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β-Lactoglobulin (β-Lg) is the major protein fraction in bovine whey serum and when 
heated above a critical temperature (i.e. denaturation temperature: 76 ºC) it undergoes 
conformational changes followed by subsequent protein-protein interactions, which 
allows to form micro- and nanostructures. Due to β-Lg bio-based nature, high nutritionalvalue 
and gelation capacity, it is an excellent material to design delivery systems fortransport and 
controlled release of bioactive compounds. Recently, there has been a growing scientific 
interest in the use of quercetin due to its biological attributes, including anticancer, 
antioxidant and antiviral activities. Nonetheless, its use in food products is still limited due to 
its hydrophobic nature (i.e. poor aqueous solubility), low oral bioavailability (i.e. it is highly 
degraded under gastrointestinal tract), and stability. Hence, quercetin-loaded micro- and 
nanostructures may represent a suitable solution to overcome these drawbacks. For this 
purpose, food-grade micro- and nanostructures were developed by solubilizing β-Lg powder 
(5 – 15 mg mL-1) in sodium phosphate buffer at pH 6, followed by thermal heating at 80 °C for 
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15 min. Subsequently, several quercetin concentrations, ranging from 0.01 to 0.08 mg mL-1, 
were added to β-Lg micro- and nanostructures being their association efficiency (AE) and 
loading capacity (LC) assessed by high-performance liquid chromatography with fluorescence 
detection (HPLC-FL). 
Additionally, the effect of quercetin in particle size, polydispersity index (PDI) and 
surface charge (S) of such structures was evaluated by dynamic light scattering (DLS). 
Quercetin loaded β-Lg micro- and nanostructures were characterized by a low PDI (i.e.< 0.2) 
and relative stability (i.e. S ≈ -20 mV). Microstructures showed particle size values ranging 
from 264.5 to 281.3 nm (p > 0.05), while nanostructures range from 91.1 to 100.3 nm (p > 
0.05). HPLC data showed AE ranging from 87.7 to 92.7 % as the quercetin concentration 
increased from 0.01 to 0.08 mg mL-1, but no statistical differences (p >0.05) were found. The 
highest (p < 0.05) LC (i.e. 6.094 ± 0.432) was obtained for β-Lg nanostructures loaded at 0.08 
mg mL-1 of quercetin. These findings show evidence that β-Lg micro- and nanostructures may 
be used as suitable delivery systems for hydrophobic compounds (e.g. quercetin), but more 
studies are needed to prove it. 


