Abstract

Phenolic compounds are known to have membrane-active properties against microorganisms causing leakage of cell constituents. In
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this work, several phenolic acids were tested for their effects on the cell membrane of wine lactic acid bacteria (Oenococcus oeni and
Lactobacillus hilgardii) by measuring potassium and phosphate leakage from the cells. The experimental results obtained indicate that
p-coumaric acid had the strongest effect of all tested compounds, causing rapid ion leakages from cells. Generally, hydroxycinnamic
acids induced faster leakage rates than hydroxybenzoic acids, which could be related to their higher lipophilic character. These results

agree with previous results obtained in growth and inactivation experiments with the same strains.

Introduction Results

Lactic acid bacteria play an important role in wine quality, being responsible for the occurrence of malolactic
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fermentation (which occurs in most red wines). Oenococcus oeni is the main bacteria responsible for this

process and is commonly used as starter culture. Other lactic acid bacteria, like Lactobacillus hilgardii g

(commonly found in spoiled fortified wines), can cause wine deterioration, increasing its volatile acidity and E
producing off-flavours. J = | E—
It has been empirically known for years that the phenolic content of grapes and wines can affect the rate of the e E’ N e R NS T T

malolactic fermentation. The phenolic composition of wines is much diversified and includes phenolic Figure 6 — Variation of the ions of O oeni VF and
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Phenolic compounds are known to have membrane-active properties against microorganisms [3]. These & ¥

compounds diffuse through the cytoplasmic membrane increasing its permeability. Following their influx there is Uiy Conclusions
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usually a leakage of bacterial cell constituents including proteins, nucleic acids, and inorganic ions such as ' o . L . . :
Y 9 9P g “» Hydroxycinnamic acids caused higher potassium and phosphate effluxes than hydroxybenzoic

acids in both strains of lactic acid bacteria. p-Coumaric acid had the highest effect of all tested
phenolic acids, causing rapid leakage of both inorganic ions.
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potassium or phosphate. The measurement of the efflux rates of these ions (using potentiometric or photometric
methods) has been used previously to monitor cell membrane damage [4]. In this work, several wine-occurring
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phenolic acids were tested for their effects on the cell membrane integrity of O. oeni VF (a commercial starter

» Results obtained with both efflux monitoring systems agree with previously published data
obtained in growth and inactivation experiments performed with the same strains [2]. Efflux rates
were higher in the case of the phenolic acids which had a more negative effect on growth and

culture strain) and Lact. hilgardii 5 (a wild-type strain isolated from spoiled Port wine).
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Figure 1 — Structural formulae of wine phenolic acids 0008400
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Figure 4 — Variation of the K* and H* i of a Oc oeni VF
suspension exposed to chemical stress with different phenolic acids (at 2,2 g/L) in phosphate
buffer with 11% v/v ethanol; values corrected for cellular wet weight.

Lactobacillus higardii Lactobacillus hilgardii
sovEs 160504

References o

000 o

Acknowledgments

so0E0s |
[1] Reguant, C., Bordons, A., Arola, L., Rozes, N., J. Appl. Microbiol., 88 (6), 1065-1071 s00e03 ::z:: The authors would like to thank FCT (Fundagéo para a Ciéncia e a Tecnologia) for funding this research via

1)

[2] Campos, F. M., Couto, J. A., Hogg, T. A. (2003), J. App. Microbiol., 94 (2), 167-174 200603 i project POCTI/AGG/40724/2001. I. V. Téth and F. M. Campos would also like to thank FCT for the grants

[3] S. Denyer & W. B. Hugo (1990), Mechanisms of action of chemical biocides, Society of Applied Bacteriology Technical Series 100E03 nosos free e 100 SFRH/BPD/5631/2001 and PRAXIS XXI/BD/19909/99, respectively. This research was funded by the European

n°27,1st Edition, Blackwell Publishing, London, UK A P Social Fund (Ill Community Support Framework).

[4] M. D. Johnston et al. (2003) J. App. Microbiol., 94,1015 e ) e
Figure 5 — Variation of the K*and H* i ofa illus hilgardii 5 i *x
suspension exposed to chemical stresses with different phenolic aclds (at 2.2 g/L) in phosphate x %
buffer with 11% v/v ethanol; values corrected for cell wet weight. * K




