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Determination of Moisture in Honey by Refractive Index
Measurements

Relevant for: Food

The moisture content of honey is an important quality criterion in determining the ability of
honey to remain stable and resist spoilage by yeast fermentation.

1 Sweet, sweet honey

Honey, as extracted from the comb, is an agueous
dispersion of materials with a wide range of patrticles,
inorganic ions, saccharides and other organic materials,
like yeasts, enzymes or pollen grains.

Sugars are the major ingredients in honey. Most physical
properties of honey are defined by the types and
concentrations of these carbohydrates.

The moisture content of honey determines the capability
of honey to remain stable and to resist spoilage by yeast
fermentation. The higher the honeys moisture content,
the higher the probability that the honey will ferment
during storage.

The moisture content is therefore of great importance to
honey producers, packers and merchants, as it defines
the storage stability and the quality of honey.

Honey quality standards for moisture content of honey
are specified in the European Honey Directive
2001/110/EC, in the Codex Alimentarius Standard 12-
1981 for honey as well as in DIN 10752 and AOAC
969.38B standards.

As the moisture content in honey significantly defines the
quality of the product, the determination of moisture in
honey is of special interest for honey producers, as well
as for exporting and importing industries. It may also be
of interest for customs, as taxes apply to the actual
product. The more accurate the moisture content of
honey may be determined, the more precisely its value
be calculated. Thinking in huge batches, small numbers
actually make significant differences.

2  Principle

The method is based on the fact that the refractive index
of a solution increases with its solid content and
decreases with moisture content. A formula was
developed by Wedmore from the data of Chataway,
giving a correlation between moisture content of honey
and refractive index. These tables are the base for
moisture content calculations in above standards and the
“Honey Moisture Content” scale given in the Abbemat
refractometer.

3 Safety precautions

This method does not contain any safety instructions. It
is the responsibility of the user of this method to establish
appropriate health and safety practices and to determine
the applicability of regulatory limitations prior to its use.

4  Apparatus

A refractometer with a resolution of at least 0.0001, a
50 mL flask and a water bath are required. All new
generation Abbemat types are suitable for this
application.
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Figure 1: The Abbemat refractometer family from Anton Paar.

The measuring prism of the Abbemat must be kept
clean. The working surfaces of the prism should be free
from scratches. The instrument should be calibrated
against a refractive index standard provided by Anton
Paar. The temperature control of the liquid being
examined and the cleanliness of the prism should be
checked frequently by determining the refractive index of
deionized water.

5 Measuring procedure

5.1 Sampling

A representative sample from the honey lot has to be
used for measurement. The sample should be filtered

through a stainless-steel sieve of 0.5 mm mesh diameter.

Comb honey:

Uncap the comb. For separation of the honey from the
comb, drain the comb through a 0.5 mm sieve without
heating.

Liquid or crystallized honey free from extraneous matter:

The honey has to be homogenized by stirring thoroughly
(at least three minutes). If the honey is hard and
compact, it can be softened by heating in a thermostatic
bath at not more than 40 °C.

Liquid or crystallized honey containing extraneous
matter:

Remove any coarse material, stir the honey at room
temperature and pass through a 0.5 mm sieve.

5.2 Measurement

- Homogenize the prepared sample again and put it
into a flask. Close the flask tightly.
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- Place the flask into a water bath at 50 °C (+/ 2 °C)
until all sugar crystals have dissolved.

- Cool down to room temperature and stir again.

- Make sure that the scale “Honey Moisture
Content” is selected on the Abbemat. Clean the
measuring prism of the Abbemat thoroughly.

- Apply the sample to the measuring prism (directly
after homogenization) and wait until the readings
have stabilized. This may take a couple of
minutes.

- Take the reading.

- Clean the prism carefully after use.

6 Limitations

When compared to the Carl Fisher method, refractometry
does not give the true water content and gives lower
values. However, the main interest is to provide a very
simple, fast and reproducible method. This is why this
method is successfully used internationally as a standard
method.

Hint: For the Abbemat 3X01 series the “Honey Moisture
Content” method can be requested. All other Abbemat
types are already equipped with the method.

7 Cross references

Specific Rotation of Honey, International Honey
Commission (2002) (MCP polarimeter)

Determination of saccharase activity, Siegenthaler
method, DIN 10759-2 (spectrophotometer)

Density of Honey (DMA density meter application report)
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