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Selection of lactic bacteria to induce malolactic fermentation in red wine 
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Summary 

This paper describes the procedure for the selection of 
three lactic acid bacteria strains from 40 indigenous strains 
isolated in !wo cellars oftheSpanish region ofCastilla-La
Mancha. 

The isolates were identified by classical microbiologi
cal and molecular techniques: Pulsed-Field Gel Electro
phoresis (pFGE) ofbacterial chromosome fragments ob
tained from restrietion enzymes. 

Selection was carried out considering the capacity to 
perform malolactic fermentation (MLF) in wine and the 
resistance to high alcoholic percentages and low pH levels. 
Three isolates (twoLactobacillus plantaTum and Olle Oeno
coccus oeni) which were able to pass the above mentioned 
tests were selected. These isolates produced low volatile 
acidity, showed a moderate resistance to S02 and did not 
cause any degradation ofresidual sugars. 

K e y wo r d s: Lactic bacteria, red \.Vine, selection. 

Introduction 

In many wines, particularly red wines, after a1coholic 
fermentation, lactic acid bacteria perform malolactic fermen
tation (MLF). L-malic acid is converted into L-Iactic acid and 
this leads to a decrease in wine acidity. The metabolism of 
lactic bacteria involves a significant number of compOllllds, 
many ofthem with relevant effects on taste and smell (DE 
REVEL et al. 1999). Moreover, this process contributes to 
wine stabilization (DAVIS et al. 1988). Wine lactic acid bacte
ria belong to three genera, Lactobacillus, Pedicoccus and 
Oenococcus. 

Wine is a hostile medium for the growth oflactic bacte
ria; their developmental potential depends on the alcoholic 
percentage of pR, S02 and temperature as weIl as on other 
growth-related factors such as carbon and nitrogen soure es 
and vitamins. Several research studies have shown that the 
resistance of lactic bacteria to wine constituents also de
pends on the bacterial strain involved (BRITZ and TRACEY 
1990, IzQUIERDO et al. 2003). 

Molecular methods are used to c1assify strains. One of 
the most reproducible techniques, which also provides pro
files quite easy to analyze, is total DNA restrietion, as weIl 
as fragment separation by Pulsed-Field Gel E1ectrophoresis 
(pFGE) (DANIEL et al. 1993). 

From the fITst stages ofwinemaking to the final stage of 
the MLF process, several genera and species of lactic bac
teria are developed (IZQUIERDO et al. 2000). However, not all 
ofthem are capable of degrading malic acid into lactic acid in 
an optimal way. Spontaneous:MLF implies several risks, such 
as a considerable increase in volatile acidity, consumption 
of residual sugars and formation ofundesirable metabolites 
leading to low quality wines, which are less standardized 
and oflimited commercial value. 

Commercial strains direct1y inoculated into wine im
proved significantly the process to control MLF (NIELSEN 
et al. 1996). The use oflactic bacteria strains selected from 
the indigenous flora of each region as starters is an alterna
tive to commercial strains (MASQuE andBoRDONS 1996). This 
approach is based on the assumption that an improved ad
justment of the strains to a given ecological environment 
might improve the quality ofwine and maintain the typical 
regional peculiarities. 

In this paper, we present results of a lactic acid bacteria 
selection procedure applied to 40 isolates obtained from two 
cellars of the Spanish winemaking region of Castilla-La
Mancha. 

Material and Methods 

Iso I a t ion: In 200 1, during barves~ aseries oflactic 
bacteria isolates were obtained from red wine (cv. Cencibel) 
after MLF in two wine cellars located in the Designation of 
Origin (DO) La Mancha. 

Decimal dilutions ofthe Ringer serum were inoculated 
intothe surface ofmodifiedMRSAgar inPetri plates (4 g'I-I) 
malic acid, 10 g.j-1 fructose and 3 % oftomato juice). The 
plates were incubated at 30°C for one week. After incuba
tion colonies presenting different morphology on the plate 
were randomly selected and, in consecutive inoculations, 
pure cultures were obtained. 

I den ti f i c at ion: After several identification tests 
such as microseopie observation of cell morphology, Gram 
tincture, catalase activity, and CO2 production from glucose 
(heterofermentative), each isolate was proven to belong to 
the lactic bacteria group, the last test being the one that 
allowed us to link the isolates into their respective genus 
groups. 

The technique used to link the isolates to their respec
tive strain groups was Pulsed-Field Gel Electrophoresis 
(PFGE). The bacterial chromosomal fragments obtained af-
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Total SO2 = 70 mg/L Total SO2 = 100 mg/L Total SO2 = 120 mg/l
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