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Abstract

The transition towards plant-based foods requires crop evaluation criteria that extend beyond crude protein
content. While protein content is frequently used to screen crops for food applications, it provides limited
insight into the composi-tional and structural features that ultimately determine ingredient functionality.
Plant protein sources are inherently het-erogeneous, and understanding this variability requires the
integration of complementary analytical approaches capable of describing protein composition. In this
study, lupin was used as model legume. Four narrow-leafed lupin (Lupinus angustifolius) cultivars
(Primabella, Boregine, SM Orion and Bolero) were grown across three contrasting European environments
representing Northern, Central and Southern European production conditions. Seed composition was
assessed using proximate analysis, quantifi-cation of raffinose family oligosaccharides and quinolizidine
alkaloids, and size-exclusion chromatography (SEC) to charac-terize the protein fraction of alkaline seed
extracts. SEC profiles were obtained and chromatographic peak areas were used to compare protein
population distributions between samples. Multi-environment analysis confirmed significant effects of
genotype and environment on several compositional traits. Protein content showed comparatively limited
genotype X environment interaction, suggesting that crude protein alone would indicate a relatively stable
raw material. However, SEC profiling revealed substantial differences in protein popula-tion distributions
between growing locations. Samples originating from different environments exhibited distinct chroma-
tographic fingerprints despite similarities in total protein content. Changes were observed in parts of the
chromatogram associated with major storage proteins, indicating that environmental conditions altered
protein composition and organi-zation beyond what could be captured through bulk compositional
measurements. These findings demonstrate that crude protein content alone is an insufficient descriptor of
food ingredient potential. Analytical fingerprinting approaches, such as SEC, provide an additional layer of
information that may be directly relevant to processing behavior and functional performance. More broadly,
the work highlights the importance of combining tar-geted compositional analyses with protein profile
characterization when evaluating plant genetic resources.



