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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards institutes (ISO member bedies). The work of developing lnter- 
national Standards is carried out through ISO technical committees. Every member 
body interested in a subject for which a technical committee has been set up has the 
right to be represented on that committee. International organizations, governmental 
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. 

International Standard ISO 1026 was developed by Technical Committee ISO/TC 34, 
Agricultural food products, and was circulated to the member bodies in 
December 1980. 

lt has been approved by the member bodies of the following countries : 

Australia 
Bulgaria 
Canada 
Czechoslovakia 
Egypt, Arab Rep. of 
Ethiopia 
France 
Germany, F. R. 
Hungary 
India 

Iran 
Iraq 
Ireland 
Israel 
Kenya 
Korea, Dem. P. Rep. of 
Korea, Rep. of 
Malaysia 
Netherlands 
Pakistan 

Philippines 
Poland 
Portugal 
Romania 
South Africa, Rep. of 
Spain 
Sri Lanka 
Thailand 
USSR 
Y ugoslavia 

No member body expressed disapproval of the document. 

This International Standard cancels and replaces ISO Recommendation R 1026-1969, 
of which it constitutes a technical revision. 

0 International Organkation for Standardkation, 1982 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 1026-1982 (E) 

Fruit and vegetable products - Determination of dry 
matter content by drying under reduced press’ure and of 
water content by azeotropic distillation 

1 Scope and field of application 

This International Standard specifies a method for the deter- 
mination of the dry matter content of fruit and vegetable pro- 
ducts by drying under reduced pressure, and a method for the 
determination of water content by azeotropic distillation. 

The method by drying under reduced pressure is applicable to 
all fruit and vegetable products, with the exception, however, 
of products for which drying would modify the state of the 
components, and of certain products having a water content 
below 10 %. 

In these latter cases, the dry matter content may be obtained by 
differente after determination of the water content by azeo- 
tropic distillation. This latter method, however, is subject to 
certain restrictions, for example products soluble in water or 
benzene, or products rich in certain volatile substances or 
fermentation products. 

2 Determination of dry matter content 

2.1 Definition 

dry matter : The whole of the substances which do not 
volatilize under the conditions of drying specified in this Inter- 
national Standard. 

2.2 Principle 

After mixing, heating to constant mass of liquid or semi-liquid 
products spread over an absorbent surface, or of pasty pro- 
ducts mixed with an inert powder, at 70 OC under reduced 
pressure. 

2.3 Apparatus 

containing sulphuric acid, placed in front of the tap ensuring 
expansion sf the air. The temperature shall be uniform at all 
Points in the oven. 

2.3.2 Desiccator, provided with an efficient desiccant. 

2.3.3 Dishes, of corrosion-resistant metal (aluminium, nickel, 
or, preferably, thin stainless steel), cylindrical with a flat bottom 
(for example, of diameter about 60 mm and height 25 mm), 
provided with weil-fitting lids (sec 2.7.1). 

2.3.4 Glass rods, of length appropriate to the size of the 
dishes (2.3.3). 

2.3.5 Analytical balance. 

2.4 Materials 

2.4.1 Paper Strips, for liquid products. 

Use ashless filter paper-. Alternatively, filter Paper previously 
washed for 8 h in 2 g/l hydrochloric acid Solution, rinsed five 
times with distilled water and dried in air may also be used. Cut 
the Paper into Strips 20 mm wide. Crimp or fold in accordion 
fashion with close pleats, or more simply wind round a 
triangular mandrel of 1 cm sides. The Strip partially uncoils 
itself, giving a polygonal spiral. Place 4 to 4,5 g of Paper in each 
dish, i.e. either 3 m  of Paper Strip if the grammage of the Paper 
is between 60 and 70 g/m2, or 1 m  if a thick Paper, of gram- 
mage 180 to 200 g/m2, is used. 

2.4.2 Paper discs, for semi-liquid products. 

Use discs of strong ashless filter Paper, crimped, tut to a 
diameter slightly less than that of the dishes. If ashless filter 
Paper is not available, treat a filter Paper as described in 2.4.1. 

Usual laboratory equipment, and in particular 

2.4.3 Pure Sand, for thick or solid products. 
2.3.1 Oven, allowing drying to be carried out at 70 OC under 
a pressure of about 3 kPal), while allowing a slow current of 
dry air (see 2.7.3) to enter at a rate of 10 or 40 Vh, as ap- 
propriate, measured at atmospheric pressure before entry into 
the oven; air introduced by means of a tap shall be dried, for ex- 
ample by passing it, one bubble at a time, into a wash bottle 

Use pure sand which has been washed with 5 % (mlm) 
hydrochloric acid Solution, rinsed until free from hydrochloric 
acid (verifying the absence of chloride ions in the washings by 
means of silver nitrate solution), sieved so that the grains are of 
sizes within the range 100 to 400 Fm, and calcined. 

1) 3kPa = 30mbar 
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ISO 1 82 (El 

2.5 Procedure Dry for 3 h in the case of liquid or semi-liquid products, or for 
4 h in other cases. Cool in the desiccator, fitting the lid before 
removing the dish from the oven, and then weigh to the nearest 
0,000 2 g. 

NOTE - The water 
equivalen t pur ity. 

used shall be distilled water or water of at least 

2.5.1 Preparation of the test Sample Repeat the drying unti the differente between two consecutive 
weighings, separated by an interval of 1 h, does not exceed 
0,001 g. Throughly mix the laboratory Sample. 

2.52 Preparation of the apparatus 2.55 Number of determinations 

Carry out two determinations on the same test Sample (2.5.1). 2.5.2.1 Liquid or semi-liquid products 

Dry in the oven, under the conditions specified in 2.3.1, with its 
lid placed alongside, a metal dish (2.3.3) (see 2.7.1), in which 
Paper Strips (2.4.1), or two Paper discs (2.4.21, have been 
placed, as appropriate. After 1 h in the oven, weigh the dish 
to the nearest 0,000 2 g after cooling in the desiccator (2.3.31, 
and fitting the lid before removing the dish from the oven. 

2.6 Expression of results 

2.6.1 Method of calculation and formula 

The d ry matter 
equal to 

content, expressed as a percentage by mass, is 

2.5.2.2 Thick, pulpy or heterogeneous products 100 
h72 - mo) x 

"1 - mo Dry in the oven, under the conditions specified in 2.3.1, with its 
lid placed alongside, a metal dish (2.3.3) (see 2.7.11, in which 10 
to 20 g of sand (2.4.3) and a glass rod (2.3.4) have been placed. 
After 1 h in the oven, weigh the dish to the nearest 0,000 2 g 
after cooling in a desiccator (2.3.2), and fitting the lid before 
removing the dish from the oven. 

m0 is the mass, in grams, of the dish and accessories 
(Paper or sand and rod, lid) (sec 252.1 or 2.5.2.2); 

m1 is the mass, in grams, of the same dish containing the 
test Portion before drying (sec 2.5.3.1 or 2.5.3.21; 2.5.3 Test Portion 

2.5.3.1 Liquid or semi-liquid products is the mass, in grams, of the same dish after drying. 

Take, by means of a pipette, 10 ml [in the case of liquid pro- 
ducts (see the note)] or a few millilitres (in the case of semi- 
liquid products) of the test Sample (2.5.1) and completely soak 
the Paper Strips or discs, as appropriate, in the dish, avoiding 
the accumulation of excess liquid against the metal. 

Take as the result the arithmetic mean of the values obtained in 
the two determinations (2.5.51, provided that the requirement 
for repeatability (sec 2.6.2) is satisfied. 

NOTES 

1 In the case of products having Iow water contents, the result may 
be expressed as a percentage by mass of water. 

2 For liquid products, if the test Portion was, taken by volume (sec the 
note in 2.5.3.1), the dry matter content, expressed in grams per ‘IQ0 ml 
of product, is equal to 

100 
im2 - m(g x - 

v 

Operate as rapidly as possible to avoid evaporation. Cover the 
dish and weigh to the nearest 0,000 2 g. In the case of semi- 
liquid products, soaking may be facilitated by moistening the 
Paper discs with water before weighing the test Portion. 

NOTE - In the case of liquid products, if it is desired to express the dry 
matter content in grams per 100 ml of product, take the 10 ml using a 
precision pipette. In this case, ignore the second Paragraph above. 

2.5.3.2 Thick, pulpy or heterogeneous products V’ is the volume, in millilitres, of the test Portion; 

Transfer 2 to 5 g of the test Sample to the dish and weigh to the 
nearest 0,000 2 g. Mix intimately with the sand by means of the 
glass rod, taking great care to avoid any loss of product or sand 
from the dish. If mixing is difficult, a little water may be added, 
provided that this is done after weighing the test Portion. 

m2 and m0 have the same meanings as above. 

2.6.2 Repeatability 

The differente between the values obtained in the two deter- 
minations (2.5.51, carried out simultaneously or in rapid succes- 
sion by the same analyst, shall not exceed 2.5.4 Determination 

l%( relative 1 for dry matter CO 
100 g or per 100 ml sf Sample; 

ntents greater than 10 g per Put the dish containing the Paper, test Portion and accessories 
with which they were weighed (see 2.5.3.1 or 2.5.3.2) into the 
oven (2.3.1), controlled at 70 OC, with the lid alongside the 
dish. Reduce the pressure to 3 kPa while passing a current of 
dry air at a flow rate of 40 I/h (see 2.3.1, 2.6.2 and 2.7.3). 

2 % (relative) for dry matter contents less than or equal to 
10 g per 100 g or per 100 ml of Sample. 

2 
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ISO 1026-1982 (IE) 

2.7 Notes on procedure 

2.7.1 lf a filter-paper support is used, the airtightness of the 
dishes (2.3.31, tan be checked as follows. 

The mass of a dish containing filter Paper and which has been 
dried as described in 2.5.2.1 and then closed with its Sid and left 
exposed to the air of the laboratory after cooiing in the desic- 
cator (2.3.21, shall not increase by more than 0,001 g per hour. 

2.7.2 In certain cases, especially for series of analyses, it may 
be preferable to fix the conditions of drying using the following 
methods of control. 

A 100 + 1 g/l solution of pure sucrose shall leave a total solids 
residue of 100 * 1 g per litre. 

A 10 g/l solution of pure lactic acid shall leave a total solids 
residue of at least 9,5 g per litre. 

NOTE - The Solution of lactic acid should be prepared as follows. 
Dilute IO ml of pure lactic acid with about 100 ml of water. lieat this 
Solution, in a dish, on a boiling water bath for 4 h, adding water if the 
volume falls below about 50 ml. Dilute the contents of the dish to 1 litre 
in a volumetric flask and titrate the lactic acid in IO ml of this Solution 
with a 0,l molll alkaline Solution. 

Adjust the concentration to IO g/l. 

Fix the time in the oven, the rate of dry air flow, or the internal 
pressure to satisfy these conditions. 

2.7.3 In certain cases, it is recommended that, for the first 
hour, drying should be carried out at 70 OC and l3,2 kPal) and 
that the pressure should then be reduced to 3,3 kPa*). 

2.7.4 lf there is a risk of Oxidation when air is used, use an 
inert gas for sweeping the apparatus. 

3 Determination of water content 

3.1 Definitions 

3.1.1 water : The aqueous distillate entrained and collected 
by the entrainment method specified in this International Stan- 
dard. 

The water content is expressed as a percentage by mass. 

3.1.2 dry matter : The result obtained by subtracting from 
the mass sf product, the mass of the water entrained under the 
conditions specified in this International Standard. 

3.2 Principle 

Entrainment of the water in the form of vapour by a volatile sol- 
vent immiscible with water, condensation and Separation in a 

1) 132 kPa = 132 mbar 

2) 3,3 kPa = 33 mbar 

3) The use of benzene is prohibited in some Iaboratories. 

reflux trap, recovery and measurement of the volume of water 
in a graduated tube. 

3.3 Reagent 

Benzene or toluene.3) 

3.4 Apparatus 

Usual laboratory equipment, and in particular 

3.41 Entrainment apparatus, comprising the following 
items connected together by means of ground glass joints. 

3.4.1.1 ConicaI flask, of capacity at least 500 ml. 

.1.2 Reflux condenser. 

3.4.1.3 Receiver, comprising a tube graduated in 0,l mj divi- 
sions, capable of being connected to the flask and the con- 
denser (sec the figure). 

NOTE - In Order to eliminate all traces of grease from the graduated 
tube and the interior of the condenser, clean the apparatus, for exam- 
ple with a chromic-sulphuric acid mixture, and wash it successively 
with distilled water and acetone. Then dry the apparatus in a current of 
air, without heating. 

Reflux condenser 

Ground joint 

Figure - Receiver 

1 
Conical flask 

Ground joint 
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ISO 1026-1982 (E) 

3.4.2 Electric heating apparatu s, with a 
a magnetic stirrer or a b oiling wa ter bath 

control System and 3.6 Expression of results 

3.6.1 
mass 

The water content, ff, exp 
f the product, is equ al to 

ressed as a percentage bY 
3.4.3 Balance. 0 

V 
-x 100 
m 

3.5 Procedure 

3.51 Preparation of the test Sample 
where 

Thoroughly mix the laboratory Sample. 
m  is the mass, in grams, of the test Portion (3.5.2); 

3.5.2 Test Portion V is the volume, in millilitres, of water collected in the 
graduated tube (the density of water is assumed to be 
1 g/ml). Weigh, to the nearest 0,l g, the maximum quantity of 

laboratory Sample (3.5.1) (a test Portion of 50 g is generally 
suitable). 

3.6.2 The dry matter con 
mass, is equal to 

tent, expressed as a percentage by 

3.5.3 Determination 
100 - H 

Transfer the test Portion (3.5.2) quantitatively to the conicai 
flask (3.4.1 .l) with an amount of solvent (3.3) approximately 
the same as the mass of the test Portion. For thick products, 
add a boiling regulator, for example a few pieces of pumice 
stone. 

where H is the water content calculated in 3.6.1. 

37 . Notes on procedure 

Fit the receiver (3.4.1.3) to the flask and 
nett the tubes supplying the condenser. 

condenser, then con- 
3.7.1 If the graduation of the Iower part of the graduated tube 
is in doubt, it is possible, before transferring the test Portion to 
the conical flask, to pour solvent into the flask, adding a smaii 
quantity of water, depending on the volume of the iower part of 
the tube, and to distil until the voiume of water in the graduated 
tube is constant. The meniscus shouid then always be in the 
accurate part of the receiver. The determination tan then be 
carried out. 

Cautiously heat the fiask on the electric heating apparatus or 
the boiling water bath (3.4.2) (sec 3.7.21, and maintain gentle 
boiling until the distilled solvent becomes clear and no more 
water separates (about 3 h). The distillate shall fall drop by drop 
from the bottom of the condenser, at the rate of about 2 drops 
per second. 

lt is also possible to fil I the graduated tube with water 
specific graduation line before performing the distillation. 

to a The water collects in the graduated tube. 

At the end of the distillation, stop heating and Shake the con- 
denser so as to dislodge any drops of water and solvent adher- 
ing to the Wall. 

3.7.2 In the case of pasty products, it is recommended that 
the boi ling water bath be used for heating the conical flask. 

Ailow the graduated tube to cool 
necessary immersing it in water. 

to ambient temperature, if 
4 Test report 

Read the volume of water collected in the graduated tube, after 
allowing sufficient time for the water to coalesce compietely so 
that there is no emulsified zone (sec 3.7.1). 

The test report shall show the method used and the results ob- 
tained. lt shall also mention all operating detaiis not specified in 
this International Standard, or regarded as optional, as weil as 
any incidents that may have influenced the results. 

3.54 Number of determinations 
The test repo rt shall inciude all the 
the complete identification o f the sa 

information necessary for 
Carry out two determinations on the same test Sample (3.5.1). mple. 
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