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Kefir is a dairy beverage obtained through milk
fermentation by kefir grains - a heterogeneous
consortium of microorganisms, including lactic acid bacteria
(LAB), yeast and acetic acid bacteria - which serve as the
starter culture [1]. Kefir consumption is increasing worldwide
owing to its health-promoting benefits as a natural probiotic
and as a source of bioactive peptides, but also for its pleasant
and distinctive flavor which is mainly due to a wide range of
Volatile Organic Compounds (VOCs) released upon
activation of fermentation metabolic processes (glycolysis,
lipolysis and proteolysis). Recent efforts have explored the
use of experimental starter cultures, in combination with
LAB, to enhance the nutritional and sensory profiles of
fermented milk-based beverages [2]. As a major by-product
of the dairy industry, whey poses environmental and cost
challenges due to its disposal. Therefore, in the last years,
research has been focused on the production of novel dairy
starter cultures using whey as raw material [3].

OBJECTIVE }

This study aimed to compare the Volatilome of two whey-
based kefirs produced at a laboratory scale using either
commercial (Control) or experimental starter (Exp), to
assess the effect of the starter on sensory traits of the drinks .

{ EXPERIMENTAL PLAN

=

~

WHEY COLLECTION

Clarification and pasteurization (e.g., 72°C, 15 s).
Centrifuge & store at 4°C
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Control; commercial starter
Exp; experimental LAB starter. Inoculum 1-2% v/v
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VOCs analysis was performed by Headspace Solid-Phase
Microextraction coupled with Gas Chromatography—Mass
Spectrometry  (HS-SPME/GC-MS). The VOCs semi-
quantitative data, expressed as percentage relative area (%
RTA) respect to the internal standard (3-octanol), were
treated by statistical analysis using Metaboanalyst.
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Overall, the HS-SPME/GC-MS allowed to detect 43 VOCs in
whey-based kefir samples, including aldehydes, alcohols,
ketones and acids. Heatmap, reported in Figure 1, revealed
that different starter cultures had great impacts on both
qualitative and semi-quantitative VOCs composition
of control and experimental whey-based kefir
samples. Commercial whey-based Kefir revealed higher levels
of ketones (65.3%) and acids (30%), particularly diacetyl
and acetoin which confer buttery and creamy sensory notes,
but also butanoic and hexanoic acids, often responsible for
rancid or cheesy off-flavors. In contrast, experimental whey-
based kefir displayed a more balanced aromatic profile,
enriched in alcohols (27.3%) and aldehydes (14%), such as 3-
methyl-1-butanol, 2-methyl-1-butanol and 3-
methylbutanal which impart fruity, malty and chocolate-likes
aroma.
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Fig.1 Heatmap visualization and proportions of the VOCs detected
in Control and Exp whey-based kefir.

CONCLUSIONS

Different starters play a major role on the Volatilome of

whey-based kefir, supporting the wuse of tailored
fermentation strategies to modulate sensory
properties. The analytical approach here adopted can
contribute to the valorization of whey, turning it from waste
into a sustainable resource for the development of potential
healthy beverages with enhanced organoleptic properties,
aligning with Nutrage project aims.
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