
Europaisches  Patentamt 

European  Patent  Office  ©  Publication  number:  0   0 3 5   2 9 8  
A 1  Office  europeen  des  brevets  1 

@  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  81200180.8  ©  Int.  CI  3:  C  11  B  7 / 0 0  

(22)  Date  of  filing:  16.02.81 

©  Priority:  28.02.80  IT  2022580  ©  Applicant:  BIOCELLS.p.A.,  Via  Emilia  Ovest,  85, 
1-43100  Parma  (IT) 

©  Date  of  publication  of  application  :  09.09.81  ®  
„  

FranCiS  E-  61  1  °rChard  Way'  Hatb0r0' 
Bulletin  fi1  /9fi  l*A  1  9U4U  (Uo) Duiieimoi/oo  Inventor  .  Longhi,  Sergio,  Via  Verdi,  25,  1-43100  Parma  (IT) 

@  Representative:  Giambrocono,  Alfonso,  Dott.  Ing.  et  al, 
@  Designated  Contracting  States  BE  DE  FR  GB  NL  Via  Rosolino  Pilo  1  9/B,  1-201  29  Milano  (IT) 

(54)  Process  for  the  solvent  fractionation  of  olive  oil  stearine  and  related  products. 

©  The  process  resides  in  dissolving  stearine  in  a  hydrocar- 
bon  solvent  and  in  heating  the  mixture  while  stirring  until  all  the 
stearine  is  in  solution.  After  slowly  cooling  down  to  the  crystal- 
lization  temperature,  the  stirring  is  stopped  and  the  precipitate 
is  collected  and  filtered  and  the  collected  precipitate  and  fil- 
trate  are  individually  processed  in  conventional  evaporators 
and  deodorizers,  while  the  solvent  is  recovered  at  the  same 
time.  The  yield  is  a  high  melting  solid  fat  and  semisolid  material 
having  a  lower  melting  point  suitable  for  a  confectionary  fat. 

T"  When  the  solvent  used  is  acetone,  the  collected  precipi- 
tate  is  washed  with  fresh  acetone  and  added  to  the  filtered 
which  is  then  subjected  to  a  further  crystallization.  With  such  a 

£1  two-step  process  a  fraction  is  obtained  formed  by  a  high  melt- 
JjJ  ing  solid  fat,  by  a  semisolid  material  having  a  lower  melting ™  point  and  a  by  a  clear  and  bright  oil.  Also  in  this  case  the  semi- 
01  solid  fat  material  is  suitable  for  a  confectionary  fat. 
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T h i s   p a t e n t   f o r   i n d u s t r i a l   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s  
f o r   t h e   s o l v e n t   f r a c t i o n a t i o n   of  o l i v e   o i l   s t e a r i n e   a n d  
to   t h e   r e l a t e d   p r o d u c t s .  

O l i v e   o i l   s t e a r i n e ,   a  h i g h   m e l t i n g   f a t t y   m a t e r i a l ,   i s   a  
b y - p r o d u c t   of  t h e   e d i b l e   o i l   i n d u s t r y .  

The  p h y s i c a l   p r o p e r t i e s   of  t h i s   m a t e r i a l   a r e   s u c h   t h a t   i t  
h a s   few  u s e s   as  a  f o o d   m a t e r i a l   a l t h o u g h   i t   i s   a v a i l a b l e  
on  l a r g e   q u a n t i t i e s   a t   p r i c e s   w e l l   b e l o w   o t h e r   f a t s   a n d  
o i l s .  

The  o b j e c t   of  t h e   i n v e n t i o n   i s   t h e   t a k i n g   of   t h i s   e c o n o m i  
c a l l y   u n a t t r a c t i v e   f a t t y   m a t e r i a l   and   by  v i r t u e   of   e x p e r -  
t i s e  o f   A p p l i c a n t   in   o i l   and   f a t   t e c h n o l o g y   c r e a t e   n e w ,  
u s e f u l   and  more   v a l u a b l e   f a t t y   p r o d u c t s .  

W h i l e   t h e s e   p r o d u c t s   w i l l   be  e x t r e m e l y   u s e f u l   t h e m s e l v e s ,  
t h e i r   u t i l i t y   i s   n o t   r e s t r i c t e d   to  o n l y   t h e i r   i n d i v i d u a l  
u s e .   In   f a c t   g h e i r   g r e a t e s t   e c o n o m i c a l   and   t e c h n o l o g i c a l  
v a l u e   may  may  be  in   t h e i r   u s e   w i t h   o t h e r   f a t s ,   or   i n   c o m -  
b i n a t i o n   w i t h   o t h e r   f a t s   or  n o n - f a t t y   m a t e r i a l s .  

In  t h i s   i n v e n t i o n   t h e   p r o c e s s e s   to   f r a c t i o n a t e   o l i v e   o i l  
s t e a r i n e   w i l l   be  d i s c l o s e d .   T h e s e   p r o c e s s e s   u s e   s i m p l e  
s o l v e n t   c r y s t a l l i z a t i o n   t e c h n i q u e s   to   r e s o l v e   t h e   s t e a r i n e  
i n t o   g l y c e r i d e   f r a c t i o n s   of   c o n t r a s t i n g   p h y s i c a l   p r o p e r t i e s .  
One  of   t h e   o b j e c t i v e s   h a s   b e e n   to   p r o d u c e   a  p r a t i c a l ,   i n e x -  
p e n s i v e   c o n f e c t i o n a r y   f a t .   The  c o n f e c t i o n a r y   f a t   i n d u s t r y  
h a s   f o r   many  y e a r s   s o u g h t   an  i n e x p e n s i v e ,   r e p l a c e m e n t   f a t  
f o r   t h e   e x p e n s i v e   c o c o a   b u t t e r .   C o c o a   b u t t e r   i s   t h e   i d e a l  
c o n f e c t i o n a r y   f a t   s i n c e   i t   i s   a  s o l i d   a t   r oom  t e m p e r a t u r e  
b u t   m e l t s   s h a r p l y   and   c o m p l e t e l y   a t   b o d y   t e m p e r a t u r e .   I t  
owes  i t s   u n i q u e   p h y s i c a l   p r o p e r t i e s   to   i t s   c o m p o n e n t   g l y c e  
r y d e s .   T h e s e   g l y c e r i d e s   a r e   l a r g e l y   i n s a t u r a t e d   m o n o u n s a t u  
r a t e d   g l y c e r i d e s   of   p a l m i t i c ,   s t e a r i c   and  o l e i c   a c i d s   t o g e  
t h e r   w i t h   l e s s e r   a m o u n t s   of  d i u n s a t u r a t e d   m o n o s a t u r a t e d  
g l y c e r i d e s ,   and  t r i u n s a t u r a t e d   g l y c e r i d e s   of  t h e   same   f a t t y  
a c i d s .   T h u s ,   c o c o a   b u t t e r   i s   a  v e r y   c o m p l e x   m i x t u r e   of  g l i  
c e r i d e s   and  i t   i s   n o t   u n r e a s o n a b l e   t h a t   o l i v e   s t e a r i n e   w i c h  
c o n t a i n s   t h e   same  f a t t y   a c i d s   and  many  of   t h e   same  g l y c e r i d e s  
m i t h t   be  f r a c t i o n a t e d   to   y e l d   a  f r a c t i o n   w h o s e   g l y c e r i d e s  
h a v e   m e l t i n g   p r o p e r t i e s   s i m i l a r   to   c o c o a   b u t t e r .  

O l i v e   o i l   s t e a r i n e   a c c o r d i n g   to  i t s   DSC  ( D i f f e r e n t i a l   S c a n -  
n i n g   C a l o r i m e t r y )   m e l t i n g   p r o f i l e   of  F i g u r e   1  h a s   a  m e l t i n g  
r a n g e   f r o m   5 5 ° - 7 0 °   C  so  i t   o b v i o u s l y   c o n t a i n s   some  v e r y   h i g h  
m e l t i n g   g l y c e r i d e s .   C o n s e q u e n t l y ,   a c c o r d i n g   to   t h e   p r e s e n t  
i n v e n t i o n ,   t h e   s o l v e n t   f r a c t i o n a t i o n   p r o c e s s   i s   c a r r i e d   o u t  



to   r e m o v e   a  s u b s t a n t i a l   a m o u n t   of   t h e s e   h i g h   m e l t i n g   g l y c e  
r i d e s   l e a v i n g   b e h i n d   a  f r a c t i o n   of   m i x e d   g l y c e r i d e s   o f   m o -  
r e   a p p r o p r i a t e   l o w e r   m e l t i n g   p r o p e r t i e s .   The  p r o c e s s e s   o f  
t h i s   i n v e n t i o n   may  be  c a r r i e d   o u t   by  e i t h e r   t h e   ' b a t c h '   o r  
' c o n t i n o u s '   f r a c t i o n   p r o c e s s   or   c o m b i n a t i o n   of   t h e s e   b u t  
o n l y   t h e   ' b a t c h '   p r o c e s s   w i l l   be  c i t e d   i n   t h e   e x a m p l e s .  

In   a n y   s o l v e n t   f r a c t i o n a t i o n   p r o c e s s   t h e   c h o i c e   o f   s o l v e n t  
i s   m o s t   i m p o r t a n t   and   a l t h o u g h   s e v e r a l   s o l v e n t s   may  b e  
u s e d ,   h y d r o c a r b o n   s o l v e n t s   w i t h   b o i l i n g   r a n g e   u n d e r   130°   C 
or   a c e t o n e   a r e   p r e f e r r e d   s o l v e n t s   o f   t h e   e x a m p l e s .   S o l v e n t s  
s u c h   as  m e t h y l   a l c o h o l ,   e t h y l   a l c o h o l ,   i s o p r o p y l   a l c o h o l  
a c e t o n e ,   m e t h y l   e t h y l   k e t o n e ,   m e t h y l   i s o b u t y l   k e t o n e ,   1 - n i  
t r o p r o p a n e ,   2 - n i t r o p r o p a n e ,   and   v a r i o u s   m i x t u r e s   of   t h e s e  
s o l v e n t s   may  be  u s e d   p r o v i d i n g   a p p r o p r i a t e   c h a n g e s   a r e   m a d e  
i n   t h e   f a t   to   s o l v e n t   r a t i o   and   t e m p e r a t u r e   of   c r y s t a l l i -  
z a t i o n .  

A l t h o u g h   t h e   c h e m i c a l   n a t u r e   of   t h e   o l i v e   o i l   s t e a r i n e   i s  
i m p o r t a n t ,   t h e   p h y s i c a l   n a t u r e   of   t h e   f r a c t i o n s   d i c t a t e s  
t h e   e v e n t u a l   u t i l i t y   o f   t h e   f r a c t i o n s   and   i s   t h u s   of   f o r -  
m o s t   i m p o r t a n c e .  

C o n s e q u e n t l y ,   i t   w i l l   be  d e s c r i b e d   t h e   p h y s i c a l   n a t u r e   o f  
t h e   f r a c t i o n s   p r i m a r i l y   by  t h e   t e c h n i q u e   of   D i f f e r e n t i a l  
S c a n n i n g   C a l o r i m e t r y   (DSC)  i n   w h i c h   m e l t i n g   b e h a v i o r   o f  
t h e   p r o d u c t   i s   g r a p h i c a l l y   d e p i c t e d   as  a  m e l t i n g   p r o f i l e  
as  t h e   p r o d u c t   c h a n g e s   w i t h   h e a t i n g   f r o m   a  s o l i d   to   a  l i -  
q u i d   s t a t e .   To  d e f i n e   t h e   c h e m i c a l   n a t u r e   o f   t h e   f r a c t i o n a -  
t i o n   p r o d u c t s ,   i t   i s   p r e f e r r e d   to   a n a l y z e   t h e   p r o d u c t s   b y  
g a s   l i q u i d   c h r o m a t o g r a p h y   to   d e t e r m i n e   t h e   f a t t y   a c i d   c o m -  
p o s i t i o n s .   The  c o m b i n a t i o n   of   t h e s e   two  t e c h n i q u e s   w i l l  
a d e q u a t e l y   s e r v e   to   c h a r a c t e r i z e   t h e   f r a c t i o n a t i o n   p r o d u c t s .  

The  f a t t y   a c i d   c o m p o s i t i o n   o f   a  t y p i c a l   o l i v e   o i l   s t e a r i n e  
i s   g i v e n   i n   t h e   f o l l o w i n g   t a b l e :  

w h i l e   t h e   t h e r m a l   p r o p e r t i e s   of   t h e   s t e a r i n e   a r e   g r a p h i c a l l y  
d e p i c t e d   by  t h e   D i f f e r e n t i a l   S c a n n i n g   C a l o r i m e t r y   (DSC)  p r o  
f i l e   i n   F i g u r e   1 .  

The  s t e a r i n e   i s   n o t   a  b r i t t l e   s o l i d   b u t   i s   h i g h   m e l t i n g  
w i c h   i n d i c a t e s   a  p r e p o n d e r a n c e   of   h i g h   m e l t i n g   g l y c e r i d e s  
m i x e d   w i t h   many  l o w e r   m e l t i n g   g l y c e r i d e s .   I t   i s   o b v i o u s   t h a t  
f a t t y   m a t e r i a l s   of   t h i s   t y p e   l e n d   t h e m s e l v e s   to   s o l v e n t  



c r y s t a l l i z a t i o n   p r o c e s s e s   f o r   t h e   p r o d u c t i o n   of  f r a c t i o n s  
w i t h   s p e c i f i c   p h y s i c a l   p r o p e r t i e s .  

In  t h e   p r e s e n t   p r o c e s s ,   t h e   o l i v e   o i l   s t e a r i n e   i s   m e l t e d   a n d  
d i s s o l v e d   in   h o t   s o l v e n t   a t   a  r a t i o   2  to   10  l i t e r s   p e r   k i l o  
of  s t e a r i n e .   I f   h y d r o c a r b o n   s o l v e n t   i s   u s e d ,   i t   may  be  o f  

any   b o i l i n g   r a n g e   up  to  130°  C  b u t   t h e   m i x t u r e   w i t h   b o i l i n g  

r a n g e   of   a b o u t   70°  C  i s   p r e f e r r e d   e s p e c i a l l y   f o r   e a s e   o f  
s o l v e n t   r e c o v e r y .   The  s o l v e n t   f a t   m i x t u r e   i s   w a r m e d   to   a b o u t  
60°  C  to   i n s u r e   c o m p l e t e   s o l u t i o n .   I t   i s   t h e n   a l l o w e d   t o  
c o o l   to   t h e   c r y s t a l l i z a t i o n   t e m p e r a t u r e   w i t h   or   w i t h o u t   s t i r  
r i n g .   C o o l i n g   of  t h e   m i x t u r e   c a n   be  e f f e c t e d   in   a n y   of   s e v e  
r a l   w a y s .   The  c r y s t a l l i z e r   may  be  e q u i p p e d   w i t h   a p p r o p r i a t e  
c o o l i n g   c o i l s   or  t h e   c r y s t a l l i z e r   m i g h t   be  h e l d   i n   a  t h e r m o -  
s t a t e d   r o o m .  

S t i r r i n g   of   t h e   m i x t u r e   w i l l   s p e e d   up  t h e   h e a t   t r a n s f e r   p r o  
c e s s   and  p e r m i t   c r y s t a l l i z a t i o n   e q u i l i b r i u m   to  be  r e a c h e d  

r e a d i l y .   I f   s t i r r i n g   i s   n o t   u s e d ,   t h e   c r y s t a l l i z a t i o n   p r o c e s s  
f o r   l a r g e   b a t c h e s   may  t a k e   f r o m   6  to   12  h o u r s   to   r e a c h   e q u i  
l i b r i u m .   H o w e v e r ,   w i t h   a p p r o p r i a t e   s t i r r i n g ,   c r y s t a l l i z a t i o n  
e q u i l i b r i u m   may  be  r e a c h e d   in   l e s s   t h a n   two  h o u r s .  

The  p r e c i p i t a t e   may  be  c o l l e c t e d   by  e i t h e r   v a c u u m   or   p r e s s u r e  
f i l t e r i n g   or  by  c e n t r i f u g a t i o n   or  by  d e c a n t a t i o n   or   by  a  
c o m b i n a t i o n   of  t h e s e   t e c h n i q u e s .  

The  c o l l e c t e d   p r e c i p i t a t e s   s h o u l d   be  w a s h e d   w i t h   f r e s h   s o l v e n t  
a t   l e a s t   2°  C  c o o l e r   t h a n   t h e   c r y s t a l l i z a t i o n   t e m p e r a t u r e .  
E f f i c i e n t   w a s h i n g   of   t h e   p r e c i p i t a t e   w i l l   p r o d u c e   s h a r p l y   d e  
f i n e d   f r a c t i o n s   as  w e l l   h e l p   to  m a x i m e   t h e   y i e l d .  

The  f r a c t i o n s   may  a l s o   be  c a r r i e d   o u t   i n   a  much  s h o r t e r   t i m e  
i n t e r v a l   i n   a  c o n t i n o u s   s y s t e m   by  u t i l i z i n g   h i g h   s p e e d ,   s c r a  
pe  s u r f a c e   c r y s t a l l i z e r s .   The  n u m b e r   of  t h e   c r y s t a l l i z a t i o n  
s t e p s   w i l l   d e p e n d   on  t h e   n a t u r e   and   n u m b e r   of  d e s i r e d   f r a c t i o n s .  

S e v e r a l   p r o c e s s e s   h a v e   b e e n   d e v i s e d   f o r   t h e   f r a c t i o n a t i o n   o f  
o l i v e   o i l   s t e a r i n e .   One,   u s i n g   a  h y d r o c a r b o n   s o l v e n t   i s   a  

v e r y   s i m p l e   o n e - s t e p   p r o c e s s   w h i c h , p r o d u c e s   two  p r i n c i p a l   p r o  
d u c t s ,   a  h i g h   m e l t i n g   s o l i d   f a t   in   a  30%  y i e l d ,   and   a  70% 

y i e l d   of  a  s o f t e r ,   s e m i s o l i d   f a t t y   m a t e r i a l   s u i t a b l e   f o r   a  
c o n f e c t i o n a r y   f a t .   The  p r o c e s s   i s   d e t a i l e d   in   E x a m p l e   1  o u t -  
l i n e d   h e r e i n a f t e r :  



The  f a t t y   a c i d   c o m p o s i t i o n   of   t h e s e   p r o d u c t s   a r e   l i s t e d  
h e r e i n a f t e r :  

F i g u r e   2  s h o w s   t h e   DSC  m e l t i n g   p r o f i l e   of   t h e   h i g h   m e l t i n g  
s o l i d   f a t   ( 1 - P - 1 )   w h i l e   F i g u r e   3  g i v e s   t h e   DSC  m e l t i n g   p r o  
f i l e   f o r   t h e   s o f t e r ,   s e m i s o l i d   f a t   ( 1 - F - 1 ) .  

A n o t h e r   f r a c t i o n a t i o n   p r o c e s s   i s   d e t a i l e d   i n   E x a m p l e   2  a n d  
o u t l i n e d   h e r e i n a f t e r :  

i n   t h i s   t w o - s t e p   p r o c e s s ,   o l i v e   o i l   s t e a r i n e   w i t h   a c e t o n e   a s  
t h e   s o l v e n t   i s   r e s o l v e d   i n t o   t h r e e   f r a c t i o n s .   One  i s   a  h i g h  



m e l t i n g   s o l i d   f a t   ( 2 - P - l ) ,   a  l o w e r   m e l t i n g   s e m i s o l i d  
f r a c t i o n   ( 2 - P - 2 ) ,   and   a  c l e a r ,   b r i g h t   o i l   s i m i l a r   i n   m a n y  
r e s p e c t s   to  t h e   o r i g i n a l   o l i v e   o i l   ( 2 - F - 2 ) .   The  f a t t y   a -  
c i d   c o m p o s i t i o n s   of  t h e s e   f r a c t i o n s   a r e   l i s t e d   h e r e i n a f t e r :  

The  t h e r m a l   c h a r a c t e r i s t i c   of  t h e   f r a c t i o n s   as  d e f i n e d   b y  
DSC  a r e   s h o w n   i n   F i g u r e s   4 , 5   and   6,  r e s p e c t i v e l y .  

The  s o f t ,   s e m i s o l i d   g l y c e r i d e   f r a c t i o n s   t h u s   i s o l a t e d   w e r e  
f o u n d   to   be  c o m p a t i b l e   w i t h   c o c o a   b u t t e r   s i n c e   when   m i x e d  
w i t h   c o c o a   b u t t e r   t h e y   d i d   n o t   d i s t o r t   t h e   o r i g i n a l   m e l t i n g  
c h a r a c t e r i s t i c s   of  c o c o a   b u t t e r .   The  DSC  m e l t i n g   p r o f i l e  
f o r   p u r e   c o c o a   b u t t e r   i s   shown  in   F i g u r e   7,  and   f o r   c o m p a r i  
son   t h e   DSC  m e l t i n g   p r o f i l e s   of  t h e   m i x t u r e   of  85%  c o c o a  
b u t t e r   and   15%  o l i v e   o i l   s t e a r i n e   c o n f e c t i o n a r y   f a t   ( 1 - F - 1 )  
and   ( 2 - P - 2 )   a r e   p r e s e n t e d   in   F i g u r e s   8  and  9.  The  DSC  m e l -  
t i n g   p r o f i l e s   of  t h e   m i x t u r e s   show  l i t t l e   d i s t o r s i o n   o f  
t h e   c h a r a c t e r i s t i c s   shown   by  t h e   p u r e   c o c o a   b u t t e r .   I t   h a s  
b e e n   a l s o   m i x e d   t h e   o l i v e   o i l   c o n f e c t i o n a r y   f a t   in   s t a n d a r d  
d a r k   c h o c o l a t e   f o r m u l a t i o n s   a t   t h e   15%  l e v e l   of  t o t a l   f a t  
and   f o u n d   t h e   r e s u l t a n t   p r o d u c t s   to  h a v e   e x c e l l e n t   p r o p e r  
t i e s ,   e q u a l   to  c h o c o l a t e   c o n t a i n i n g   o n l y   p u r e   c o c o a   b u t t e r .  

W h i l e   t h e   c r y s t a l l i z a t i o n   p r o c e s s   may  c o n s i s t   of   m u l t i s t e p s ,  
i t   i s   p r e f e r r e d   to   i l l u s t r a t e   t h e   c o n c e p t   of  t h e   i n v e n t i o n  
by  o n l y   two  s i n g l e   c r y s t a l l i z a t i o n   s c h e m e s .   E x a m p l e   1  w i l l  
i l l u s t r a t e   a  p r o c e s s   w i t h   t h e   max imum  y i e l d   of  a  c o n f e c t i o  

n a r y   f a t   f r a c t i o n   w h i l e   E x a m p l e   2  w i l l   i l l u s t r a t e   a  p r o c e s s  
w i t h   max imum  y i e l d   of  t h e   o i l   f r a c t i o n .  

EXAMPLE  1  ( O n e - s t e p   p r o c e s s )  

The  p r o c e s s   and  t h e   f r a c t i o n s   y i e l d s   a r e   i n d i c a t e d   i n   t h e  
s c h e m e   (A)  a b o v e .   One  k i l o   of   o l i v e   o i l   s t e a r i n e   i s   d i s s o l  
v e d   in   5  l i t e r s   of   h y d r o c a r b o n   s o l v e n t   ( b . p .   u n d e r   130°  C ) .  
The  m i x t u r e   i s   w a r m e d   w i l e   s t i r r i n g   to   a b o u t   60°  C  u n t i l  
a l l   of  t h e   s t e a r i n e   i s   in   s o l u t i o n .   The  s o l u t i o n   i s   a l l o w e d  
to  c o o l   s l o w l y   w i t h   s t i r r i n g   a t   a  r a t e   of  5 0 - 1 5 0   RPM.  T h e  
c o o l a n t   c i r c u l a t e d   t h r o u g h   t h e   c o i l s   of  t h e   c r y s t a l l i z e r  
s h o u l d   n o t   be  a t   more   t h a n   10°  C  l o w e r   t e m p e r a t u r e   t h a n   t h e  
c r y s t a l l i z a t i o n   m i x t u r e .   When  t h e   d e s i r e d   t e m p e r a t u r e   i s   r e a  



c h e d   (15°   C) ,   t h e   s t i r r i n g   i s   s t o p p e d   and  t h e   mix  i s   h e l d  
a t   t h i s   t e m p e r a t u r e   f o r  a   s h o r t   t i m e   to  i n s u r e   c r y s t a l l i -  
z a t i o n   e q u i l i b r i u m .   For   s m a l l   f a c t o r y   b a t c h e s ,   t h i s   may  b e  
o n l y   15  m i n u t e s   in   a  two  h o u r s   c r y s t a l l i z a t i o n   p e r i o d   w h i -  
le   f o r   l a r g e r   p l a n t   s i z e   b a t c h e s ,   one  h o u r   i n   a  8 - 1 2   h o u r s  
c r y s t a l l i z a t i o n   p e r i o d   w o u l d   be  s u f f i c i e n t .   The  p r e c i p i t a t e  
i s   c o l l e c t e d   by  f i l t e r i n g   u n d e r   v a c u u m   or  p r e s s u r e .   The  c o 1  
l e c t e d   p r e c i p i t a t e   and  f i l t r a t e   a r e   i n d i v i d u a l l y   p r o c e s s e d  
in   c o n v e n t i o n a l   e v a p o r a t o r s   and  d e o d o r i z e r s   and  t h e   h y d r o -  
c a r b o n   s o l v e n t   i s   r e c o v e r e d   a t   t h e   same  t i m e .   The  y i e l d   o f  
t h e   h i g h   m e l t   s o l i d   f r a c t i o n   i s   300  g r a m s   or  30%  and  t h e  
m e l t i n g   c h a r a c t e r i s t i c s   of  t h i s   m a t e r i a l   a r e   shown  by  t h e  
DSC  m e l t i n g   p r o f i l e s   in   F i g u r e   2.  The  y i e l d   of  t h e   s o f t e r ,  
l o w e r   m e l t i n g   c o n f e c t i o n a r y   f a t   f r a c t i o n   i s   700  g r a m s   o r  
70%.  The  m e l t i n g   c h a r a c t e r i s t i c s   of  t h e   c o n f e c t i o n a r y   f a t  
f r a c t i o n   ( 1 - F - 1 )   a r e   i l l u s t r a t e d   by  t h e   DSC  m e l t i n g   p r o f i l e  
of  F i g u r e   3 .  

EXAMPLE  2  ( T w o - s t e p   p r o c e s s )  

The  t w o - s t e p   p r o c e s s   f o r   t h e   f r a c t i o n a t i o n   of   o l i v e   o i l  
s t e a r i n e   u s i n g   a c e t o n e   as  t h e   s o l v e n t   i s   o u t l i n e d   in   t h e  
cheme   (B)  a b o v e   w h i c h   a l s o   i n d i c a t e s   s o l v e n t   r a t i o s   a n d  
f r a c t i o n   y i e l d s .   One  k i l o   of  o l i v e   o i l   s t e a r i n e   i s   d i s s o l v e d  
in   7 .5   l i t e r s   of  h o t   a c e t o n e .   The  m i x t u r e   i s   s t i r r e d   a n d  
wa rmed   to  a b o u t   52°  C  u n t i l   a l l   of  t h e   s t e a r i n e   i s   in   s o l u -  
t i o n .   The  s o l u t i o n   i s   a l l o w e d   to  c o o l   w i t h   s t i r r i n g   ( 5 0 - 1 5 0  
RPM)  w h i l e   t h e   c r y s t a l l i z e r   i s   h e l d   a t   25°  C.  When  t h i s   t e r n  
p e r a t u r e   i s   r e a c h e d ,   t h e   s t i r r i n g   i s   d i s c o n t i n u e d   and  t h e  
m i x t u r e   of  s o l v e n t   and  c r y s t a l   i s   h e l d   f o r   a  s h o r t   t i m e   t o  
i n s u r e   c r y s t a l l i z a t i o n   e q u i l i b r i u m .   The  p r e c i p i t a t e   ( 2 - P - l )  
i s   c o l l e c t e d   and  w a s h e d   w i t h   f r e s h   a c e t o n e   p r e v i o u s l y   c o o l e d  
to  a b o u t   23°C  and  e q u a l   to  a b o u t   10%  of  t h e   o r i g i n a l   c r y -  
s t a l l i z a t i o n   v o l u m e .   T h i s   s o l v e n t   w a s h   i s   a d d e d   to  t h e   f i l -  
t r a t e   ( 2 - F - l )   p r i o r   to  t h e   n e x t   c r y s t a l l i z a t i o n   s t e p .   T h e  
c o m b i n e d   f i l t r a t e s   a r e   r e t u r n e d   to  t h e   c r y s t a l l i z e r ,   t h e  
s o l v e n t   r a t i o   i s   a d j u s t e d   to   a  r a t i o   of  3  l i t e r s   of  a c e t o n e  

p e r   k i l o   of  f i l t r a t e .   The  s o l u t i o n   i s   a l l o w e d   to   c o o l   w i t h  
s t i r r i n g   u n t i l   t h e   f i n a l   c r y s t a l l i z a t i o n   t e m p e r a t u r e   o f  
2°  C  i s   r e a c h e d .   The  c r y s t a l l i n e   p r e c i p i t a t e   i s   c o l l e c t e d  
and   w a s h e d   a t   one   or  more   t i m e s   w i t h   a  v o l u m e   of  f r e s h   a c e -  
t o n e   a t   0°  C  e q u a l   to  a b o u t   10%  of  t h e   o r i g i n a l   c r y s t a l l i z a -  
t i o n   v o l u m e .   T h e  c o l l e c t e d   p r e c i p i t a t e   and  f i l t r a t e   a r e   p r o  
c e s s e d   i n d i v i d u a l l y   by  c o n v e n t i o n a l   e v a p o r a t o r s   and  d e o d o r i  
z e r s .   The  y i e l d   of  t h e   h i g h   m e l t   f r a c t i o n   ( 2 - P - l )   i s   3 5 0  

g r a m s   or  35%,  t h e   y i e l d   of  t h e   s o f t e r ,   s e m i s o l i d   f r a c t i o n  
( 2 - P - 2 )   i s   2 0 0  g r a m s   or  20%  and  t h e   y i e l d   of  t h e   r e m a i n i n g  



m a t e r i a l ,   t he   o i l   f r a c t i o n   ( 2 - F - 2 )   i s   450  g r a m s   or  45%.  T h e  
t h e r m a l   c h a r a c t e r i s t i c   of  t h e   f r a c t i o n s   as  d e f i n e d   by  D i f f e  
r e n t i a l   S c a n n i n g   C a l o r i m e t r y   a r e   shown  in  F i g u r e   4,  f o r   t h e  
h i g h   m e l t   f r a c t i o n   ( 2 - P - 1 ) ,   F i g u r e   5  f o r   t h e   s o f t e r   s e m i s o  
l i d   f r a c t i o n   ( 2 - P - 2 ) ,   and  F i g u r e   6  f o r   t h e   o i l   f r a c t i o n  
( 2 - F - 2 ) .   The  f a t t y   a c i d   c o m p o s i t i o n s   of  t he   f r a c t i o n   a r e  
g i v e n   in   T a b l e   (C)  a b o v e .  



1)  A  p r o c e s s   f o r   t h e   s o l v e n t   f r a c t i o n a t i o n   of  o l i v e   o i l   s t e a  
r i n e   a c c o r d i n g   to   t h e   s c h e m e   (A)  and  d e s c r i b e d   in   E x a m p l e   1 
i n   w h i c h   t h e   s o l v e n t   i s   a  m i x t u r e   of  h y d r o c a r b o n s   w i t h   b o i l i n g  
p o i n t   u n d e r   130°  C .  

2)  A  p r o c e s s   a c c o r d i n g   to  c l a i m   1  in   w h i c h   t h e   s o l v e n t   i s  
e t h y l   m e t h y l   k e t o n e   or   m e t h y l   i s o b u t y l   k e t o n e .  

3)  A  p r o c e s s   a c c o r d i n g   to  c l a i m   1  in   w h i c h   t h e   s o l v e n t   i s   1 
or   2  n i t r o p r o p a n e .  

4)  A  p r o c e s s   a c c o r d i n g   to   c l a i m   1  in   w h i c h   t h e   s o l v e n t   i s  
m e t h y l ,   e t h y l   or  i s o p r o p y l   a l c o h o l .  

5)  A  p r o c e s s   f o r   t h e   s o l v e n t   f r a c t i o n a t i o n   of  o l i v e   o i l   s t e a  
r i n e   a c c o r d i n g   to   t h e   s c h e m e   (B)  and  d e s c r i b e d   in   E x a m p l e   2 
i n   w h i c h   t h e   s o l v e n t   i s   a c e t o n e .  

6)  A  p r o c e s s   a c c o r d i n g   to  c l a i m   5  in   w h i c h   t h e   s o l v e n t   i s  
m e t h y l   e t h y l   k e t o n e   or  m e t h y l   i s o b u t y l   k e t o n e .  

7)  A  p r o c e s s   a c c o r d i n g   to  c l a i m   5  i n   w h i c h   t h e   s o l v e n t   i s   1 
or  2  n i t r o p r o p a n e .  

8)  A  p r o c e s s   a c c o r d i n g   to  c l a i m   5  in   w h i c h   t h e   s o l v e n t   i s  
m e t h y l ,   e t h y l   or  i s o p r o p y l   a l c o h o l .  

9)  A  h i g h   m e l t i n g   g l y c e r i d e   f r a c t i o n ,   m . p .   6 0 ° - 7 0 °   C,  o b t a i -  
ned   by  t h e   p r o c e s s e s   in   c l a i m s   1  t h r o u g h   8 .  

10)  A  s e m i s o l i d   g l y c e r i d e   f r a c t i o n   of  m e l t i n g   p o i n t   u n d e r  
46°  C  o b t a i n e d   by  t h e   p r o c e s s e s   in   c l a i m s   1  t h r o u g h   8 .  

11)  An  o i l   f r a c t i o n   w i t h   s o l i d i f i c a t i o n   p o i n t   u n d e r   10°  C 
o b t a i n e d   by  t h e   p r o c e s s e s   i n   c l a i m s   5  t h r o u g h   8 .  

12)  A  c o n f e c t i o n a r y   f a t   c o m p r i s i n g   of   1-99%  of   t h e   f a t   f r a c t i o n  
in   c l a i m   10  and   99-1%  of  c o c o a   b u t t e r   or  any   o t h e r   c o n f e c t i o -  

n a r y   f a t .  

13)  A  c o s m e t i c   or  p h a r m a c e u t i c a l   f a t t y   b a s e   m a t e r i a l   c o m p r i s i n g  
t h e   h i g h   m e l t i n g   g l y c e r i d e   m a t e r i a l   in   c l a i m   9 .  

14)  A  c o s m e t i c   or  p h a r m a c e u t i c a l   f a t t y   b a s e   m a t e r i a l   c o m p r i s i n g  
t h e   s e m i s o l i d   g l y c e r i d e   f r a c t i o n   in   c l a i m   1 0 .  

15)  A  s o u r c e   of  p a l m i t i c   or  s t e a r i c   a c i d   o b t a i n e d   by  t h e   c h e -  
m i c a l   or  e n z y m a t i c   h y d r o l y s i s   of  t h e   h i g h   m e l t i n g   g l y c e r i d e  
f r a c t i o n s   o b t a i n e d   by  t h e   p r o c e s s e s   in   c l a i m s   1  t h r o u g h   8 .  

16)  A  s o u r c e   of   o l e i c   a c i d   o b t a i n e d   by  t h e   c h e m i c a l   or  e n z y  
m a t i c   h y d r o l y s i s   of   t h e   low  m e l t i n g   g l y c e r i d e   f r a c t i o n   o b t a i -  
ned   by  t h e   p r o c e s s e s   in   c l a i m s   10  and  1 1 .  

17)  A  s o u r c e   of  t h e   u n s a t u r a t e d   h y d r o c a r b o n   s q u a l e n e   i s o l a t e d  
f r o m   t h e   low  m e l t i n g   g l y c e r i d e   f r a c t i o n   o b t a i n e d   by  t h e   p r o -  
c e s s e s   in   c l a i m s   10  and  1 1 .  
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