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The production of environmentally sustainable amphiphilic molecules constitutes one of the major issues of the 
surfactant industry, because of the pressure from regulatory legislation and growing consumer trend towards 
environmentally-friendly chemicals. Natural-based surfactants are mainly produced from agricultural food biomass 
such as sugars, starches, vegetable proteins and oils. However, these high-quality fractions of biomass are in 
competition with food and feed industries, which gives rise to ethical, environmental and political concerns due to the 
rapid growth of the world population1. In this context, the development of new eco-friendly surfactants, derived from 
non-food silk proteins can represent an important challenge. Silks derived from silkworms are composed of two 
fractions: fibroin (~70%) used in textile industry, and sericin (~30%) removed by the degumming process during silk 
fibers production2,3. Sericin is an undervalued protein, which use in the development of amphiphilic molecules has 
been little studied to date. 

The main goal of this study is to develop an original way for silk sericin valorization to produce lipopeptide amphiphiles 
and to evaluate their adsorption properties. The first step involves the separation of sericin and fibroin fractions4. Then, 
sericin peptides are obtained by enzymatic hydrolysis. Finally, the grafting of hydrophobic functions on peptides via 
primary amino groups is performed. For this last step two methods of peptide functionalization were studied: 
conventional Schotten-Baumann acylation with fatty acid chloride in aqueous medium, largely applied on industrial 
scale, and new alternative approach using mechanochemical methodology for fatty acid grafting in solventless 
conditions. The surface activity and self-organization of obtained lipopeptides were investigated by surface tension 
measurements (Fig 1). 

Results obtained showed that sericin can be successfully hydrolyzed using Alcalase enzyme with the hydrolysis 
degree (DH) between 20 and 50%. The grafting of hydrophobic chain of various length (C10, C12, C14) to sericin 
peptides by conventional method was performed with acylation rate (ratio of grafted terminal N-functions) from 27 to 
42%. Overall, the acylation rate was not significantly influenced by fatty acid chain length. Moreover, the results of 
solvent-free grafting of fatty acid on sericin peptides by mechanochemistry showed very promising results with 
comparable rate of functionalization. Lipopeptides produced from silk sericin showed good surface-active properties 
with significant lowering of water surface tension and the existence of a critical concentration for micelle formation.  

 

Fig 1. Methodology used for silk sericin-based lipopeptides’ production 
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