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VFI OILS FOR LIFE / TECHNICAL WHITEPAPER 
Challenges for Lipid Ingredients  
in Infant Formula  

 
Oils for Infant Formula must meet highest standards of purity  

 

 

Introduction. Lipids are not merely an energy source in infant formula. They contribute 
essential fatty acids, support the delivery of fat-soluble vitamins, influence digestibility 
and help shape the product’s sensory and physical performance. Because infant 
formula may be the sole source of nutrition during the first months of life, its lipid 
system must meet an unusually demanding combination of nutritional, safety, 
processing and regulatory requirements. The challenge is therefore not to select one 
“best” oil, but to refining, transport, formula manufacture, storage and preparation. For 
ingredient suppliers and formula producers, success depends on balancing fatty-acid 
composition, contaminant minimisation, oxidative stability, functionality, traceability 
and cost—without compromising the high level of protection expected for this 
vulnerable consumer group. 
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Reproducing a Complex Nutritional Lipid Profile 

Human milk fat is dynamic: its composition varies with maternal diet, lactation stage 
and other factors, whereas formula must deliver a defined, reproducible composition. 
Vegetable oils are blended to achieve suitable levels of saturated, monounsaturated 
and polyunsaturated fatty acids without compromising stability or processing. DHA and 
other long-chain polyunsaturated fatty acids are nutritionally relevant but sensitive to 
oxygen, heat and light. Fatty-acid position on triglycerides may also influence fat and 
calcium absorption, creating interest in structured lipids and beta-palmitate. These 
solutions require additional processing, analytical control and cost management. 

 

Contaminants and Oxidative Stability 

Refining removes undesirable substances, yet excessive heat can generate glycidyl 
esters and 3-MCPD esters, which are tightly controlled in infant nutrition. Mitigation 
starts with raw material selection from seed to crude oil and continues through 
washing, bleaching, deodorisation and post-treatment. Lower thermal load can reduce 
contaminants but may complicate sensory purification or pesticide removal. Blends 
rich in polyunsaturated fatty acids are also oxidation-prone. Control requires fresh raw 
materials, minimal exposure to oxygen, light, heat and metals, suitable antioxidants, 
careful packaging and shelf-life testing. Release decisions should combine sensitive 
analytics, sensory assessment and trend data. 
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Purity, Traceability and Organic Infant Formula 

Infant-formula specifications typically exceed normal food-oil standards. Relevant risks 
include pesticide residues, mineral-oil hydrocarbons, PAHs, trans fatty acids, erucic 
acid, allergens and environmental contaminants. Control depends on representative 
sampling, capable laboratories, batch-specific release and traceability from origin 
through extraction, refining, storage, transport and blending. Organic infant formula 
adds particular challenges: certified raw materials are scarcer, segregation and chain-
of-custody rules are stricter, and fewer permitted agricultural or processing options 
may be available to manage contaminants and variability. Seasonal fluctuations, 
certification status and prevention of commingling restrict supply flexibility. Organic 
status does not replace infant-grade risk assessment; it increases the need for qualified 
suppliers, change control, contingency stocks and transparent documentation. 

 

Performance in Formula Production 

A lipid blend may meet its chemical specification and still perform poorly during 
emulsification, homogenisation, spray drying or reconstitution. Crystallisation, 
viscosity, droplet size and interactions with proteins, minerals and emulsifiers affect 
powder yield, deposits, wettability and emulsion stability. Speciality oils may narrow 
operating windows. Close cooperation between oil supplier and formula producer 
reduces scale-up risk and turns a compositional target into a robust industrial process. 

 

Regulation, Supply and Sustainability 

Codex and regional rules define compositional ranges, permitted ingredients, 
contaminant limits and labelling requirements, but they are not identical. A 
formulation suitable for one market may need adaptation for another. Supply chains 
also face harvest variability, climate events and geopolitical disruption. Alternate 
sources require qualification because origin and refining route may change 
composition, flavour, contaminants or process behaviour. Sustainability expectations 
concerning land use, biodiversity, emissions and social standards further increase due-
diligence needs. Effective risk management combines regulatory surveillance, dual-
source strategies, credible certification, transparent origin data and contingency 
planning. 
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Conclusion: Partnership Beyond the Oil 

Infant-formula lipids must combine nutritional accuracy, low contaminants, oxidative 
stability, process performance, compliance, traceability and resilient sourcing. Organic 
products intensify these demands because certified materials, segregation options and 
processing choices are more limited. VFI Oils for Life manages these interdependencies 
rather than supplying oil in isolation: selected raw materials, tailored blends, controlled 
processing and logistics, fit-for-purpose documentation and responsive technical 
cooperation. This makes VFI a strong long-term lipid-ingredients partner, helping 
customers move from specification to stable production while protecting quality, 
compliance and consumer trust. 
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