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FOREWORD
This Malaysian Standard was developed by the Working Group on Honey under the authority
of the Food and Agricultural Industry Standards Committee.
During the development of this standard, reference was made to the following:
a) Harmonised Methods of the International Honey Commission.
b) AOAC Official Methods of Analysis (1990).

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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METHODS OF TEST FOR HONEY

1. Scope

This Malaysian Standard prescribes the methods for the analysis of honey.

2. Reagents

Unless otherwise specified, chemicals shall be of recognised analytical reagent quality.

3. Apparatus

The apparatus described in the individual clauses are essential items that are appropriate to a
particular method of test.

4, Sample preparation

The sample to be analysed should be representative of the honey lot. All honey samples
should be prepared in the following manner before analysis. For straining, use a stainless
steel sieve, mesh diameter 0.5 mm.

4.1 Liquid or crystallised honey free from extraneous matter

Homogenise the laboratory sample by stirring thoroughly (at least 3 min). Ensure that as little
air as possible is stirred into the honey, especially if the sample is to be used for
determination of hydroxymethylfurfural.

4.2 Liquid or crystallised honey containing extraneous matter

Remove any coarse material, subsequently stir the honey at room temperature and pass
through a 0.5 mm sieve. Gently press crystallised honey with a spatula through the sieve.

4.3 Comb honey

Uncap the comb. Drain the comb through a 0.5 mm sieve without heating in order to separate
honey from the comb.

5. Determination of moisture - Refractometric method

5.1 Scope

This method prescribes a procedure to determine the water content of honey.
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5.2 Principle

The method is based on the principle that refractive index increases with solids content. The
table was constructed from a plot of the logarithm of the refractive index minus unity plotted
against the water content as determined by vacuum drying, a technique which requires much
greater manipulative skill.

5.3 Definition

The moisture content is that value determined from the refractive index of the honey by
reference to a standard table.

5.4 Apparatus
5.41 Flasks, 50 mL.
5.4.2 Water bath

5.4.3 Abbe or equivalent refractometer, regularly calibrated with distilled water or with
another certified reference material. The refractive index for water (np) at 20 °C is 1.3330.

5.5 Procedure

5.5.1 Sample preparation

Prepare the sample according to Clause 4.

5.5.2 Dissolution

Homogenise the prepared sample again and put in a flask. Close the flask and place in a

water bath at 50 °C £ 0.2 °C until all the sugar crystals are dissolved. Cool the solution to
room temperature and stir again.

NOTE. Ensure that the flask is air tight.
5.5.3 Determination

Ensure that the prism of the refractometer is clean and dry. Directly after homogenisation,
cover the surface of the prism evenly with sample. After 2 min read the refractive index.
Measure each sample twice and take the average value. Read the corresponding moisture
content from Table 1. Carefully clean the prism after use.

NOTE. The method refers only to the use of the Abbe refractometer, not to digital instruments.
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Table 1. Relationship of water content of honey to refractive index

Water Refractive Water Refractive Water Refractive
Content Index at Content Index at Content Index at
(g/100 g) 20 °C (g9/100 g) 20 °C (9/100 g) 20 °C

13.0 1.5044 17.2 1.4935 21.4 1.4830
13.2 1.5038 17.4 1.4930 21.6 1.4825
13.4 1.5033 17.6 1.4925 21.8 1.4820
13.6 1.5028 17.8 1.4920 22.0 1.4815
13.8 1.5023 18.0 1.4915 22.2 1.4810
14.0 1.5018 18.2 1.4910 22.4 1.4805
14.2 1.5012 18.4 1.4905 22.6 1.4800
14.4 1.5007 18.6 1.4900 22.8 1.4795
14.6 1.5002 18.8 1.4895 23.0 1.4790
14.8 1.4997 19.0 1.4890 23.2 1.4785
15.0 1.4992 19.2 1.4885 23.4 1.4780
15.2 1.4987 19.4 1.4880 23.6 1.4775
15.4 1.4982 19.6 1.4875 23.8 1.4770
15.6 1.4976 19.8 1.4870 24.0 1.4765
15.8 1.4971 20.0 1.4865 24.2 1.4760
16.0 1.4966 20.2 1.4860 24.4 1.4755
16.2 1.4961 20.4 1.4855 24.6 1.4750
16.4 1.4956 20.6 1.4850 24.8 1.4745
16.6 1.4951 20.8 1.4845 25.0 1.4740
16.8 1.4946 21.0 1.4840

17.0 1.4940 21.2 1.4835

NOTES:

1. Values for 20 °C are Wedmore’s calculation, Bee World 36. 197-206 (1955).

2. If refractive index is measured at temperature above 20 °C, add 0.00023 per degree and if measured below 20
°C, substract 0.00023 per degree before using table.

6. Determination of moisture - Direct drying method

6.1 Scope

This method prescribes a procedure to determine the moisture content in honey using a
drying oven.

6.2 Principle

The method is based on the evaporation of moisture in the sample by direct heating in a
vacuum oven at < 70 °C (preferably 60 °C) under pressure 50 mm Hg (6.7 kPa) or less.

6.3 Definition

The moisture is the loss in weight after drying at < 70 °C under reduced pressure.
3
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6.4 Reagents

6.4.1 Sand

6.4.2 Distilled water

6.5 Apparatus

6.5.1 Analytical balance, accurate to 0.1 mg.

6.5.2 Vacuum oven

6.5.3 Oven, capable of being controlled at 103 °C + 2 °C.
6.5.4 Dish, flat bottom with an airtight lid.

6.5.5 Desiccator, containing an efficient desiccant, for example, phosphorous (V)
pentaoxide or freshly dried silica gel.

6.6 Procedure
6.6.1 Preparation of the dish

Dry the dish and its lid for 1 h in the oven controlled at 103 °C + 2 °C. Remove the dish and its
lid from the oven and allow them to cool to room temperature in the desiccator for about 30
min. Weigh the dish and lid to the nearest 0.1 mg.

6.6.2 Sample preparation
Prepare the sample according to Clause 4.
6.6.3 Determination

6.6.3.1 Place a test portion of approximately 3 g into the prepared dish. If necessary, add a
few millilitres of water to incorporate sample thoroughly with enough sand and spread it
uniformly over the bottom of the dish. Cover the dish with its lid and weigh to the nearest 0.1
mg.

6.6.3.2 Place the dish containing the test portion, with the lid removed but alongside the dish,
in the vacuum oven. Close the oven and reduce the pressure slowly using the vacuum pump
to 50 mm Hg or less.

6.6.3.3 Allow dry air to enter the oven slowly through the drying system at such rate that one
bubble per second passes through the bubble train. Dry to constant weight at < 70 °C under
pressure 50 mm Hg or less, maintaining the current of dry air. At the end of the drying period,
allow air to enter the oven slowly for 2 min to 3 min.

6.6.3.4 Fit the lid on the dish and place it in the desiccator. Allow to cool at room temperature
for at least 25 min and weigh to the nearest 0.1 mg.



MS 1531 : 2002

6.7 Calculation and expression of result

Moisture content in honey, expressed as percentage by weight is calculated using the
following formula:

m —m

— 2100
m -m
1 0
where,
mp is the weight of dish and lid;
my is the weight of dish, test portion and lid before drying; and
mp is the weight of dish, test portion and lid after drying.

Round the result to two decimal places.

7. Determination of ash
71 Scope

This method prescribes a procedure to determine the ash content in honey. The ash content
is used to assess the type of honey.

7.2 Principle
The honey is ashed at a temperature <600 °C and the residue weighed.
7.3 Definition

The ash content of honey means the residue, which is obtained by a defined procedure and
expressed as a percentage by weight.

7.4 Reagents

7.4.1 Olive oil, free from ash.

7.5 Apparatus

7.5.1 Platinum or quartz or porcelain ash dish, of suitable size.

7.5.2 Appliance for preliminary ashing, such as an infra-red heater, a gas burner or a hot
plate.

7.5.3 Electric furnace, adjustable to 600 °C + 25 °C.
7.5.4 Desiccator, containing an efficient desiccant.

7.5.5 Analytical balance, accurate to 0.1 mg.
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7.6 Procedure
7.6.1 Preparation of the ash dish

Dry the ash dish in the electrical furnace at ashing temperature, subsequently cool in a
desiccator to room temperature and weigh to 0.001 g.

7.6.2 Sample preparation

Prepare the sample according to Clause 4.

7.6.3 Determination

7.6.3.1 Weigh 5 g to 10 g of the sample to the nearest 0.001 g into the dried ash dish. Add
two drops of olive oil. Commence preliminary ashing without loss at a low heat rising to 350
°C to 400 °C by using one of the appliances, until the sample is black and there is no loss by
foaming.

7.6.3.2 After the preliminary ashing, place the dish in the preheated furnace and heat for at
least 1 h. Cool the ash dish in the desiccator and weigh. Continue the ashing procedure until
constant weight is reached.

7.7 Calculation and expression of results

The ash content in honey, expressed as percentage by weight is calculated using the
following formula:

where,

my is the weight of honey taken;

m; is the weight of dish and ash; and
my s the weight of dish.

Round the result to two decimal places.

8. Determination of pH and free acidity by titration to pH 8.30

8.1 Scope

This method prescribes a procedure to determine the pH and free acidity of honey.



MS 1531 : 2002

8.2 Principle

The sample is dissolved in water, the pH measured and the solution titrated with 0.1 M
sodium hydroxide solution to pH 8.30.

8.3 Definition

pH indicates the hydrogen ion concentration in a system and is expressed as - logio [H], the
negative logarithm of the hydrogen ion or proton concentration. The free acidity of honey is
the content of all free acids, expressed in milliequivalents per kilogramme honey, determined
by this method.

8.4 Reagents

8.4.1 Distilled water, carbon dioxide-free.

8.4.2 Buffer solutions, for calibration of the pH meter at pH 3.7 (or 4.0), 7.0 and 9.0.

8.4.3 0.1 M sodium hydroxide solution, accurately standardised.

8.5 Apparatus

8.5.1 pH meter, accurate to 0.01 units.

8.5.2 Magnetic stirrer

8.5.3 Burette, 10 mL, 25 mL or automatic titrator.

8.5.4 Beaker, 250 mL.

8.6 Procedure

8.6.1 Calibration of pH meter

The meter should be calibrated at pH 3.7 (or 4.0), 7.0 and 9.0.

8.6.2 Sample preparation

Prepare the sample according to Clause 4.

8.6.3 Determination

8.6.3.1 Determination of pH

Dissolve 10 g sample in 75 mL of carbon dioxide-free water in a 250 mL beaker. Stir with the
magnetic stirrer, immerse the pH electrodes in the solution and record the pH.

8.6.3.2 Determination of free acidity

Titrate the dissolved sample with 0.1 M NaOH to pH 8.30 (a steady reading should be
obtained within 120 s of starting the titration, in other words, complete the titration within 2
min). Record the reading to the nearest 0.2 mL when using a 10 mL burette and to 0.01 mL if
the automatic titrator has sufficient precision.
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8.7 Calculation and expression of results
8.71 pH

Report the pH to two decimal places.

8.7.2 Free acidity

Free acidity, expressed as milliequivalents acid per kilogramme honey, is calculated using the
following formula:

mL of 0.1 M NaOH x 10.

Round the result to one decimal place.

9. Determination of water-insoluble solids

9.1 Scope

This method prescribes a procedure to determine water insoluble solids in honey.
9.2 Principle

The water-insoluble solids are collected in a crucible of specified pore size and the dried
residue is weighed after being washed free of soluble material.

9.3 Definition

Water-insoluble solids are defined as that material found by the procedure to be insoluble in
water. The result is expressed as a percentage by weight.

9.4 Apparatus

9.4.1 Analytical balance, accurate to 0.1 mg.

9.4.2 Sintered glass crucible, pore size 15 pm to 40 pm.
9.4.3 Drying oven, at135°C+1 °C.

9.5 Procedure

9.5.1 Accurately weigh approximately 20 g of honey and dissolve in about 200 mL of water
at about 80 °C. Mix well.

9.5.2 Dry the crucible in the oven and cool to ambient temperature in a desiccator
containing an efficient desiccant such as silica gel. Weigh the crucible. Return to the oven until
constant weight is obtained.

9.5.3 Filter the sample solution through the crucible. Wash carefully and extensively with
warm water until free from sugars. Check by adding to some filtrate in a test tube some 1 %
phloroglucinol in ethanol. Mix and run a few drops of concentrated sulphuric acid down the
sides of the tube. Sugars produce a colour at the interface.

8
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9.5.4 Dry the crucible at 135 °C for 1 h, cool in the desiccator and weigh. Return to the oven
for 30 min intervals until constant weight is obtained.

9.6 Calculation and expression of results

Water-insoluble solids, expressed as percentage by weight is calculated using the following
formula:

where,
mo is the weight of honey taken;
m; is the weight of crucible and water insoluble solids; and

my is the weight of crucible.

10. Determination of reducing sugars and sucrose by HPLC
10.1 Scope

This method prescribes a procedure to determine fructose, glucose, sucrose, turanose and
maltose in honey, for which precision data are acquired.

10.2  Principle

After filtration of the solution, the sugar content is determined by HPLC (High Performance
Liquid Chromatography) with Rl-detection. Peaks are identified on the basis of their retention
times. Quantitation is performed according to the external standard method on peak areas or
peak heights.

10.3  Definition

The proportion of each sugar is defined as that calculated from the formula given in the
method.

104 Reagents

10.4.1 Methanol, HPLC grade.

10.4.2 Acetonitrile, HPLC grade.

10.4.3 Eluent solution for the HPLC

Mix 80 volumes of acetonitrile with 20 volumes of water. Degas prior to use.

10.4.4 HPLC water or of equivalent purity, for example double distilled deionised water.
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10.4.5 The standard substances, fructose, glucose, sucrose, turanose and maltose.

Pipette 25 mL methanol into a 100 mL volumetric flask. Depending on the sugars to be
analysed, dissolve the amount detailed below in approximately 40 mL water and transfer
quantitatively to the flask and fill to the mark with water.

fructose: 2.000 g

glucose: 1.500 g

sucrose: 0.250 g

turanose: 0.150 g

maltose: 0.150 g

Use a syringe and pre-mounted membrane filter to transfer the solution to sample vials. The
standard solutions are stable for four weeks in the refrigerator at 4 °C and for six months at -18
°C.

10.5 Apparatus

10.5.1 Sample vials

10.5.2 Ultrasonic bath

10.5.3 Volumetric flask, 100 mL.

10.5.4 Pipette, 25 mL.

10.5.5 Membrane filter for aqueous solutions, pore size 0.45 pm.
10.5.6 Filter holder for membrane filters with suitable syringe.

10.5.7 HPLC consisting of pump, sample applicator, temperature-regulated RI-detector
thermostated at 30 °C, temperature regulated column oven at 30 °C and integrator.

10.5.8 Analytical stainless-steel column, e.g. 4.6 mm in diameter, 250 mm length,
containing amine-modified silica gel with 5 pym -7 pum particle size. Before use, carry out a
system suitability test to ensure all the sugars can be separated.

10.5.9 Analytical balance, accurate to 0.001 g.

10.6 Procedure

10.6.1 Sample preparation

Prepare the sample according to Clause 4.

10
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10.6.2 Preparation of the sample solution

Weigh 5 g of honey into a beaker and dissolve in 40 mL water. Pipette 25 mL of methanol into
a 100 mL volumetric flask and transfer the honey solution quantitatively to the flask. Fill to the
mark with water. Filter through a membrane filter and collect in sample vials. Store as that of
the standard solution (see 10.4.5).

10.6.3 High Performance Liquid Chromatography (HPLC) condition

If a column of the type described above is used, the following conditions are recommended:
Flow rate: 1.3 mL/min.

Mobile phase: Acetonitrile:water (80:20, V/V).

Column and detector temperature: 30 °C.

Sample volume: 10 pL.

NOTES:

1. If it is not possible to carry out analysis at 30 °C and if the detector cannot be thermostated at 30 °C, carry out
the analysis at ambient temperature.

2. Identical volumes of sample and standard solution should be injected.
10.7 Calculation and expression of results

10.7.1 The honey sugars are identified and quantified by comparison of the retention times
and the peak area of the honey sugars with those of the standard sugars.

10.7.2 The weight percentage of the sugars to be determined of fructose, glucose, turanose,

maltose and sucrose in g/100 g is calculated according to the following formula (external
standard procedure):

A xV xm
1 1

~ x100
A xV xm
2 2 0

where,

A; is the peak area or peak heights of the given sugar compound in the sample solution,
expressed as units of area, length or integration;

A,  is the peak heights of the given sugar compound in the standard solution, expressed as
units of area, length or integration;

V; is the total volume of the sample solution in mL;
V> s the total volume of the standard solution in mL;
my; is the weight of the sugar in grammes in the total volume of standard (V>); and

my is the sample weight in grammes.

11
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Round the result to one decimal place.
10.7.3 Percentage of total reducing sugars is equal to:

% glucose + % fructose + % maltose + % turanose

11. Determination of diastase activity

11.1  Scope

This method prescribes a procedure to determine diastase activity in honey.
11.2  Principle

A standard solution of starch, capable of developing, with iodine, a colour in a defined range
of intensity, is acted upon by the enzyme in the sample under standard conditions. The
diminution in the blue colour is measured at intervals. A plot of absorbance against time, or a
regression equation, is used to determine the time ty required to reach the specified
absorbance, 0.235. The Diastase Number is calculated as 300 divided by t, provided the
method is followed precisely. This method is based on the modification of the original work of
Schade et al (1958).

11.3  Definition

The unit of Diastase Activity, the Gothe unit, is defined as that amount of enzyme which will
convert 0.01 g of starch to the prescribed end-point in one hour at 40 °C under the conditions
of test. Results are expressed in Gothe units (or Schade units) per gramme of honey.

11.4 Reagents

11.4.1 Sodium chloride solution, dissolve 2.9 g of sodium chloride in water and dilute to
100 mL.

11.4.2 Acetate buffer solution (pH 5.3), dissolve 43.5 g of sodium acetate (CHs.
COONa.3H20) in water, adjust the pH of the solution to 5.3 with about 5 mL of glacial acetic
acid and dilute to 250 mL with water.

11.4.3 Starch solution

a) Determination of starch dry weight

Spread approximately 2 g of air dry soluble starch in a thin layer over the bottom of a
weighing container (diameter minimum 5 cm) with lid.

Weigh accurately (+ 0.1 mg) and dry for 90 min at 130 °C. Allow the closed weighing bottle to
cool for about 1 h in a desiccator and re-weigh. Calculate the weight of the anhydrous starch.

b) Preparation of starch solution

Weigh into a 250 mL conical flask the amount of air dry soluble starch which is equivalent to

2.000 g of anhydrous starch. Add 90 mL of water and mix by swirling. Bring the suspension

rapidly to the boil, swirl the flask constantly and boil gently for 3 min. Immediately transfer the
12
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hot solution to a 100 mL volumetric flask. Cool rapidly to room temperature in running water,
make up to volume with water and mix thoroughly. The solution shall be freshly prepared.

NOTE. Use only soluble starch yielding a clear blue solution, such as potato starch (see clause 11.6.3 'Calibration of
starch solution').

11.4.4 lodine stock solution, dissolve 11.0 g of twice sublimated iodine and 22.0 g of
potassium iodide in 30 mL to 40 mL of water and dilute to 500 mL. The stock solution can be
kept for approximately one year in a closed, dark bottle.

11.4.5 lodine solution, dilute, dissolve 20.0 g of potassium iodide in water, add 2 mL of
iodine stock solution and dilute to 500 mL. This dilute iodine solution shall be made on the
day of use and should be protected from air as much as possible by immediately closing the
flask after use.

11.5 Apparatus

All apparatus shall be free from detergents.

11.5.1 Thermostated water-bath, (40.0 °C + 0.2 °C).

11.5.2 Spectrophotometer cells, 1 cm.

11.5.3 Spectrophotometer, set at 660 nm.

11.5.4 Timer

11.5.5 Desiccator, containing an efficient desiccant.

11.5.6 Suitable weighing container, minimum diameter 5 cm.

11.6  Procedure

11.6.1 Sample preparation

Prepare the sample according to Clause 4.

11.6.2 Preparation of sample solution

Weigh 10.0 g of prepared sample into a beaker and dissolve completely in approximately 15
mL of water and 5 mL of acetate buffer without heating. Transfer the solution quantitatively

into a 50 mL volumetric flask containing 3 mL of sodium chloride solution and adjust the
volume to the mark with water.

NOTE. It is essential that the honey should be buffered before coming into contact with sodium chloride, as pH
values below 4.0 in the presence of sodium chloride rapidly reduce the diastase activity. The test sample can be kept
for only a few hours. Therefore, prepare immediately before the determination.

13
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11.6.3 Calibration of starch solution/adjustment of blue value

This procedure is carried out to determine the amount of water that has to be added to the
reaction mixture so that the absorbance range of the iodine starch solution is 0.745 to 0.770.

Pipette into six suitable glass flasks or test tubes 20 mL, 21 mL, 22 mL, 23 mL, 24 mL and 25
mL of water and 5 mL of dilute iodine.

Starting with the first test tube, add 0.5 mL of a mixture containing 10 mL of water and 5 mL of
starch solution, mix well by agitating and immediately read the absorbance at 660 nm against
a water blank in a 1 cm cell.

Proceed in the same way with the other test tubes, until an absorbance in the range 0.770 to
0.745 is obtained. The amount of water determined in this way is the standard dilution for
every determination carried out with the starch solution.

NOTE. The time from the addition of the diluted starch solution to the determination of the absorbance should be as
constant as possible in the calibration as well as in determining the diastase activity because the colour intensity is
time dependent. If an absorbance of less than 0.745 in the first dilution step (20 mL) or higher absorbance than 0.770
in the last dilution step (25 mL) is obtained, the starch is unsuitable for this method of determination of diastase
activity.

11.6.4 Determination in the honey sample solution

Pipette 10 mL of sample solution into a 50 mL flask and place it in the 40 °C waterbath with a
second flask containing 10 mL of starch solution. After 15 min, pipette 5 mL starch solution
into the sample solution, mix and start the timer. At periodic intervals, for the first time after 5
min, remove 05 mL aliquots and add rapidly to 5 mL of diluted iodine solution. Add the
amount of water, (as determined in 'Calibration of the starch solution’), mix well and
immediately read the absorbance of each separate solution at 660 nm against a water blank
in a 1 cm cell. The intervals after the first removal from the reaction flask shall be timed in a
manner that 3 to 4 values are obtained in a range of two absorbances 0.456 and 0.155 (linear
range).

NOTE. The following table gives the values of time intervals.

Absorbance att =5 min Time interval
A > 0.658 10 min or more

0.658 > A > 0.523 5 min to 10 min
0.523 > A > 0.456 2 min to 5 min

If the absorbance at t = 5 min is lower than 0.350 it is recommended that the reaction time for the first determination
is reduced appropriately.

14
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11.6.5 Reaction blank

Add 10 mL of sample solution prepared according to 11.6.2 to 5 mL of water and mix
thoroughly. Remove 0.5 mL of this solution and add to 5 mL of dilute iodine solution. Add the
amount of water determined in 'Calibration of the starch solution’, mix well and read the
absorbance at 660 nm against a water blank in a 1 cm cell. If there is an absorbance this
blank value shall be subtracted from the values obtained under 11.6.4.

11.7  Calculation and expression of results

The diastase activity is calculated as diastase number (DN) as follows:

_60min 010 1.0 300
t 001 20 t

X X

DN

where,

t, is the reaction time in minutes obtained as follows:

The absorbance values of the test sample solutions are plotted against the corresponding
reaction times in minutes on rectilinear paper after subtracting the absorbance of the blank
value. The regression line is drawn through the measuring points in the range of A = 0.155 to

0.456 in order to determine the time f, for A = 0.235. There should be at least three points in

the absorbance range 0.155 to 0.456. The time for A = 0.235 can also be calculated from the
regression equation and this is generally considered preferable to graphical interpolation.

12. Determination of hydroxymethylfurfural by HPLC

12.1 Scope

This method prescribes a procedure to determine hydroxymethylfurfural in honey.

12.2 Principle

Hydroxymethylfurfural (HMF) is determined in a clear, filtered, aqueous honey solution using
reverse phase HPLC equipped with UV detection. The signal is compared with those from
standards of known concentration. The method determines the concentration of 5-
(hydroxymethyl-)furan-2-carbaldehyde. The result is expressed in milligrammes per
kilogramme. This method is based on the work of Jeuring and Kuppers (1980).

12.3  Definition

HMF is an indicator of honey freshness and overheating. In fresh honey, there is practically
no HMF, but it increases upon storage depending on the pH of honey and on the storage
temperature.

124 Reagents

12.4.1 Mobile phase: water-methanol (90 + 10 by volume), both HPLC quality.
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12.4.2 Standard solution: 5-(hydroxymethyl-)furan-2-carbaldehyde (HMF) 1, 2, 5 and 10
mg/L aqueous solution. The solution should be prepared on the day of use.

12.4.3 Confirmation of standard HMF content
The absorbance A of the prepared standard solution is determined using an UV

spectrophotometer at 285 nm in 1 cm quartz cells with water in the blank cell. The
concentration of the standard solutions can be calculated from the literature values for molar

absorptivity, € = 16830 or absorptivity, a]Z‘;n = 133.57.
HMF concentration in mg/L = L x 1000
1x133.57
where A is the absorbance of the standard solution.
The calculated content shall correspond to the specifications given by the supplier.
12.5 Apparatus
12.5.1 HPLC with UV detector and integrator.
12.5.2 Column: any column with C;g reversed phase material.
12.5.3 Membrane filter, 0.45 pm.
12.6  Procedure
12.6.1 Sample preparation
Prepare the sample according to Clause 4.
12.6.2 Determination
Accurately weigh about 10 g of sample into a 50 mL beaker. Dissolve the sample in
approximately 25 mL of water and transfer quantitatively to a 50 mL volumetric flask. Dilute to
50 mL with water. Filter through a 0.45 pm membrane filter to provide a sample solution ready
for chromatography.
12.6.3 HPLC conditions
Flow rate: 1.0 mL/min.
Quantity injected: 20 uL of sample or standard solution
Detection UV 285 nm, range: 0.2 AUFS.

12.7 Calculation and expression of results

The HMF content of the sample is calculated by comparing the corresponding peak areas of
the sample and those of the standard solutions, taking into account the dilution. There is a

16
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linear relationship between the concentration and the peak area of the HMF peak. Results are
expressed in mg/kg, to one decimal place.

13. Determination of hydroxymethylfurfural by spectrophotometric
method

13.1  Scope

This method prescribes a procedure to determine hydroxymethylfurfural using
spectrophotometric method.

13.2  Principle

The determination of hydroxymethylfurfural (HMF) content is based on the determination of
UV absorbance of HMF at 284 nm. In order to avoid the interference of other components at
this wavelength the difference between the absorbances of a clear aqueous honey solution
and the same solution after addition of bisulphite is determined. The HMF content is
calculated after subtraction of the background absorbance at 336 nm. This method is based
on the original work of White.

13.3  Definition

The method determines the concentration of 5-(hydroxymethyl-)furan-2-carbaldehyde. The
result is usually expressed in milligrammes per kilogramme.

13.4 Reagents

13.4.1 Carrez solution |, dissolve 15 g of potassium hexacyanoferrate(ll), KyFe(CN)g.3H-.O
in water and make up to 100 mL.

13.4.2 Carrez solution Il, dilute 30 g of zinc acetate, Zn(CH3.CO0)..2H,O and make up to
100 mL.

13.4.3 Sodium bisulphite solution, 0.20 g/100 g, dissolve 0.20 g of solid sodium hydrogen
sulfite, NaHSO3;, (metabisulphite, Na;S20s), in water and dilute to 100 mL. The
solution should be prepared on the day of use.

13.5 Apparatus

13.5.1 Spectrophotometer, operating in a wavelength range including 284 nm and 336 nm.

13.5.2 Quartz cell, 1 cm.

13.5.3 Vortex mixer

13.5.4 Filter paper, general purpose.

13.5.5 Beaker, 50 mL.

13.5.6 Volumetric flask, 50 mL.

13.5.7 Test tube, 18 mm x 150 mm.
17
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13.6  Procedure

13.6.1 Sample preparation

Prepare the sample according to Clause 4.
13.6.2 Determination

Accurately weigh approximately 5 g of sample into a 50 mL beaker. Dissolve the sample in
approximately 25 mL of water and transfer quantitatively into a 50 mL volumetric flask. Add
0.5 mL of Carrez solution | and mix. Add 0.5 mL of Carrez solution Il, mix and make up to the
mark with water (a drop of ethanol may be added to suppress foam). Filter through paper,

rejecting the first 10 mL of the filtrate. Pipette 5.0 mL in each of two test tubes (18 mm x 150
mm). Add 5.0 mL of water to one of the test tubes and mix well (the sample solution). Add
5.0 mL of sodium bisulphite solution 0.2 % to the second test tube and mix well (the reference
solution).

Dilution of sample and reference solutions is carried out as follows:

Additions to test tube Sample solution Reference solution
Initial honey solution 5.0 mL 5.0 mL
Water 5.0 mL -

0.2 % sodium bisulphite solution 5.0 mL

Determine the absorbance of the sample solution against the reference solution at 284 nm
and 336 nm in 1 cm quartz cell within 1 h. If the absorbance at 284 nm exceeds a value of
about 0.6, dilute the sample solution with water and reference solution with sodium bisulphite
solution to the same extent in order to obtain a sample absorbance low enough for accuracy.
If dilution is necessary,

Final volume of sample solution
10

The dilution, D =

13.7 Calculation and expression of results

The HMF content, expressed in mg/kg, of the sample is calculated using the following
formula:

(A284 — A336) x149.7 x5 x D
w

where,
Aogy is the absorbance at 284 nm;

Aszs is the absorbance at 336 nm;
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126 X 1000 x1000
16830 x10 x5

149.7 s the factor =

126 is the molecular weight of HMF;

16830 is the molar absorptivity of HMF at A =284 nm;
1000 s the conversion g into mg;

10 is the conversion 5 into 50 mL;

1000 is the conversion g of honey into kg;

5 is the theoretical nominal sample weight;
D is the dilution factor, in case dilution is necessary; and
w is the weight of honey taken.

Results are expressed in mg/kg, to one decimal place.

NOTE. The values with the two methods (HPLC and spectrophotometric) are not significantly different from each
other.
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Appendix A
(informative)
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