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INTRODUCCION

Un afio mds se celebra este congreso que reune a los profesionales de la quimica
de ambos lados del Mifio. Este afio se conmemora la 252 Edicién de este congreso
internacional, en la misma ciudad donde nacid y con la misma ilusién de la primera vez,
aquel 14 de noviembre de 1985, cuando nos reunimos en Santiago de Compostela. Hoy
lo hacemos con la conviccion de haber superado las expectativas de aquellos pioneros
que vieron necesario establecer un intercambio de conocimientos, que permitiese
potenciar las relaciones interpersonales de los profesionales de la Quimica. Con el mismo
espiritu, personas a ambos lados del Mifio y de los 5 continentes, se reinen para hablar
de quimica.

Esta XXV edicién del ENCONTRO GALEGO-PORTUGUES DE QUIMICA ha sido
organizada bajo los auspicios del Colegio Oficial de Quimicos de Galicia, Asociacion de
Quimicos de Galicia y Sociedade Portuguesa de Quimica.
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La Comisién Organizadora del XXV Encontro Galego-Portugués de Quimica, desea
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INDO4

Optimization of Nanoemulsion Formulations using Saponin from
Quillaja Bark, a Natural Surfactant
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Nanoemulsions are systems comprising three constituents, hydrophilic, lipophilic and amphiphilic
compounds, forming a single macroscopic phase with reduced particle size. Nowadays, an important
topic under study is the introduction of natural products as surfactants. This is partly motivated by
consumer’s demands for more sustainable products, leading industry and researchers to search for
alternatives with natural-friendly connotation, avoiding the large utilization of the synthetic forms. In this
context, recent studies have focused the use of saponins, highlighting its physicochemical properties,
and commercial potential for the development of natural-based emulsions [1,2]. Thus, the objective of
this work is to optimize a nanoemulsion formulation incorporating saponin as surfactant, through

response surface methodology (RSM).

The systems were formed with the natural surfactant, pure saponin from Quillaja Bark, and glycerol as
co-surfactant. Sweet almond oil was used as the lipophilic component. To produce the nanoemulsions,
a high energy technique was chosen, namely high-pressure homogenization (HPH). The produced
emulsions were characterized by measuring the zeta potential, droplet size (by laser diffraction)
technique), pH and viscosity. In order to select the best formulation, a 2k full-factorial design with 3
factors and 3 replicates at the central point was implemented. The chosen parameters were oil/water
ratio (10/90, 20/80, 30/70, w/w), surfactant content in the mixture (0.5, 1 and 1.5%, w/w) and the
surfactant/co-surfactant ratio (50/50, 75/25, 100/0, w/w). The results obtained with the produced
formulations showed zeta potential to vary between -40.3 and -46.0 (evidencing high stability) and a
particle size in volume comprised in the range 111.9-431.4 nm. These two parameters were selected
to perform the experimental design to find the most stable systems.

Nanoemulsions with pure saponin were successfully produced, where the formulations with better long
term stability were those prepared with the lower amount of oil, which is 10%. It is important to point
out that taking into consideration final product applications, to have less than 10% of the lipophilic
component it is not suitable. Regarding the amount of surfactant, smaller droplet sizes, and
consequently lower zeta potentials, were achieved at its highest content. The co-surfactant glycerol
showed to have no significant impact in zeta potential, even it showed to slightly increase droplet’s
size.

Xy: Surfactant (%)

X, (saponin/glycerol)=100 % Xu: Surfactant (%) X, (saponin/glyceroly=75 %

X: Surfactant (%)

Fig.1. Response surface described by the model established for the particle size in volume.
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