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Abstract
Leaf protein concentrates (LPCs) are emerging as a sustainable and nutrient-rich alternative protein source for both human food and animal feed, derived from green plants (e.g. alfalfa, spinach, sugar beet leaves, potato leaves, moringa leaves, cassava leaves) [1]. In this study, a mild acid–heat treatment was applied following protein precipitation of moringa leaf extracts near their isoelectric point (pI). The protein yield and composition of LPCs can vary depending on plant species, harvesting stage, processing conditions, and production scale. Typically, LPCs are rich in ribulose-1,5-bisphosphate carboxylase/oxygenase (RuBisCO) along with other photosynthetic proteins [2]. The preparation of LPCs involves several key steps: (i) mechanical disruption of plant tissues, (ii) protein solubilization under alkaline conditions (around pH 9.0), (iii) protein precipitation near the pI (approximately pH 4.5), (iv) separation via centrifugation or membrane filtration, and (v) drying. Protein precipitation can be induced either thermally or by pH adjustment, and the chosen method significantly influences protein structure and, consequently, functional properties. This study investigated the effects of thermal treatment (30, 55, and 85°C) under mild acidic conditions (pH 4.5) during protein precipitation on the structural characteristics, emulsifying properties and metabolite profile of Moringa leaf protein (MoLP) from two cultivars. Moderate heating at 55°C resulted in the highest protein recovery whereas  severe heating at 85°C reduced protein content and promoted aggregation. Structural analyses revealed heat-induced modifications, including changes in hydrophobicity, sulfhydryl and disulfide groups, as well as shifts in the Amide I region, which were associated with variations in emulsifying performance. SDS-PAGE analysis further confirmed alterations in protein profiles, particularly affecting RuBisCO-related fractions. Metabolite profiling using LC–MS/MS provided additional insights into compositional differences between the two cultivars and will be discussed further in the conference. To evaluate practical applications, moringa leaf protein concentrates were incorporated into pancake formulations at substitution levels of 5–15%. This resulted in a notable increase in protein content (up to 18.7 ± 1.2%) compared to the control. Importantly, texture profile analysis indicated that key attributes such as springiness and cohesiveness were preserved, even at the highest substitution level (15%).
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