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Abstract

Fruit juice clarification is important for ensuring product quality. However, conventional fining agents, such as
gelatine, are derived from animal sources. This raises ethical and environmental concerns, as well as conflicting
with vegan diets. This research addresses the demand for sustainable alternatives by utilizing legume proteins,
specifically those derived from green pea pods and red beans.

The materials used in this study were plant-based proteins derived from green pea and red bean by-products, which
were applied at low, medium, and high concentrations. The proteins were obtained using a traditional alkaline
extraction (AE) method. A comparative analysis was conducted to determine the efficacy of the aforementioned
agents when used in combination with mineral agents, such as GranuBent Pore-Tec (bentonite) and KlarSol 30
(silicic acid). The commercial fining agents included in the study were ErbiGel (gelatine) and LittoFresh Liquid
(plant-protein-based). The data were analysed using the following methods: turbidity (NTU), transmittance (T%),
antioxidant capacity (FRAP), and total polyphenol content (TPC). Statistical evaluation was conducted using a
one-way analysis of variance (ANOVA).

The results of this research demonstrate that plant-based legume proteins effectively contribute to the reduction
of turbidity, though higher protein concentrations do not necessarily result in greater clarification efficiency.
The investigated proteins exhibited notable advantages in transmittance and colour stability. Notably, applying
red bean protein at a medium concentration alongside bentonite emerged as the optimal treatment, delivering
promising clarification efficacy while successfully preserving bioactive compounds such as FRAP and TPC.

Given the summary of results, this study demonstrates that novel proteins derived from legume by-products
possess significant potential as vegan-friendly clarification agents. In particular, the optimal pairing of medium-
concentration red bean protein with bentonite yields a proven dual benefit: achieving clarity while simultaneously
maintaining the product’s valuable bioactive profile.
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