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Foreword 
ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bodies). The work of preparing International 
Standards is normally carried out through ISO technical committees. Esch member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 7466 was prepared by Technical Committee ISO/TC 34, 
Agricultural food products. 

Users should note that all International Standards undergo revision from time to time 
and that any reference rnade herein to any other International Standard implies its 
latest edition, unless otherwise stated. 

0 International Organkation for Standardkation, 1986 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 74664986 (E) 

Fruit and vegetable products - Determination of 
5-hydroxymethylfurfural (5-HMF) content 

1 Scope and field of application 

This International Standard specifies a method for the deter- 
mination of the 5hydroxymethylfurfural (5-HMF) content of 
products produced by the thermal processing of fruits and 
vegetables. 

3.3 Barbituric acid Solution. 

Dissolve 0,500 g of barbituric acid in about 70 ml of water, by 
heating on a water bath if necessary, transfer quantitatively to a 
100 ml one-mark volumetric flask, allow to cool if necessary, 
and dilute to the mark. 

This Solution shall be stored in a refrigerator. 
2 Principle 

Preparation of a test Solution by adding water to a test Portion. 

In the case of products containing more than 10 mg of free 
Sulfur dioxide per litre, addition of acetaldehyde. 

Addition of p-toluidine and barbituric acid Solution to an aliquot 
Portion of the test Solution, thus forming a red coloration by 
reaction with the 5-hydroxymethylfurfural present. 

Spectrometric measurement at a wavelength of 550 nm. 

3 Reagents 

All reagents shall be of recognized analytical quality. The water 
used shall be distilled water or water of at least equivalent 
purity, recently boiled. 

3.1 Carrez (1) solution. 

Dissolve 150 g of potassium hexacyanoferrate(ll) in water and 
dilute to 1 000 ml. 

3.4 p-toluidine reagent. 

Dissolve 10,O g of p-toluidine (of melting Point 45 OC) in about 
50 ml of propan-2-01, by heating on a water bath if necessary, 
add 10 ml of glacial acetic acid, transfer quantitatively to a 
100 ml one-mark volumetric flask, allow to cool if necessary, 
and dilute to the mark with propan-2-01. 

This reagent may be stored in a dark brown bottle in a 
refrigerator for 1 month. 

3.5 Acetaldehyde, 1 % (VW) Solution (in the case of free 
Sulfur dioxide contents exceeding 10 mg/I). 

3.6 5hydroxymethylfurfural (5-HMF), Standard 
solutions. 

NOTE - Commercial grades of unknown purity may be purified by 
vacuum distillation (115 AZ 3 OC; 1,333 Pa) and stored under nitrogen. 

3.6.1 Stock Solution 
3.2 Carrez (11) Solution. 

Dissolve 300 g of zinc sulfate heptahydrate in water and dilute 
to 1 000 ml. 

Dissolve 200 mg of 5-HMF in water, transfer quantitatively to a 
200 ml one-mark volumetric flask, dilute to the mark and mix 
weil. 
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ISO 7466-1986 (EI 

3.6.2 Working Solution 

Transfer 1 ml of the stock Solution (3.6.1) to a 100 ml one-mark 
volumetric flask, dilute to the mark with water and mix weil. 

4 Apparatus 

Usual laboratory equipment, and in particular : 

4.1 Spectrometer, suitable for making measurements at 
550 nm, and equipped with cells of Optical path 
length 1 cm. 

4.2 One-mark volumetric flasks, of capacities 25, 100 and 
200 ml. 

4.3 Test tubes, graduated at 10 ml, with ground Stoppers. 

4.4 Water bath, thermostatically controlled at 20 + 1 OC. 

4.5 Analytical balance. 

5 Procedure 

5.1 Preparation of the test Sample 

If necessary remove seeds and hard seed-cavity Walls, and then 
thoroughly mix the Sample. Certain products will require no 
more than filtration. 

Allow frozen or deep-frozen products to thaw in a closed vessel 
and add the liquid formed during this process to the product 
before mixing. 

5.2 Test Portion 

Take 20 ml or 20 g of the test Sample. 

NOTE - In the case of products with high 5-HMF contents, smalier 
test portions, for example of 10 mi or IO g, or 5 ml or 5 g, may be 
taken. 

5.3 Preparation of the test solution 

53.1 Colourless or lightly coloured homogeneous 
products 

Transfer the test Portion to a 100 ml one-mark volumetric flask 
(4.2). Place on the water bath (4.4), controlled at 20 + 1 OC. 
Dilute to the mark with water. 

lf necessaty, filter the Solution, discarding the first 20 ml of 
filtrate. 

53.2 Products which have been homogenized, and 
strongly coloured products 

Transfer the test Portion to a 100 ml one-mark volumetric flask 
(4.2) and add 50 ml of watet=. 

$y means of pipettes, and operating with care, add 2 ml of the 
Carrez (1) solution (3.1) and 2 ml of the Carrez (11) solution (3.2). 
Dilute to the mark with water and mix. Filter, and discard the 
first 20 ml of filtrate. 

5.4 Determination 

5.4.1 Products having free Sulfur dioxide contents less 
than IO mg/l 

5.4.1.1 Transfer, by means of a pipette, 2 ml of the test SOIU- 
tion (5.3.1 or 5.3.2) to each of two test tubes (4.3) (A and B). 
Add 5 ml of the p-toluidine reagent (3.4) stopper and Shake. 
Leave for 1 to 2 min. 

5.4.1.2 Add to the contents of tube A, 1 ml of water and 
Shake. Fill a spectrometric cell with this Solution (reference 
solution). 

5.4.1.3 Add to the contents of tube B, 1 ml of the barbituric 
acid Solution (3.3) and Shake. Fill a spectrometric cell with this 
solution and measure its absorbance at 550 nm, within 3 to 
4 min of the addition of the barbituric acid Solution, against the 
reference Solution (5.4.1.2). 

NOTE - The absorbance reaches a maximum 3 to 4 min after the 
addition of the barbituric acid solution and then falls abruptly. The 
reading shoufd be taken at maximum absorbance. 

5.4.2 Products having free Sulfur dioxide contents 
greater than 10 mg/1 

5.4.2.1 Preliminary elimination of Sulfur dioxide. 

Transfer 15 ml of the test Solution (5.3.1 or 5.3.2) to a 25 ml 
one-mark volumetric flask, add 2 ml of the acetaldehyde solu- 
tion (3.5), Shake, dilute to the mark with water and Shake 
again. 

5.4.2.2 Proceed as specified in 5.4.1, 

5.5 Preparation of the calibration graph 

Transfer to a series of six tubes (4.3) 02 - 0,6 - 1,O - 1,4 - 
1,3 and 2,0 ml, respectively, of the Standard 5-HMF working 
Solution (3.6.2). Add water to each tube (except the last) to 
bring the total volume to 2 ml. 

These solutions contain, respectively, 2 - 6 - 10 - 14 - 13 
and 20 pg of 5-HMF. 

Proceed as described in 5.4.1 S 

Plot a graph of the 5-HMF contents, in micrograms, against the 
corresponding absorbances. 
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ISO 74664986 (El 

6 Expression of results VI is the volume, in millilitres, of the test Solution (i.e. 
100 ml); 

The 5-HMF content, expressed in milligrams per litre or in 
milligrams per kilogram, is equal to V2 is the volume, in millilitres, of the aliquot Portion taken 

for the determination (i.e 2 ml). 

rn1 x VI 
Vz x VS 

Express the result to the nearest whole integer, as follows : 

a) for fruit juices, in milligrams per litre; 

or 
b) for all other products, in milligrams per litre or per 
kilogram. 

‘v2 x mo 

where 
7 Test report 

m. is the mass, in grams, of the test Portion (in the case of 
test portions taken by mass); The test report shall show the method used and the results ob- 

tained. lt shall also mention any operating conditions not 
ml is the mass, in micrograms, of 5-HMF corresponding specified in this International Standard, or regarded as op- 
to the absorbance measured in 5.4.1 or 5.4.2, read from the tional, as well as any circumstances likely to have affected the 
calibration graph; results. 

Vo is the volume, in millilitres, of the test Portion (in the 
case of test portions taken by volume); 

The test report shall include all details required for the complete 
identification of the Sample. iTeh STANDARD PREVIEW
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