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INTRODUCTION

The p-coumaric acid is a natural polyphenol of wines, in the hydroxicinnamic acid family. The maceration process brings that hydroxycinnamic acid into grape juice in the average concentration of 60 mg/L [1]. After fermentation and wine elaboration, the p-coumaric acid concentration cannot exceed 8 mg/L [2]. It can be found in a free form, or bounded to other wine components such as tartaric acid to form the p-coumaroyltartaric acid or with glucose to form an heteroside. The esterase activity of wine enzymes liberates the p-coumaric acid. In its free form, it is transformed into 4-vinylphenol by a common enzyme to many wine microorganisms, the cinnamate decarboxylase. The 4-vinylphenol is associated to pharmaceutical compounds smell [3]. The problem occurs when wines are contaminated by Brettanomyces yeast. This yeast can turn the 4-vinylphenol into 4-ethylphenol, due to its specific enzyme presence, the vinylphenol reductase [START_REF] Dias | Food Microb (5) D[END_REF]. Nowadays, the horse sweat smell in wines is associated to the 4ethylphenol molecule. So this reaction has a bad organoleptic impact on the wine. Therefore, many works studied this bioconversion and proposed treatments to avoid its occurrence. The proposed solutions included many approaches, such as a high hygienic level to avoid brettanomyces contaminations, or physical treatments to eliminate the volatile phenol once produced [5]. This work presents a new approach based on the p-coumaric acid adsorption on yeasts and oenological components. Its removal from the wine can avoid the ethylphenol production. Adsorption on yeasts cells mentioned in bibliography [6] was verified. Effects of different factors on the adsorption by two industrial adsorbents were tested.

MATERIALS AND METHODS

Adsorption tests on Saccharomyces and Brettanomyces cells

Different concentrations of Brettanomyces and Saccharomyces yeast were obtained by fermentations. P-coumaric acid was dissolved in 1ml of pure ethanol before to be added in different concentrations in a synthetic wine medium. Two minutes after, a sample was taken, centrifuged, and then the liquid part was tested on HPLC to detect the p-coumaric acid concentration, and on GC/MS to detect the 4-vinylphenol and 4-ethylphenol content. All the tests were compared with witness samples free of yeast.

Adsorption tests on PVPP and yeast cell walls

Polyvinylpolypyrrolidone (PVPP) and yeast cell walls were used as two oenological adsorbent in the concentration of 3 g/L. The medium used was a synthetic wine medium free of p-coumaric acid. A 2 3 factorial experimental design was tested to study the variation of the adsorbed quantity Qe (mol/g) of p-coumaric acid added in different concentrations. Q e = X/m, where m is the adsorbent mass, and X = Ci (initial concentration) -C e (concentration at equilibrium). The factors tested were the pH (3-3.5 -4), the temperature (25, 30, 35 o C) and the ethanol concentration (10-11.5-13 % v/v). The agitation was fixed at 250 rpm. All the tests were compared with witness samples free of adsorbent. The p-coumaric acid concentrations tested were 2.5 and 20 mg/L, for each adsorbent and for each level of the experimental design. The contact time for adsorption was 5h.

RESULTS AND DISCUSSION

Adsorption tests in fermentations

Results showed a difference in the adsorption potential of each species. In fact, the Brettanomyces sp. showed a better adsorption than the Saccharomyces in their specific conditions (Table 1). There was no 4-vinylphenol or 4ethylphenol production. These results confirmed the bibliography datas [7]. In fact, the p-coumaric acid is the less adsorbed phenolic acid by the saccharomyces sp. Its adsorption on brettanomyces cell walls was recently defined [8].

Adsorption tests on PVPP and yeast cell walls

With the methodology of factorial experimental design, the values of Qe were assimilated to a first degree polynomial model: Qe = ao + a 1 X 1 + a 2 X 2 + a 3 X 3 + a 4 X 1 X 2 + a 5 X 1 X 3 + a 6 X 2 X 3 + a 7 X 1 X 2 X 3 ε, where X ± was to join the effect of each factor on Qe ed by an ANOVA test, in the aim to the potential of the polynomial equation to predict the were presented for two oncentrations of p-coumaric acid: 2.5 and 20 mg/L. o (a) and 0.97 for pareto (b), which indicates the good performance of the tests.

1 was Temperature, X 2 was pH and X 3 was the ethanol concentration. The aim of this polynomial model with the effect of the interactions. The EXCEL STAT 2003 as well as the STATGRAPHICS were used to analyse the complete factorial design results. The determination of the polynomial coefficient was achieved by a multilinear regression multivariable analysis. The variances of the parameters were calculat determine the significance of the effects. The Student test (t) was acquired at a 3 freedom degree level, and for a confidence level of 95%. The values of polynomial coefficients were considered significant when the student test was higher than 3,18. The R 2 coefficient represents effect of the factors. The results of the statistical analysis are presented in the Pareto graphs in figure 1 when PVPP was used. The factor effects c

When PVPP was the adsorbent, only the temperature had a significant effect on adsorption in the tested conditions. To increase temperature from 25 to 35°C improved adsorption of p-coumaric acid. The ethanol concentration, as well as the pH, had no direct effect on the adsorption, on the two p-coumaric concentrations levels. The R 2 values were 0.92 for paret On the other hand, when the yeast cell walls were the adsorbent, experimental results were less reproductible than with the used of PVPP. The interpretation reas the maximum loss f p-coumaric acid was 45% ± 12% and 72% ± 37% when the yeast cell walls espectively for 20 and 2.5 mg/L).,.

myces sp. Because of its partial adsorption on dium will avoid the horse sweat smell PVPP. Finally, with PVPP, it was nthetic wine medium. he study of p-coumaric acid adsorption in true wines is being studied as a first iol. 20(2003) 377-384.

4088.

, 50(2002), 7432-7437. of pareto graphs are more difficult and, none of the factors seemed to affect the Qe. Nevertheless, it was possible to compare the cpacity of adsorption of PVPP and yeast extract. With the same concentration of each (3g/L), PVPP was always a better adsorbent than yeast extract. For instance, at 25 o C, the maximum loss of p-coumaric acid by adsorption was 69% ± 1% and 99.4 % ± 8.4 respectively for 20 and 2.5 mg/L when the PVPP was the adsorbent whe o were the adsorbent (r

CONCLUSION

The p-coumaric acid showed different adsorption profiles on different yeast species. The brettanomyces sp. had a better adsorption potential of the pcoumaric acid than the saccharo yeast, the p-coumaric acid present in wine cannot be transformed totally into 4vinylphenol and 4-ethylphenol. The p-coumaric acid removal from the me odours if a contamination occurs. Its adsorption on oenological components can be a solution to avoid its bioconversion. The two adsorbent materials tested showed that the PVPP is a better adsorbent than yeast cell walls of this acid in wine conditions. The non significance effects of the factors pH and ethanol concentration on the p-coumaric adsorption by PVPP was proved. On the other hand, to increase temperature from 25 to 35°C favoured the adsorption on showed that it was possible to decrease drastically the p-coumaric acid concentration in a sy T step of application

Figure 1 -

 1 Figure 1-Estimated effect of the factors on Qe when PVPP was the adsorbent -(a) 20 mg/L p-coumaric acid, (b) 2.5 mg/L p-coumaric acid.On the other hand, when the yeast cell walls were the adsorbent, experimental results were less reproductible than with the used of PVPP. The interpretation

Table 1 -

 1 Adsorption of p-coumaric acid on Brettanomyces sp. and Saccharomyces sp. in fermentation conditions

		Initial concentration (mg/L)	Concentration found (mg/L)	Population (10 6 Cell/ml)
	Saccharomyces	10	9,83	60
		10	9,53	120
		10	9,09	240
	Brettanomyces	10	9,1	3
		10	8,4	360
		10	5,2	450