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200 bar 1500 bar 

Stable milk-like o/w emulsions with varying content of Oat Oil PL 40 
were produced by high pressure homogenization at 200 and 1500 
bar. A much smaller drop size was obtained when using the highest 
homogenization pressure. Images show Confocal Laser Scanning 
micrographs of emulsions containing 2.5% PL 40 (scale bar 10 µm). 

“Clean-label” spreads have been produced with Oat Oil PL 40. It is 
possible to vary the properties of the spread by using different  
kinds of oils, water concentrations and PL 40 content. More water 
gives a firmer spread and more PL 40 makes the spread more stable. 
Images show examples of spread with rapeseed oil. 
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The microstructure of the 
spread is an water in oil 
emulsion (scale bar 10 µm). 

Oat Oil PL40 has the ability to form stable oil in water (o/w) emulsions 
with oils with required HLB values in the range 7 to 14 indicating that 
PL40 is a highly versatile emulsifier for o/w emulsions.  

 
 

Drop size distributions of o/w 
emulsions, with 50% v/v oil and 
3.5 % PL40. Average drop size of 
most of the emulsions is ca. 9 µm 
(see vertical dashed blue line).  
 
All o/w emulsions exhibit no sign 
of drop size increase over 1 week 
(note that size distributions at 
t=0, 24 hrs and 1 week are 
overlayed in the plots). Two 
months after preparation none of 
the emulsion showed signs of 
phase separation. 

Oat Oil PL40 has been used successfully to encapsulate fat soluble 
substances. Dispersions with high concentration of microcapsules were 
found to be stable over time (1 month). Dilution of the microcapsule 
dispersions in buffer solution (pH7 and pH3) did not affect the 
encapsulation ability of the microcapsules. 

   Main compound:       
DiGalactosyl-DiacylGlycerol 
(DGDG) 

     More polar compounds (additional galactose units):    Tri-
GDG, Tetra-GDG 

    Less polar compound (additional 
fatty acids): Mono- Di- and Tri-acyl 
Estolides 

Avenlinoleic acid 

The Estolides formed with 15(R)–hydroxy linoleic acid 
(avenlinoleic acid) are unique for oats 

Efficient in 
cosmetics, skin 
care and drug 
delivery. 

Satieting 
effects due to 
ileal brake 
mechanism. 

Oat oil replaced successfully  

soy lecithin and synthetic 

emulsifier (PGPR). 

Similar or better effect on: 
  Flow properties 
  Fat migration (blooming) 
  Fat-reduced chocolate 
  Formability, thin-layer 

 

Oat oil is characterized by a high amount of polar lipids and 
antioxidants. The polar lipids in oat oil are composed of ca 50% 
galactolipids. These glycolipids show a broad range of polarities: 

Oat galactolipids: a large family  

Stable emulsions 

Chocolate 

Encapsulation 

Images show Confocal Laser Scanning micrographs of dispersions  of 
microcapsules of PL40 at concentrations of 40% and 20% in pH 7 (left 
and centre, respectively) and 20% in pH3 (right) (scale bar 20 µm).  

Spreads 

Unique emulsifying properties   


