracted from the placenta of mammals. This
mixture contains a high percentage of arachidonic acid
25 Cxp:4 (AA) and dihomo-y-linolenic acid Cy:3 (DHGLA). A
scraped-surface heat exchanger of the VOTATOR® type
cooled with ethanol to -16°C is used.
The treatment conditions are shown in Table 5
below:
30
Table 5

Throughput Exchanger Yield
(kg/h) Entry T. Exit T. Rotational (%)
(°C) (°C) speed
35 (r.p.m.)

28 40 4 200 7

The percentages of the principal polyunsaturated



30 Tabl e 5 Throughput Exchanger Yield (kg/h)
Entry. T. Exit T. Rotational (%9 (% - -([err]) speed 35
(r.p.m) 28 40 .4 900 7 The percent ages
of the principal polyunsaturated 12 fapty acids of the starting materi al
and of the enrich- ed fraction (determ ned by gas phase chromat ography) are
shown in Table 6 bel ow. 5 Table 6 Fatty acids Starting materi al
Enri ched frac@?&ﬁy(%flds of the startlng%yaggglgl and of the enrich-q, -
i; 810 = C0ed GBHGkAbn (determlned bylgas phase chrgm;to@r&pﬁ?ﬂ 4 (AA)
o
17.4 Qthers 2re shown’3n TC%%§665’°91°W' 19.5 15 Exanple 11
The procedure of Exanple 1 is applied to the frac- tionation of a mxture
of fatty aci dgpapqRngti ng from quandong seed oil. This mXxture is
characterized by contents of acetylene acids, nmore especially santal bic 20
acid or transFREXYcREdE8en- 9- ynoi Stagtdngamateziad- sEPF&ﬁBeﬁeﬁFaﬁiéﬁ&nger
of the VOTATOR[err] type cooled with gghanol to [err] is yggpd. The
treatment conditions and the percentages of santal bic acid of the starting
material and of the enriched fraction (deter- 25 m ned by gas-phase

chromat ogr aph)g:@ e shown in Table 7 hel.ew Table 7 17.8
10  Cp:3 (DHGILA) 5.1 9.6

Cyot4 (AA) 18 35.7

- Cyt6 8.2 17.4

N Others 56.5 19.5

15 Example 11

The procedure of Example 1 is applied to the frac-
tionation of a mixture of fatty acids emanating from
quandong seed oil. This mixture is characterized by
contents of acetylene acids, more especially santalbic

20 acid or trans-ll-octadecen-9-ynoic acid.

A scraped-surface heat exchanger of the VOTATOR®
type cooled with ethanol to -16°C is used. The treatment
conditions and the percentages of santalbic acid of the
starting material and of the enriched fraction (deter-

; 25 mined by gas~phase chromatography) are shown in Table 7
'

below.

Table 7

% Santalbic Through- Exchanger % Santalbic Yield
30 acid in the put Entry T. Exit T. Rotational acid in en- (%)

starting (kg/h) (°C) (°C) speed riched frac-

material (r.p.m.) tion

38.8 40 45 10 800 87.6 9



v ». ' ' .
% Sant al bi ¢ Thr ough- Exchanger % Santal bic Yield 30 acid

in the put Entry T. Exit T. Rotational acid in en- (% starting

(kg/h)” J[err] (C ’"speed riched frac- materi al

(r.p.m) tion 38.8 40 45 13 10 800 87.6 9
13 Exanpl es 12-13 12. Bl ackcurrant seed oil is fractionated in the sanme way

as in Exanple pt,Lhgt the Iiquid phase is 5 separated fromthe
solid phase b?gggﬁ?rggf ?Jaa??on for 10 minutes at 5000 r.p.m/4C instead of

filtration. ¥Re fraction obtained contains 74% of GLA (deternined by gas-
phase chromat ogr apByhckélrrahd sBledChHUr rodt rPL8€10hALEE HhadiHeONadRsl 1 N
the sanme way as in Exanple 2, except that the fatty acids,present in the
sol i d phase aF&¥r eatﬁ)vg?e@?‘am?&et Hs §FEePY Shpt d"f"}/% h 1%?‘8&%@5&' 18

heat ed toberrseparht2dpdrion whiecso1dd6 phase iy tcdrbwirfugat ianttethr t e

m xture is St]k ng, .t | | rateqg. exa | S
evapor at ed fr%%‘ﬁ Sgo%g}:aﬁ%gg%s%?}]%% #‘ﬁsggg\gt §% %é‘tltﬁé%%o\?‘écu%é The
fatty aci ds t fuactidopvebtained containkdiy oft REAs fdetquninedybyfgasrt r eat ed

fatty acids. gfase chroﬁggotg&.g%h&goation gives a mxture containing 67% of
GLA (determ ned by gas phasé chromat ography) in a yield of 12.5% The sane

quantity of GLA containing approxi- mately 25% 1| ess of fresh fatty acids is
t hus obt aonedi3. 14 * L M S * CLAI MBS

Blackcurrant seed oil is fractionated in the same

way as in Example 2, except that the fatty acids present

L in the solid phase are recovered. To this end, 1 part of
the solid phase is heated to 80°C with 2 parts water, 0.6

15 part hexane is added, the mixture is stirred and the
organic phase is separated. The hexane is evaporated
from the organic phase at 40°C in a water jet pump
vacuum. The fatty acids thus recovered are then added to
the same quantity of untreated fatty acids.

20 The fractionation gives a mixture containing 67% of
GLA (determined by gas phase chromatography) in a yield
of 12.5%. The same quantity of GLA containing approxi-
mately 25% less of fresh fatty acids is thus obtained.
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E A process for the continuous fractionation of a m xture of

pol yunsaturated fatty acids or derivatives thereof, i | ' reis
reacted with urea as. 5 ° conplexing agent in solution in a reacti medi um
under conditions allow ng the formation b said conﬂmm“uluwg ture in
the range from60 to [err] and the said insoluble c N O by

cool i ng of thgﬂfﬂgtion nmedi um characterized in that the feaction medi um
is 10 cooled in one to five scraped-surface heat exchangers arranged in
line.in such &-wayAt Rxoqess t Eaperthar eoptinneupatfip@nianahiqny Phe 3 ast

exshanger is mbxt@rbeldl . pblythshthPereqt Fathtgsi deIWL birMusHiv{reiwad ch in
the exchangers.is a_few sei@?n S {;o a f.%\# mnutes, in tgat .%ﬂe 15

i ncl usi on congpﬁ’ie?SFHéa‘ i ’s‘gba D BLFMYTLN 45X S3CHFACYIBR FSRCRR with
pol yunsat 8r at edmpaékyngcadents inokslbdatden rin e reagputiicbrnp s ur . undey
process as cl gj A | ai . cter] . | a S | ution
of urea in ne?hgﬁgr'i?rslgp?%[fo%‘ng]g%%edg%@nérgt%?eg?)?df g%)#§§t§gj€}op¥ fatty
acid deriva- temperatunedda the tnangehérow &0 ke béDUGhando the asmpkd -

ature of 60 thQéﬁubiep%%%q_eB{hri@gfbﬁﬁl@dtﬁyf E&@l‘iﬁ&' ¢ RSt dmce
heat exchangers _brought by circulation of a refrigerating fluid to a

t enper at ure ofedd8my o ghaTacteriapd dRatthate §BPutYRAF gRedipp, 18
di spersi a0 ungeblélie ixpobhagtef fEidie asdrapetiRgtirfhcet Reptr adxdleamderde

di sper- sion i Ng .t l.ast exchanger is_-5.tq.[err].. 3. 0Ccess as

clainmed in cl é??#&ggﬁ g% c]%%eac]trér“?%e ?n%?xatt&‘%ﬁe%&#d-tﬁqelrnag eeatm's

exchanger is tbgl hatghbpna 18avingoitiiend asitheexahangsad id 45 dew |+ 38" Geans.
Y in that the total residence time of the batch in the

exchangers is a few seconds to a few minutes, in that the
15 inclusion complex formed is separated and in that a
fraction enriched with polyunsaturated fatty acids is
collected in the liquid phase.
2. A process as claimed in claim 1, characterized in
that a saturated solution of urea in methanol is pre-
20 pared, the mixture of fatty acids or fatty acid deriva-
tives is added, in that the solution brought to a temper-
ature of 60 to 65°C is pumped through one to five cooled
scraped-surface heat exchangers brought by circulation of
a refrigerating fluid to a temperature of -25 to +5°C so
L 25 that the solution changes into a dispersion under the
- cooling effect and in that the temperature of the disper-
sion leaving the last exchanger is -5 to +15°C.
3. A process as claimed in claim 1 or 2, characterized
in that the end-of-line heat exchanger is replaced by a
30 holding pipe equipped with cooling means.



