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E V A L U A T I O N  OF FAT E M U L S I O N S  PREPARED B Y  ULTRASONIC 

WAVES 

F.  Guay a n d  S .  B i s a i l l o n  

F a c u l t y  o f  Pha rmacy ,  U n i v e r s i t y  of M o n t r e a l  

C.P. 6 1 2 8 ,  M o n t r e a l  H 3 C  357  

Q u e b e c ,  Canada  

A B  S T R A C T  

The s t a b i l i t y  o f  v e g e t a b l e  o i l - b a s e d  e m u l s i o n s  i s  

i n f l u e n c e d  m a i n l y  by  e m u l s i f i e r s  a n d  t h e  r e q u i r e d  

h y d r o p h i l i c - l i p o p h i l i c  b a l a n c e  (HLB) v a l u e .  O i l - i n -  

water  e m u l s i o n s  c o n t a i n i n g  1 0 %  o f  s o y a b e a n ,  c o t t o n s e e d ,  

p e a n u t  o r  r a p e s e e d  o i l  were p r e p a r e d  by u l t r a s o n i c  

waves .  Egg a n d  s o y a  p h o s p h a t i d y l  c h o l i n e ,  b i l e  s a l t s ,  

a n d  polyoxyethylene-polyoxypropylene d e r i v a t i v e s  w e r e  

u s e d  as  e m u l s i f i e r s  a n d  t h e  r e q u i r e d  H L B  v a l u e s  were 

d e t e r m i n e d  a c c o r d i n g l y .  A s  a p r e l i m i n a r y  i n d i c a t i o n  

o f  s t a b i l i t y ,  e a c h  f r e s h l y  p r e p a r e d  e m u l s i o n  was 

e v a l u a t e d  w i t h  r e s p e c t  t o  i t s  o r g a n o l e p t i c  p r o p e r t i e s ,  

pH a n d  r e s i s t a n c e  t o  s t e r i l i z a t i o n  a n d  c e n t r i f u g a t i o n .  

I N T R O D U C T I O N  

P a r e n t e r a l  n u t r i t i o n  i s  now a n  e s s e n t i a l  t o o l  i n  

o r d e r  t o  f a c i l i t a t e  p a t i e n t  r e c o v e r y  f r o m  a n y  s i t u a t i o n  

r e s t r i c t i n g  n o r m a l  f o o d  i n t a k e .  F a t  e m u l s i o n s  i n c l u d e d  

i n  p a r e n t e r a l  n u t r i t i o n ,  o f f e r  a n  i m p o r t a n t  s o u r c e  of 

e n e r g y  a n d  e s s e n t i a l  f a t t y  a c i d s  (1,2,3,4). P r e v i o u s  

i n v e s t i g a t i o n s  i n d i c a t e d  t h a t ,  i d e a l l y ,  p e r f u s e d  f a t  
e m u l s i o n s  s h o u l d  b e  i d e n t i f i e d  as  c h y l o m i c r o n s ,  so  
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108 WAY AND BISAILLON 

t h a t  t h e y  c a n  b e  t r a n s p o r t e d  t h r o u g h o u t  t h e  b l o o d  

s t ream,  c a p t u r e d  a n d  u t i l i z e d  s a f e l y  b y  t h e  t i s s u e s  

( 5 , 6 , 7 , 8 ) .  T h u s ,  s p e c i a l  c o n s i d e r a t i o n s  s h o u l d  be  

g i v e n  t o  t h e  d r o p l e t  s i z e  d i s t r i b u t i o n ,  t h e  s e l e c t i o n  

o f  e m u l s i f i e r s  a n d  e m u l s i f y i n g  t e c h n i q u e ,  a n d  t h e  

s t a b i l i t y  o f  t h e  e m u l s i o n s .  

Few r e p o r t s  on s p e c i a l  h o m o g e n i z a t i o n  t e c h n i q u e s  

i n  p a r e n t e r a l - a d m i n i s t e r e d  e m u l s i o n s  w e r e  c i t e d  i n  

p h a r m a c e u t i c a l  l i t e r a t u r e .  S c h u r r  ( 9 )  p r e s e n t e d  a 

h i g h  p r e s s u r e  h o m o g e n i z a t i o n  t e c h n i q u e  f o r  c o t t o n s e e d  

o i l .  The p e r f o r m a n c e  o f  u l t r a s o n i c  e m u l s i f i c a t i o n  h a s  

b e e n  r e p o r t e d  by S k a u e n  a n d  c o - w o r k e r s  (10). I t  h a s  

b e e n  d e m o n s t r a t e d  t h a t  p h o s p h a t i d y l  c h o l i n e s ,  a s  

n a t u r a l  e m u l s i f i e r s ,  p r o d u c e  w e l l  s t a b i l i z e d  e m u l s i o n s  

(11,121. However ,  e a r l i e r  s t u d i e s  showed t h a t  t h e i r  

a d m i n i s t r a t i o n  t o  a n i m a l s  p r o d u c e d  many t o x i c  or 

a d v e r s e  r e a c t i o n s  (11,13,14,15). E x p e r i m e n t s  w i t h  b i l e  

s a l t s  p r o d u c e d  e m u l s i o n s  w h i c h  were u n s t a b l e  d u r i n g  

a u t o c l a v i n g  ( 1 6 ) .  O t h e r  s t u d i e s  r e l a t i n g  t o  s y n t h e t i c  

e m u l s i f i e r s  i n d i c a t e d  t h a t  polyoxyethylene-polyoxypro- 

p y l e n e  d e r i v a t i v e s '  (I) a r e  c o n v e n i e n t  f o r  p a r e n t e r a l  

u s e  ( 1 7 ,  18). 

Very  l i t t l e  w o r k  h a s  b e e n  d o n e  o r  s u g g e s t e d  t o  

g u i d e  r a t i o n a l l y  t h e  p h a r m a c e u t i c a l  f o r m u l a t o r  i n  d e a l -  

i n g  w i t h  p e r f u s e d  f a t  e m u l s i o n s ,  p a r t i c u l a r l y  i n  t h e  

c h o i c e  of h o m o g e n i z a t i o n  t e c h n i q u e s  a n d  e m u l s i f i e r s .  

I t  is  t h e  p u r p o s e  o f  t h i s  p a p e r  t o  i n v e s t i g a t e  t h e  

p r e p a r a t i o n  o f  f a t  e m u l s i o n s  u s i n g  u l t r a s o n i c  w a v e s ,  

a n d  t o  e v a l u a t e  t h e  e f f e c t  of d i f f e r e n t  e m u l s i f i e r  

s y s t e m s  on t h e  e m u l s i o n  c h a r a c t e r i s t i c s .  
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FAT EMULSIONS 109 

E X P E R I M E N T A L  

MATERIALS 

Four  v e g e t a b l e  o i l - b a s e d  e m u l s i o n s  were p r e p a r e d  

u s i n g  n a t u r a l  and s y n t h e t i c  e m u l s i f i e r s .  O i l s ,  emul- 

s i f i e r s  and o t h e r  i n g r e d i e n t s  a r e  g i v e n  i n  T a b l e  I .  

They a r e  c l a s s i f i e d  a c c o r d i n g  t o  t h e  d i f f e r e n t  e m u l s i -  

f y i n g  s y s t e m s  s t u d i e d  and t h e  f o r m u l a  o f  e a c h  e m u l s i o n .  

H L B  v a l u e s  f o r  a l l  e m u l s i f i e r s  were o b t a i n e d  from t h e  

m a n u f a c t u r e r  ( f o r  ( I ) )  o r  c a l c u l a t e d  by t h e  f o l l o w i n g  

f o r m u l a :  

HLB = m o l e c u l a r  we igh t  o f  t h e  h y d r o p h i l i c  p o r t i o n  x 1 0 0  

t o t a l  m o l e c u l a r  w e i g h t  x 5 

EMULSIFICATION METHOD 

Aqueous and o i l  p h a s e s  were h e a t e d  s e p a r a t e l y  t o  

95OC. The a q u e o u s  p h a s e  was t h e n  added  t o  t h e  o i l  

p h a s e  and  b l e n d e d  u s i n g  m e c h a n i c a l  s t i r r i n g  f o r  4 5  min. 

Two hundred  grams o f  t h i s  pre-homogenized m i x t u r e  was 

t h e n  s u b m i t t e d  t o  u l t r a s o n i c  waves2 i n  a 4 0 0  m l  b e c h e r .  

F i g u r e  1 r e p r e s e n t  a s c a l e d - d r a w i n g  o f  t h e  s y s t e m  u s e d  

f o r  s o n i f i c a t i o n .  P r e v i o u s  s t u d i e s  on t h e  s o n i f i c a t i o n  

c o n d i t i o n s  i n d i c a t e d  t h a t  t h e  maximum s i z e  r e d u c t i o n ,  

w i t h o u t  o v e r e x p o s u r e  t o  u l t r a s o n i c  i r r a d i a t i o n ,  w a s  

o b t a i n e d  when t h e  pre-homogenized m i x t u r e  w a s  p l a c e d  i n  

a n  i c e  b a t h  a n d  r a d i a t e d  a t  1 6  kHz € o r  1 2  m i n u t e s .  

These  c o n d i t i o n s  were k e p t  c o n s t a n t  t h r o u g h  a l l  t h e  

s t u d y .  

for 1 5  m i n u t e s .  

The e m u l s i o n s  were a u t o c l a v e d 3  a t  121°C, 1 5  p s i  

MEASUREMENT O F  ORGANOLEPTIC PROPERTIES 

V i s u a l  a p p e a r a n c e  o f  e a c h  f r e s h l y  p r e p a r e d  and  a u t o -  

c l a v e d  e m u l s i o n  w a s  examined.  Emulsion r e s i s t a n c e  t o  

c r e a m i n g  and c o a l e s c e n c e  was t e s t e d  by  s u b j e c t i n g  t h e  

s y s t e m s  t o  c e n t r i f u g a t i o n 4  a t  6 0 0 0  rpm f o r  20 m i n u t e s  

in 1 2  mm d i a m e t e r  t u b e s .  The pH5 w a s  m o n i t o r e d  b e f o r e  
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11.0 GUAY AND BISAILLON 

T A B L E  1 

E m u l s i f y i n g  Sys t ems  and  F o r m u l a s  o f  t h e  Emulsions 

- 
Soyabean" E m u l s i f i e r s :  1,5% 3 %  o r  5 %  
C o t t o n s e e d  l3 Dext rose"  : 4 %  

(11 l 8  p e a n u t  1 Water q s  1 0 0 %  
or 

Rapeseed13  HLB v a l u e s :  6 t o  1 2  

So y a b e a n  E m u l s i f i e r s :  1,5% 3 %  or 5% 

P e a n u t  Water qs  1 0 0 %  

Rapeseed  HLB v a l u e s :  6 t o  11,s 

( I r i ) g  C o t t o n s e e d  D e x t r o s e  : 4 %  

o r  

Soyabean E m u l s i f i e r s :  1,5% 3 %  o r  5% 

P e a n u t  Water q s  1 0 0 %  

Rapeseed  H L B  v a l u e s :  7 t o  1 3  

Soya b e a n  E m u l s i f i e r s :  1,5% 3 %  o r  5 %  
C o t t o n s e e d  D e x t r o s e  : 4 %  
P e a n u t  - Water qs 1 0 0 %  

R a p e  s e e d  HLB v a l u e s :  7 t o  13 

(Iv)l~ C o t t o n s e e d  D e x t r o s e  : 4 %  

o r  

(V 
o r  

So y a b e a n  E m u l s i f i e r s :  1,5% 3 %  o r  5 %  

P e a n u t  Water qs 1 0 0 %  

Rapeseed  HLB v a l u e s :  8 and 9 

( v I ) 1 2  C o t t o n s e e d  D e x t r o s e  : 4 %  

o r  

and a f t e r  a u t o c l a v i n g .  D r o p l e t  s i z e  w a s  d e t e r m i n e d  

from m i c r o p h o t o g r a p h s 6  and compared w i t h  a commerc ia l -  

l y  a v a i l a b l e  f a t  e m u l s i o n 7 .  

RESULTS A N D  D I S C U S S I O N  

I n  f o r m u l a t i o n  s t u d i e s  i n v o l v i n g  e m u l s i o n s ,  a 

c l o s e  f o l l o w i n g - u p  o f  t h e  c h a n g e  i n  o r g a n o l e p t i c  

p r o p e r t i e s  d u r i n g  t h e  d i f f e r e n t  p h a s e s  of  p r o c e s s i n g  

o f f e r s  i m p o r t a n t  i n f o r m a t i o n s .  O b s e r v a t i o n s  on c o l o u r ,  
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FAT EMULSIONS 

s h a f t  

111 

e m u l s i o n  

FIGURE 1 

S c a l e d  Drawing o f  t h e  System Used for S o n i f i c a t i o n  

c o a l e s c e n c e  and  s e p a r a t i o n s ,  a n d  p r e c i p i t a t i o n  a re  
e s s e n t i a l  b e f o r e  making d e t a i l e d  s t a b i l i t y  s t u d i e s  and  

s t a b i l i t y  p r e d i c t i o n s .  T a b l e  2 g i v e s  t h e  s i g n i f i c a n c e  

of  symbol s  u s e d  i n  t h e  f o r t h c o m i n g  t a b l e s  which c h a -  

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

I n  all s y s t e m s ,  t h e  w h i t e  a p p e a r a n c e  o f  t h e  emuL- 

s i o n s  ( W )  w a s  o b s e r v e d  a n d  e v a l u a t e d  i n  a c o m p a r a t t v e  
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112 WAY AND BISAILLON 

T A B L E  2 

S i g n i f i c a n c e  of t h e  Symbols Used i n  t h e  T a b l e s  

A :  
B: 

c -s  : 
E.S . :  

F :  
H :  
N :  
0 :  
P :  
S: 
w: 

A g g r e g a t e s  formed 
S l i g h t  browning of t h e  e m u l s i o n  
C o a l e s c e n c e  and  s e p a r a t i o n  
E m u l s i f y i n g  s y s t e m  
Foaming 
Homogenous 
N o  c h a n g e  i n  o r g a n o l e p t i c  p r o p e r t i e s  
O i l  d r o p l e t s  a t  t h e  s u r f a c e  
Brown p r e c i p i t a t e  a t  t h e  s u r f a c e  
S e p a r a t i o n  of t h e  p h a s e s  
White a p p e a r a n c e  

manner a s  s e e n  i n  t h e  t a b l e s .  T h i s  v i s u a l  e x a m i n a t i o n  

g i v e s  in some way, a q u a l i t a t i v e  i n d i c a t i o n  for t h e  

s i z e  r e d u c t i o n .  From a p r a c t i c a l  p o i n t  of v iew,  T a b l e  

3 to 8 summarize a c e r t a i n  number of r e s u l t s  w h i l e  

comments a r e  made on o t h e r  t r i a l s .  T a b l e  3 a n d  4 

r e p r e s e n t  t h e  r e s u l t s  o b t a i n e d  w i t h  e m u l s i f y i n g  s y s -  

tem ( 1 1 ) .  T a b l e  3 shows t h e  r e s u l t s  € o r  s o y a b e a n  o i l ,  

w h i l e  t a b l e  4 i l l u s t F a t e s  t h o s e  o b t a i n e d  € o r  p e a n u t  

and r a p e s e e d  o i l s .  I n  t h i s  t a b l e ,  o n l y  t h e  most  r e -  

p r e s e n t a t i v e  HLB v a l u e s  a r e  shown. F o r  t h a t  p a r t i c u -  

l a r  e m u l s i f y i n g  s y s t e m ,  however ,  no s a t i s f a c t o r y  emul- 

s i o n  w a s  o b t a i n e d  w i t h  c o t t o n s e e d  o i l ;  a f t e r  s o n i f i c a -  

t i o n ,  p a r t i c l e s  o f  ( 1 1 )  and  somet imes  o i l  d r o p l e t s  

were p r e s e n t  a t  t h e  s u r f a c e  o f  t h e s e  e m u l s i o n s .  I n  

t h a t  case,  o t h e r  p a r a m e t e r s  were n o t  e v a l u a t e d .  T a b l e  

5 and  6 show t h e  r e s u l t s  o b t a i n e d  w i t h  e m u l s i f y i n g  

s y s t e m  ( 1 1 1 )  f o r  t h e  f o u r  o i l s  t e s t e d .  However, o n l y  

t h r e e  HLB v a l u e s ,  7 ,  0 a n d  9 ,  a r e  p r e s e e n t e d  for p e a -  

n u t ,  c o t t o n s e e d  a n d  r a p e s e e d  o i l s .  T a b l e  7 and  8 

i l l u s t r a t e  t h e  r e s u l t s  € o r  e m u l s i f y i n g  s y s t e m  (IV) and  

(V), for t h e  f o u r  o i l s  t e s t e d .  Again h e r e ,  o n l y  t h r e e  

HLB v a l u e s ,  8 ,  9 a n d  10, a r e  p r e s e n t e d .  It can be  

p o i n t e d  out t h a t  t h e  c r i t i c a l  H L B  v a l u e s  d i f f e r  from 
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o n e  u n i t  between t h e  s y s t e m s .  T h i s  v a r i a t i o n  i s  n o t  

s i g n i f i c a n t  s i n c e  t h e  p r e c i s i o n  of t h e  v a l u e s  i s  1. 

The t e s t s  f o r  c o t t o n s e e d  o i l  w i t h  e m u l s i f y i n g  s y s t e m  

(IV) were not c a r r i e d  o u t  s i n c e  a l a r g e  q u a n t i t y  of  o i l  

w a s  p r e s e n t  a t  t h e  s u r f a c e  i m m e d i a t e l y  a f t e r  e m u l s i f i -  

c a t i o n .  No s a t i s f a c t o r y  e m u l s i o n  was o b t a i n e d  w i t h  

e m u l s i f y i n g  s y s t e m  (VI); a l l  e m u l s i o n s ,  f o r  a l l  t h e  

o i l s ,  were n o t  homogenous and were b r o w n i s h .  Aggrega- 

t e s  of egg y o l k  p h o s p h a t i d y l  c h o l i n e  and  o i l  l a y e r s  

were o b s e r v e d  a t  t h e  s u r f a c e s .  

S t e r i l i z a t i o n  by a u t o c l a v t n g  i s  a n  i m p o r t a n t  

s t e p  i n  t h e  p r e p a r a t i o n  o f  e m u l s i o n s  i n t e n d e d  f o r  

p a r e n t e r a l  u s e ,  where no p r e s e r v a t i v e s  c a n  b e  a d d e d .  

R e s i s t a n c e  o f  t h e  e m u l s i o n  to a u t o c l a v i n g  is a n  impor-  

t a n t  r e q u i r e m e n t .  E m u l s i o n s  made w i t h  soyabean  o i l  

a n d  e m u l s i f y i n g  s y s t e m  (II), d e m o n s t r a t e d  h i g h  resis-  

t a n c e  to t h e r m a l  and  p r e s s u r e  e f f e c t s  ( T a b l e  3 ) .  The 

same e m u l s i f y i n g  s y s t e m  (II), w i t h  r a p e s e e d  o i l ,  g a v e  

r e l a t i v e l y  s a t i s f a c t o r y  r e s u l t s .  On t h e  o t h e r  hand,  

i n  o t h e r  e m u l s i f y i n g  s y s t e m s ,  l a r g e  d r o p l e t s  of o i l  

were o b s e r v e d  a t  t h e  s u r f a c e  a n d  a c o m p l e t e  s e p a r a t i o n  

o c c u r e d  w i t h  s y s t e m  (IV). P r e p a r a t i o n s  c o n t a i n i n g  

d e x t r o s e  ( a n d  s i m i l a r  c a r b o h y d r a t e s )  and p h o s p h a t i d y l  

c h o l i n e  c a n  l e a d  t o  t h e  f o r m a t i o n  of a brown p r e c i p i -  

t a t e  a f t e r  a u t o c l a v i n g  (19). For t h i s  r e a s o n ,  o b s e r -  

v a t i o n s  a n d  r e c o r d i n g  o f  s u c h  c h a n g e s  were made, a n d  

t h e y  a p p e a r  i n  t a b l e s  3 to 8 .  It c a n  be  s e e n  o n l y  w i t h  

5% o f  e m u l s i f y i n g  s y s t e m  (111, a t  a l l  HLB v a l u e s ,  € o r  

s o y a b e a n  o i l ,  and i s  more g e n e r a l i z e d  f o r  p e a n u t  o i l  

w i t h  t h e  s a m e  e m u l s i f y i n g  s y s t e m  (11). From r e s u l t s  

o b t a i n e d ,  it seems t h a t  n o t  o n l y  t h e  d e x t r o s e  - phos -  

p h a t i d y l  c h o l i n e  a s s o c i a t i o n  i s  r e s p o n s i b l e  f o r  t h e  

r e a c t i o n ,  b u t  a l s o  t h e  t y p e  o f  o i l  and  t h e  r e l a t i v e  

c o n c e n t r a t i o n  of t h e  e m u l s i f y i n g  a g e n t s .  

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/1

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



120 WAY AND B.ISAILLON 

I n  t h i s  s t u d y ,  a c c e l e r a t e d  c r e a m i n g ,  p roduced  by  

c e n t r i f u g a t i o n  h a s  b e e n  r e g a r d e d  a s  a s i g n  o f  f u t u r e  

i n s t a b i l i t y .  The b e s t  r e s u l t  w a s  o b t a i n e d  f o r  soyabean  

o i l  w i t h  e m u l s i f y i n g  s y s t e m  ( 1 1 1 ,  where t h e  c r e a m i n g  

o b s e r v e d  r a n g e d  from 0 , S c m  t o  1 , Q c m  w i t h  o n e  e x c e p t i o n .  

For o t h e r  s y s t e m s ,  h i g h e r  c r e a m i n g  v a l u e s  were o b s e r -  

ved and  somet imes  c o m p l e t e  s e p a r a t i o n  t o o k  p l a c e .  

P h y s i o l o g i c a l  pn i s  a n  i m p o r t a n t  r e q u i r e m e n t  i n  

p e r f u s e d  s o l u t i o n s .  P r e v i o u s  i n v e s t i g a t i o n s  showed 

t h a t  s y n t h e t i c  s o y a b e a n  o i l  e m u l s i o n s  u n d e r g o  s p o n t a -  

n e o u s  h y d r o l y s i s  d u r i n g  s t o r a g e ,  w i t h  t h e  p r o d u c t i o n  

of  f r e e  f a t t y  a c i d s  ( 1 5 ) .  T h i s  h y d r o l y s i s  i s  minimum 

a t  pH 7 .  I n  t h i s  s t u d y ,  w i t h  t h e  e x c e p t i o n  of s y s t e m s  

(IV) a n d  ( V ) ,  t h e  pH w a s  a b o u t  6,5. S y n t h e t i c  e m u l s i -  

f i e r s  a l o n e  ( s y s t e m s  ( I V ) ) ,  g a v e  a pH o f  a r o u n d  5 ,  

w h i l e  s y s t e m s  c o n t a i n i n g  c h o l a t e  (V), g a v e  v a l u e s  

a r o u n d  8,3. E x p e r i m e n t s  on t h e  c o m p l e t e  c h a r a c t e r i z a -  

t i o n  o f  pH-t ime-dependence a r e  now u n d e r  s t u d y .  

P h o t o m i c r o g r a p h s  were t a k e n  € o r  some e m u l s i o n s  

and  a re  p r e s e n t e d  i n  f i g u r e  2 t o  5. F i g u r e  2 ,  3 and 4 

show t h e  r e s u l t  fo-r s o y a b e a n ,  p e a n u t  a n d  r a p e s e e d  o i l s  

r e s p e c t i v e l y .  E m u l s i f y i n g  s y s t e m  ( 1 1 1 ,  a t  l,S% a n d  

HLB v a l u e  of  8 ,  w a s  s e l e c t e d  i n  a l l  cases. Comple te  

c h a r a c t e r i z a t i o n  of s i z e  d i s t r i b u t i o n  i s  now u n d e r  

s t u d y .  A p i c t u r e  t a k e n  u n d e r  t h e  same c o n d i t i o n s ,  for 

a c o m m e r c i a l i z e d  e m u l s i o n ,  is p r e s e n t e d  i n  f i g u r e  5 .  

C O N C L U S I O N  

Us ing  u l t r a s o n i c  wave t e c h n i q u e ,  a s e r i e s  of f a t  
e m u l s i o n  f o r m u l a t i o n s  were p r e p a r e d .  The o r g a n o l e p t i c  

p r o p e r t i e s  a n d  p h y s i c a l  c h a n g e s  d u r i n g  c e n t r i f u g a t F o n  

and af ter  a u t o c l a v i n g  were c l o s e L y  o b s e r v e d  a n d  r e c o r -  

ded .  The b e s t  e m u l s i f y i n g  s y s t e m  i s  a n  a s s o c i a t i o n  o f  

s o y a b e a n  p h o s p h a t i d y l  c h o l i n e  a n d  p o l y o x y e t h y l e n e - p o l y -  
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FIGURE 2 

Photomicrograph of Soyabean Oil Emulsion with Emulsifying System (11) 
at 1,5% (original magnification - 1,Omm = 0,385pm, present magnif- 
ication - 1,Omm = 0,327~~1). 
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FIGURE 3 

Photomicrograph of Peanut Oil Emulsion with Emulsifying System (11) 
at 1,5% (original magnification - 1,Onrm 5 0,322um, present magnif- 
dcation - 1,Omm = 0,274pm). 
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FIGURE 4 
Photomicrograph of Rapeseed Oil Ebuleion with Emulsifying System (11) 
at 1,5% (original magnification - 1,Onrm = 0,376pm, present magnif- 
ication - 1,Omm = 0,320pm). 
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FIGURE 5 

Photomicrograph of a Commercialized Fat Emulsion (original magnif- 
ication - 1,Omn = 0,33Opm, present magnification - l,Omm = 0,28111m). 
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o x y p r o p y l e n e  d e r i v a t i v e .  Soyabean  o i l  e m u l s i o n s  p r e p a -  

r e d  w i t h  1,5% a n d  3 %  e m u l s i f i e r  w e r e  t h e  mos t  s a t i s f a c -  

t o r y  e i n u l s i o n s  o b t a i n e d  f o r  H L B  v a l u e s  b e t w e e n  7 a n d  

11. O t h e r  e m u l s i f y i n g  s y s t e m s  g a v e  l e s s  a c c e p t a b l e  

r e s u l t s  o r  d i d  n o t  y i e l d  s a t i s f a c t o r y  e m u l s i o n s .  The- 

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

o u r  p r o g r a m  on  f a t  e m u l s i o n  €or p a r e n t e r a l  a l i m e n t a t i o n .  

F u r t h e r  work t o  q u a n t i t a t e  t h e  e f f ec t  of  f o r m u l a t i o n  

f a c t o r s  a n d  p r o c e s s i n g  v a r i a b l e s  on  t h e  s t a b i l i t y  a n d  

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

i s  unde rway .  
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FOOTNOTES 

P l u r o n i c s ( R )  , BASF, Wyando t t e  C o r p o r a t i o n  , M i c h i g a n  

S o n i f i e r - c e l l  d i s r u p t o r ,  mode l  Gjl4OD ( 2 0  kHz), 
B r a n s o n  S o n i c  Power Co. ,  U.S.A. 

B a r n s t e a d  L a b o r a t o r y  S t e r i l i z e r ,  F i s h e r  S c i . , M o n t r e a l  

S o r v a l  C e n t r i f u g e ,  m o d e l  G L C - 1 ,  I ng ram & B e l l ,  L t d ,  

Metrohm mode l  E512,  F i s h e r  S c i . ,  M o n t r e a l  

P h o t o m i c r o s c o p e  11, Carl  Zeiss  Canada  L t d ,  M o n t r e a l  

I n t r a l i p i d C R )  , P h a r m a c i a  Canada  L t d ,  M o n t r e a l  

E m u l s i f y i n g  s y s t e m  (11): s o y a b e a n  p h o s p h a t i d y l  c h o l i -  

M o n t r e a l  

n e  ( a s  L - a l p h a - p h o s p h a t i d y l  c h o l i n e ,  Sigma Chemi- 
c a l s ,  S t - L o u i s ,  U.S.A.) a n d  P l u r o n i c  t y p e  F68.  

E m u l s i f y i n g  s y s t e m  (111): s o y a b e a n  p h o s p h a t i d y l  c h o l i -  
n e  a n d  P l u r o n i c  t y p e  P 6 5  

10 E m u l s i f y i n g  s y s t e m  ( I V ) :  P l u r o n i c s  t y p e  F68 a n d  L G 2 .  

11 E m u l s i f y i n g  s y s t e m  (V): Sodium c h o l a t e  (as c h o l i c  
a c i d  sod ium salt, Matheson  Coleman & B e l l ,  Nor- 
wood, O n t a r i o )  a n d  P l u r o n i c  t y p e  FS8. 

12 E m u l s i f y i n g  s y s t e m  (VI): Egg y o l k  p h o s p h a t i d e s  
( B D H  C h e m i c a l s ,  LTd, P o o l e ,  E n g l a n d )  a n d  P l u r o n i c  
type  F 6 8 -  
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