OPTIMIZATION OF SUBCRITICAL WATER EXTRACTION OF BIOACTIVE
COMPOUNDS FROM VINEYARD PRUNING RESIDUES USING
RESPONSE SURFACE METHODOLOGY
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INTRODUCTION

The cultivation of Vitis (Vitaceae) grape varieties is one of the

Experimental Procedure Table 1. Subcritical water extraction conditions tested

most important economic activity in Portugal [1]. According to the
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however using this raw material as a source of phenolic

compounds could increase its economic value [1,3].

MATERIALS AND METHODS

SAMPLE PRE-TREATMENT:

Vine-canes from Touriga Nacional variety (TN) used in this work were

(B) ABTS, mg AAE/g dw

(A) TPC, mg GAE/g dw (280 °C. 31 min) (280 °C. 35 min)

supplied by Sogrape and collected in Quinta dos Carvalhais. Vine-canes
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were oven-dried at 50°C for 24 h, and then milled to a particle size 19:5 1912; I \/Amongst the examined sarameters, to maximize the [
smaller than 1 mm. s - [ :
EXPERIMENTAL DESIGN AND STATISTICAL ANALYSIS: i g : phenolic content and antioxidant activity of the vine-cane |
The experimental design and statistical analysis were performed using N _ - SD'ZZZ - _ o | |
the software Design Expert trial version 7 (Stat-Ease Inc., Minneapolis, X1(°C) X1 (°C) I extracts, the extraction temperature demonstrated to exerts |
MN, USA). The response surface methodology (RSM) and a Central (C) FRAP, mg AAE/g dw o0 1 i (D) Desirability Index | the highest fluence (,D < 0.05). :
Composite Design (CCD) were chosen to evaluate the effect of 250 I :
temperature (X1) and time (X2) of SWE extraction on the phenolic and . - : v Obtained results showed that the optimal conditions were |
antioxidant activity of TN vine-cane extracts. CCD consisted of a 025 § | o i I |
complete 22-factorial design as cubic points, with four axial points at a N s 1 33 min extraction time and 280 °C extraction temperature. |
distance of a=1.414 from the design centre and five centre points. A N - , [ :
total of 13 experiments were randomly performed (Table 1). R pTEe X0 BT | v The CCD model was adequate to describe the experimental :
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Total phenolic content (TPC) was determined as described in detail by variables of temperature (X1, °C) and time (X2, min) on dependent variables of TPC (A), ABTS |
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Moreira et al. [1]. Antioxidant activity was evaluated by the ferric (B) and FRAP (C) and on the desirability index for combined responses (D) of vine-cane extract

e (FRAP) — 2.2'-azino-bis(3- obtained through SWE. The optimum point (®) was identified on the response surface.

reducing power

ethylbenzothiazoline-6-sulfonic acid) (ABTS) assays [1]. The results were

Comparison of extraction techniques

expressed by gram of dry extract (dw).

CE MAE UAE lab scale  UAE pilot scale SWE
[1] [1] [3] [3] Advantages
ethanol:water  ethanol:water ethanol:water ethanol:water > SWE allows to extract approximately
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» The method is an effective alternative
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to polyphenols recovery from vine-

canes and a promising approach for a
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large-scale extraction.

aValue converted considering the amount of dried extract obtained after lyophilizing the subcritical water extract.
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