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The European plant-based food sector has expanded
rapidly (49%) over the past two years, mainly due to the
pandemic COVID-19, which has accelerated this growth,
as consumers have become increasingly conscious of their
health and natural environment.

Due to the Iincreasing interest Iin providing enough
nutritious food for everyone while protecting natural
resources. Plant-based foods, as well as hybrid food
products (from animal and plant sources), are a new
growing trend that can help with this sustainability
challenges.

Food-grade hydrogel’s building blocks are naturally
sourced biopolymers:

4+ Proteins,

+ Polysaccharides.
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Introduction

Protein-polysaccharide binary hydrogels can help in the development of these food products by acting as a

structural matrix that can help modulate the texture and mouthfeel of the product while also providing a way
to protect and deliver bioactive compounds (used for the fortification of these food systems).

Innovative health-promoting plant-based food

products:
——) sl ¢+ Food quality and nutrition improvement,
+ Calorie and texture modulation,
4+ Bioactive compounds protection,
+ Targeted delivery systems.
Protein water Polysaccharide Protein-polysaccharide
dispersion water dispersion binary hydrogel
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Introduction

and textural properties of the binary hydrogels obtained using
plant-based protein and prebiotic polysaccharide.

@ This research objective was to evaluate the physicochemical

The scope of this research included:

+ Designing the experiment using DOE statistical tool (pea protein
concentration ranging from 10 to 15% and psyllium husk
concentration ranging from 1.5 to 2%),

4+ Obtaining 10 hydrogel combinations (variants) using the thermo-
mechanical induction technique,

+ Analyzing the obtained hydrogels in terms of their volumetric
gelling index, water holding capacity, microrheology, texture, and
color parameters.
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Materials and methods

Materials Experimental combinations of pea protein
+ Pea protein NUTRALYS® F85F (PP, protein content 84%) provided by (PP) and psyllium husk (PS)
Roquette Fréres (Lestrem, France), Combination Variables
+ Psyllium Husk Powder (PS, type 10351, purity: 95%, particle size: 60 PP [%] PS [%]
mesh) provided by C.E. Roeper GmbH (Hamburg, Germany). C1 10 1.5
C2 10 1.75
Sample preparation was conducted in two stages:
C3 10 2
.. 4 12.5 1.5
o Pea protein (PP) Mixing P tein (PP c
5 + — water dispersion cs 12.5 1.75
o Wat in. °
= £ ater 30 min. 80°C C6 (<) 12.5 1.75
S ‘%
5 0 C7 12.5 2
C o
g .2 : . cs 15 1.5
Si.’--c Psylllu-:_n (PS) Mixing Psyllium (PS) s 15 175
o — - : .
Water 30 min. 80°C water dispersion
C10 15 2
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Materials and methods

1) Volumetric gelling index (VGI)
and water holding capacity (WHC)

2) Microrheological properties -
Rheolaser Master device
(Formulaction, L'Union, France)

Pea protein (PP)

h ] Homogenization
water dispersion

3) Textural Properties - texture

8°C @q
73 ﬁ RO

i o
1 min. 80°C s 24 hours analyzer (TA.XT Plus, Stable Micro
PP+PS water PP+PS Mixtures, Surrey, UK)
dispersion hydrogel

4) Color parameters in the CIE
system (L*, a*, b*) - Minolta CR-
200 colorimeter (Minolta, Japan)
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Psyllium (PS)
water dispersion

5) statistical analysis — one-way
ANOVA, PCA and HCA (Statistica
13.3, TIBCO Software Inc., Palo
Alto, CA, USA)

* Measurements were made in triplicate for each sample
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Cl C2 C3 C4 C5 C6 C7 C8 C9 C10

is @ parameter that showcase the capacity

of a hydrogel to hold water (after subjecting the

hydrogel to a centrifugal force).

water hold
stability.

+ WHC

itosan as Components Mod
(2021). Gelling, microstructure and water-holding properties of alpha-lactalbumin emulsion gel

Impact of combined ultrasound pretreatment and laccase cross-linking. Food Hydrocolloids, 110
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Results

2) Microrheological properties - Rheolaser Master device (Formulaction, L'Union, France)

Solid-liguid balance (SLB 0,60

4+ SLB is proportional to the viscoelastic
properties of the studied sample. SLB s
related to the following functional
characteristics: adhesion, shape stability,
texture, spreadability, and physical stability.

4+ SLB corresponds to the ratio of the loss

N

modulus G” to the elastic modulus G" (G"/G’). g
+ All the hydrogel combinations (except C1) — 0,30
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The samples exhibited The samples exhibited
typical solid-like (elastic) typical liquid-like
behavior (viscous) behavior
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Results

2) Microrheological properties - Rheolaser Master device (Formulaction, L'Union, France)

Elasticity Index (EI):
— ) _ _ 5,00E-02
4+ The elasticity index (EI) is directly
proportional to the elastic modulus G’ and 4,50E-02
provides information about the sample’s 4,00E-02
elasticity, which is due to the solid-like 3 SOE-02
characteristic. 7 '
4+ EI can be linked to functional characteristics § 3,00€-02 I
such_as mesh size (polymer), hardness, Ez,soe-oz Diffusing Wave Spectroscopy MS-DWS
gelation speed, and stress recovery. — g -
+ The high elasticity of a hydrogel suggests & 2,00E-02
' C B
that a high _number (_)f polymers formed a 1,50E-02 .
network leading to a highly dense structure.
4+ The combination C10 (containing 15% PP 1,00E-02
and 2% PS) had the highest EI value, while 5,00E-03
C1 (containing 10% PP and 1.5% PS) had a
0,00E+00 I o] i b

the lowest EI value. CL C2 C3 C4 C5 C6 C7 C8 C9 C10

Experimental combinations
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Results

3) Textural Properties - texture analyzer (TA.XT Plus, Stable Micro Mixtures, Surrey, UK)
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Experimental combinations Experimental combinations

4+ The strength parameter represents the amount of + The spreadability parameter is related to the ease
force required to penetrate the structure of the with which a sample (hydrogel), can be applied in
studied hydrogel. A high strength value suggest a thin, even layer. A high spreadability value
that the structure of the hydrogel is compact. indicates that the hydrogel is less spreadable.
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Results

4) Color parameters in the CIE system (L*, a*, b*) — Minolta CR-200 colorimeter (Minolta, Japan)

index

the whiteness

4+ To determine the whiteness and yellowness of the

the total color

14

the samples

4+ To determine the color differences between all
difference parameter AE was calculated:

(WI)

obtained samples,

CE€ parameter At

and vellowness index (YI) of each combination

was calculated:

Co C8 C7 Cé6 C5 C4 C3 C2 C1

C10

Experimental
combinations

WI =100 — /(100 — L*)? + a*2 + b*2,

1,8 2,0 1,7 1,5

1,8

2,3

,6
/9

3,2 2

,7
,:3
,2

3
2

C1

), where: L*, a*, and b* refer to the color parameters of

b
L*

YI = 142.86 x (

,0 1,1 1,5 1,7 0,3

1

1

2,1

C2

each analyzed sample.
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Results

5) statistical analysis - Principal component analysis (PCA) and Hierarchal cluster analysis HCA

(Statistica 13.3, TIBCO Software Inc., Palo Alto, CA, USA)
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Conclusion

@ This research objective was to evaluate the physicochemical

and textural properties of the binary hydrogels obtained using
plant-based protein and prebiotic polysaccharide.

+ The physicochemical and textural properties of the obtained
binary hydrogels can be controlled by modulating the
concentration levels of both pea protein and psyllium husk.

+ In terms of the analyzed properties, the most optimal variant
was the one containing 12.5% pea protein and 1.5% psyllium
husk.

4+ Such binary hydrogels can be used as a structural matrix in
plant-based functional food development, by modulating the
texture attributes and helping to fortify such foods by acting as a
delivery system for nutrients and bioactive ingredients.
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