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✓ All the infant flours studied showed similar multimodal particle size distribution
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OIF

Optimized Infant Flour

OIF_PUFA

Optimized Infant Flour 
enriched in PUFA

OIF_PUFA_BRB

Optimized Infant Flour enriched in 
PUFA and Black Rice Bran

OIF_PUFA_AL

Optimized Infant Flour enriched in 
PUFA and Amaranth Leaf

Lutein and 
chlorophyll

Phenolic compounds 
including flavonoids

Algae 
powder rich 

in PUFA

(Barros Santos et al., Metabolites, 2021)

25°C 6 months

Physical characterization

This study showed that OIF had a quite good overall 
oxidative stability after 6 months of storage and a lipid 
profile adapted to the nutritional needs of infants with 
much improved ω6/ω3 ratio compared to commercial 

products. Depending on the chemical composition of the 
flours, and in particular their intrinsic antioxidants (AOX-F), 

different oxidation mechanisms appear to occur, with 
degradation primarily of vitamin A with a dominant auto-

oxidative pathway (without  AOX-F) or vitamin E with a 
dominant photo-oxidative pathway (with AOX-F).

Fatty acid profiles

Monitoring lipid oxidation rate

Optimization of omega-3 enriched infant flours 
formulation in order to improve their lipid 

profiles and identification of key lipid levers 
that increase their oxidative stability

AIM OF THE STUDY

MAIN ISSUES
(Moustiès et al., EJLST, 2019)

4/6 months
Transition from an exclusively milk-based diet 

to a diversified diet

Infant flours formulation

monthsD0 D0.5 D1 D2 D3 D6

Sampling times

Storage test

The authors thank the PLANET facility (DOI: 10.15454/1.5572338990609338E12) 
run by the IATE joint research unit for providing process experiment supports

D3 D6

Hexanal Pentanal Hexanal Pentanal

OIF n.d. n.d. n.d. n.d.

OIF_PUFA n.d. n.d. 4.6 ± 0.7 n.d.

OIF_PUFA_AL 5.9 ± 1.3 38.3 ± 3.7 12.8 ± 2.0 47.8 ± 4.4

OIF_PUFA_BRB 4.1 ± 0.7 n.d. 11.1 ± 0.9 n.d.

(Cancalon et al., Dataverse, 2023)

Important heterogeneity of nutritional values 

Southern regions Northern regions

Cereals (rice, wheat, 
oat and corn)

Legums (soy, 
groundnut)

Infant flours
Complementary food widely 
consumed throughout the 

world especially in southern 
countries

OIF

Optimized 
infant flour

Infant flours preparation

Enzymatic inactivation and inhibition of 
antinutritional factors by heat treatment
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Evolution of oxidation compounds (peroxide value and volatiles compounds)
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SFA: Saturated fatty acid, MUFA: Monounsaturated fatty acid, 
PUFA: Polyunsaturated fatty acid, LA: Linoleic acid,

ALA: α-linolenic acid, ARA: Arachidonic acid,
DHA: Docosahexaenoic acid

✓ The fatty acid profiles were adapted to the nutritional needs of infants

✓ The degradation kinetics of fat-soluble vitamins are dependent on the addition of antioxidants fraction

Retinyl acetate was rapidly degraded, 
while tocopherols slowly decreased

Tocopherols were progressively degraded, 
while retinyl acetate remained relatively stable

ng eq 3-heptanol/g 

✓ Primary oxidation compounds evolved through different mechanisms depending on the added AOX-F composition

No significant evolution 
of primary oxidation 

compounds

Increase of primary oxidation compounds 
sharper in the presence of photo-sensitive 

compounds (Amaranth Leaves)

Higher level of primary oxidation 
compounds post-processing, then 

limited evolution with time
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Carotenoids and cereal bran act as 
stabilizing-vitamin A agents

(Van Wayenbergh et al., FRI, 2023)

n.d. : not detected


