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Bioprocessed Mung Bean Protein as a High‑Bioavailability Ingredient for Functional Food and Beverage Applications
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Abstract

As demand increases for sustainable, high‑bioavailability protein ingredients in sports and functional nutrition, plant‑based proteins are expected to deliver strong nutritional value while maintaining stability and functionality in liquid and semi‑liquid formulations. Vigna radiata (mung bean) protein has high nutritional potential, but its broader application is limited by inherent challenges in solubility, bioavailability, sensory characteristics, and clean‑label, minimal‑processing requirements [1]. This study demonstrates how targeted bioprocessing enhances its functionality and application potential via a short bioprocessing. 
The bioprocessed sample was analysed using solubility test, sodium dodecyl sulphate–polyacrylamide gel electrophoresis (SDS‑PAGE), total amino acid quantification, and total antioxidant capacity assays. The results showed a marked improvement in solubility across a wider pH range, together with a clear shift towards lower‑molecular‑weight peptides (<50 kDa), indicating enhanced digestibility. The bioprocessed mung bean protein exhibited a total amino acid content of 1285 µM, approximately twice that of the control mung bean protein (620 µM) and substantially higher than commercial comparators, being six times greater than a pea protein (210 µM) and five times greater than a soy protein isolate (257 µM) when assayed at equivalent concentrations. In addition, the bioprocessed protein demonstrated a total antioxidant capacity of 288 µM Trolox, representing a 1.5‑fold increase over the control sample (184 µM Trolox) and exceeding both the commercial pea protein (229 µM Trolox) and soy protein isolate (270 µM Trolox).
These functional improvements enable direct application in ready‑to‑consume high‑protein mung bean soups and beverages. Enhanced solubility and dispersion stability ensure smooth mouthfeel and consistent protein delivery, while maintaining uniform texture and nutritional value during heating and storage. Together, the improved amino acid availability and functionality support use across sports recovery beverages as well as functional soups and drinks for active ageing and individuals with elevated protein needs in Singapore [2]. This clean‑label, sustainable, and high‑bioavailability plant‑based protein ingredient supports evolving industry demands and sustainability goals. 
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