
Accepted Manuscript

Title: Influence of multilayer O/W emulsions stabilized by
proteins from a novel lupin variety AluProt-CGNA and ionic
polysaccharides on D-limonene retention during spray-drying

Authors: César Burgos-Dı́az, Xaviera Hernández, Traudy
Wandersleben, Tamara Barahona, Cristian Medina, Andrés
Quiroz, Mónica Rubilar

PII: S0927-7757(17)30364-3
DOI: http://dx.doi.org/doi:10.1016/j.colsurfa.2017.04.032
Reference: COLSUA 21544

To appear in: Colloids and Surfaces A: Physicochem. Eng. Aspects

Received date: 27-10-2016
Revised date: 1-3-2017
Accepted date: 16-4-2017

Please cite this article as: César Burgos-Dı́az, Xaviera Hernández, Traudy
Wandersleben, Tamara Barahona, Cristian Medina, Andrés Quiroz, Mónica Rubilar,
Influence of multilayer O/W emulsions stabilized by proteins from a novel
lupin variety AluProt-CGNA and ionic polysaccharides on D-limonene retention
during spray-drying, Colloids and Surfaces A: Physicochemical and Engineering
Aspectshttp://dx.doi.org/10.1016/j.colsurfa.2017.04.032

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.colsurfa.2017.04.032
http://dx.doi.org/10.1016/j.colsurfa.2017.04.032


Research Article 

1 

 

Influence of multilayer O/W emulsions stabilized by proteins from a novel 

lupin variety AluProt-CGNA and ionic polysaccharides on D-limonene 

retention during spray-drying 

  

César Burgos-Díaza,e*, Xaviera Hernándezb,e, Traudy Wanderslebena,  

Tamara Barahonaa, Cristian Medinac,d, Andrés Quirozc,d, Mónica Rubilara,b 

aAgriaquaculture Nutritional Genomic Center, CGNA, Temuco, Chile. 

b Department of Chemical Engineering, Scientific and Technological Bioresource Nucleus, BIOREN, 

Universidad de La Frontera, Temuco, Chile. 

cDepartment of Chemical Sciences and Natural Resources, Universidad de La Frontera, Temuco, Chile. 

dCentro de Excelencia en Investigación Biotecnológica Aplicada al Medio Ambiente (CIBAMA), Facultad de 

Ingeniería y Ciencias, Universidad de La Frontera, Temuco, Chile.  

eContributed equally to this work 

*Corresponding author: E-mail address: cesar.burgos@cgna.cl (C. Burgos-Díaz). 

Graphical abstract 

 

Schematic representation of the formation of multilayer emulsion system and spray-drying. LPIA: 

lupin protein isolate AluProt-CGNA, CH: Chitosan, XG: Xanthan Gum, PC: Pectin 

Highlights 

 - Multilayer emulsions presented greater physical stability than mono-layered emulsion 
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Fig. 1. Layer-by-layer strategy to prepare multilayer emulsions using lupin protein isolate (LPI), chitosan (CH), and sodium alginate (ALG).
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- 0.03 %wt. chitosan
- 0.06 %wt. Alg/0.04 %PC/0.1%XG; pH 5

OIL
+ 

LIMONENE

OIL
+ 

LIMONENE

OIL
+ 

LIMONENE

Addition of 
chitosan (CH)

Addition of  ALG/XG/PC
Emulsifier: Lupin 

protein isolate from
AluProt-CGNA (LPIA)

AluProt-CGNA is a 
novel protein-rich lupin 
(Lupinus luteus) variety. 
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