The concentration of glucose and fructose influences the production of
volatile phenols by wine Lactic Acid Bacteria

ISA S. SILVA*, FRANCISCO M. CAMPOS, TIM HOGG and J. ANTONIO COUTO
Escola Superior de Biotecnologia, U. Catdlica Portuguesa, R. Dr. A. Bernardino de Almeida, 4200-072 PORTO, PORTUGAL
*isfranco@esb.ucp.pt

ABSTRA

Volatile phenols have characteristic aromas which, above a certain
concentration threshold, have a negative effect on the overall aroma of wine.
Dekkera/Brettanomyces are recognized as the main producer organisms,
although certain strains of Lactic Acid Bacteria (LAB) are also capable
producing volatile phenols. In this work, we studied the influence
concentration of glucose on the ability of LAB to produce volatile
culture medium supplemented with p-coumaric acid. T
Lactobacillus plantarum NCFB 1752 and Lactobacillus collir
produce 4-ethylphenol (4EP) was found to be significant
of glucose than at 20 gl-1. The results suggest that
activity of these bacteria is enhanced in the pre:
glucose, which may be associated with the
presumably the co-enzyme formed from
into 4EP. When fructose was added
was restrained, thus favouring ti
1752. This effect might be rel
accompanied by the regel
comparison to anaerobi
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factors.

MATERIALS AND METH

TABLE 3 - List of strains used in this study.

Strains
L. plantarum NCFB 1752
L. collinoic ESB 99

P. pentosaceus NCFB 990
ESB - Escola Superior de Biotecnologia Collection, Porto, Portugal
NCFB — National Collection of Food Bacteria, Reading, England
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Cultures were grown at 30°C, to
late exponential phase.

Bacterial growth was -

monitored Volatile phenols were measured by
spectrophotometrically GC-FID using the method described
at 660 nm by Bertrand (1981)

FIGURE 2 - Schematic representation of the methodology.
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INTRODUCTION

> Phenolic from the
grape material, yeast metabolism and wood barrels. These compounds
include phenolic acids that are the precursors of volatile phenols
inylpl i i and  4-ethyl

Although they are often regarded as negative, imparting

red wines described as “animal”, “horse sweat” or
winemakers have considered that, at low
phenols can contribute positively to the
wines (Fugelsang, 1997).
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FIGURE 1: Biosynthesis of

L. collinoides ESB 99

» The yeasts from the genera Di y are to
be the main for the of volatile phenols
from hydroxycinnamic acids (Heresztyn, 1986; Chatonnet et al., 1995, 1997).

» There are, however, some works that report the ability of wine lactic
bacteria (LAB) to produce volatile phenols. Cavin et al (1993)
strains of LAB isolated from wine for their ability to metabolize
and ferulic acids, in culture medium. They found that
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P. pentosaceus NCFB 990
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FIGURE 3 - Effect of glucose on the of 4-vi (Green bars) and 4 bars) by L. ESB 99,
L. plantarum NCFB 1752 and P. pentosaceus NCFB 990. Results are the average values of two experiments (with standard deviation).
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FIGURE 4 - Effect of fructose on the of 4 pl (Green bars) and 4 bars) by L. ESB

99, L. plantarum NCFB 1752. Results are the average values of two experiments (with standard deviation).
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FIGURE 5 — Effect of oxygen on the production of 4-vinylphenol (Green bars) and 4

[volatile phenols] (mg 1)

bars) by L.

ESB 99, L. plantarum

NCFB 1752. Results are the average values of three experiments (with standard deviation).

SULTS / CONCLUSIONS

= The concentration of glucose in media strongly influences the behaviour of L.
collinoides ESB 99 and L. plantarum NCFB 1752. L. plantarum NCFB 1752
produces mainly 4VP in the presence of 20 gl of glucose, while at 5 g and lower
concentrations, 4EP is mainly or solely produced. The capacity of L. collinoides
99 to produce 4EP is also higher at 3 and 5 gl of glucose than at 20
results suggest that the vinylphenol reductase activity of these bacteri

in the of low of glucose,
associated with the cells necessity, in these conditions, t¢
presumably the co-enzyme formed from the reduction of
volatile phenols by P. pentosaceus NCFB 990 was not
glucose (Figure 3). Low levels of glucose (0-5
growth of all strains (results not shown), h
significant amounts of volatile phenols.

= The addition of fructose to the m
of 4VP into 4EP by L. collinoide
the outcome of 4VP is favol
the medium along with
effect might be relat

= In the presence of oxygen the lactobacilli only produced 4VP suggesting
that O, is used as electron acceptor allowing the regeneration of NAD*. I
anaerobiosis, the concentration of volatile phenols produced is
however the reduction of 4VP into 4EP is favoured.

= This study highlights the capacity of wine lactic acit
volatile phenols in sensorially significant
4VP/4EP is considerably affected by c:
related to the intracellular NAD*/!

= Further research is r¢
activity of lactic
wines.
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