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Context

• Consumers do expect more natural, minimally processed, of high sensorial quality, nutritionally interesting, and healthy 
food products (Battacchi et al., 2020; Roman et al., 2017).

• The ever-increasing demand of consumers for plant-based diets, including foods containing plant-based proteins of 
nutritional interest and lipids rich in poly-unsaturated fatty acids (PUFA; mainly n-3 FA) and other bioactive compounds, 
is in the spotlight.

Oilseeds are among the most promising sustainable plant-based food sources: 
contain proteins and oil bodies (oleosomes, lipid droplets)

OBs synthetised by plants could therefore be further valorized in human diet, for example in dressings, sauces, dips, 
beverages, desserts,  in plant-based emulsion products such as mayonnaise (Nikiforidis et al., 2014; Romero-Guzman et al., 
2020) and in complex food systems such as fermented products. 

Oil bodies (OBs) are lipid-based nature-assembled colloidal structures, such as LDL in egg yolk and milk fat globules. 

1. Essential to find and characterize new sources of plant nutrients 
2. The current lack of understanding of the microstructure and surface properties of OBs in response to changes in pH 

and mineral environment, associated to the physical stability of the emulsion poses a significant barrier to the 
development of OBs-based new food products.
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The objectives of this work were :
-to use minimal processing including aqueous extraction and grinding to recover OBs from hemp seeds 
-to characterize the lipid composition of natural hemp seed OBs 
-to examine their microstructure, 
-to determine the impact of pH and minerals (various NaCl and CaCl2 concentrations) on their surface properties and the 
physical stability of the emulsions. 
-to determine the impact of homogenization on the physical stability of hemp seed extracts for long-time storage 
(not presented here)

Growing interest in the last decade for hemp (Cannabis Sativa L.)
*Hemp cultivation has a low environmental impact and is adapted to mild climates
*Whole hemp can be valorized and provides hemp seeds of nutritional interest and health benefits (Farinon et al., 
2020; Rupasinghe et al., 2020; Sorrentino, 2021)

Context

Lopez, C., Novales, B., Rabesona, H., Weber, M., Chardot, T., Anton, M., 2021. Deciphering the properties of hemp seed oil bodies for food applications: Lipid composition, 
microstructure, surface properties and physical stability. Food Research International 150, 110759. https://doi.org/10.1016/j.foodres.2021.110759
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From hemp seeds to hemp seed aqueous extract and OBs
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Minimal processing
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Hemp seed OBs: chemical composition / nutritional interest 

▪Mainly TAG (~ 95% of lipids) 

▪ Fatty acid composition (GC)

Main lipid classes (HPTLC)

Lopez, C., Novales, B., Rabesona, H., Weber, M., Chardot, T., Anton, M., 2021. Deciphering the properties of hemp seed oil bodies for food applications: Lipid composition, 
microstructure, surface properties and physical stability. Food Research International 150, 110759. https://doi.org/10.1016/j.foodres.2021.110759

Lipid content: 33.6 ± 0.5 g of total lipids/100 g of seeds

linoleic acid (C18:2n-6; LA), α-linolenic acid (C18:3n-3; ALA)
PUFAs of the oil amounted to 72.9% of the total of FAs 

The hemp seed OBs deliver the essential PUFAs n-6 and n-3 in the proportion 3:1 that is the best ratio recommended by 
medical research and the most advanced theories in the field of nutrition. 

https://doi.org/10.1016/j.foodres.2021.110759
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Hemp seed OBs: chemical composition / nutritional interest

Carotenoids: 8.3  0.3 mg/100g lipids
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Hemp seed OBs: chemical composition / nutritional interest

Sterols: 341.5 mg/100g lipids; mainly b-sitosterol; about 50% sterol esters
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➔Diversity of sterols
➔High amount of sterols
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Hemp seed OBs: chemical composition / nutritional interest

Phospholipids: zwitterionic and anionic
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Hemp seed oil bodies
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Hemp seed OBs in stress environment: impact of pH
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Hemp seed OBs in stress environment: impact of pH
▪Microstructure as a function of pH

Aggregation
for pH < 7

Coalescence 
for pH < 4

Creaming

Structural changes of 
hemp seed OBs in the 
gastro-intestinal tract 
upon digestion: 
to be evaluated
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Hemp seed OBs in stress environment: impact of NaCl
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Hemp seed OBs in stress environment: impact of CaCl2
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Hemp seed OBs in stress environment: interpretations

The physical unstability of OBs induced by cations (pH, Na+, Ca2+) should be considered for 
-extraction from the seeds and purification
-food applications
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Conclusions : take home message

1./ The extraction of hemp seed OBs can be performed by minimal processing, including soaking of the seeds, grinding, 
filtration and centrifugation
The valorization of full hemp seed aqueous extracts, containing both the OBs and the protein bodies, should be performed.

2./ Hemp seed OBs are interesting nutritional sources of fatty acids with a well-balanced LA/ALA ratio (LA/ALA = 2.9)
but also of other bioactive compounds: carotenoids (mainly lutein), phytosterols, and antioxydant molecules (g-tocopherol) 

3./ The mean diameter of HSOBs was 2.3 ±0.1 μm with an isoelectric point in the range of pH 4.4 to 4.6.

4./ Hemp seed OBs are highly sensitive to ions !
The composition of their surface (mainly the proteins and phospholipids) governs their physical stability/unstability.
Decreasing the pH and the addition of salts induce aggregation of OBs.
Calcium induce both aggregation and membrane-fusion mediated coalescence of hemp seed OBs by involving probably the 
anionic phospholipids together with membrane proteins.

This study will contribute to extend the range of novel food products and designed emulsions containing hemp seed OBs.

pH
minerals
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Thank you for your attention



p. 22

Storming through plant biodiversity to extract 
oleosomes for sustainable food applications

o Resistance to oxidation / surface activity

o Phospholipid composition

o Fatty acid composition

o Micronic sizes and composition

o New refinery scheme for lipids?

o Specificity of digestion /Bioaccessibility?

→ To highlight the physicochemical properties of various OB in the spotlight of the OBTAIN** consortium

→ To present the green refinery scheme proposed for their extraction

INRAE
Montpellier
Nantes
Toulouse
Versailles
…..
…..
……
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