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Introduction
Finished wine is commonly tested at the blending and bottling stages. Testing 
at these stages provide valuable insights to ensure the finished product meets 
quality control guidelines and standards. At bottling, it is important to know that 
unwanted fermentation will not take place or that unstable acidity or pH levels 
will not ruin the ageing process. Measuring ethanol content is also important to 
ensure accurate labeling and adherence to any governmental regulations.

To serve this market, PerkinElmer offers an FT-IR technology-based solution that 
will detect the key quality parameters of the wine. The FT-IR technology is highly 
suitable for these purposes as it enables multi-parament analysis and results in 
seconds. Sample preparation is unnecessary for filtered wines, so products can 
be analyzed without changing physical or chemical properties.

Analysis of Finished Wine 
using the LQA™ 300

LQA 300
Built on PerkinElmer’s liquid analyzer platform, 
the LQA 300 is a state-of-the art instrument, with 
modern FT-IR optics, and simple to use powerful 
software. In addition to finished wine, the LQA 300 
can also test must and must under fermentation 
thereby increasing its value and versatility. Ideal for 
routine analysis throughout the entire winemaking 
process, this instrument offers a straightforward 
workflow and results for multiple components in 
less than 45 seconds for a single replicate. 
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Method
Measurements were carried out using a LQA 300 according 
to a standard protocol with duplicate measurements per 
sample. Hundreds of wine samples were used to develop 
the calibrations. The wines were red, white, rosé, sparkling 
and sweet of vintages from 2007 to 2020 from the following 
countries: France, Spain, Italy, Germany, Austria, Portugal, 
Croatia, Slovenia, USA, Canada, Chile, Argentina, Australia, 
New Zealand, South Africa. Still wines were poured into a 
beaker and measured directly. Sparkling wines were degassed 
by lightly shaking the sample container to release the carbon 
dioxide before the measurement.

Reference analyses were made close in time to spectroscopic 
measurements to avoid biases from oxidation or other 
processes. Table 1 lists the reference methods by parameter. 

Calibration models were developed to model the relationships 
between the collected FT-IR spectra and reference chemistry 
results using Partial Least squares regression (PLS). 

For validation, an independent set of samples were analyzed, 
and spectral data was collected. 

Results and Discussion
Table 2 below summarizes validation statistics of the calibrations for finished wines.

Table 1: Wine analysis reference methods

Parameter Reference method

Ethanol Distillation and electronic densimetry
Glucose+Fructose Enzymatic
Total Acidity Potentiometric
Volatile Acidity Garcia Tena
Malic Acid Enzymatic
Lactic Acid Enzymatic
pH Potentiometric
Density Electronic densimeter
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The large product variability built into the calibrations allow them to be robust and accurate. A local slope and intercept adjustment 
should be expected to optimize the performance of the calibrations for local sample variations.

Table 2: Statistics of validation of the calibrations

Parameter Unit N Min Max R2 Accuracy Repeatability

Ethanol % vol 45 5.3 16.4 >0.99 0.11 0.04
Glucose+Fructose g/l 32 0.1 24.3 0.99 0.6 0.19
Glucose+Fructose g/l 10 41 155 >0.99 2.4% CVa 0.5% CVa
Total Acidity g/l Tartaric acid eq. 49 3.4 8.3 0.87 0.28 0.05
Volatile Acidity g/l Acetic acid eq. 41 0.2 1.0 0.84 0.07 0.02
Malic Acid g/l 46 0.0 3.4 0.91 0.25 0.06
Lactic Acid g/l 48 0.0 3.2 0.92 0.19 0.07
pH - 44 2.6 3.9 0.87 0.11 0.012
Density g/ml 44 0.986 1.16 >0.99 0.01 0.0001

*For high values of Glucose+Fructose the reference method has approximately constant coefficient of variation (CV) meaning that the method is more 
precise and accurate in lower end of the range in terms of g/l.


