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Low-molecular-weight gelators, like phenylalanine (PHE), yield 
supramolecular gels and are being investigated for their potential use in 
pharmaceuticals, bioremediation, and cosmetics. PHE's structural 
properties allow for the formation of three-dimensional networks 
through hydrogen bonding and π–π stacking interactions. However, most 
of the present applications for pharmaceutical, water or residue 
treatments include PHE derivatization and use of organic solvents, which 
limit their use in food products. This study proposes new formulations of 

PHE gels using GRAS substances, making them suitable for consumption. 
In this way, the aim of this work was gel preparation and characterization, 
using different PHE concentration in water and propylene glycol 1:1 as 
solvent. Transition temperature was obtained using rheological methods 
and non-enzymatic browning kinetics was analyzed. 
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Non – Enzymatic Browning

-Long “lag” times, quite independent on reactant concentrations.

-First-order kinetics. 

-Reactivity increased with increasing PHE or XYL concentrations

-Sol-gel transition temperature increases linearly with increasing PHE 

concentration.

-Xylose modifies sol-gel transition.

• PHE gels show pseudogel. or weak gel behavior. 

• Sol viscosity increased linearly with stirring speed, rendering 
upscaling costlier.

• Non-enzymatic browning in PHE systems is slow compared to other 
amino acids and follows first-order kinetics. 

• The combined effects of experimental variables should be analyzed 
in processing design and product development.

• When mildly heated, PHE gels release a floral aroma that could 
enhance tea-like blends, making them promising alternatives for 
food products, either desserts or appetizers with special texture and 
flavor.

Gel Formulation and Rheological Behaviour
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- Sol viscosity ↑ with stirring time until it reaches a maximum (gel 

formation). 

- Stirring speed linearly accelerates gel formation.

- Very low stirring speed impedes gel formation.

- Gel formation takes 72 h sol storage at 5°C.

- Pseudogel behavior.

- Gel strength increases with [PHE].
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