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P87. Monitoring malolactic fermentation using HPLC-UV-RI

David F. Costa®¥, Anténio M. Peres®?, Jorge Sd Morais®, Jodo Verdial®, Adélio A.S.C.
Machados, Luis G. Digs®*
aCIMO - Escola Superior Agraria, Instituto Politécnico de Braganga, Portugal, "LSRE - Laboratory of
Separation and Reaction Engineering - Associate Laboratory LSRE/LCM, Escola Superior Agraria, Instituto

Politécnico de Braganca, Portugal, c(LAQUIPAI - Departamento Quimica, Faculdade de Ciéncias, Universidade
do Porto, Portugal

* ldias@ipb.pt; david_costal8@hotmail.com

In the malolactic fermentation, which is the second wine fermentation, the malic acid is
consumed by lactic acid bacteria to yield lactic acid, resulting in a reduction of the wine
fixed acidity. This fermentation can begin during the alcoholic fermentation or after its
completion. It must be controlled for improving the organoleptic characteristics and the
microbiological stability of wines. If uncontrolled, several unpleasant substances may be
formed originating loss of quality of the wine.

The aim of this study was to validate an HPLC method, with UV and Rl detectors in series,
for monitoring malolactic fermentation to verify its viability as a control method in a
fermentation study with an electronic tongue, namely to provide: i) identification of the
malolactic fermentation end, by evaluating the malic and lactic acid contents in wine; ii)
determination of the levels of different acidic compounds (citric acid, tartaric acid,
ascorbic acid and acetic acid), sugars (sucrose, fructose and glucose), glycerol and ethanol
along the malolactic fermentation.

This work monitored the malolactic fermentation of a red wine prepared in the Agrarian
School of the Politechnic Institute of Braganga, with grapes of the variety "Mourisco
Tinto", during five weeks, after completion of the alcoholic fermentation. The HPLC
analysis was carried out with a Varian equipment and a Supelcogel C-610H column
selected because organic solvents are not required for elution purposes. The above
mentioned compounds were analyzed simultaneously for all wine samples collected every
7 days. The chromatographic method showed a good analytical performance, with high
sensitivities for each of the analytes and correlation coefficients greater than 0.999. The
limits of detection and quantification were low (for example, calculated acid malic LD and
LQ values were lower than 0.04 g/L and 0.14 g/L, respectively) and the samples were
within the dynamic range defined at work. Sugars were not detected in the wine samples,
as expected, demonstrating that the alcoholic fermentation was completed. Moreover, no
ascorbic acid was found. However the quantification of citric and lactic acids proved
difficult due to interference from unknown compounds.
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Introduction

Malolactic fermentation 3 secand wine farmentstion.
Malic acid consumad 3 lactic acid bactera 2 yeld lactic acid
= reduction of the wine fed acidity
Controfled  femmentation =<+  improves the organoleptic
characteristics
= micmbiciogical stabiity of wines.
Unconirolled fermentation - several unpleasant sunstances may
be

formed originating loss ot guality of the wine.

Objective
method validation, with LW and Rl detectors in series, for:
. ewduating the malic and lactic acid contenta i wine,

2. identification of the erd-point malolactic fermentation;

3. determination of several compounds levels along the makolactio
fermentation.

4. toverfy its viablity a5 8 reference method in a fermentation
study with an electronic tangue.

HPLC equipment

‘arian Prostar 220 Pump

‘arian 8050 LV (Ultraviolet detecton)

‘Varian Ri-4 [refractive ndex detector)

Rhecdyne 7725 manual injector with Loop of 20 L
Saoftware star chromatography workstation, version 6.4
Jones 7981 chromatography cobumn oven

COLIUMN
Supalcoge! C-610H de 30crm x 7,8mm DI

GREEN CHEMICAL AMNALYSIS

HPLC conditions

Columnn temperature;. 30°C

Eluent compaosition:. 1% of phospharic acid aguecus solution
Eluent elution:  socratic

Fi: 0.5 milfmin

Eluent temperature:  40°C
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The overal calbrations and validation study ans scceplabike, . ! ¥
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= larteric sond and elhanol ae approxrisbely oonstan.

= glyeerol acid has a skght decresse al the end ol the
tenmantation.

+ acetic ackd has a shgnl Incease at e end of the e
tenmantatian
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