
HAL Id: hal-04777019
https://hal.science/hal-04777019v1

Submitted on 12 Nov 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Influence of process parameters on nutritional profile
and physical stability of innovative infant follow-on

formulas based on animal and plant oil bodies
Mathilde Cancalon, Claire Bourlieu-Lacanal, Gaëlle Tanguy, Éric Lacroux,

Romain Valentin, Françoise Boissel, Olivia Ménard, Lucie Rault, Pascal
Lecouillard, Yann Le Gouar, et al.

To cite this version:
Mathilde Cancalon, Claire Bourlieu-Lacanal, Gaëlle Tanguy, Éric Lacroux, Romain Valentin, et al..
Influence of process parameters on nutritional profile and physical stability of innovative infant follow-
on formulas based on animal and plant oil bodies. 6th Food Structure and Functionality Symposium:
Meeting the sustainability challenge, Oct 2024, Bruges (Belgium), Belgium. �hal-04777019�

https://hal.science/hal-04777019v1
https://hal.archives-ouvertes.fr


0

5

10

15

20

25

30

A A1 A2 B B1 B2 A A1 A2 B B1 B2 A A1 A2 B B1 B2

PPN-C PPN-1 PPN-2

A
p

p
ar

e
n

t 
vi

sc
o

si
ty

(m
P

a.
s)

Only 34% of infant worldwide 
are still breastfed at 6 months 

despite WHO recommendations

→Majority of formula-fed infants

Results

Conclusions

Introduction Materials and methods
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Introduction of animal and plant OB obtained from more 
sustainable procedure into infant follow-on formulas (IFF) and 

assess their stability under different processing conditions 

AIM OF THE STUDY

Formulation of three IFF (40% dry matter*) differing in lipid origin

PO/aOB - based 
on plant oils and 
animal OB

WHO, 2022

There results demonstrated the feasibility 

of homogenization and heat treatment on 

innovative IFF.  The influence of the 

addition of minerals and of the spray-drying 

of these IFF will be evaluated, before 

investigating the nutrient bioaccessibility

using in vitro digestion models.

PO - based 
on plant oils

pOB/aOB - based 
on animal and 
plant OB 

High-pressure 
homogenization (HPH) 

Heat treatment (HT)80/20 bars

OR

140/40 bars

73°C, 1 min

OR

80°C, 1 min

Production under different operating conditions

What impact do process conditions have?

Cancalon et al., Recherche Data Gouv, 2023
Cancalon et al., Data in brief, 2023
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0

2

4

6

8

10

12

0,01 0,1 1 10 100 1000

V
o

lu
m

e
 (

%
)

Size (µm)

0

2

4

6

8

10

12

0,01 0,1 1 10 100 1000

V
o

lu
m

e
 (

%
)

Size (µm)

0

2

4

6

8

10

12

0,01 0,1 1 10 100 1000

V
o

lu
m

e
 (

%
)

Size (µm)

Bimodal distribution with mode between 
1.2 and 1.4 µm or 0.7 and 1.3 µm for 

HPH of 80/20 and 140/40 bars

No impact of HT on size distribution

Significant aggregation in pOB/aOB
(larger size for measurements in water 

than in SDS)

Droplet size distribution

.. .. ..

Water

SDS

Apparent viscosity

Newtonian fluid

Rheofuidifiers and 
thixotropics

PO PO/aOB pOB/aOB

Phase separation for pOB/aOB

Increasing HT temperature
limits phase separation

Physical stabilityConfocal microscopy

Lipids, Lipidtox®

Amphiphiles, Rd-DOPE® 

Proteins, Fast green FCF
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pOB/aOB
Replacement of phospholipid-

stabilized interfaces by 
protein-stabilized interfaces 

after HPH

Aggregation for pOB/aOB

80/20 bars

140/40 bars

80/20 bars

140/40 bars
80/20 
bars

140/40 
bars

80/20 bars, no HT (A)

80/20 bars, 73°C/1 min (A1)

80/20 bars, 80°C/1 min (A2)

140/40 bars, no HT (B)

140/40 bars, 73°C/1 min (B1)

140/40 bars, 80°C/1 min (B2)

Introduction of animal-derived OB (aOB) with dairy
cream or plant-based OB from the grinding of
sunflower, oleic Sunflower, and rapeseed seeds

*To avoid evaporation before spray-drying(only 14% of IFF include dairy fat) 

Lipids mainly from plant oils
derived from extraction processes
employing organic solvents posing
environmental issues and unstructured

Interest of oil bodies (OB) 

• Structured lipids (fat globules, oleosomes)
• From more sustainable extraction processes
• Profile of fatty acids of nutritional interest


