
Analysis of Carbohydrates 
in Lemonade using HPLC

Abstract

The following carbohydrates have been analyzed: glucose, galactose, raffinose, fructose,
mannitol, sorbitol, lactose, maltose, cellobiose, and sucrose. Food carbohydrates are
characterized by a wide range of chemical reactivity and molecular size. Because carbohydrates
do not possess chromophores or fluorophores, they cannot be detected with UV-visible or
fluorescence techniques. Nowadays, however, refractive index detection can be used to detect
concentrations in the low parts per million (ppm) range and above, whereas electrochemical
detection is used in the analysis of sugars in the low parts per billion (ppb) range.

Sample preparation

Degassed drinks can be injected directly after filtration. More complex samples require more
extensive treatment, such as fat extraction and deproteination. Sample cleanup to remove less
polar impurities can be done through solid-phase extraction on C18 columns.

Norm

200

400

600

800

Standard

Lemonade

Raffinose

Citric acid? Lactose

Glucose

Galactose

Fructose
5 10 15Time [min]

Column
300 ˘ 7.8 mm Bio-Rad HPXP, 9 µm
Mobile phase water
Column compartment 80 ºC
Flow rate 0.7 ml/min
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Sample preparation
Samples were directly injected.
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Chromatographic conditions 

The HPLC method presented here was used to analyze mono-, di-, and
trisaccharides as well as sugar alcohols.

HPLC method performance

Limit of detection
<80 ng with S/N = 2

Repeatability of
RT over 10 runs <0.05 %
areas over 10 ru ns 2 %
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Equipment 

Agilent 1100 Series 
• degasser
• isocratic pump
• autosampler
• thermostatted column 

compartment
• refractive index detector
Agilent ChemStation +
software
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Figure 2
Analysis of carbohydrates in corn extract
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