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Abstract 

In this work have been oil-in-water emulsions based on vitamins and 

fatty acids for zootechnical use produced and characterized. The main 

objective was to optimize the operating parameters for the production 

process. An ultrasonic emulsification process and a high shear 

homogenization process were used in order to produce emulsions 

containing large quantities of micelles with an average nanometer 

diameter. Another objective was to increase, compared to the initial 

recipe provided by Farmer spa, (the research project partner company) 

the fat content of the final emulsion and decrease the amount of 

Tween20 in the mixture of surfactants. The raw materials such as 

aqueous phase, oil phase, surfactants (Etoxylated sorbitan 

monolaurate (Tween 20) and Glico-polyethylene glyceryl-

monoricinoleate (Geronol)) and medium chain fatty acids (MCFA) 

were supplied by Farmer spa 

The analitical techniques used in this work are the analysis of the 

samples using the Zeta-Sizer, the analysis to the nephelometer and a 

visual analysis to evaluate the stability of the emulsions in terms of 

phase separation. Therefore, a first experimental set was defined 

through the DOE of Box-Behnken using the Matlab application. 

Although the number of experiments has been significantly reduced, 

the information has allowed us to understand the dynamics of the 

emulsification process and the interactions between the operating 

conditions such as time, the ratio of the Tween20 / Geronol surfactant 

mixture and the quantity of MCFA added to the basic formula. 

Data from the first experimental set showed interesting but not fully 

satisfactory results. In particular, it has been concluded that samples 

containing a mixture of surfactants with a greater amount of Tween20 

(Twe.20 / Ger 75:25) have a better diameter distribution (particularly 

in the ultrasonic production method) and a plateau of the highest 
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cumulative curve with respect to the other samples containing a lower 

amount of theTween20. It has been noted that the emulsions produced 

with a ratio of surfactants of 50:50 still had satisfactory values. 

Therefore it was decided to maintain a ratio of surfactants of 50:50 

(even if the final quality of the emulsion is slightly lower) in order to 

decrease the content in Tween20 in the final emulsion. The stirring 

time (10, 20, 40 seconds) did not show in the first experimental phase 

appreciable results of the qualitative parameters of the emulsions 

produced. Therefore, during the second experimental phase, the 

emulsification times increased to 60 and 90 seconds. The amount of 

MCFA did not show any appreciable results in terms of PSD, 

however, a higher phase separation of the samples with a higher 

quantity of MCFA was found. It was therefore decided to decrease the 

MCFA content in the samples analyzed in the second experimental 

set. These values were varied from 0, 750 and 1500mg to 0, 250 and 

500mg. 

The second experimental set was carried out completely. The 

information obtained on the data of PSD led to the conclusion that for 

longer stirring times the quality of the emulsions produced is better, 

even if the stability over time is not affected appreciably. The amount 

of MCFA added compared to the basic recipe also does not have any 

particular influence on the final product in this case. Therefore it is 

concluded that the use of 750 mg of additional MCFA with respect to 

the basic recipe is the most appropriate choice according to the 

objectives of this work. 

In conclusion, emulsions produced with greater stirring times produce 

better results. The amount of Tween20 can be reduced in the 

surfactant mixture to 50:50 producing results similar to the emulsions 

containing a content greater than Tween20 although in the latter case 

the emulsions are more stable and with a better micellar diameter 

distribution. The MCFA content does not influence the micellar 

diameter distribution in small quantities but shows a sensitive effect 

on the stability over time. Important result in industrial terms is that 

the high shear and ultrasonic method used have for each sample, very 

similar micellar diameters, with the relevant difference that the high 

shear method uses a smaller quantity of energy supplied to the system 

per unit of volume. High shear production is therefore more efficient 

in terms of energy consumption. 
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