Modifications of the bicinchoninic acid assay for protein quantification in sparkling wines
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Abstract (300 word limit)
[bookmark: _GoBack]Statement of the Problem: Given the importance of proteins to influence foam characteristics in sparkling wines, there is increasing interest in rapid, cost-effective and easily accessible methodology for its quantification; which is commonly performed by using the Bradford and BCA assay. Nevertheless, the Bradford assay has recently been shown to be unsuitable for white wine due to interference from phenolic compounds. Furthermore, compounds that reduce Cu2+ to Cu1+ might overestimate the protein content for the BCA assay, while the lack of an official standard might also under- or overestimate protein quantification. The purpose of this study was to implement modifications on the BCA method, including selection of a suitable standard for protein content determination in sparkling wines in order to quantify proteins related to foam characteristics. It was investigated two incubation times post incubation at 60°C/30 min. (0 hrs and 24 hrs) and the use of four different standards: albumin from bovine serum, albumin from chicken egg white, lysozyme from chicken egg white, and yeast invertase from baker’s yeast. Subsequently, the results were statistically correlate to foam parameters obtained by using a robotic pourer and image analysis algorithms. Findings: The protein content determined by using the modifications suggested in this study were correlated to foam stability in sparkling wines, thus, the method here presented showed suitability for protein quantification. The modifications include rate of 50:2 (Reagent A to Reagent B), ultrafiltration to remove interfering compounds, incubation at 60°C/30 min. followed by overnight incubation at room temperature and the use of yeast invertase as standard. Conclusion & Significance: The protein content quantified by using the modifications here presented was significant correlated to parameters representative of foam stability. Thus, the BCA method could be easily adapted to research centers and wine laboratories, providing an opportunity to monitoring and controlling the protein content during sparkling winemaking and, consequently, influencing positively sparkling wine quality.
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Fig. 1. Summary of methodology used for quantification of protein content using Pierce BCA assay.
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Fig. 2. Scatterplot of absorbance measurements taken at different incubation times (i.e. at 0 and 24 hr)for the different standards evaluated. 
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Fig. 3. (a) Relationship between initial absorbance and rate of color change; (b) boxplot of protein content based on absorbance measurements at 0 and 24 hr.
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