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2185976 Process for the enrichnent wi t h [err] fatty acids of a mxture of
f.atty acids This invention relates to the selective enrichment with

pol yu ated fatty acids, of which the first double bond is in the 6
posit{on, re especially with [err]=linolenic acid, of a m xture

conta nﬁgﬁt ol yunsaturated fatty acids pf_which 5 the first double bond
IS in\ 6 lor 9 position. The biological inportance of y-Iltn - Tod Mo
(6,9, 12 t/adecatrienoic acid [err] is well known. It is a?ﬁgsg&qf&
intermeddare in the netabolic process which takes place in a living

organismfromlinoleic acid (9,12-octadeca- 10 dienoic acid [err]) and
whi ch | eadsE¥9cepny Serdthengnyichment suith 46 £Faw acqids @4 (mitkixe

acid) to argehggdopi,caacld (5, 8,11, 14-ei cosatetraenoic acid). Thi s
property is*u2$£$2‘ = gts nunerous dietetic, cosnetic and pharnmaceuti cal
applications. It is also known that a-linolenic acid (9, 12,15- 15

octadecatrienoic acid [err] does not participate in this nmetabolic process

in the sane way. _JThe nmjority of vegetable pjils cqontai.n the [err ol y:
unsat urlat ed aci d&P1Fi A &W?%ﬂﬂcf?%é&?saka ?b?rf9ﬁﬁ€§ﬁ¥ﬁ(?Qéﬁ%P%%ﬁ%]JlthA
very interesbdipgnsattinceteid tfxetferdad¢i@s| yofsehdcht dthe? iect dlouble nodmai c
acid [err], ;Ls:LN e .S f fruj f . R '

bl ack curr aJr'l%. l#hghgegd%;%%%tg’fm{‘t ﬁ‘.‘é‘*?rﬁ%?g‘ééﬁtﬁgﬁgla%ﬁ%& a _feérgt%ﬁ%‘ll:gy?'es
of [err] pob§uasadatared conittsining hpol punsaturiateiteifd el RGids |ohrghich
a_linoleni ceael ¢1ke i ilbdtla! 1L UEh! BheCl: ob19 $RAAOIdn OF this fruit
25 consists of triglycerides of the followng fatty acids in percent_ by
WEinti -2 - The p*qug*qu importance ofpygdidiriolenic acidy(6,9,12=
Goegeberry octadecatrienoic acid (A6,86)) is well known. It is an

essential intermediate in the metabolic process which takes

place in a living organism from linoleic acid (9,12-octadeca-

10 dienocic acid (A9,u6)) and which leads by way of dihomo-y-lino-
lenic acid (5,8,l1l-eicosatrienoic acid) to arachidonic acid
(5,8,11,14-eicosatetraenoic acid). This property is
utilized in its numerous diete%ic, cosmetic and pharmaceutical
applications. It is also known .that a-linolenic acid (9,12,15~

- 15 octadecatrienoic acid (A9,.3)) does not participate in this
metabolic process in the same way.
The majority of vegetable oils contain the A% poly-
unsaturated acids, linoleic acid («46) and a-linolenic acid

33 (W3). A very interesting source of the A6 polyunsaturated {
o 20 acid, yY-linolenic acid (W6), is in the seeds of fruit of the
genus Ribes, particularly black currant. The seed oil of

this fruit contains appreciable quantities of A9 polyunsaturated
acids in the form of linoleic acid (W6) and a-linolenic acid
(L3). By way of illustration, the seed o©0il of this fruit

25 consists of triglycerides of the following fatty acids in
percent by weight:



cur’r ant - »currant Cl16:0 6-7

/-85 -C18:0 . , . ) 1-2 1-2

cis .;1'3, ' 9-10 14- 15 15-16 C18:1 tran’s
0.5 &4 . 0.5-1 1-2 €18:2,[err], 12

41-42 * 39-41 C18:3,[err], 9,122 - 15-19

10-12 10 C18:3,[err], 12,15 12-14 29-31
1920C184[err]91215 3-4 2.5-3.5

certain applpety oasigparticul arl giplar maceut i catedppl i cati onsQolstebles;ry
desirable to enrich the m xture ofcufratzing aci ds ermrwdntig from 15 these oils
sel ecti vel y -wHth—fefri—potyunsaturated—acras,—partteutarty—wth

-[err]-linolenic acid. Now, the conventional method of fractionating fatty
aci ds by hi dae(gfor mance |iquid ctgr gmat ogr aphy (HPLE) does not 7e%abl e
-y-linolenicacid to be separated fran a-linolenic acid. W hav
surpri si bgl yCJfﬁ)u@ld that these two ils@rers nmay be skpérated 20 b)l a sinple

met hod hithefi®, ysgdsfor separatingfigfty aci ds hpyipg differents_degrees of
saturation. In partlcul ar, the separation of unsaturated fatty acids from
saturated f#%8:hct@anss describedlor exanple, 9nSFR PS 1 6031383,

correspondi ngy g 02 BePe21 240 513, ghigh rel ates tpythe enri chmeri-4n th
[err]-linolenic aC|d of .a mixture of fatty 25 aC|ds enanat i ng fro;&the oi |

of the eveni®B p?r APeSe 220enot her W ch” noreovercont ai ns hartds
[err]-limel em18:3¢d., 1Bha spresent 1zua_emt i on proviges3a process ¥o+240 he

e e L6 R B3 AU yunsalyrpt ed fatly agidsy of which dle T1rst
fatty 30 acids of which the first double bond is in the 6 or 9 position,
a1 Kanol cont ai niFF SR EREHEIES Pt ARt PR Ea PP e s
ot her than tike ifede$inabllgubs abmrizhethé¢ auintare oif ffathy 1adids epadating, £rom
Ergf:tltgﬁ gzl’l é%lgd‘ﬁlgt %%Eé#(ri? Iyunsa%g{’ %%a;%% ?@&t’%ﬁ&?&d I N
the |iquid phadmolenic acid. Now, the corwentlonal methed of fractionating fatty
acids by high-performance liquid chromatography (HPIC) does not enable
y-linolenic acid to be separated from a-linolenic acid.
We have surprisingly found that these two isomers may be separated
20 by a simple method hitherto used for separating fatty acids having
different degrees of saturation. = In particular, the separation of
unsaturated fatty acids from saturated fatty acids is described, for
. example, in FR-PS 1 603 383, corresponding to GB-PS 1 240 513, which
- relates to the enrichment with y-linolenic acid of a mixture of fatty
45 acids emanating from the oil of the evening primrose (Oencthera) which
moreover contains hardly any e-linolenic acid. |
.~ The present -invention provides a process for the selective
enrichment with polyunsaturated fatty acids, of which the first double
“bond is in the 6 position, of a mixture containing polyunsaturated fatty
30 acids of which the first double bond is in the 6 or 9 position,
characterized in that the mixture is treated with urea dissolved in an
alkanol containing 1 to 4 carbon atoms in a ratio by weight of fatty
acids other than the s6 polyunsaturated to urea of from 1:2.0 to 1:4.5,
in that the insoluble inclusion camplex formed is separated ard in that
35 @ fraction enriched with 26 polyunsaturated fatty acids is collected in
~ the ligquid phase.




ess is preferably carried oyt using a mixture of fatty acids

by saponi fication of a star@iﬁg material 5 cont ai ning seed dil

bf the genus Ribes, preferablyoil.of black currant (Ri bes ni i

I s possible to saponify the crude -or refined oil or, .

vehg, 481 pediyunsaturadaid tfettseatsid piefprebéyabdypverlédolendcf | ake

Sﬁgonification is carried out conventionally by 10 treating the
FéPra| with a concentrated strong base , for exanple sodium

starting o

hydr oxi de, pref Emaipyocessolsapuedesabalyc cagiriie dredi tunes duganat agedusiey of

cont ai ni Ng_q . rj t . f.or P oS W as - I i
Qaﬁﬁéfqﬂ§§%$ 69ga§ﬁggr2 s%?%ﬁifléggion Ltﬁ'sggEggﬁﬁrﬁfgﬁ-lal

di sodi um “e ene anm ne cetate; separating e unsapo es

Wi th & 15 cositesiming oseesanpleoiefand.t afd trautgenyyihibese agedersiphase,
for exampla widh DyAeReplorht aqrdrel ORGSR AL edragiicont Sal Wodnble
After saponification, the m Xxtur TEU_ TS preferably prot eCt ed agai nst
oxi dat i on Uy saRPRIEN Sheafrafe O dARiNGDO AN 21088 LGB IPpm (part s
per 20 m 'ds{fgetﬁf, PEORY¥k a®alhal & e¥as p;g%gatawhy 289n48x48Q ARNEPfs1ake
ascorbyl pal'mtate. The soaps obtai ned during neutraliza-ion of the crude
oi | duringd%®i ni n§2RAPLARES WONE] GRT Thad 19Ny FPRYUBREIPRE MiYadY onat i on
s carty ed. Ui £ #RdeEneO0RYalritany Wik ¥ RIPIDIL dOfcarkeclie J*&!&ﬁ]! on of
a conpl ex _of fatt¥ acids other than [err] with urea_in a_nmediumin i ch
the ureai@?%%lub er Sﬁ?ﬂﬁﬂ?tﬁﬂ?%qﬂﬂhﬁﬁ¥ﬁﬁ%ﬁﬁmﬂE&%%eIFBPHe&P not ?9?e°“5‘
sui tabl e refieldl Scamedium, ddAMageously containing a sequdsHdBiAENg
from1l to 4 carbgn atons, preferabuy'etha ol or nethanol, 30 negﬂggol bei ng
parti cul ar?9ERbi + 95| BeFR L i49Mfe SFOGR 2% £OF SXFPR1 Rg PERES Wh &%t ePeThes

sol ution igianeher ebyaacetate, separating the unsaponifiables with a

15 solvent, for example hexene, and neutralizing the agueous
phase, for example with hydrochloric acid in concentratéd
agueous solution.' After sapénification, the mixture
-obtained is preferably protected zgainst oxidation by'aédition

of an antioxidant, for example 100 to 600 ppm (partis per

=)

20 million) of propyl gallate or, preferably, 200 to 400 ppm of
scorbyl palmitate.

The soaps obiained during nevitralization of the crude
©il cduring refining may also be used as starting product.
The fractionation is carried out under conditicns which
25 opromote the selective formaticn of & compl
ctber than 26 with vrez in & mecdiuvm in whi
-spluble, but not the inclusion complexes formed - A suitzble
medium is &an glkanol - - S céntaining
from 1 to 4 carbon atoms, preferably ethanol or methancl,
30 methaznecl being particularly sviteble by virtve of its hicgh
c¢issolving power con vrea. The sclution is prefersbly
saturated and shovld contain from 45 to 50% by'Qeight of

vrea. The saturated soluvtion is aévantageously pregare

(o]

oy
éissolving the urea in the methancl, for example at arou;
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60°C, while stirring vuntil a traznsparent solution is ob
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saturated and should contain from45 to 50% by wei ght of urea. The .-~
saturated solution is advantageously prepared by dissolving the urea in the
met haftol , f'or exanple at around 35 [err] while stirring until a _
transgarent - solution is obt ai ned. *The quantity of urea is proportiona
to the total quantity of fatty acids to be elimnated fromthe m xture.’
Wien the mixture of fatty acids emanatgs fromthe saponification of the
starting material nentioned above, a ratio by weight 5 of starting -
material to urea of preferably about 1:3 is used. The quantity of. methanol

used i s Jadvant age®hsl gubnaits of &ﬁéaqﬂ%Eﬁ&bﬁ&ﬁ%ﬁﬁﬁ&dy;@b@yg @o%hqes thef

tity b ' f starting material .used.., . After yigorous stirring o
?E:nn;x?urg,&ﬁ%g?%tgogﬁega%&ygaf (Hﬁﬁlﬁ%aéth*Qﬁﬁ%ét%r%%rFTeaﬁaxIBre-
pref er abl y- t $hant thpemaktineeob ff fattyy tacids re}fm&n/a?teﬁ f)ﬂbﬁtx) oghef sﬁpfami_ﬂicta(tion
-20 h. AftegLes rati ; .eCi pltate r_.exanpl e cengrifugi
t he unreacte%fuggg ?gh%gﬁggah925¥¥%/{%%ékﬁ?ﬂféwﬁp%%ﬁUt?oﬁgﬁ}?hggnwﬁgﬁgg
for examle QﬁtﬁtﬁréiégabﬁyeGéﬁdemn%nnﬁhfqﬁkmmﬁﬁeramlycauoﬁh agRedssused.
solution, 157AB0qhRALERY! beamldhatich GLIRCLLD MM A 80LYLY! £ -BLCLELBOLY

hexane, which is then elim nat preferabl’y by evap ron”in“vaclo.” I n
one pref erreliBfBodnferrefeFablya@bait ehrigres tlse desantbby bpoveiigbt of

treated'oncesaafein@tﬁaQ@QQahnu%égﬂi(;ggkepyvyggggﬁso;tipgghgfggtxhgcids
to urea of fro 1:1.4,%0 1:1.6. This gives a fraction_containing from92 to
96% by wei gh‘f‘lg}m["@rr]’“ pdfy GRSAES He P rEnBerRtEse R whFeR Prsm 37 °Fo sy
consi st ldf [prefekhhmyembcaa@ampéﬁﬁﬁkﬁér@ﬂ,f?ﬂ@ §Pg§t@ﬂ¢'6?éY a?bgrifﬁ'of
y-linol enic | y.,.25.,he,. prepar romthe fraction emanatin romthe
setand fract?gégtl nt§d?ﬁ trea %ﬁmﬁ%ﬁ??ﬁiﬁﬁ%é?#o nBEeFFHthte' for

|
chr omat ogr apéyampi ehbgnaehds itfluggiyng | ndheenitregcted oubea is neutralized
by treating the solution with an acid, for example with
preferably concentrated hydrochloric'acid in aqueous solution,
15 and the fatty acids are extracted with a solvent, preferably
hexane, which is then‘eliminated,_préferably by evaporation

in wvacuo.

In one preferred embodiment, the fraction enriched
as described above is treated once more with urea in a ratio
.20 by wéight of total fatty acids to urea of from 1:1.4 to
1:1.6. - This gives a fraction containing from 92 to 96% by
weight of A6 polyunsaturated fatty acids of which from 77
to 81% consist of y-linolenic acid.
If desired, the substantially pure y-linolenic acid may
25 be prepared from the fraction émanating from the second
fractionation with urea by reverse high-performance liquid
chromatography which enables the y-linolenic acid to be
separated from stearidonic acid (C18:4,46,9,12,15).
Alternatively, a mixture containing the fatty acids
30 emanating from saponification may be separated by chromato-
graphy and then fractionated with urea as described in the
foregoing. |
The free fatty acid fractions obtained in aécordance
with the invention may be used as such or in the form of an

°
35 o0il obtained by recombination with glycerol for any of the



ed fromstearidonic acid (Cl18:4,[err],9,12,15). Aternatively, a

d by chromato- graphy and then fractionated with urea as déscri bed
oregoing. The free fatty acid fracti,ons obtained in acgordance #igt h
ntion may be used as such or. in the formof an 35 oil obtained by

I pation with glycerol for anysor‘the -5 - ‘

) dari ous applications of [err]-linolenic acid, for exanple in the
nutritive conpositions or the medi canents descrlbed i_n published European
Pateni ApBRFERPSoAPPIZ CBdd torespohtnPleR 5 aBEPA, 2 £9T8e58MP 1end o2 1T 6

(corres DOFllﬁilﬂig.dlﬁieUS'cla]ﬁlp%s:Ltﬁ&f@ J?%hénﬂeaﬂwﬂéﬁtgr gdserabley i lfhnt er ?lhley
arentera i.ca ractions,rec ycerol in
Pornlof aR" éﬂ gng ﬁéﬂ%ihiﬁeﬁﬁt%BPélFBFlPBﬁ.§g|%%5p|Fegeeéﬁqnélng
der mat ol oy @ERFBA Z:O‘B‘rﬂaiiﬁ‘bﬂerawdoﬂ’bgms (dberéspondbng t6 USAPAEI ni ng t he
subst anti al p Isngl.eni cid.m Iso be ,us as starti.n r.oduct in
t he ssnthgs#gsoygg?h Rg. gdmﬁnggggﬁﬁg Th@qqﬁﬁéiﬁzﬂwﬁaquq 2t ed by
the fol | oerngoftaaples in which the percentages and par%s aae bé gelght ;
unl ess 15 ot heipyjese 3 refin n eqdori ze
bl ack currant. oi aréﬂ%%ﬁﬁ%ﬁﬁ:dﬁé@@gﬁgﬁlwggh §ﬁ§g$9é&ugous%g 39
sol ution QﬂlsGEQMEQﬁRﬁqwé%ﬁixxﬁntﬁa@hg Qgrgtgpldaéodpnﬁneahybwnexd|an1ne
tetra- ac@edh@dtol ofie aHa iH ecdéne‘ﬁélégrﬁQtQQggyand gl 2%%&& n{sﬁg at that

tenperature for, 30 m nutes 12 of water aré then ad
sorﬁt} n ngﬁiﬂquq(§Q§x§ubstant1glly pure y-linolenic acid may also

be used as starting product in the synthesis of dihomo-y-
linolenic acid. ”

The invention is illustrated by the following Examples
in which the percentages and parts are by weight, unless
15 otherwise indicated.

EXAMPLE 1

To 30 kg of refined and deodorized black currant oil are
20 added 63.9 kg of a 14.2% agueous-ethanolic solution of sodium
_hydrox1de contalnlng 95 g of disodium ethylene diamine tetra-
acetate. The mixture is heated to 60°C and is then stirred
at that temperature for 30 minutes. 12 kg of water are then
added and the solution is cooled to 30°C. | A
25 After addltlon of 79 kg of hexane and stirring for 1 hour
at 30_C,_the.m1xture is left for 15 minutes to separate and
the upper phase containing the unsaponifiebles_is eliminated.
30 kg of 32% agquecus hydrochloric acid are then added to the lower
phase with stlrrlng (to pH 1), ensuring that the temperature
30 does not exceed 30 cC. After decantation, the lower phase
1s ellmlnated and the upper phase is concentrated in a water-
jet vacuum pump at 40°cC.
The 28.5 kg of the fatty acid mixture obtained is added
with centinuous stirring to a saturated, clear solution of
35 90 kg of urea in 190 kg of methanol at 60°C. The mixture



25 ° . After addition of 79 kg of hexane and stirring for 1 hour at 3
the mxture is left for .15 minutes to separate and the upper phase
cont aini ng the unsaponifiables is elimnated. 30 kg of 32% aqueous :

hydr aghl oric acid are then added to the |ower phase with stirring (to|pH{
1), ensuring that the tenperature 30 does not excéed 300C. After /
decantation, the |lower phase is eli nim& ed and the upper phase is °
concentrated in a water- Jet vacuum punp at [err] The 28.5 kg of the fa

acid m x#ure, obt ai geg IS \éﬂ%h continuous stirring to a saturated,
cl ear sofutibh 59948 oPn r 8Pt afod-haf JremRatfdivre oy ek? 1h- ¥he

m xture 1solid phahedfbﬁm{aar ik mdmkwpaataﬂémtbj gt A A @i hQrwh D1 Bt

Th lid ph th t g f t th I d
phase i s | of E1e: AEATRG PBRSH ReatSrsy FLandinit dend o frase ¢5 aghin 1 iduid
separ at ed frlghaseelsohgdlphaepaWtedntfmoﬁtug:m sdl id Ifaky lof d:emurdfﬁbaﬁg
are thusg colige@tsgsoF ??8815989%8?)5%&&% og.l of a 32% ugou

hydr ochl ori ¢ aci Are en added” t gt?lg I|qU| d
phase and t hee¥aReur 8%9; 8 heapédatéZFe@queousAfhseirtmhmrng d@xd 1sblation

[err], the mixguigei Rql 8Ft watandiang ftsp{?nl%aaw oaéﬁeerliﬁ}s éﬁ’as&hg gpper

phase is collected by decant ati on. ase extracted wth
12 kg of hexBh® RAKEErst ifr hREtREr 05 38 Kt es Afttgerstirrimpefar xi uheats

left standi ngof’o; thenmistural Ger wftcfsﬂa}ﬁslwp;oefoﬁhp@qniﬁscoléeééedwhxch
decant at EB d conbi neﬂ with the rect%gi er hase 50 kg of
wat er ¢vPEBFouBPFSH %édc\?ﬁ gghtde?ﬁ&i' 'ﬁ"h% M"ﬁl?ﬁre i's
then | eft stphdsag1§oth8nheatralﬂibﬂe@twmﬂﬂuez Haires &Ifé:kérﬁ@ Wﬂﬁé th@@mg
coulnlngt f t S R ateg’:f and dried at [er% a tion
in‘a water- jg vgéuéﬁﬁé at 26 ? g [AXFUTS (s : hﬁgaﬁ% B ?8Fned
(yield 22. 79 5bmsénd. onaflherowhlmlect)he upper phdse eis collected by
decantation and combined with the preceding upper phase.

15 50 kg of water are then vigorously mixed with the
combined phases. The mixture is then left standing for 3 h
at ambient temperature and the upper phase containing the
fatty acids is separated and dried at 40°C by evaporation in
a water-jet vacuum pump. 6.82 kg of fatty acids are thus

20 obtained (yield 22.7%, based on the o0il used). The mixture
has the following composition by weight, as determined by
gas chromatography:

o | 3
25 Ci8:1 0.6
Cl18:2,4A9,12 ' 22.1
C18:3,46,9,12 55.6
C18:3,4A9,12,15 10.7
Cl8:4,46,9,12,15 : 11.0

30

COMPARISON EXAMPLE.

The fatty acids from black currant oil used in the
previous Example are fractionated by preparative high-perform-
ance liquid chromatography in the form of their methyl esters

35 using reverse-phase RP-18 columns.



has foll owi ng conposition by weight, as deternined by gas
.chr/ oy aphy: 25 cl8:1 '

C1/3: 1,12 22.1 (C18: 3, [err] 9, 12 ’ ae
54. 6 - [err] 12, 15 ' , 10.7 C18:4,[err],9,12,15 &
17N\ 0 390 Ak 'ARISCN EXANPLE The fatty -sacids from bl ack currant Oi | used I n
the vi gus Exanple are fractionated by preparative high-perform ‘ance

i g d thyomat ography in the formof their nmethyl esters 35 using

phase Rfid 8 CREYHASof 2 sgmp-{leel'ﬁ WML O{oﬁcéﬁgggggﬁ vl 928%

concentration of 20%in the follown vent™ m xt ur e: anol/22 5%
et hanol / 109 viterfokiowipg; §°6VeB$OmH‘P‘/tMrﬁ— iRt tmethanpbhRAgSkr act i ons:

51) a féﬂkﬁéncﬁfﬁP@%Qﬁa{:él@reﬁthl &ﬁté @% qfsd %mfﬁur&%@eg Eﬂet 2bih Bg 1 7g%

of stearidonic acid, Cl18:4,[err],9, 12, 2) a second”fract
represemné%F? l%@%of t he nrxture and contarnrng 41% of a- Irnolenrc aci d,
Cl18:3,9derr], 12,15 and 10 43% of [err]-linolenic acid,

C18:3,[err], 9,12 raction representing_45b. 8% of the mixture
and coLt aillr?l ng %ﬁf%ﬁt ?ﬁSF&F‘?naEF@reéfé"’é‘ 9ers7r']é Zgﬁnﬂhﬂ)mlxéuf-’ﬁu?f‘ﬁ
fraction represemmtmgnﬂﬂgzsaefthsuaaﬁndUhﬂﬁthmeacnaﬂg 86%9 0l 25abyr at ed
fatty aci 15 S e et we t guanptities
I|no¥en|cq§k|d ag%gpgﬁénngﬁﬁégchr cﬁﬁéfgﬁqg%rp?heyngﬁ?u?éXture and

containing 41% of a-llnolenlc acid, C18:3,49,12,15 and

10 43% of y-linolenic acid, C18:3,46,9,12;
3) a third fraction representing 45.8% of the mixture and
containing 87% of linoleic acid, Cl18:2,A9,12 and o
4) a fourth fraction representing 21.2% of the mixture and

containing 85% of saturated fatty acids.
15 _ o
Comparison of the ratios between the quantities of y-
linolenic ac1d and a-linolenic acid calculated for the mixture
obtained in accordance with Example 1, for fraction 2) of the
Comparlson_Example.and_for black currant oil provides an
20 indication of thHe selectivity of the enrichment process
according to the invention:

Mixture Black Fraction
of Exam-~- currant 2) above .
ple '1 oil et
23 % linol i id |
¥=-linolenic aci 5.2 1.3 | 1.1

% a-linolenic acid

It can be seen from the values indicated above that,
30 contrary to the process according to the invention, the
conventional method of chromatography does not enable the
Y- and a-linolenic acids to be separated from a mixture
containing them, so that the mixture cannot be enriched with

Y-linolenic acid.
35



obtai ned in accordance with Exanple 1, for fraction 2) of the Conparison
Exanpl e and for. black currant oil provides an 20 indication of the
sel ectd vity of the enrichnent process according to the invention: M xtur

Bl acke— Fraction of Exam currant -2) above ple | oil 25 %
[err]-linolenic acid 5.2 1.3 1.1 % :
[err]-linolenic acid It can be seen frg@mthe values indicated above th t)

30 contrary to the process according to the invention, the conventional
nmet hod of chromat ography does not enable the [err]- and [err]-1linolenic)
acids topbe separated froma m xtutgagpptapni ng them so that. the m xtur
cannot be enriched with [err]-linolenrc acird. 35 -8- EXAMPLE 2 A m xture
of 10.2 kg of urea and 21.5 kg of nethanol is heated to [err] until a

saturated, clear ohibitire Soﬁ 10 oDt RgNeE. uredhand. 82 .0 kef JRatmiataish

m xture emanati the ctiopation ccordlng 0 Exanple 1 are then
Sted wi ch odier AeRTadD tho0 SO AP, = SaRRERr R 6102 : AON Wddrod 2 o

[err] C abd | extasiramili ng 'Hﬁetmamtlegpefafateyf Gbl]ﬂ5mf1xtur-3"l@nﬁﬂatdlrpj‘laﬁfbm
formed is th n t

| eft standing or%p%rcﬁ} ?q-‘%’%_/l&? 2 qu d % as g Sis t cerﬁrl‘f1 g%J?lth
agai n and t he teiryitreg std otimaetl acpleu'eiom nat Fle ﬁl,lgtlugeoflshebme,ccﬁmeckgt@f a

320 aqueous s Qaf ofd e 2k dnahytheneARY Lanetdelr e Hey 1Y %! hemppgded

solid phase formed is then separated by centfifuging whilst
10 the liquid phase is left standing for 4 h at 5°C. The liquid
U phase is then centrifuged again_and the crystals formed are
eliminated. '
5.9 kg of hexane, 5.1 kg of a 32% aqueous hydrochloric
acid solution and 13.5 kg of water are then added to 23 kg
15 of the solution obtained. The mixture heated to 30°C 1s then
vigorously stlrred for 15 minutes. It is then left_standlng
for 10 mins. to separate and the-upber phase containing the
fatty acids is separated off. 3 kg of hexane are then added
to the lower phase and the mixture is vigorOusly stirred for
20 15 mins. The mixture is then left standing for 15 mins,
after which the upper phase is collected by decantation and
combined with the preceding upper phase.
" The combined phases are then mixed with 30 kg of water
while stirring for 15 mins. The mixture is left standing
25 for 3 h, after which the lower phaée is eliminated by decant-
ation and the upper phase is collected and dried by evaporation
" at 40°C in a waﬁer-jet. vacuum pump. 400 ppm (parts per
million) of ascorbyl palmitate arc then added to the 4.05 kg
of fatty acid mixture obtained (yield 13.5%, based on the
30 mixture of fatty acids used). _ B
The fatty acid mixture obtained has the following
composition by weight, as déﬁermined by gés chfomatography:

35



15. of the solution obtained. The mixture heated to [err] i§ then
' sly stirred for 15 m nutes. It is then left standing for 10 m ns.
fate and the upper phase containing the fatty acids is separated <

of 3\g of hexane are then added to ‘the, | ower phase and the i xtureé='s
Vi ,o0sl y stirred for 20 15 mns. The m xture is then left standing for
15 \m} fter which the upper phasé i $ collected by decantation and
com\ne ith the precedi ng upper phase. The conbi ned phases are then m xed
with of water while stirring for 15 mns. The m xture is left

st andi 25 for 3 h, after which the | ower phase &—elimnated by decant -

ation and the opper,phade is collected and dried bg.evaporation at [err] in

a water-jet va m, p 400 ppm (parts per mlLjon) of ascorbyl
palmtate are ?ﬁgg5a§§23'93 the 4.05 kg of fatty Z@rg m xt ure obtai ned

(yield 13.5% ©a8ed,a9,126130 m xture of fatty acRd3 used). The fatty acid

m Xt y e obtain has ,t-hg f,6) I;awi ng conposi ti on by kght, as determ ned by
gas ronatogrggﬁy?'éé'%'i§'§9¥ﬂC18:2,[err],12- 16%% 2.5

C18:3,[err],9,12 78.6 C18:3,[err],12,15

2.3 5 C18:4,[err], 9,12, 15 EXAMPLE 3 16.6 EXANPLE'S Bl ack
currant seeds are converted into fTakes. — To 10 35 kg of-these flakes are
added 150 kg of a 14. 2% aqueous- ethanolic solution of sodi um hydroxi de

contai ning 223pgaek @uTGdntn£ddws eife degnvaLLEA! faReeFallked.Ne SspPENSi on
by 11121 aBPokl ALy EBETS THAIET PHeragdointnd ko of 3 14.5% aqudodsr *
ethanolic solution of sodium hydrgxide containing 223 g of &;
disodium ethylene diamine tetraacetate, the suspension
heated to 60°C is stirred for 1 hour and the residue formed
is separated byifiltration in vacuo. The filter is then
15 rinsed and washed with a'quantity of ethanol. _
equal to the weight of the fiakes used, after which the
majority of the ethanol is evaporated in the form of an
azebtropié mixture. A 32% aqueoﬁs hjdrochloric acid solution
is then added to the residue until a pH of 1 is obtained.
20 After decantation, the majority of the fatty acids are
separated in the f~im of the upper organic phase formed.
35 kg of hexane are added to the.lower aqueous phase which is
then decanted again. The lower phase is washed a second
time with 35 kg of hexane. The combined organic phases \/
25' (comprising the fatty acids and the two solutions in hexane)
~ are then washed twice with 70 kg of water and the solvent is
“evaporated at 40°C in a water-jet vacuum pump. The residue.
represents 6.72 kg of a mixture of fatty acids of which the
composition as determined by gas chromatography is identical
30 with that of the mixture obtained by saponification of the
oil used in Example 1. The mixture is then subjected to
fractionation under the conditions of Example 1.

EXAMPLE 4
35 A 20% solution of the mixture of fatty acids emanating



15" rinsed and washed with a quantity of ethanol equal to the weight
the flakes used, after which the majority of the ethanol is evapor aye
t-he F@rn1of an azeotropic mxture. A 32% aqueous hydrochloric acfd

After decantatlon the majority of the fatty acids are separated i\n th
form of 't he upper organic phase forned1038 kg of hexane are added
| ower aqueous phase which is then decanted again. The | ower phase:
washed a second tinme with 35 kg of hexane. The conbi ned organi c phases 25
(conpri si ng ﬂﬂ'mnf'aié ydcacbnlé findc t hbenkwRoaobit lE@:lamplm memq:)reafa-émem

washed tmﬁce ter,and he sol.vwe va err
a water-jet vacuum punp LEPESPAtE urreepre\eésggl’t 3 ?'félci%ﬁ%e kf%ngél
fatty acids ¥% watdrt he conposi tion as determ ned by gas chromat ography is

i dentical 30 Wt trﬁ]f‘tonﬁltx{' IE%&Snot‘%%%n S%bj At é%?éc{f’é‘orgieég?atwe

oil used in Exanple ure I'S o fra
under the cdrmlt-rmf@tm@xmpléqmldExAmeEupmphy appR DN S P IRV biedfwihh

m xture of ff@éé&é@“ﬁﬁa@@Bﬂ?119951llcalgei Lordn:yN t herloubl e solvent

fractionation of Exanple 2 is prepared i'n the follow ng solvent m xture:
67. 5% et harfbi¥P9recs &t weRd| 2s 1bbenaobilel PhAseiat - FakR 15 ok Gl {RER-

injected intgna 91&@p@ﬁaﬁtYEaélvehhaanrtarffl@rarmme id i £ QiBt OB e hy
apparatus prov dedtwlth rgveréeﬁg %Pe RP-18 silica gel colums. - The above
sol vent ni xtXFErPEELERGIACeXLAeLBEPE -phase at a rate of 100 m/nin. and

the quant@tative Tﬂentwél pﬁinampaa (fartrﬂyecims WL eno péi et avg $dexidonic)
A of the.mlxture nggghgg fkﬂé cord ancé[ﬁqéﬁ éx£§%f IE ?99-6%

steayi doni c)®
¥-linolenic acid, 16.6% stearidonic acid) are effectively

separable by the above method, the two eluted fractions
obtained having the following compositions:

15
%
- first fraction: - C18:3,46,9,12 49
(representing 20%
20 of the mixture) Cl8:4,46,9,12,15 51
%
- second fraction: C18:3,46,9,12 : 96
2 (representing 80%
25 of the mixture) Cl8:3,A9,12,15 2.5
Cl18:4,46,9,12,15 1.5
‘The second fraction may advantageously serve as starting
product in the synthesis of dihomo-y-linolenic acid.
30

 EXAMPLE 5

100 g of the fatty acid mixtures obtained in accordance
with Examples 1 to 4 are reacted with 15 g of glycerol for
35 5 h at 210°C under a pressure of 5 mm Hg. 96 g of triglycerides



two eluted fractions obtai ned haV|ng t he follomnng

6 15 - first fraction: - Cl18:3,[err],9,12 . ot
ting 20% 20 of the m xture) C18 4,[err], 9, 12 15
secbnd/fraction: C18r3]Ferr],9,12 96
esent j/ng 80% 25 of the nixture) C18:3,[err], 12,15
34, [err],9, 12,15 5 The second fraction ma
advanfageiF8 yé%‘é? vbEainedr ipng ﬁﬂ@d@ctof ?4%e syPR9e’iLsopbtained are

di homo- [ erstddbns efbe @cifla 300G AMRLENE L¥bntk ©f-ddeniabiygaehd M xtures
obtained in %cpordance with Exanples 1 to 4 are reacted with 15 g of

gl ycer ol ?St [err] under a pressure of 5 nmHg. 96 g of
trlglycerldes are thus obtained in a yield of 92% The oils obtai ned
are suitable for dernmatol ogi cal and cosnet o- der mat ol ogi cal applications.
12 CLAIMS 1. A process for the selective enrichnent wth

pol yunsaturated fatty acids, of which the first double bond 5 is in the

6 position, of a mxture containing polyunsaturated fatty acids of
which the first double bond : S :



is in the 6 or:-9 position, characterized in that the mxture is treated
with urea dissolved in an al kanol containing 1 to 4 carbon atons in a

" by wei ght -of 10 fatty acids other than the [err] pol yunsaturated #%
of fr m1:2.0 to 1:4.5, in that the-insoluble inclusion conplex forfres »
separated and-in that a fraction enriched \yizth [err] polyunsaturategd fatj
acids i's collected in the liquid phase. 15772. A process as '
in Cdaiml, Q%%}ﬁeri zed in that the-starting mxture of fatty acio
obt ai ned by i cation of seeds of fruit of the genus Ri bes or of an
oil extracted therefrom 3. A process as clained in daim2,
characterized in 20 that the seeds or oil are of blackcurrant, R bes
nicrrum 4. 1, A proceggoredd ai 8¢ | khay H1420ive lentOcBment with
characterized in that the ratio of total fatty acids to urea is 1:3. 5.
A process as pdlrureshturdted nfdttyghacidsprozewhioh2the fhgktt Heublacbond
enriched with [err] polyunsaturated fatty acids obtained is treated with
urea in &rati® bynwighe of6topaisition,acials ta umbixtthiré: 1. cgntainhaly

the insoluble inclusion conplex formed is separated and in that a 13
fraction comciyingptirapedofatty acdds of wisightthef fingtpdbypbieabond: ed
fatty acids, of which 77 to 81% consist of [err]-linoltenic acid, is

col lected. 6.1s in AtheocEssoms &I Resd&ion,angharactariged tins that the
characterized ,in tha the mxture is treated with a saturated

sol uti on of (HHEYER nethardgreated with freasdigsqlivgdedn nad aphkgnol
charact erized, bk Hifng " SE8SWANEAELLY A¥GRd °Lh) o ' ROLED By Ubhite o
-/ 10 fatty acids other than the a6 polyunsaturated to urea of
from 1:2.0 to 1:4.5, in that the insoluble inclusion
complex formed is separated and in that a fraction enriched
with a6 polyunsé’curétéd fatty acids is collected in the
liquid phase. |
15 2. A process as claimed in Claim 1, characterized in
that the starting mixture of fatty acids. is obtained by
saponification of seeds of fruit of the genﬁs Ribes or of
an oil extracted therefrom. |
3. A process as claimed in Claim 2, characterized in
20 that the seeds or oil are of blackcurrant, Ribes nigrum.
4. " A process as claimed in any of Claims 1 to 3,
characterized in that the ratio of total fatty acids to
urea is 1:3. |
5. A process as claimed in Claim 1, characterized in
25 that the fraction enriched with a6 polyunsaturated fatty
acids o\btained is treated with urea in a ratio by weight of

total fatty acids to urea of 1:1.5, in that the insoluble

inclusion complex formed is separated and in that a
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fromthe fixture of [err] polyunsaturated fatty acids by 10
rever se- phase high performance |iquid chronmatography. 8. A .process as
difed in any of Cains 1 to 7, . characterized in that the mxtdre ..
iched with [err] polyunsaturated fatty acids is esterified with ~
to obtain an oil enriched with Férr] polyunsaturated fatty acids.
A process as clained, in an aracterized

f t th@rFé’Fr’-Pnpol%‘ﬁ?dtW edfll?%‘f ][ VP C|1'cP| sgfg‘rsrlj’yl I“%}%}HFE qti o2 €10.
ot | nBaAy SRR e Far ey 3458578 yhich AT PoarRiREsES
cont ai ni ng tgqnfééﬂfgﬂ%§%§;€¥%;§é¥f by the process as clained in

clainms 8 of 1I"0n" con alnlng the oil clainmed in Caim

11. 25 1g, E§8ﬁ8Esa é%a‘i.ll eglf%r rcffic@igﬁ g8 i iy Ct_;al m 7

as starting product e synthesis o 't nol'enic ac
5 characterized in that the mlxture is treated w1th a

saturated solution of urea in methanol.
7. A process as claimed in Claim 5, charactérized in
that the substantially pure 1f1inolenic acid is.separated
from the mixture of 46 polyunsaturated fatty acids by
10 reverse-phase high performance liquid chromatography. _ k;)
8. A process as claimed in any of Claims 1 to 7,
éharacterized in that the mixture enriched with 46
polyunsafurated fatty acids is esterified with glycerol to
obtain an oil enriched with 26 polyunsaturatéd fatty acids.
15 9. A process as-.claimed, in any of .Claims i to 8
characterized in that the s 6 polyunsaturated fatty acid.is
7-1inolenic acid. |
10. A fraction containing the +v-linolenic acid
obtained by the process claimed in any of Claims 1 to 7 or
20 9. .
11. | An oil_.obtained containing the y-linolenic acia

obtained by the process as claimed in claims 8 or 9.

12. A composition containing the o0il claimed in Claim
11.
25 13. The use of a fraction obtained in accordance with

~

Claim 7 as starting product in the synthesis of dihomo-y-
linolenic acid.
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