Kazachstania spp.: A non-Saccharomyces yeast
to enhance fruity and floral aromas in wine
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Background

The purpose of this study was to look for novel isolates useful as wine
starter cultures. We have identified several Kazachstania spp. isolates from
fermenting Shiraz grape must (McLaren Vale wine region), which from
genotypic comparison to the ITS1-5.8S rRNA-ITS2 gene were identical (>99
%) to K. aerobia and K. servazzii.
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New Kazachstania species (eg. K. aerobia, K. gamospora, K. servazzii
(previously Saccharomyces servazzii) have been since found in other
countries from a wide range of environments.
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The genus Kazachstania originally described a single species –
Kazachstania viticola; first isolated from fermenting grapes in Kazakhstan in
1971. Various species belonging to Saccharomyces, Kluyveromyces,
Arxioxyma and Pachytichospora have been subsequently reassigned into
the genus through multigene sequence analysis.
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Figure 1. Concentration of isoamyl acetate and phenylethyl acetate in sequential fermentation
by Kazachstania spp. isolates and S. cerevisiae (sterile Viognier juice).

Screening of yeast to improve the aroma diversity of wines
Along with other frequently isolated non-Saccharomyces species in Shiraz grape
must (i.e. Aureobasidium pullulans, Torulaspora delbrueckii, Wickerhamomyces
anomalus), Kazachstania spp. isolates were screened for enzymatic activities, as
well as ethanol tolerance and hydrogen sulfide production. Representative isolates
from each species were evaluated for their fermentation efficiency (as monocultures)
in a defined grape-like medium.
Three isolates were then chosen (2 x K. aerobia and 1 x K. servazzii) for sequential
fermentation trials in sterile Viognier grape juice. Sequential inoculation of the
Kazachstania spp. and S. cerevisiae (EC1118) 72 h later, resulted in a significant
increase of isoamyl acetate (fruity, banana aroma) and phenylethyl acetate (floral
and honey aroma) in the resultant wines when compared to the Saccharomyces
control wines (Fig. 1).
Figure 2. Sensory attribute scores of Shiraz wines (blended replicates) obtained with
Kazachstania spp. and S. cerevisiae. Sensory attributes were quantified by a 7-point
intensity scale. Means in attribute intensities were significantly different at p < 0.05
(Fisher’s LSD test). EC1118 = S. cerevisiae, PF_9_W18 = K. aerobia, PF_8_W29 = K.
aerobia, PF_9_W20 = K. servazzii. F = Flavour, A = Aroma.

Kazachstania spp. are high producers of acetate esters
The influence of Kazachstania spp. on wine aroma and sensory
perception was then tested through non-sterile sequential fermentations in
Merlot and Shiraz. Both K. aerobia and K. servazzii consistently produced
high levels of phenylethyl acetate and isoamyl acetate in either wine.
Additionally, sensory analysis revealed that Shiraz wines made with
Kazachstania spp. were perceived as ‘jammy’, ‘red fruit’ and had overall
higher aroma intensity (Fig. 2). These attributes were correlated with fruity
compounds such as methyl hexanoate (fruity) and ethyl (E)-2-butanoate
(sweet, caramel) (Fig. 3). The S. cerevisiae treatments were associated
with less favourable attributes (i.e. ‘cooked vegetable’, ‘earthy’, ‘forest
floor’ and ‘savoury’).
These Kazachstania spp. isolates have the potential for industrial use to
meet the ever-changing demands for fermented beverages with improved
sensory attributes/characteristics.
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Figure 3. Principal component analysis of volatile and sensory profiles in blended Shiraz wines. Yeast
isolates (treatments) represented in black, volatile constituents represented in red and sensory attributes
represented in blue. 7254 = S. cerevisiae (EC1118), 4638 = K. aerobia (PF_9_W18), 8570 = K. aerobia
(PF_8_W29), 1483 = K. servazzii (PF_9_W20).
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