
P
os
te
d
on

3
J
an

20
23

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
67
27
15
32
.2
55
96
00
7/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Heated and unheated lupin protein-grape seed extract conjugates

stabilizing and structuring high internal phase oil-in-water

emulsions

Cristhian Francisco1, Marluci Silva1, Fernando Oliveira Júnior1, Tatiana Santos1, and
Rosiane L. Cunha2

1Universidade Estadual de Campinas
2Univ Campinas UNICAMP

January 3, 2023

Abstract

Plant-based high internal phase oil-in-water emulsions (HIPEs) are promising fat replacers. However, producing stable HIPES

with improved viscoelastic properties is a challenge for the food industry. Conjugation of plant proteins, such as lupin protein

isolate, with phenolic compounds, such as proanthocyanidins from grape seed extract, associated (or not) with moderate

heat treatment arise as potential methods to tune the surface properties of proteins and, consequently, the droplet-droplet

interactions that drive the viscoelastic properties of HIPEs. In this way, unheated (UHC) and heated (85°C, 15 min) (HC)

lupin protein (LPI)-grape seed extract (GSE) conjugates were produced and used to stabilize high internal phase oil-in-water

emulsions. Evaluation of stability by Turbiscan and oil loss by centrifugation over 56 days of storage did not reflect the kinetic

stability of HIPEs against process conditions. Under shearing, UHC-stabilized emulsions at high GSE concentrations showed oil

release, whereas all HC-stabilized HIPEs released oil. However, the increase in GSE concentration and heat treatment improved

the viscosity and storage modulus (G’) of HIPEs, possibly due to the droplet-droplet interaction originating from hydrophilic

and hydrophobic interactions in UHC and HC-stabilized HIPEs, respectively. This pivotal study confirmed that conjugation

of a plant protein with GSE and heat treatment could improve the viscoelastic properties of high internal phase oil-in-water

emulsions and produce HIPEs with superior texture (higher G’).
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