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What are we really measuring when we measure
dissolved oxygen in wine?

Oxygen meters do not measure oxygen in mg/L. Their sensors respond to oxygen partial
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pressure (pO,) or flux, and the instrument converts that signal using a solubility model. In wine,
the matrix can affect both solubility and sensor response. Values in mg/L are useful under
controlled conditions, but are not always comparable across wines or instruments. Recording
the native signal, temperature, pressure, and context allows more reliable interpretation of the

result and its consumption kinetics'.

A familiar number that hides a conversion

and note, for example, 0.42 mg/L. It looks direct, but the wine-to-screen
result involves a conversion.

An oxygen sensor does not weigh the oxygen in a lire of wine. In a :
Clark electrode, the current depends on flux through the membrane; in an

optical sensor, oxygen quenches an indicator's luminescence. The primﬂory Surprisingly, we knew this half a century ago
or flux.

. Between 1970 and 1979, several Soviet groups studied oxygen solubility

) ) . . ) i and measurement in real wines. Language barriers and limited journal
The result is not necessarily wrong, but it is derived: its accuracy depends _ NP A

i ) i access kept the work litfle known, yet its findings remain remarkably
on both the sensor and the model. An instrument can be precise and : current
repeatable yet still report only an approximate concentration if the model , , ‘ "
: Manuilova found that increasing temperature reduced oxygen solubility

i while the polarographic response could rise. Fal'kovich concluded that
. membrane sensors responded to pO,, not directly to a mass of oxygen.
Many oxygen meters are calibrated in air-saturated water or use water- Moditis highlighted the role of extract, and Datunashvili proposed

based solubility relationships. These are suitable references for checking composition-specific equations for wine.

the sensor, but not for assuming that pO, and mg/L are related in the . The shared message was clear: converting a signal info mg/L requires
' 2 ; T . -
¢ knowledge of oxygen solubility in that particular liquid. Half a century

o ) ) . ¢ later, our sensors are better, but the conversion often remains generic
Wine is a complex, reactive hydroalcoholic matrix. Ethanol, sugars, and

extract affect solubility; temperature and pressure affect both solubility

and fransport. Headspace and CO, fake us siil further from a glass of - Optical sensors have been a major advance: they are stable, require less

¢ maintenance, do not consume oxygen during measurement and allow
¢ measurements with minimal disturbance.

response reflects oxygen availability at the sensor interface —pO,
To express it in mg/L, the instrument applies a solubility relationship.

does not represent the wine.

Wine does not behave like water

same way in wine.

water at equilibrium.

Therefore, no single coefficient applies to every wine. At the same pO,,
different wines may contain different amounts of physically dissolved
oxygen; a generic conversion can hide that difference rather than
resolve it.

Two matrix effects must be kept separate. The physicochemical effect :

changes solubility and the pO,-to-mg/L relationship. The instrumental
effect alters sensor response and may depend on the luminophore ond

i its support or, in polarographic instruments, on membrane diffusion. In
The usual procedure is simple: insert the probe, wait for a stable reading i del Alamo-Sanza et al. {2014)?, deviations were already evident in hPa

and differed among instruments. In eight real wines, direct errors of

11-19 % fell to 0-5 % ofter device-specific compensation for ethanol
and sugar, and below 0.5 % with one optical system. This corrected
the sensor response; it did not determine the true solubility of the wine.

3456

A better sensor does not solve the model problem

Yet the luminophore sfill responds to oxygen in its immediate surroundings,
¢ and the software needs a model to express that response as a mass
i concenfration. Better precision and repeatability do not correct for

unknown wine solubility.

i We can get a more stable number without making it more universal.
Precision and interpretive validity are different questions.

From sensor signal to the value in mg/L

The wine matrix can affect both sensor response and the conversion of pO, into mg/L.
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® These are different problems: correcting sensor response does not mean that the wine's true solubility is known.

FIGURE 1. The matrix can affect hoth the sensor response and the conversion of pO, info mg/L.

1 The publication of this article in English is offered to you by Moét Hennessy.
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When can we compare values in mg/L?

They are useful in a controlled context; beyond it, additional information is needed.

( @ GREEN ZONE - SAME CONTEXT

Following one wine over time
Relative comparison throughout the process

READING t, READING t,
PROCESS
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IiiUstrative example
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0 Same wine
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o Temperature, pressure and protocol controlled
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@ AMBER ZONE - CONTEXT CHANGES

Comparing results across systems

The same number may not mean the same thing

CONTEXTA CONTEXT B
Wine A # Wine B
Instrument 1 Instrument 2
Condition 1 Condition 2

o Different matrix or composition
o Different instrument or conversion model

@ Different temperature, pressure or protocol

INTERPRET WITH CAUTION
add pO,, T, P, composition and the model used

® Rule of thumb: the more the context changes, the less universal a comparison in mg/L becomes.

FIGURE 2. Values in mg/L are useful within a controlled confext; beyond it, they require addifional information.

So, should we stop using mg/L?

No. Values in mg/L are useful for tracking one wine under fixed condifions
and relative changes. _
Use them with caution when comparing matrices, instruments, or
laboratories; in  stoichiometric  calculations or estimates of SO,
requirements; and when inferpreting a single reading as if the wine :
were at equilibrium.

A simple proposal for better winery measurements

To understand where the number comes from and when it is valid, record :
the following whenever the instrument allows: '
- The native reading. pO,, hPa or percentage saturation, in addition
fo mg/L. '
- Actual temperature and absolute pressure. _
- Calibration and model. Record those used to convert pO, info mg/L,
keeping them separate from instrumental compensation for matrix :
components.
- The matrix. Identify the wine, alcohol content, sugars, extract, and
other relevant factors.
- Measurement context. Record where and when the measurement
was made, stabilisation time, agitation, headspace, and whether the
wine was taking up or consuming oxygen.
If the instrument reports only mg/L, the measurement remains useful for
internal control if the instrument and protocol are kept constant. Do not
give the result a universality that the procedure cannot guarantee. :
A single reading reflects the momentary balance between oxygen entry :
and consumption. In process studies, the evolution of pO,—its slope, :
depletion time, or area under the curve—often fells us more than one !
value. Values in mg/L remain useful as an operational expression within
a known model and set of conditions”. :

Conclusion

The question is not whether modern oxygen meters measure well, but
what the number on the screen means. :
In wine, values in mg/L result from a conversion that depends :
on composition, temperature, pressure, and the solubility model. i
Possible matrix interference with the sensor adds a separate effect. :
The two must be evaluated independently. '
Recording the nafive signal and the measurement context, and paying
attention to kinetics, makes oxygen control more transparent, comparable,
and useful for winery decisions.l ‘
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Source: Sourced from the research arficle: “Reassessing dissolved oxygen measurement in wines:
Physicochemical and mefrological limitations of mass-based reporting” (Food Chemistry, 2026).
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