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Oil in water (O/W) emulsions can be stabilized by adsorbing particles to the oil/water 

interface [1]. Starch particles have been used to stabilize O/W emulsions used in foods 

and drinks. This is because starch is a naturally occurring polysaccharide that is safe to 

use in foods [2-4]. Starch is also abundant, biodegradable and inexpensive [5].  

Native (non-modified) starch particles are hydrophilic and therefore show only a low 

stability at hydrophobic/hydrophilic interfaces. The stability of starch stabilized O/W 

emulsions has been improved by modifying the structure of the starch particles to 

increase their hydrophobicity. Starch modified by esterification with dicarboxylic acids 

to give octenyl succinic anhydride (OSA) starch is an approved food additive that can 

be used to stabilize oil in water emulsions used in foods and drinks [6]. However, the 

effect of the OSA modification of the starch on the physical properties of such 

emulsions is not yet clear. Here, we determined how the OSA modification of rice 

starch particles affects the physical properties of starch stabilized emulsions by studying 

the effect of the degree of OSA modification of rice starch particles on the interactions 

and packing of films of rice starch particles at air (hydrophobic)/aqueous (hydrophilic) 

interfaces. This was achieved by using a combined Langmuir trough and optical 

microscope system to determine the packing of non-modified rice starch particles and 

rice starch particles modified with different degrees of OSAat air/water interfaces. The 

Monolayer Interaction Particle Apparatus was used to determine the strength of the 

films of non-modified rice starch particles (“N-RS”) and OSA modified rice starch 

particles (“OSA-RS”) at the air/water interface. As food and drinks often contain salts, 

the effect of adding salts to the water on the properties of the films of starch particles 

formed at the air/aqueous interface was also determined.  

OSA modification of the starch particles was seen to decrease the large particle 

70th Starch Convention & 15th European Bioethanol and Bioconversion Technology Meeting 
April 9th - 10th 2019 in Detmold, Germany



aggregates formed by the non-modified starch particles at the air/water interface (Fig. 

1A). The packing of the particles in the film at the air/water interface improved as the 

degree of OSA modification was increased (Fig. 1B). An increase in the strength of the 

film was also observed with an increase in the degree of OSA modification. The 

addition of salt to the water was seen to increase the aggregation of the OSA modified 

starch particles and thereby worsen the packing of the particles in the film at the 

air/aqueous interface (Fig. 1C). The strength of the film of particles was also seen to 

decrease with the addition of salt, where the decrease in film strength became greater as 

the degree of OSA modification was increased. The optimal degree of the OSA 

modification was concluded to depend on the concentration of salt used in the 

applications.   
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Fig. 1. Starch particles at air/aqueous interfaces. The arrows highlight the aggregates formed in 

the films of starch particles. (A) N-RS particles at an air/water interface. (B) OSA-RS particles at 

an air/water interface. C. OSA-RS particles at an air/100 mM NaCl interface. 




