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ADDRESSING ANALYTICAL BIAS IN VITAMIN B12 ANALYSIS: A BIOSENSOR- AND RAPIDFIRE-BASED APPROACHES
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Abstract

Vitamin B12 deficiency is a key concern for populations adopting primarily plant-based diets. Fermentation using B12-producing microorganisms has emerged as a promising strategy to biofortify plant-based foods and their by-products. Microorganisms such as propionibacteria, lactic acid bacteria and bifidobacteria have been shown to synthesize B12 in diverse plant-based substrates. However, a major limitation in current literature is the variability of analytical approaches for B12 quantification. Common microbiological and spectrophotometric assays, while cost-effective, may overestimate B12 content due to the presence of pseudo-B12. In contrast, advanced instrumental methods enable more accurate quantification but require specialized expertise, instrumentation, and are often low throughput. In this study, we evaluate a B12-biosensor as a rapid and biologically relevant tool to distinguish active-B12 producing microbes. In parallel, a RapidFire-based instrumental analysis was also assessed, enabling differentiation between active and pseudo-B12. Our results demonstrate that both approaches could provide a rapid method for active-B12 assessment. Overall, while fermentation-based B12 biofortification shows potential, improved application of standardized vitamer-specific analytical methods and critical interpretation of reported data are needed to support the development of nutritionally meaningful and scalable B12 biofortified plant-based food. 
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