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Evaluation of sustainable functional noodles made with upcycled ingredients for human gut health 
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Abstract
ProTEGO, meaning Protein Protects (‘tego’ in latin), are functional noodles designed with purpose using upcycled ingredients such as spent barley grains [1]. The plant-based noodles are high in protein (32g per 100g), high in fiber (13g per 100 g) and with low glycemic index (GI) values [2]. These staples are suitable for wide range of consumers, especially those who are keen to manage their sugar intake and on a low-carb lifestyle.  
Laboratory analysis showed that ProTEGO noodles contain lesser than 100mg of potassium per 100g noodles and at least 25% less sodium compared to regular similar products. ProTEGO noodles were subjected to in-vitro digestion simulating the human gastrointestinal tract (GIT) following the INFOGEST 2.0 protocol with the appropriate pH and temperature. Evaluation of the undigested and digested ProTEGO noodles using microbiological studies with inulin as prebiotic control, a probiotic strain (Lactobacillus paracasei) and two pathogenic strains (Escherichia coli and Salmonella enterica) was performed. Inulin, a natural soluble prebiotic dietary fiber demonstrated highest growth of probiotic strain (Lactobacillus paracasei). The respective bacteria colonies on agar plates showed digested ProTEGO noodles supported increased growth of probiotic strain. However, the digested ProTEGO noodles were observed to be less favourable for the pathogenic strains (Escherichia coli and Salmonella enterica). These studies interestingly may suggest that ProTEGO noodles act as a sustainable functional food and exhibit selective prebiotic-like effects that would  promote gut health. 
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