
Silvia Marten, Jonny Harms

Calibration Curve of Ethanol 
r2 = 0.999972 

Smart Wine Analysis
Introduction:
When studying the composition of wine it is 
advantageous to be able to simultaneously acquire 
information on various substances (acids, sugars, 
and alcohols) in as short a time as possible. This 
can be quickly analyzed by way of HPLC. Following 
parameters can be obtained from the 
chromatogram:

The KNAUER Smartline HPLC system for simple and 
fast wine analysis consists of the Pump 1000, RI 
Detector 2300, Autosampler 3800, Manager 5000 with 
degasser module and a column oven

• Monitoring of the fermentation progress during wine 
production

• Measurement of fermentation by-products such as glycerin 
and butanediol

• Confirmation of the breakdown of organic biological acids
• Evlauation of wine character (sweet/dry)
• Quality control of wine through batch inspection 

("fingerprint" of the wine)

Method parameters:
Column: Eurokat H 300 x 8 mm (B146) 

and precolumn
Eluent: 0.00125 M sulfuric acid
Flow rate: 0.4 ml/min
Temperature: 95°C
Injection volume: 5 µl / 20 µl
Detection: Refractive index (Smartline 2300)

With one injection, it is possible to obtain the concentrations of citric acid, tartaric acid, glucose, malic acid, 
fructose, succinic acid, lactic acid, glycerol, acetic acid, butanediol and ethanol. The calibration range is 0.2 g/l up 
10 g/l. For glycerin and ethanol a larger range from 2 g/l up to 160 g/l is tested. The named components were 
analyzed in various types of red and white wines. 

Results:

All standards gave very good linear calibration curves 
with regression coefficients (r) of  0.9998 or better. The 
above-named substances were identified in different 
wines as being  12 – 13 % of the sample weight. 
Interestingly, white wine # 2 contained a markedly higher 
amount of malic acid  (11.585 g/l) and fructose (12.919 
g/l) and less alcohol (87.202 g/l) in comparison to all of 
the other wines analyzed. This result causes us to 
conclude that the fermentation process proceeded 
quickly and then was prematurely stopped. 

The flavor of the wine is dependent on the tartaric 
acid and malic acid concentrations, as well as the 
total acid content comprised mainly of lactic acid, 
citric acid, and succinic acid. The wines analyzed 
gave an average total acid content of 7 – 8 g/l, 
with the exception of white wine # 2. The 
concentration of volatile acetic acid was nearly 
0.36 g/l in the white wine sample and, as 
expected, 0.65 g/l in the red wine, twice the 
amount of the white wine. 

Analysis of Wine 
Conditions: Column  Eurokat H 300 x 8 mm (B146) 

 Eluent   0.00125 M sulfuric acid 
 Flow   0.4 ml/min 
 Temperature  95 °C 
 Injection volume 5 µl 
 Detection  Refractive Index (Smartline 2300) 

Filename: \\Labor3\Labor3D\ChromGate\Projects\Weinanalytik\Data\Rotwein 5 µl 95°C 001 
Sample ID: Rotwein 5 µl 95°C 
Injected on: 05.04.2004  13:56:53 

 
Calibration Mehod:  \\Labor3\Labor3D\ChromGate\Projects\Weinanalytik\Method\Weinanalytik_Calibration.met 
Calculation Method: External Standard 

S 2300 
Results 
Pk# Name Retention Area Height ESTD Units 

Time concentration 

1 CitricAcid 12.283 98127 3783 1.195 g/l 
2 TartaricAcid 12.900 236473 8808 2.622 g/l 
3 Glucose 14.717 73412 2734 1.005 g/l 
4 MalicAcid 15.500 305124 10552 3.261 g/l 
5 Fructose 16.417 425668 11796 5.264 g/l 
6 SuccinicAcid 17.800 140279 2584 1.912 g/l 
7 LacticAcid 20.100 104133 2708 1.705 g/l 
8 Glycerol 22.283 614282 17104 8.039 g/l 
9 AceticAcid 23.600 23710 600 0.397 g/l 

10 Butanediol    0.000 g/l 
11 Ethanol 35.650 4159017 66710 108.670 g/l 

Totals  6180225 127379          134.070  g/l 

Calibration standard

Overlaid Wine Samples

Knauer ASI . Advanced Scientific Instruments
Hegauer Weg 38, D-14163 Berlin, Germany


