Response surface methodology (RSM)

A set of central composite, face centered experiments of full factorial design at two levels, three factors with a
total of 20 runs, in a single block, were applied to evaluate the curvature model. The independent variables
were temperature, time and solvent/plant ratio, applied to an ultrasonic assisted extraction of dry pomace in
water. The effects of each independent variables were extimated by quantitative HPLC of a set of phenolics
Table S1 reports the estimated regression coefficients of the second order polynomial equations for RSM
analysis of each metabolite detected in pomace water extract.

Regression coefficients for mean, linear, interaction and quadratic terms, were calculated respectively from
the experimental results by the least squares method. Minitab 16 software was used. The ANOVA analysis
was applied to evaluate the relevance of independent variables' influence and interactions (p<0.05). The
adequacy of the model was predicted on the basis of the coefficient of determination (Rsq), the significance (p)

and the lack of adjustment tests.

TABLE S1: Estimated regression coefficient of the second order polynomial equation for response surface methodology

analysis of secondary metabolite classes extraction (uncoded).
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The ANOVA analysis of the model for the phenols metabolites extractions from grape shows that the models
is significant (p<0.05) according to R squared and p- values for gallic acid, syringic acid, caffeic acid, benzoic
acid catechin and epicatechin. The missing significance for the lack of fit in the model support the applicability
of the model in prediction of selected metabolites recovery. The model highlights a suitability for prediction
of catechin recovery (78.85% and P=0.169 as R Sq and Lack of fit. respectively), being catechin the most

aboundant metabolite and the quadratic solvent-plant ratio a critical factor.

To visualize the relationship between the response and experimental levels of the independent variables for
each detected metabolite, the contour plots were constructed according to the quadratic polynomial model

equations and reported in Figures 51 A-G.
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Contour Plots of Caftaric acid
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Contour Plots of Catechin
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Contour Plots of Syringic acid
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Figure S1. Effect of critical factors on phenolic and flavonid extraction (A-F): contour graphs of plant/solvent
interaction with other variables at central point level showed the optimal conditions for catechin extraction

(30 minutes, 12 Solvent/Plant ratio, temperature 50°C)



