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Chapter 2. Literature review

collectively named sulphiting agents (Rose, 1987; Zoecklein et al., 1995), and are:
molecular SO,, bisulphite, (HSO3) and sulphite (SOs%) (Usseglio-Tomasset, 1992):

SO, & H' + HSO; < H' + SO5*

Active SO, or sulphurous acid in the free acid state represents free sulphur
dioxide as it is defined in oenology. Free and undissociated SO, has the most
effective action (Britz and Tracey, 1990). SO, binds reversibly to some of the wine
components with carbonyl groups and is called bound SO,. The sum of the free SO,
plus the bound SO, equals the total SO, in the wine (Ribéreau-Gayon et al., 2000).
Fig. 2.1 depicts the different fractions of sulphur that exist in wine.

Active or molecular SO,

Total sulphur
dioxide

HSOy SO; bound to other SO, bound to
~— substances acetaldehyde

4— Free SO, P4¢——— Bound SO,

Figure 2.1 The different states of sulphur dioxide in wine (Ribéreau-Gayon et al.,
2000).

The antimicrobial activity of free SO, at a given concentration against
microorganisms varies in function according to the pH. The amount of molecular
SO,, however, depends on the pH of the wine; for example, the same amount of free
SO, at pH 3,0 corresponds to double the amount at pH 3,4 - a normal wine pH with
the bisulfite form is the most prevalent at this specific pH (Usseglio-Tomasset, 1992).
SO, reacts with compounds such as acetaldehyde, anthocyanins, sugars, keto-acids
(such as gluconic and pyruvic acid) and dihydroxyacetone, losing its antimicrobial as
well as antioxidant properties (Usseglio-Tomasset, 1992).

SO; is an effective antimicrobial agent active against the LAB associated with
must and wine, whereas wine yeasts are less sensitive. LAB strains vary in their
sensitivity to SO,. The lactobacilli and pediococci are more resistant than the
oenococci (Davis et al., 1985; Wibowo et al., 1985). A lower pH and higher ethanol
levels can also enhance the inhibitory activity of SO, (Britz and Tracey, 1990). The
growth of AAB should be inhibited with the correct use of SO,. However, it was found
that AAB could proliferate under conditions in which the must contained more than
100 mg/L SO,. This might offer an explanation why AAB are found to such a great
extent under modern winemaking conditions, as less SO is used today.

Due to the alleged role played by sulphites in the initiation of asthmatic and
other reactions in certain sensitive individuals, the safety of its usage has been
questioned (Taylor et al., 1986). There are a number of advantages and
disadvantages involved in the use of SO,. The advantages, as mentioned above, are
numerous, but SO, use also presents some disadvantages. The wine taste is
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