2143840 Process for fat.fractionation with azeotropic solvents This
invention.relates to an inproved process for the sol- vent fractionation of
fats to produce fractions with unique 5 properties suitable for use as
speciality fats. The fractionation process may be a sinple one-at@ag
crystal- lization process, (Process 1), which yields only a hig I
fradtion and an oil or it may be a nore el abqrate scheme 10 with two
crystallization steps to produce three fractions, a high nelting fracti
an internediate or mddle nelting fraction and an oil (Process 2). A najor

obj ective of Progedess iforl FadereaeRidnktdash #idh aﬁeot:'rgg-iare§£«sént§ whi ch
the intermediaté traction has pnysi- cal properties similar to 0S€ of -
cocoa butter. Cocoa butter is a very.inportant ingredient in chocolate and
as such is Ione qfhiwam%nftlianpee&h\eesf Qedahalﬁpkavéﬁepwéédst 6dfythétsob-
nost unusual anon ur a currign a as_a ue
narrow nel ting réﬁﬁb PFqiégigﬁng°§n%a |8=85PF8 %ﬁ?ﬁﬁ?ﬁ%ﬁé?i?%?“?%q“e
sof t ens sI|gmﬂjpndpem&ihhlsuﬁeub&eaﬁoreueedasebpecihﬁiﬂ?yfaﬁd.conpletely at
35- 37[err]C, corresponding to the tenperature of the human body. Because

of the relative scarcity of natural cocoa butter, 25 there have been
proposed many pnnmeékastﬂonapnodupragessnna&ebeieneinpletenefshepocngstal-

butter-like pro I S p
processes for tﬁ‘ rﬁi):(?"t%m %% cﬁ%& 3%%@%%% ?k%%lg{e@venys or- on or Ic']gnary
m x- tures of sdra@musnaanﬂhansoﬁienr peamey Bé atmbze edabbratefschemehat

bi nary’ azeot,rop ol .yen )% e I e o]
fract ] onat 1 0 ofirdt SveresPetat1tzat Bl sRth B0 BrbuyHaChHbsl ErbdBions,
t he sol vent fraeat ihdigint medtdngf &racmon (aan| ¢nterpefiate or middle melting

fraction and an oil (Process 2).

A major objective of Process 2 is to develop a fractiona-
15 tion process in which the intermediate fraction has physi--
cal properties similar to those of cocoa butter. Cocoa
butter is a very important ingredient in chocolate and as
such is one of the most expensive food fats in the world
today. It is most unusual among naturally occurring fats .
20 in that it has a unique narrow melting range. It is a hard
and brittle solid below 25°c, it softens slightly above
this temperature_and melts sharply and completely at 35-
37°c, cofresponding to the temperature of the human body.
Because of the relative scarcity of natural'oocoa butter,
25 there have been proposed many processes for producing con-
fectionery fats with cocoa butter-like properties from fats
- such as palm o0il or tallow. These processes for the most
part have depended on single solvents or on ordinary mix-
tures of solvents as the solvent phase.
30
It has now been found that binary azeotropic solvent mix-
tures are particularly useful for the fractionation of
fats. Thus, the present invention provides a process for
the solvent fractionation of fats into at least 2 frac-
35 'tione inoluding'a first high melting glyceride fraction



35 tions including a first high neltlng gl yceride fraction -2- and a
second fraction that is an oil at tenperatures above 10[err]C, the process
conpr i |ng the steps of : (a) dissolving the fat in a solvent whichis a
bi ngriv<gzeo- 5 tropic solvent mxture, the solvent ratio being from

' 3.0 m of solvent per gramof fat; (b) crystallizing the solution-
ép (a) at 10-15[err]C ﬂ)?cﬂ separately coll ecting a sol vent phasb’
and the precipi- tate formed in step (b); (d) extracting the precipitate of
step (c)_by contagtin th fresh solvent cool.ed to gbout 2[Lerr] C bel ow the
t enper3ddird HPex frgc{g‘t‘@'b WAt &S AP it &ktemRaRe fa[q ori gi nal

vol um pfe¢p| Medtprdsess atdmiidihag tmé \H¥psplolse and a preC| pitate from
step (d), which preC|p|tate i's a hard fat fraction having a nelting point

above 40[err]C, and 20 (f) conbining the sol vent phases fromstep (c) and
step (\%)dad%lssﬁixmmt&m £t Vianta tsruarﬁﬂwhmmmmrﬁ/iwleamny lad@oact i on whi ch
Is liquid above 10 For .conveni.ence .t hi r oces pro C|ng 2

ratti ons, FRFRS 1P %‘?’é‘? M’f‘ﬂ‘f’%’e&%aﬁ%‘d’ } @bt her aspect
of the i nVBmlw,s.euspﬁ‘clcaflgo_mertat;la foyam soff afatng fat fractlons havi ng
properties simlar to cocoa 30 butter and thus useful as confectionery
fats, the procedure outlined above is nodified by carrying out steps (b)
and (djbpbmsestdlklzighy | ghei spiart foanpiron wiep ate) iatt e@Pasi° @y a second

crystallization step. Specifically, this variant.of the process conprises :

10 {e) separately collecting a solvent phase and the ptecipi- -
tate formed in step (b):; o'

(d) extracting the precipitate of step (¢) by contacting
. with &esh solvent cooled to about 2°C below the temperature of
15 step (b) using at least about 8 % of the original volume cf solvent,

(e) collecting a solvent'phese and a precipitate from
step (d), which precipitate is a hard fat fraction
having a melting point above 40°C; and

20 - | |
(f) combining the solvent phases from step (c) and step (e)

and eliminating solvent therefrom to'provide an oil -

. fraction which is liguid above 10°C.

25 For convenience this procees, producing 2 fractions, will -
be hereinafter designated as Process 1. |

In another aspect of the inventioh, especially suitable for

isclating fat fractions having properties similaf to cocoa
30 butter and thus useful as confectionery fats, the procedure

outlined_above is modified by carrying out steps (b) and

(d) above at SIightly_higher temperatures and interposihg

a second crystallization step. Specifically, this vafiant

of the process comérises H o



i .
-3- (a') dissolving the fat. in a solvent which is a binary azeotropic

sol vent mixture, the solvent ratio being from1.5 to 8.0 nl of solvent per
gramof fat; 5 (b') crystallizing the solution fromstep (a') at 16-;
(c')-separately collecting a solvent phase and the preci- pitate fory
steQ;ﬁb'); 10 (d") extracting the collected precipitate of step (c'
cont

cting with fresh solvent cooled to a +e¥perature about two d
| ower than the crystallization tenperature of step (b'), the anount of
sol vent being about at |east 8 of the original volume of solvent; 15 (e')
col l ecting preci dafat digsokvingpthe' Fatwimch poleent twitich sl harichdt

fraction having a neltj L] : (feda € | ,Zd t

sol vent phase from st é%g%(.fg?bg{: %Qggﬁ%ésg%ﬁg‘gr%f ‘.Za? oé%f‘é%'{ C}Z%é(}g% ogrL %na?
precipitate; (g') sepframellyScbdl &climl of osobvent (e grawloferfatphase and
a precipitate; 25 (h') extracting the precipitate collected in step (g') by
‘contacting with fresh solvent cooled to a tenperature about two degrees

| ower than thé& ciPs)acryshaldbzirgpbhetselubiontHron fstep t tr’ arndurt6-Z2°C;
sol vent being 30 about at least 8 %of the original volune of

solvent; (i') recovering fron1stepb£h' a solvent phase and a sem -solid
fat fraction havi{fij) aseprratgly afeblegbiRg 32 [9iveantphans aadithe muecimd

pitate formed in step (b'):

. 10 (d') extracting the col;ected'precipitate of step (c') by
contacting with fresh solvent coocled to a temperature
about two degrees lower than the crystallization
temperature of step (b'), the amount of solvent being
‘about at least 8 % of the original volume of solvent;

15
(e') collecting precipitate from step (d'),
which precipitate is a hard fat fraction having a
melting point above 40°C; '

20 (f£f') crystallizing the solvent phase from step (¢') at a
temperature of 2 to 8°C to form a precipitate:

(g') separately collecting from step (£') a solvent phase
and a precipitate; o :

25
(h;) extracting the precipitate collected in step (g') by
contacting with fresh solvent cooled to a temperature
about two degrees lower than the crystallization
temperature of step (£'), the amount of solvent being
30 - about at least 8 & of the original volume of solvent;

(1') recovering from step (h') a solvent
phase and a semi-solid fat fraction having a melting
range above 32°C and below 42°C; and



-4- ()") cdnbining'the solvent'phases of step (g') and step (i') ‘and -
elimnating solvent therefromto provide an oil fraction. 5 This vari ant
—~(eferred to as Process 2. Preferably, steps (a) and (a') are

will

nodi fied as by catal ytic hydrogenati on,
They are advantageousl
Tabl e 23'es

fromani mal, vegetable

) Bt temperatures of about 55 to 60[err]C to ensure conplete r

on of the fat. The processes of the invention may be applied to“;f

or 4nairi ne sour ces,. both natural and

15 used to @rodusg aqahgﬁhtgngrsoﬁebat therBreenseolpikevugaf uh for the

Wi nterization_of oils.

mixtures sh&dt F36€FHQP with their boiling points (B.P.) in Table 2. 20
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Pal m KSr nel Gl
* Mal abar

Pi qui Fat G ape Seed Q|

2ee egh%%kﬁﬁmﬁﬁfagﬁresSoybean

of about 55 to 60°C to eESutb Eamp$ethedmsﬁbluﬁiearbﬂethe

Hor se

F%%tg E%E g&kcesses of the invention may be-applfé& to fats
from animal, vegetable or marine sources, both natural and

modified as by catalytic hydfogenation, molecular rear-
rangement, or both. They are advantagéously used for the
fractionation of the fats listed in Table 1, especially
those marked with an asterisk. Whilst Process 2 may be

used to produce confectionery fats, the Process 1 is useful
for the winterization of oils. Preferred solvents are the
binary azeotropic solvent mixtures shown together with their
boiling points (B.P.) in Table 2.

Table 1

*Palm Oil _

*Palm Oil Stearine

Palm Kernel 0Oil

Palm Rernel 0Oil Stearine
Grape Seed 0Oil _
Grape Seed Oil Stearine
Cottonseed 0Oil
Cottonseed 0Oil Stearine
Soybean .0il

Soybean 0Oil Stearine
Olive 0il

Olive 0Oil Stearine

Corn 0il _

Corn Oil Stearine

Kokum Butter . -

Gamboze Butter :

Sierra Lecne Butter
Malabar Tallow .
Piqui Fat
Rambutin Tallow
*Beef Fat
Chicken Fat
Camel Fat

Deer Fat

Horse Fat

. Hippopotamus Fat
*Pork Fat.

Sheep Fat

mol ecul ar rear- rangenment, or both.
used for the fractionation of the fats listed in

e SREVRBY RPRACENCEsBERPSHI WirRSt SPEBcess 2 may be

Preferred solvents are the binary azeotropic sol vent



. :
Aive Ol Stearine Hi ppopot anus Fat Corn Q|

*Pork Fat 35 Corn G| Stearine Sheep Fat Co
Butter . Coat Fat Borneo Tal | ow _

Goat M|k Fab Chi nese Végetable Fat : Sal Fat India
Butt.er *Butter Fat 5 [1lipe Butter

WheyFat Siak Tal | ow - Buffalo M|k Fat Nhngo
Ker nel - Fat : , Hunman M | k Fat' Bl ackcurrant Seed Q|
10 Table 2 No. Solvent "A %of A Solvent 'B
%of "B B.P. (,Cac,‘,_g;° 88  net hanol Goat Fat 12  56.4
2 acetone acetate 52 55.6 15 3 acetone
20 n-pentane Borneo Talqu) 32.0 4 acetone Goat ¥3lk Fageyane

41 49.8 5 &H}?&% -Vvegetabi® FatyClohexane Sal F&@ 64.9 6
et hanol hexane 79 52.7 7 ethanol 49
n- hept ane Indiangﬁptter 70.9 20 8 ethanol *ButtegzFatjgy propyl
acetate 4 111ipd. ﬁl@:e:et hanol 53  net hykqh@)gclfgl@exane 47
72.0 10 et hanol met hyl ethyl ketone 60 ethano
5 n-pentane Siak Tall°@ﬁ5 34.3 12 et hanol Buf¢aég Miﬁip |
acetate 15 Mango Harhedd Fte percentages are by \uRin@lt . MBllm;amt '

azeotropic solvent m xtures present several advan- tages not usually found
in ot her solvent3¥5€ﬁ?ﬂﬁFanﬂu§$ ed Oil

W, 10 | Table 2
No. Solvent 'A' % of A Solvent ‘B % of 'B' B.P.(°C)
1 acetone 88  metharol o 12 56.4
2 acetone 48 methyl acetate ' 52 ~  55.6
15 3 acetone ' 20 n~pentane | 80 32.0
4 acetone 59  n-hexane : 41 49.8
5 ethanol. - 30 cyclohexane 70 " 64.9
6 ethanol 21  n-hexane 79 S2.7°
7 ‘ethanol 49  n-heptane st 7009
20 8 etharol - 33 iso-propvl acetate 47 76.8
9 etharol 53 methyl cyclohexane 47 - 72.0
. 10  ethanol 40  nmethyl ethyl ketone 60 | 74.8
11 ethanol 5 n-pentane 95 34.3
12 ethanol 85  n-propyl acetate 15 78.2
25

The percentages are by weight.

Binary azeotropic solvent mixtures present several advan-
tages not usually found in other solvent systems. Thus,
30 the volumes reguired are smaller than for single solvents
and crystallization temperatures mav be higner. As polar
solvents, usually with non—pclut solvents, are present, greater specifi-
city in the crystalli icn process has teen cbserved and
being azeotropes,'tne composition of reccverec solvent is

35 the same as that of the original. The chcice ©0f solvents



L

30 the volunes required are smaller than for single solvents and

,crystalki zation tenperatures may be higher. As polar solvents, usually wth
RQIel\ solvents, are present, greater specifi- city in the - - v

pation process has been chbserved and bei ng azeotropes, the -

on of recovered solvent is 35 the sane as that of the ofiginal .

The choi ce of solvents -6- is=-s@ich that the fractionation processes ca¥

be applied to fats whose natural fatty acid content is as low as 5 % and as

high as 80 % 5 .The processes of this invention may be carried out either

as a.bascéuch thazbntheufvschionasionprdcesses qan fusapdlissdmo fication

only t r | rl ' e |l es. e solvent used

int he?%%%i\é@%s%ﬁ:@&ﬁéfaawyf%if@fh%?%gl%ﬁ?eﬂr# x#guraesgxﬁcgta:% 5| FTabI el In

each pandias1Bighlas &ppkicati on the solvent will be chosen having regard

to the fat being fractionated, and especially its fatty acid conposition.

Thus, sol vents having polar characteris- tics are -especially preferred for

t he5f r oe i PrRCedsed O fublis atrnvertion drandie earradhQutoreiiiami | i si ng

properzgl ' r | THe t -Jfégg' obt ai -

nabl e %:Y ?h%yf?%cégsaés of: %&F\?ﬁvﬁe%?%érlgﬁ?g rreﬁéllﬁpg S ea_éri(g\%, sem -soft

conf ecéimpbificatiemenly the | bakchoresesmivwill rhedasgnided i p-1, P-2
and, F- I ek ' ' t r : I ph o ob erstanding it
shoul dé%g egzg%ﬁgig\me_%g??&?% %%%e%ge??éfggﬁélﬁ IJI‘Dé}}laéésa %ﬁfai ned in step
(e) aneffthetselvent mixkures (1istediin ffaklss! prinirach Ramly 2 |
fragti e&.@ar;/@ﬁ?fféatfbfrm@%ﬁvéﬁéqwﬂ B8 lohSsdil) i g bd gl col | ect edu

in stego(e' ' '

, fraction P-2 in
thé fat being fractionated, and especially its fatty

acid composition. Thus, solvents having polar characteris-
tics are especially preferred_for.the fractionation of
- many fats because they have superior solubilising proper-
15 ties for unsaturated fractions. The three fractions obtai-
nable by the processes of the inveniion ¢ high melting
stearine, semi-gsoft confectionefy fat and oil will be de~- .
signated, respectively, as P-1, P-2 and F-1 or F-2 (depen-
ding on the process). To facilitate understanding it should
20 be observed that, in'Process-1, fraction P-1 1s obtained in
step (e) and fraction:F~1 in step (f), this process produ-
cing only 2 fractions, whereas in Process 2 fraction P-1
is the precipitate collected in step (e’), fraction P-2 in
step (i') and the oil F-2 comes from step (j'). .
25 ' | - |
' The physical characteristics of different fractions are
defined by Differential Scanning Calorimetry (DSC) in the
form of melting profile curves. In the accompanying dra-
wings, the_endothermy_(heat absorbed) is plotted on the
30 ordinates and the temperature on the abscissae. The DSC
Thermal Brofiles-shown in Figures 1 to 20 are those of
fractions obtained from different fats as described in the
Exampleé; Figure 21 shows the DSC thermal profile of
cocoa butter and is given for reference purposes. . |



step (i')-and the oil F-2 cones fromstep (j'). 25 The physi cal
characteristics of different fractions are defined by Differential Scanning
Cakorinmetry (DSC) in the formof.melting profile curves. In the )
acconpanyi ng dra- w ngs, the endotherny (heat absorbed) is plotted oné??%i}
30 -ordi.nates and the tenperature on the absci ssae. The DSC Ther nal
Prof¥4 es shown in Figures 1 to 20 are those Dbf-fracti ons obtained from
different fats as described in the Exanples. Figure 21 shows the DSC

thermal profile of cocoa butter and is given for -reference purposes. -7-
E;?ﬁ]OFfanple Fig. | ERtmpled . FatFussiss Frgcﬁitﬂrdcessg Fraction
F-15 3 2 "~ Palmoill stearine 1 P-1 h I
1 F-15 "1 3 1 Pal nPalm oil 2 1 P- P-6 )
5 -2 10 8 3 pal moi| stearine | o 12 FH1 0
4 2 s 3 ] 2 Palm oil steaine 4 1 5 P=-1 "
AR A S EEE N P
2 F-2 14 "5 6 3 BeePalmtoil ' 22 P-Pr15
6 _ 6 3 2 P216 6 2 pe2
7 -3 " 2 F-2
&;; 10 8 4 P;lm 0il stearine 2 P~-1
‘ 9 4 " 2 - P=2
10 4 " 2 - F=2
1 5 Butter fat 2 P=-1
12 5 " 2 P=2
15 13 5 . 2 - =2
14 6 Beef fat 2 - P-1
15 6. . 2 P-2
16 6 " 2 | F-2
17 7 Pork fat 2. P-1
20 18 7 . -2 P-2
19 7 " 2 F=2
W 20 - 8 Cocoa butter 1 P-1

While a major consideration of this invention is the proF
duction and use of fat fractions in edible produéts, its

25 usefulness is apparent in many non-food uses. For example,
the major product in the fractionation of palm oil by
Process 1, the liguid oil fraction F-1, a clear, pumpable
oil is suitable for lubricant oils, particularly "cutting
oils", core oils in the metal coating industry, textile

30 oils, tanning oils, plasticizers, and as a diesel oil
extender or replacer. The high melt fraction P-1 may be
used as a source of high mblecular-weight_fatty acids.
These same fractions have aléc many food uses, such as the
use of the high melt fraction P-1 as the stiffening fat



17 7 Pork fat ' 2. P-1 20 18 -7

! 2 P-2 19 7 2
F-2 20~ ' Cocoa butter ' 1 P-1 Wiile a magjor .
consifidr 4% i on of this invention is the pro- ductlon and use of fat g

fract in edible products, its 25 wusefulness is apparent in many -
non-f o uses. For exanple, the mafor product in the fractionation of paﬁnf
oil by Process 1, the liquid oil fraction F-1, a clear, punpable oil is
suitable for lubricant oils, particularly "cutting oils", core oils in the-
met al mnashngtenﬁngsuyastexsblﬁdSQhaséltn vegetablei basedl maxga+zers, and

as a dies e r p. e h t_f 1 .may be
used a&* gggogPéegé% ﬁgg_ %§u+g$ §5?3€¥o$ ?t}ngélﬁsfgg% e?gene fractions
have abadadaayltood uses, such as the use of the high nmelt fraction P-1 as
the stiffening. fat I n shortenings, as a solid phase in vegetabl e based
marga- rines and the use of the oil fraction F-1 as a frying or salad oil.

5 The whacﬁreqtimg,PPn Bnd i@ Bre aranprampléstof thyectype ppdHducts :
. : . ol ]
obt ai ”ﬁ?b&u@)!sféﬁﬁélg “ﬂ ff‘féc@féﬁé@iﬁg f% Eré’ | ne%a%m exanpl e, 1-99

% of the sem -so e co 1-99 % of
cocoa Byecesst d.fBem axémﬂleetioﬂ%r§ ¢§tth¢\ wnimlbchefgftfﬁraq:mw ng a 10

hi gher gghtbng p@é?tbehégmﬁfﬁéé-bﬁtﬁ n%bg ég%g@fgkgy %éend from 5-25

% of the g¢fract|on P- and ron1 action P-2.
I n addfPFEna gonfegtboneny fas: br@@%ﬁ%@t%%ﬂ$éztf%ﬁeh@viﬁi %an be bl ended

W ﬁb 1n99ndtOhe ERERG PULAET then  £682M0LBEEr COBA 06 | PRSIV by ¥,
a blend from 5-25 % of the high melting fraction P-1, and
from 75-95 % of the fraction P-2. In addition, 1-99 % of
the last produced c¢onfectionery fat can be blended with
1-99 8 of cocoa butter to form anqther confectionery fat
15 of higher melting range. The liquid oil fraction, F-2, can
be used to produce a cooking or frying oil by mixing with
1-99 % of fer example olive oil, soy bean oil, corn oil,
palm oil, safflower oil, sunflower oil, rape seed oil or
' peanut oil. As each of the fractions P-1, P-2 and F-2 from
20 Process 2 has widely differing physical properties, they
may be used as base materials for a wide variety of cosmetic
or pharmaceutical products. Finally, the fractions obtaina- -
ble by Process 2 may be subjected to chemical or enzymatic
hydrolysis to provide a source of fatty acids of low and
25 high molecular weight, depending on the fat originally
used.

The invention is illustrated by the following examples, in
which percentages are expressed on a weight basis.
30

Example 1

A mixture of 1_kg'of melted-palm oil and 3000 ml:df the
binary azeotrapic solvent, ethanol/methyl ethyl ketone



15 of higher nelting range. The liquid oil fraction, F-2, can be used to
produce a cooking or frying oil by mxing with 1-99 % of for exanple olive
oi F, soy bean oil, corn oil, palmoil, safflower oil, sunflower oil, rape
seed oil’ or peanut oil. As each of the fractions P-1, P-2 and F-2 fro
Proecess 2 has widely differing physical properties, they may be used
basé&h&terials for a wide variety of cosnetPc=or pharmaceutical products.
Finally, the fractions obtaina- ble by Process 2 nmay be subjected to

chem cal or enzymatic hydrolysis to grovide a source of fatty acids of |ow
and 25 hi gh nol dd01:40 Wi yolumgepehahhy,ohst heatad wptil nall ofisthe mmkn

invention is illysgtngt ﬁ%s@%l‘irl%ﬁ.f %EO%QHF%&”PE eéraﬁé‘f&@f-&&‘ tﬁérée& 1-
are expressed on a weight basis. 30 Exanple 1 A mxture of 1 kg of nelted
pal moi | and 300428r eAuipPedi WAL} azsbirvprcand| cealing:terhbs s/ nt Hidrss hyl

ketone  -9- (ﬁeﬁafﬂﬁﬂeh%e %ks?aa,rgﬁti&fﬁtsé v§é:hpz«la! to ddsidiee ps’adﬂ@il

I's dissolved. The solution is transferre 0 a crystal- lizer equipped wth
a stirrer and cbe@tn§rassfer abutj a§: thentegperatorne | af sthe reelvialrn drqns.,

150 RPM to effeglihdRng §;h§§Edh&§ﬂ?f&écr@&&e&stéh¢5tﬂﬁﬂeiﬁaU&@ Ol (Arst
solution drops, stirring is gradually decreased to 75 RPM and_ at_the first

sign of crystal §,19'f‘h@fsFFYFF%&SPstPEdﬂEéﬁri-Bg3§5 RPpfuged €037 nRFPMedfRn in
‘the coils is mMicebaingdmaliiGR TR’ €he&hadids50e Haiheitnéd aat hed RsFe (4k6an a

cool ing medi um g3 Lhe Sruse 10 balLZE £XCEBL LSl MG s the crys-
&V} 10 tallizer except for the final crystallization temperature

' when the differential is only 2°C. The solution temperature
is thus lowered gradually over a period of one hour to .
12°C. Crystallization starts at about 28°C and becomes
heavy at 18°C. When the temperature reaches 12°C, the mix-

15 ture of solvent and crystals is held for an additional 15
minutes. During this period stirring is discontinued and
the fat crystals settle rapidly to the bottom of the crys-
tallizer. Most of the clear supernatant liquid is removed
by syphoning using a light wvacuum, and the reméining £il-

20 trate and precipitate are filtered also under slight va-
cuum. The filter cake is transferred to a wash vessel and
about 300 ml of fresh solvent are added with stirring. The
resultant slurry is immediately filtered using slight va-
cuum. The preéipitate fraction P-~1, and the combined £fil-

25 trates are individually treated, first in an evaporator
and then a deodorizer. The yield of ligquid oil, F-1, is
880 g. The yield of high melt stearine, P-1, is 120 g.
Table 3 lists the ylelds of stearine and oil, P-1 and F-1,
and the fatty acid percentage composition of the original

30 palm oil and the palm oil fractions. The DSC thermal curve
of the stearine fraction F-1, Figure 1, indicates that
this fraction melts at about 60°C; Figure 2 indicates that
the oil fraction F-1 is liguid above 6°C.



when the differential is only 2[err]C. The solution tenperature is thus

| omered gradually over a period of one hour to 12*C. Crystallization starts
at cabout 28C and becones heavy at 18[ferr]C Wen the tenperature reaches
12C, the: m x-» 15 ture of solvent and crystals is held for an additional 15
m nutes. During this period stirring is discontinued and the fat crystals
sett™e rapidly to the bottomof the crys- 4 dldi=zer. Mst of the clea ~>‘\
supernatant liquid is renoved by syphoning using a |ight vacuum and ﬁhg-
remaining fil- 20 trate and precipitate are filtered al so under slight—va-
cuum The filter cake is transferred to &akdsh ressel and about 300 m of
fresh solvent are added with stirring. The resultant slurry is imediately
‘filtered using slight va- cuum The precipitate fraction P-1, and the
conbined fil- 25 trates are individually tredmgtifonrst in an evaporat or
and then a deodorizer. The yield of liquidgid, F-1mld.s 880 x 52 [ of
high nelt stearine, P-1, is 120 g. Table 3££g5ts tthgields gxi gax”%gqand
oil, P-1 andSF-1, and the fatty acid percentage conposition of the original
30 pal moil andyf pal moil fractions. Th C. t herggalg curve of the
stearine fraction F-1, Figure 1, indi-cates that this fraction nelts at

about 60[err] C3Hatty gedddreppasdtden® tthe oil fraction F-1 is liquid .
$P2YS ?[err](l Mygiééktéable §255a0t|0n8§&}1.7 F-190.9 Originaglgfat 5
. Palmitate 70.0 43.9 47.1
Kf- 10 stearate , 6.0 3.7 4.0
7 Oleate . 20.1 40.6 38.0
Linoleate : 1.4 10.0 9.0

Others ' 0.8 0.9 - 0.9
15 Example 2

A mixture of 1 kg of palm oil stearine and 3000'ml of the
binary azeotropic solvent mixture, ethanol/methyl ethyl
ketone, is heated until all of the palm oil is dissolved.
20 The solution is cryétallized in essentially the manner
described in Example 1. The yield of high melt stearine,
P-1, is 280 g and the yield of the oil fractiop,F-1,
720 g. Table 4 lists the yields of thé fractions and their
 fatty acid compositions, together with that of the original
25 palm oil stearine. Figuré 3 shows the DSC thermal profile,
of the stearine fraction P-1, indicating that it melts at
about 62°C. The DSC thermal profile of the oil fraction F-1
in Figure 4 indicates that it is liquid above 8°C.

30 *Calculated throughout as methyl esters



E )

%fatty acid conposition* : Mristate S ' 1.7 ’ 0.9

1.0 Palmtate - 70.0 43.9 . 47.1 10 Stearate

6.0 . 3.7 4.0 O eate ' : 2001 40. 6 ¥
38.0- Li nol eate 1.4 10.0 9.0 Ohers .
0.8 0.9 0.9 15 Exanple 2 A mixture of 1 kg of palmoil =
st eafd* and 3000 nml of the binary azeotyqopi ¢ solvent m xture, -
et hapdf/ fret hyl ethyl ketone, is heated until all of the palmoil is

di ss d. 20 The solution is crystallized in essentially the manner
described in Exanple 1. The yield of fyle nelt stearine, P-1, is 280 g and
the yield of the oil fraction,F-1, 720 0. Table 4 |lists the yields of the
fractions and their fatty acid conpositions, together with that of the
original 25 palmoil stearine. Figure 3 shous#iks DSC thermal profile, of
the stearine fraction P-1, indicating thatC Tt melts at about 62[err]C. The
DSC thernal profile of the oil fractionB=l in Fifglke 4 EBEﬁEéEiE;fE&at it
i's |liquigl above 8C. 30 *Cal cul ated throughout as nethyl esters Tabl e 4

Fraction P-1 F-1  Oiginal fat 5 Yield: 28 %
72% % f at t YYRRYH Tonposition ;. Mristateé® ¥ 72 % . 1.0 0.8
1.0 Pal mt af efatty a.cid_ composi-tiorf57:- 0 - 51.9 '56.1
Myristate 1.0 0.8 . 1.0
Palmitate | 67.0 51.9 56.1
10 Stearate | 6.5 7.1 6.9 w
' Oleate } ' 20.1 31.3 28.2
Linocleate . - ' 2,1 7.8 6.2
Others _ 3.3 1.1 1.6
15 Example 3

A mixture of 1 kg of melted palm oil and 3000 ml of the
binary aieotropic solvent mixture, ethanol/methyl ethyl
ketone, is heated until all of the palm o0il is dissolved.
20 The solution is transferred to a crystallizer equipped. _
with a stirrer and cooling coils. The solution is stirred
_ rapid;y to effect good heat transfer. As'the temperature Qw)
of the solution is gradually lowered, stirring is also
gradually decreased from 150 RPM to 75 RPM. At the first
25 sign of crystals the stirring is further decreased to
35 RPM. The cooling medium in the coils is maintained at
- no more than a 5°C differential between the cooling medium
and the crystallizer tempefature except for the final tem—
perature of 18°C when the differential is only 2°C. The
-30 solution temperature is thus gradually lowered from about
40°C to 18°C over a period of about one hour. Crystalliza-
tion begins at about 28°C and becomes heavy at 22°C. When
the temperature reachés 18°C, stirring is discontinued and
~ the mixture allowed to crystallize during an additional 15
35 minutes. During this time the fat crystals settle rapidly



10 Stearate ° 6.5 7.1 " 6.9 Aeate

20.1 - 31.3 - 28.2 Linol eate ' 2.1 7.8

6.2 Ohers o o . 3.3 1.1 1.6 15 Exanpl e

m xture of 1%g of nelted pal moil and 3000 m of the binary azeotropinij
sol yent mixture, ethanol/nethyl ethyl ketone, is heated until all of
palﬁrbil i s dissolved. 20 The solution js thamsferred to a crystalliz

equi pped with a stirrer and cooling coils. The solution is stirred rapidly
to effect good heat transfer. the tenperature of the solutign is

As
gradual |y | ower 8@, tRe i pothem | Qf Hhe) qrEakaliizsiec Mot @5 tH® FIGARPHVPETTS

RPM At the firgit2or SoDieLdn iy Hdicvdd Db idyrHoMdnds wiildh! @iﬁ.gﬁ%ﬁr&é&ﬁﬂ to
35 RPM The cooling mediumin the coils is maintained at ng nore than,a 5C

differential betRetRe eeRIRinG FRRFIRAEARE AR Sijdrate pdxtugRpdsathes
except for the fileéré@nages aisimy W1idHe Witkninle T fFAneRl dakes 18Nl Y

2[err]C. The_30 solution.tenperature is thus gradually | owered from about
400C to 18C %ve‘fr%n?i?%%fi FO o RS R sRRY a-'Gq V0, 1y ?£ fresh sodvastat

about 28[ err] C grévieesTpscderod &8 22°C ateradded waesdlitrd ngeaThes re-
18[err]C, stirring is, discontinued angd the m xture |l owed o0 crystallize
during an addi t?@%ﬁ?@?ﬁn&&mﬁrﬁﬁﬁ ' tﬁ”rﬁ? taﬁ\(,a\gﬁ r@l‘yé | §re=
settle rapidly cipitdté (higH heltialtf@aping) htratyod b1 285, tidatdd Eirdthencl ear
s P DI NE B 7 S WA TS ARy D T
slkg?t vacuugn Het {sl/8trgraitee ifiltrates are combined and returned to
- the crystallizer. The stirring rate is adjusted to 150 RPM
and the temperature of the crystallizer gradually lowered
over a period of one hour to 6°C with the stirring rate
being lowered over this period to 35RPM. Crystalliéation
15 begins at about 12-14°C and becomes heavy at 10°C. When the
temperature reaches 6°C stirring is stopped and the solvent-
-crystal mixture allowed to crystallize during an additio-
nal 15 minutes. During this period most of the crystals .
settle to the bottom of the cfystallizer. The clear su#er—
20 natant solvent layer is removed under vacuum as before. The
filter cake is transferred to a wash vessel and about 300 ml
of fresh solvent prévious;y cooled to about 4°C added with
stirring. The resultant slurry is immediately filtered
using slight vacuum. The collected precipitaté_(fraction
25 P=~2) and the combined filtrates_are'tieated individually.
'_fifst in an evapotator and then in a deodorizer. The yield
of mid-melting confectionery fat fraction P-2 is 254 g and
the yield of the liquid oil, fraction F-2 is 665 g. Table 5
lists the yields_of'fractions P-1, P-2 and F-2, and the
30 fatty acid compositions df'the original palm oil and of the
fraétions. The DSC thermal profile curve of fraction P-1
indicates that this ffaction mélts at 60°C, Figure 6, the
thermal profile of the confectionery fat fraction, P-2,
shows this fraction to melt at 37-38°C and Figure 7, the
'35 DSC thermal profile of the oil fraction, F-2, indicates



5 transferred to. a wash vessel and 300 ml of fresh solvent previouslty

cooled to

innea\sﬁely filtered as before.

frack

- yiel@off fraction 10 P-1 is 81 g. The filtrates are conbined and returne
to the€ erystallizer. The stirring rate.ifzadjusted to 150 RPM and the

16[err]C are added with stirring. The re- sultant slurry is
The pre- cipitate (high nelting stearine) =

P-1, is treated first in an evaporator and then a deodori zer-

The

quﬁ

tenperature of the crystallizer gradually | owered over "a period of one hour
to 6[err]Cwith the stirring rate being |owered over this period to 35RPM
Crystal lizatj ! @pr% beg at 10C. Wen
t he tenper:%hgg %gaﬁﬁg%n%?gﬁ?]C:s i%%?%ggfggg?oppegqﬁﬁghfﬁg%éoIvent- '
crystal mxture allowed to crystallize during an additio- nal 15 m nutes.
During this period nost of the crystapgppetgl e to the bottom of the
crystallizer. The clear super- 20 nat@ant sorvent layer is renoved under
before. The filter cake is transferred to a wash vessel. and about
300 ml og fresh solvent previously cool esrd®tpdout 4C added with stirring.

vacuum as

The resultant slurry is imediately filtereg usin

col |l ected

precipitate (fraction 25 Fg-'.'Zl an e c ned

treated individually first in an evaporator and then in a deodori zer.
yield of md- ting confectionery fat_fractjo -2.15-254 g and the yield
el §s' g£ 14 %5 %? 3

of the Iiquf | _ ;
fractions Pslfatty aeiid Fedmpogiitidm: 30 fatty acid conpositions of the

| * fraction F-2 is 6 ¥t he yi el ds of

slight_vacuum The

e

The

origi nal pal m ol nd of the fractiops, The th | profil urve of
fractioﬁoP?gyfﬁﬁkﬁgfes that this fragt?on me ﬁg ategg?err]c,-ﬁﬁﬁﬁre 6, t
t hermal probPalmribétéhe confectioner§0f&t fr3€{®on, 402, showstidls fraction

to nelt at
fraction,

15

20

25

30

Fégég‘g gnd Figure 7, the 6%53 DSC tg.eé mal i)'rg)fi | e of 3”59 oi |
-2,°1Th '

fcates _
Oleate 9.8 33.9 42.7 37.9
Linoleate 1.6 3.3 12.4 9,2
Others ' 0.6 1.0 1.1 1.0
Example 4

A mixture of 1 kg of melted palm oil stearine and 3000 ml
of the binary azebtropic'solvent'mixture, ethanol/methyl
ethyl ketone is heated until all of the palm oil stearine
is dissolvédQ The fractionation is carried out essentially
as described in Example 3. Table 6 shows the fractionation
yields : stearine fraction, P¥1, = 260'g,'ﬁid-melting con-
fectionery fat fraction, P-2, = 250 g, and oil fractionm,
F-2, = 490 g. Table 6 also lists the fatty acid composi-
tions of the original palm oil stearine'and.of the frac-
tions. The DSC thermal profile, Figure 8, of fraction P-~1
indicates that it melts at about 57°C, that in  Figure 9

of the confectionery fat fraction indicateé a melting point

of about 38°C and the DSC thermal profile of the oil
fraction F-2 (Figure 10) shows that it is totally liguid
at temperatures above 10°C. -

-~

'



-ié- that it wWill be totally liquid (SF1 = 0) above 8[err]C. Table 5 5

Fraction P-1 ° P-2 F-2 Oiginal fat Yield : 8.1 %
25.4%66.5 % .%fatty acid conposition: 10 Mristate : 1.3
1.0 =0 * 1.0 Palnitate 80.4  54.0 40.3 é%ﬁ;;
47. O~St ear ate : 6.3 6.8 2.5 - 3.9 Jeate ;
9.8% 33.9 42.7 37.9 Linoleate = 14 - 1.6 3.3 4
9.2 15 Ohers _ ' 0.6 1.0 1.1 1.0 Exanple 4
20 A mixture of 1 kg of nmelted palmoil stearine and 3000 mM of the binary
azeotropic solvent'nixtute, ethanol/nethﬂEEéEnﬂ ketone is heated until al

of the palmoil stearine is dissolved. . The fractionation is carried out
essentially as described in Exanple 3. Table 6 shows the fractionation 25
yields : stearine fraction, P-1, = 260 g, WEEEEEEEEng con- fectionery fat .
fraction, P-2, = 250 g; and oil fractiop=1F-2, p=2490 g~2Tabl orbgdhs® Eaets
the fatty agd conposi - tions of the origrnal pal m oi Wtearrrﬁiém_(ﬂ"rhe
frac- tions.” The DSC thermal profile, Figure 8, of fraction P-1 30

i ndi cates that Yiexelds at about 57[err]2@.0t8a25.0i%® 4Bi.guse 9 of the

confectionery f@l fracti |nd|cah a nelting point of about 38[err]C and
t he DSC thermm-ﬁ£5§524§é§§4ﬁ9¥335:§i3¥ct|on F-2 (Figure 10) shows that it

S totaIIyIl(nuyrfétémmperatures above HQRerr] ¢.o 0.8 1.0
Palmitate 80.1 52.1 46.4 56.1
. 10 Stearate ' 6.3 6.7 7.3 6.9
N Oleate | 9.4 36.6 32.8 28.0
Linoleate 1.0 1.5 11.1 - 6.2
Others _ 1.9 2.1 1.6 1.8 |
15
Example 5

A mixture of 1 kg of melted butter fat and 3000 ml of the
~ binary azeotropic solvent, ethanol/methyl ethyl ketone, is
20 heated until all of the butter fat is in solution (about
55-60°C). Fractionation is carried out essentially as des-
cribed in Example 3. Table 7 shows the fractionation
yields : stearine fraction P-1 = 76 g, mid-melting confec-
tionery fat fraction P-2 = 164 g, and oil fraction F-2 =
25 760 g. Table 7 also lists the fatty acid compositions of
the original butter fat and its.fractions. The DSC thermal
profile, Figure 11, of the stearine,_fraction P-1, indica-
‘tes that it melts at about 54°C. The DSC thermal profile,
Figure 12, for the confectionery fat fraction P-2 indica-~ -
30 tes a melting point of about 39° c, and Figure 13 indicates
| that fraction F=-2 is liquid above 11°C. .



- 14 - Table 6 Fraction P-1 P-2 F-2 Original fat Yield :
26.0 %25.0 %49.0 %% fatty acid conposition: Myristate

1.3 - 1.0 0.8 1.0 Palmtate - 80.1 52.1 46.4,
-‘56. 1 i ' 6.3 6.7 - 7.3 69 -Aeate
9.4 ' 28.0 Linoleate : : 1.0 I.5 11.1

2 2}% 1.8 15 Exanple &
A Hi xture of 1 kg of melted butter fat a '?000 nt of the binary azeotropic
sol vent, ethanol /nmethyl ethyl ketone, is 20 heated until all of the butter
fat is in solution (about 55-60[err] tionation is carried out
essentially as des- cribed in Exanplgﬁgzﬁéggle 7 shows the fractionation
yields : stearine fraction P-1 = 76 g, md-nelting confec- tionery fat
fraction P-2 = 164 g, and oil fraction K2 =25 760 g. Table 7 also lists
the fatty acid conpositions of the orimggésgééger fat and its fractions
The DSC thermal profile, Figure 11, Bf1the Bt2ari iRzl fradnigrimall faindi ca-
tes thatgit nelts at about 54[err]C. The DSC thermal profile, Figure 12, '
for the Tonfectionery fat fraction P-2 indica- 30 tes a nelting point of
about” 39[ er¥3€}dand Figure 13 indicales % haté 44 act1@® F-2 is |iquid above

11[err]C g fatty acid composition-

Butyrate 0.5 0.7 4.1 3.3
Caproate y . 0.5 0.8 2.0 1.7
10 Caprylate - 0.4 0.9 1.9 1.6 ()
Caprate | 1.3 1.9 2.8 - 2.5
‘Laurate . 2.2 2.9 3.1 3.0
Myristate 11,2 9.5 10.0 10.0
Palmitate 41.0  38.0 23.6 27.3
15 Palmitoleate 2.4 2.5 5.8 5.0
Stearate | 24.3  21.0 9.6 - 12.6
Oleate B 9.4 16.0  31.3 - 27.1
Linoleate - 1.2 2.8 2.3
Others 6.8 4.6 3.0 3.6
20
Examgle 6_

A mixture'of 1 kg of melted beef fat and 3000 ml of the
binary azeotropic solvent, ethanol/methyl ethyl ketone, is
25 heated until all of the beef fat has dissolved The frac-
ytionation is carried out essentially as described in
Example 3. Table 8 shows the fractionation yields : stea-
rine fraction P-1 = 226 ¢, confectionery fat fraction P-2 =
193 g, and oil fraction F=-2 = 581 g._The DSC thermal pro-
30 files, Figures 14, 15 and 16 indicate ‘that the stearine
‘fraction P~1 melts at about 65°C, the confectionery fat
fraction P-2 at about 37-38°C and that the oil fraction
- F=2 is totally liguid above 10°C. Table 8 also lists the
fatty acid compositions of the starting fat and of its
35 fractions. | |



Table 7 Fraction P-1 P-2 F-1 Original fat 5 Yield :

7.6 % 16.4 %76 %% fatty acid corrp05|t|0n Butyrate : 0.5
0.% 4.1 . 33Caproate : 0.5 0.8 2.0

1.7 10 Capry*l ate _ 0.4 0.9 1.9 1.6 Capr \
1.3 1.9° 2.8 2.5 Laurate . 2.2

3.1 3.0 Myristate m.% - 9.5 10.0

Pal mtate - 41.0 38.0 . 23.6 27.3 15 Palmtol eate
2.4 2.5 5.8 5.0 Stearate : 24. 3 21.0

9.6 12.6 O eate - . Tablee 8 16.0 31.3 . 27.1
Li nol eate - 1.2 2.8 2.3 Ohers

6..8 4.6 3.0 ' 3.6 20 Exanple 6 A mxture of 1 kg of nelted

beef fat and 3000 m of the binary azeotropiEEae#iRht, ethanol /et hyl et hyl
ketone, is 25 heated until all of the hgef fatplps digspl Ve‘brig_?_@xélr

tionation is.carried out essentlally as descri bedin

shows the fréctionation yields : st ea- rine fraction P—1 = 226 g,
confectionery faigfigaction P-2 193 g, anghogls ffRcsionsg 2+ 581 g. The DSC
thermal pro- 30 f| | es, Figures 14;-15-and 16, indicate that the stearine
fraction P-1 ne OBhe confectionery fat fraction P-2 at

about 37- 38[err1,gr§gga{:gat the oil fractigmF-2 4s1totg )y 11 quidalgpve
10[err] C. Table 8_also lists the '

Palmitate 38.1  28.4 19.0 $25.1
.- 10 Palmitoleate ' 1.4 2.0 6.4 4.4
~ Stearate . 39.6 28.8 9.3 ©19.9
Oleate 13.0 33.4 56.7  42.3
Linoleate ' 0.4 1.2 3.8 2.5
Others 3.0 2.1 2.7 2.2
18 |
Example 7
A mixture of 1 kg of melted pork fat and 3000 ml of the
20 'binary azebtropic' solvent, ethanol/methyl ethyl ketone, is
heated until all of the pork fat is dissolved. Practiona-
O tion is carried out essentially as described in Example 3.

_Table 9 shows the fractionation yields : stearine fractionm,
_P41 = 12019, confectionery fat fraction, P-2 280 g, and
25 oii_fraction, P2 = 600 g. Table 9'alsc lists the fatty
. acid compositions of the original pork fat and of the
fractions. The DSC thermal p:ofiles,_Figures 17, 18 and 19
‘indicate that the stearine fraction P-1 melts at 53°C, the
. confectionery fat fraction P-2 at about 38-39°C and that
30 the oil fraction F-2 is totally liquid above 7°C.



T

fatty acid conpositions of the starting fat and of its 35 fractions. ..~

-16- Table 8 Fraction P-1 P-2 F-2 Oiginal fat Yield :
22 %19.3 %58.1 %% fatty acid conmposition. Mristate

4 4.1 2.1 3.6 Palmtate 38.1° 28.4 « 19.0 -
2 0: Palmtol eate 1.4 2.0 6. 4 4.4 Stearate
39: "28.8 9.3 19.9 Aeate 49 o 13.0 33. 4 o/
56. 7 42.3 Linol eate 0.4 1.2 3.8 2.5

Q hers 3.0 2:1 2.7 2.2 15 Example 7 A

m xture of 1 kg of nelted pork fat aggggggg%n1 of the 20 binary azeotropic
. solvent, ethanol/nethyl ethyl ketone, ted until all of the pork fat
is dissolved. Fractiona- tion is carried out essentially as described in
Exanple 3. Table 9 shows the fractionat?gédg$§&ks: stearine fraction, P-1
= 120 g, confectionery fat fraction, P-2== , and 25 oil fraction, F-2
= 600 g. Table 9 also lists the fattBzhci dBa#mposiBldidns @xigiaads ifatnal

por k fatsand of the fractions. The DSC thermal profiles, Figures 17, 18 and
19 indicate that the stearine fraction P-1 nelts at 53[err]C, the
confectionefielIdtz fraction P-2 at abtdx0 38-2H L¥afP +hdt 30 the oil

fraction F-@ ¢gcdPtadid édxﬁﬁ&é’i@ﬂﬂ%e 7[err]C.

Myristate 1.7 1.3 5.1 3.6
Palmitate 36.6 33.4 18.9  25.1 |
10 Palmitoleate B 3.5 5.4 4.4 [
Stearate 39.4 30.5 11.1 19.9
Oleate ' 18.0 25.9 54.8 42.3
Linoleate | 2.0 3.7 2.0 2.5
Others | 0.9 1.7 2.7 2.2
15 '
Example 8

300 g of cocoa butter and 600 ml of binary azeotropic sol-
vent (acetone-methancl, 88:12 by Weiéht) are heated until

20 all the fat isjdiésoived. The solution is then cooled as
described in Example 1 down to a temperature o£'15°c and
the solid and liQuid phases are separated. The precipitate (;}
is washed once with 50 ml of the same solvent cooled to 12-
13°C. For compafisoh purposés, a'precipitate obtained in

25 the_same'manner is washed six times with 50 ml portions of
solvent. Analysis shows'that the two washed precipitates
h&ve the same comPéSitioﬁs, gbnfirmihg that only a'single
wash with 50 ml_of so1vent_is necéssary.'in this ohe-step
fractionation procedure 245 g of solid fraction, P~1, and

30 55 g of liquid ffaction, F~1, are obtained. Table 10 gives

" the yields and compositions of the recovered fractions.



17- Table 9 Fraction P-1 P-2 F-2 Oiginal fat Yield :

12.0% 28.0% 60.0 % % fatty acid corrp05|t|on Myri state 1.7
1.3 5.1 3.6 Palimtate - . 36.6 33.4 18.9

25.1 10 Palnitoleate 1.4 3.5 5.4 4.4 Brgapate
39.4 °30.5. 11.1 19.9 deate 18.0 25.(9 S-1h4. 8
42 3\L|noleate . 2.0 3718 =2.0 2.5 O he

0. §’ 2.7 2.2 15 Exanple 8 300 g of cocoa butter and 600 mi

of blnary azeotropic_sol- vent (acetone-nethanol, 88:12 by weight) are

heated until 20 all-the fat is dISSO|VquIHN5mKHUtI0n is then cool ed as
described in Exanple 1 down to a tenperature of 15C and the solid and

i quid phases ‘are separated. The precipitate is washed once with 50 m of
the sane solvent cooled to 12- 13C. For corgagtsion purposes, a precipitate

obtained in 25 the sane manner is washed, s;x ti tf1d§lg¥ndyaﬁhhpns of
sol vent. Anal ysis shows that the two msl%d—precm es € sane

conpositlong confirmng that only a single wash with 50 ml of solvent is
necessary. Pn this one-step fractionation ? gcedur€82§5 g of solid
fraction, P-1, yYaedd3® 55 g of liquid. fr % F-1, are obtained. Table 10

gi ves ‘the yiequf%QQ ggggsbbhgagiéiéﬁhe recovered fractions.

0.8
Myristate 0.9 1.2 »
Palmitate _ : 29.3 18.3 ; .
{ - ‘10 Stearate : : 41.2 27.5 34.9
\\/ Oleate 27.4 48.3 37.6
4.7 2.3
Linoleate 1.2

The DSC thermal profile of fraction P-1 (Figure 20) shows
15 a sharp melting point of 34{6°C.



Table 10 Fraction P-1 F-1 Qriginal fat 5 Yjgld : 82 9 °* .

18 % % fatty-acid conp05|t|on : rlstate 0.9 1.2
PO M e S

g:ofl e gie?ﬁgctlon P-1 (Figure 20) shoms 15 a shar p ﬁe?trgg ESthhg¥m§;
34. 6C. - 19 - Cainms 1. A process—fb? the solvent fractionation of fats

into at least 2 fractions including a first high-nelting glyceride 5
fraction and a second fraction that. is an oil at tenpera- tures above

10[ err] C, Cipémprocess conprising : (a) dissolving the fat in a sol vent:
which is a binary azeotropic solvent m xture, the solvent ratio being 10
froml1l.5 to 80 m of solvent per. gramof fat; (b) crystallizing the

sol ution frofn B¥@pess) far the 1SPiyent fxagtienpatidr| 9fcErtecinty atsol vent

phase andléggtpﬁeﬁkﬂétléﬁs inclb@ifgf &r FPfst MogRPméPEingdy1pxbEpgeing the
preC|p|tate of step by contactin E
fraction an sécond fraction that is an oil at tempera-

tures above 10°C, the process comprising :

(a) dissolving the fat in a solvent which is a binary
azeotropic solvent mixture, the solvent ratio being
10 from 1.5 to 8.0 ml of solvent per gram of fat; {_}

{(b) crystallizing the solution from step (a) at 10-15°C;

(e) separéﬁely collecting a solvent phase'énd the precipi-
15 tate formed in step (b):;

() extracting the precipitate of step (c¢) by contacting
with £resh solvent cooled to about 2°C below the temperature of
step (b) using at least about 8 % of the original volume of solvent:;
20
(e) collecting a solvent phase and a preoipitate from _
step (d), which precipitate is a hard fat fraction \‘}
having a melting point above 40°C; and

25 (f) combining the solvent phases from.step (c) and step (e)
and eliminating solvent therefrom to provide an oil
fraction which is liguid above 10°C.

2. A process for the solvent fractionation of fats into three
30 fractions including a semi-solid glyceride fraction having

a melting range above 32°C ané below 42°C, which comprises

{a') Dissolving the fat in a solvent which is a binary
azeotropic solvent mixture, the solvent ratio being

35 from 1.5 to 8.0 ml of solvent per gram of fat;



mnth fresh solvent cooled to about 2[err]C bel ow the tenperature of step

(b) using at |east about 8 % of the tulllilmﬂuuu)munf sol vent; 20 (e)

coPlecting a solvent phase and a.pre p.(d), whi ch

precipitaté i*s a hard fat fraction haV|ng a- nel tlng “pgi nt above 40[err

and .25 (f) ¢onbining the solvent phases fromstep (c) and step (e) a

ellﬁLnatlng sol vent therefromto provide aa ggl=fraction which is |Iiqu

above 10[err]C. 2. A process for the solvent fractionation of fats into

three 30 fractions including a sem -solid glyceride fraction having a

nel ting range ahgve 23zieraitianfdghehevsd2heish CEroli sHepo(@r) s 16-22°C;

Di ssolving the fat in a solvent which is a binary azeotropic solvent

m xture, the solvent ratio being 35 from1.5 to 80 n of solvent per

gram of fat; (cZO seParaceygt abuacagnghs §61véhONphaSEN MMEPEHS Prefi-

16-22[err] C (c') ira eI coIIe g 7 vent phase and the preci-

pitate formed in steg r?‘ﬂd) EXF &Rt {Rg?fhe collected precipitate of

step (c') byscontactlng mnth fresh solvent cooled to a tenperature about

two degrees Io han.the crystallizatio e er t e of t.he

arount Jof sl verA' BepRgeagein° ths, s8TlePRed "EPERTRIETES of Fhed [id") G 1

of solvent; (e') collcontaegipgewtight reshr solfréntséuolgdotosaeq:e!(ipé:;atm ch

precipitate i's a hard,fal Tragtiog haylno 3,08 thid 8k nl-beue AIEr] ©
temperature of step (b'), the amount of solvent being

K\; | 10 about at least 8 % of the original volume of solvent;
(e') collecting precipitate from the slurry of step (d'),
- which precipitate is a hard fat fraction having a
melting-point above 40°C:

15
(£') crystallizing the soclvent phase from step (¢') at a
temperature of 2 to 8°C to form a precipitate;
_ (g') separately collecting from step (£') a solvent phase
20 and a precipitate;
\\: (h') extracting the precipitate collected in step (g') by

contacting with fresh solvent cooled to a temperature

about two degrees lower than the crystallization tem—

25 perature of step (£'), the amount of solvent being at
' least about 8 % of the original volume of solvent;

(i’) recovering from step (h') a solvent phase and a semi-
solid fat fraction having a melting range above 32°C
30 - and below 42°C; and

{j') combining the soléent phases of step (g’) and step
(1') and eliminating solvent therefrom to provide an
oil fraction.



A

(f') crystallizing the solvent—phase fromstep (c') at a tenperature-of 2
to 8C to forma precipitate; (jﬁl seﬁ)aratelﬁ collecting fromstep (f') a
r

sol vent phase 20 and a p IlU mnt“wu' M“}axtracti ng the precipitate <
col | ggtoed in step (g') by contadh RN g # sol vent cool ed toa~ =
t enple re about two degrees lower than the crystallization tem “25 L~
~ pera ¢ of step (f'), the anount of solvent being at |east about 8 % of &
the original volunme of solvent;. (i')_regoyering fromstep (h') a sol vent
phase and a sem - solid fat fraction having a nelting range above 32C 30
and bel ow 42[err]C, and (j') conbining the sol vent phases of step (g') and
step (i') san L nat i lsywent .t r emnt.o oyl de yan, Qi la.f tion.
-21- 3. A3Sr§b§§?%§§%of ?ﬁgg#o%ckgiﬁgégﬁrnggjﬁ?égﬁngwﬁ?cﬁﬁ%hg.gﬁgsolution
of step (&isseoluyipn ofestep: ta) (o] is affrsted of @ tempaseturesd to 60[err]C 5
4. A proce3s aCeer ¢bngote.claiml or claim2, in which the fat is palmoil,
pal moil stearine, palmkernel oil, palmkernel oil stearine, grape seed
oil, grape seed oil stearine, cottonseed oil, cottonseed.oil stearine,
soybean 0igl,, aSpybeaRsOakbcer@dngneo elavm o br ehpya Qi,! iat eAicpe, 10 corn
oil, corn oil stearine, cocqa butter, borneo tallow chlnesi veget abl e fat,
i ndi an buFP@rFaFIPFanB@tPé s BB W.Pé#lﬁﬁ?aﬁﬁﬂﬁo-Pé?ﬂeFeFQF, BRaekcurrant
seed oi |, paglaKeltielicbl1garrazenkyt feapeSsaedaockiaqnerhgkt eeednshabar
tallow, piqui fat, ranbutin talkgmacgggf fat, ggick n_t

4 "

stearine, cottonseed o onseed l's ea:ggé, soybean .
oil, soybean oil stearine, oliVe oil, olive'oil.stearine, -
170 corn oil, corn oil stearine, cocoa butter, bornec tallow, - &u’

chinese vegetable fat, indian butter, illipe butter, siak
tallow, mango kernel fat, blackcurrant Sged oil, kokum
butter, gamboze butter, Sierra Leone butter, malabar
tallow, pigui fat, rambutin tallow, beef £fat, chicken fat,
15 camel fat, deer fat, horse fat, hippcpotamus fat, pork fat,
' sheep fat, goat fat, goat milk fat, sal fat, butter fat,
whey fat, buffalo milk fat or human milk fat.

5; A précess’according to cléim 1 or claim 2 in:which the
20 solvent is an azeotropic mixture of any one of the follo-
wing solvent pairs : acetone/methancl, acetone/methyl
acetate, aéetone/n-pentane, acetone/n-hexane, ethanol/ \4/
- cyclohexane, ethanol/n-hexane, gthanol/n;heptane, ethanol/ '
iso-propyl acetate, ethanol/methyl cyciohexane, ethanol/
25 methyl ethyl ketone, ethanol/n-pentane, ethanol/n-propyl
acetate. ' :

6. A process according to claim 1 or claim 2 in which the
fat is palm o0il, palm oil stearine, beef fat, pork Zfat,
30 butter fat or cocoa butter.

7. A p;ocess-according to any one of claims 1, 2 and 6 in

which the solvent is an azeotropic mixture of ethanol and

methyl ethyl ketone (B.P. 74.8°C) or of methanol and ace-
'35 tone (B.P. 56.4°C).



-
-

15.canel fat, “deer fat, horse fat, hi ppopot anus fat, pork fat, sheep fat,
goat fat, goat mtk fat, sal fat, ”mmﬂmu buffalo mlk fat or
huean mil k>fat. 5. Aprocess accord I ” cla|m2 in whic he
20 sol verit “i & an azeotropic nixture of ahy 'ond of the follo- wing s¢
pai rs- : acetone/ met hanol, acetone/nethyl acetate, acetone/n-pentan
aceflone/ n- hexane, et hanol/ cycl ohexane, ethapok/ n-hexane,

et hanol / n- hept ane, ethanol/ iso-propyl acetate, ethanol/nethyl cyclohexane,
et hanol/ 25 nethyl ethyl ketone, ethanol/n-pentane, ethanol/n-propyl
acetate. 6. A womestﬂ.gacmrlﬂﬁing tfatclfaaotionr obtained by the cprodess adfi s
pal moi l, palm stearrn f fat, pork fat, 30 butter fat or cocoa
butter. 7. A pr a&?org(éfﬂ'gl 6 any one of clainms 1, 2 and 6 in which the
solvent is an azeotropr c mxture of ethanol and nethyl ethyl ketone (B.P.
74.8C) or of han e 22 i gh
nmelting fat frg:t ?\o% ﬁl % %9'2 éicEQBﬁ ggégé"g? g& a?fﬁ%%%?c% %i%fzgl@éngi
liquid oil f&acx eladm Ri.ned by the process of claim1l 5 or claim2. 10. A
sem solid fat fraction obtained by the process of claim?2. - -23- :

10. A semisolid fat fraction obtained by the process of
claim 2.



11. A confectionery fat conprising fremi=999% of the senm - solid fat-
fraction claim 10 and from 1-99 % of cocgﬂﬁﬂ tter. 12. A confectionery fat

of hlgher mel ting point tha 1! ‘ conprising a blend of from 4
5-25 / t he high nel - t.n&\“ﬁm \

claim8 and from 95- %5-+9% -of

the 9 solid fat fraction bf cIa|n110 13. A sal ad, cooking or *frying —_
oi | sing from1-99 %10 of the liquid oil fractlon of claim9 and LJ
fromX»99 %of olive oil, peanut oil, gpy.oil, corn oil, palmoil, sun-
flower seed oil, safflower oil or rape seed oil. 14. A cosmetic or

pharmaceuti cal .product having as a base 15 material the high nelting fat

fraction ef, Ckaémﬁecéﬁonéryosmtéﬁnﬁlﬁhﬁ rm&ﬁm-osad Profuie haaging as a
base the semisolid fat fractlon of claim osnetic or

phar maceufPtif MR BAtRICHLR iglakm ol Hand tﬁlfé”“f |1qLﬂ%I %qupf‘i‘?ﬁ‘ﬁ e ai m 9.

17. A synthetic lubricant or dlesel fuel conpri sing the l'iquid oi

glyceride_fraction_of claim 25 shortenjn rine conpr|5|ng
Phoc i gh At CRrEOTERCHORITH RN of disgher melting point ehin Cocoa

5 .butter comprising a blend of from 5-25 %:of the high mgl-
ting fat fraction of claim 8 and from 95-75 % of the semi-
solid fat fraction of claim 10.

13. A salad, cooking or frying oil comprising from 1-59 % =

10 of the liguid oil fraction of claim 9 and from 1-99 % of \,/
olive o0il, peanut o0il, soy ©il, corn oil, palm oil, sun- |
flower seed oil, safflower oil or rape seed oil.

14. A cosmetic or pharmaceutical product having as a base
15 material the high melting fat fraction of claim 8.

15. A cosmetic or pharmaceutical product having as a base
the semisolid fat fraction of claim 10.

20 16. A cosmetic or pharmaceutical product having as a base
the liquid cil fraction of claim 9. '

17. A synthetic lubricant or diesel fuel comprising the

liguid o0il glyceride fraction of claim.9.

25 - | | |
18. A shortening or margarine comprising the high melting
fat fraction of claim 8.




