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INTERNATIONAL STANDARD ISO 3727-1977 (E) 

Butter - Determination of water, solids-not-fat and fat 
contents on the same test Portion (Reference method) 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies a reference method 
for the determination of the water, solids-not-fat (including 
sah), and fat contents on the same test Portion of butter. 

2 REFERENCE 

ISO JR 707, Milk and milk products - Sampling. 

3 DEFINITIONS 

3.1 water content of butter : The loss of mass, expressed 
as a percentage, as determined by the procedure specified. 

3.2 solids-not-fat content of butter : The percentage by 
mass of substances as determined by the procedure 
specif ied. 

3.3 fat content of butter : The percentage by mass 
obtained by subtracting the water content and the solids- 
not-fat content from 100. 

4 PRINCIPLE 

4.1 Determination of water content 

Drying of a known mass of butter at 102 & 2 “C and 
weighing to determine the loss of mass. 

4.2 Determination of solids-not-fat content 

Extraction of the fat from the dried butter (4.1) with light 
Petroleum or n-hexane and weighing of the residue. 

4.3 Determination of fat content 

Calculation of the fat content by differente (see 3.3). 

5 REAGENT 

n-Hexane or, alternatively, light Petroleum (Petroleum 
spirit) with any boiling range between 30 and 60 “C. The 
reagent shall not leave more than 1 mg of residue after 
evaporation of 100 ml. 

6 APPARATUS 

Usual laboratory equipment and in particular : 

6.1 Analytical balance. 

6.2 Drying oven, well ventilated and capable of being 
controlled at 102 + 2 “C. 

6.3 Dishes, of glass, porcelain or metal resistant to 
corrosion under the conditions of the test, at least 25 mm 
high and at least 50 mm in diameter. 

6.4 Filter crucibles, sintered glass, porosity grade P 40 
(Pore diameters 16 to 40 Pm), with suction flask. 

6.5 Stirrer with end-piece of flexible, inert material. 

6.6 Desiccator containing a suitable drying agent, for 
example silica gel containing an indicator. 

7 SAMPLING 

See ISO/R 707. 

8 PROCEDURE 

8.1 Preparation of the test Sample 

Warm the laboratory Sample in the original unopened 
Container, which should be from one-half to two-thirds full, 
to a temperature at which the Sample will be soft enough to 
facilitate a thorough mixing to a homogeneous state (either 
by a mechanical shaker or by hand) without any rupture 
of emulsion. The temperature of mixing should normally 
not exceed 35 “C. 

Cool the Sample to ambient temperature, continuing to 
mix until cooling is completed. As soon as possible after 
cooling, open the Sample Container and stir briefly (not 
longer than 10 s) with a suitable device, for example a 
spoon or spatula, before weighing. 
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ISO 3727-1977 (E) 

8.2 Determination of water content 

8.2.1 Dry a dish (6.3) in the oven (6.2) at 102 + 2 “C for 
at least 1 h. 

8.2.2 Allow the dish to cool in the desiccator (6.6) to the 
temperature of the balance room and weigh to the nearest 
0,l mg. 

8.2.3 Weigh in the dish, to the nearest 1 mg, a test Portion 
of between 2 and 6 g of the test Sample (8.1). (Test 
portions shall be between 5 and 6 g for unsalted butter.) 

8.2.4 Place the dish in the oven at 102 + 2 “C and leave it 
for 2 h. 

8.2.5 Allow the dish to cool in the desiccator to the 
temperature of the balance room and weigh to the nearest 
0,l mg. 

8.2.6 Repeat the drying process for 1 h and then for 
additional 30 min periods, cooling and weighing each time 
as specified in 8.2.5, until constant mass (mass Change not 
exceeding 0,5 mg) is reached. In the event of an increase in 
mass, take for the calculation the Iowest mass recorded. 

8.3 Determination of solids-not-fat content 

8.3.1 Dry a filter crucible (6.4) in the oven 
102 -t 2 “C for at least 1 h. 

6.2) at 

8.3.2 Allow the crucible to cool in the desiccator (6.6) to 
the temperature 
nea rest 0,l mg. 

sf the balance room and weigh to the 

8.3.3 Add 10 to 15 ml of warm (see note) n-hexane or 
light Petroleum (clause 5) to the dish containing the dry 
matter left from the water determination (8.2), to dissolve 
the fat. 

NOTE - In the case of n-hexane or of light Petroleum having an 
initial boiling Point of 40 “C or above, use a temperature of 35 “C; 
in the case sf light Petroleum having an initial boiling Point below 
40 OC, use a temperature of 25 “C. 

8.3.4 Detach as much as possible of the Sediment adhering 
to the dish by using the stirrer (6.5), and transfer the 
contents quantitatively into the weighed crucible (8.3.2) 
with the aid of the stirrer tip. 

8.3.5 Repeat operations 8.3.3 and 8.3.4 five times. 

8.3.6 Wash the Sediment in the crucible with 25 ml of 
warm (see note in 8.3.3) n-hexane or light Petroleum 
(clause 5). 

8.3.7 Dry the dish and crucible in the oven at 102 It: 2 “C 
for 30 min. 

8.3.8 Allow the dish and crucible to cool in the desiccator 
to the temperature of the balance room and weigh to the 
nearest 0,l mg. 

8.3.9 Repeat operations 8.3.7 and 8.3.8 until constant 
mass (mass Change not exceeding 0,5 mg) is reached. 

8.4 Number of determinations 

Carry out the procedure specified in 8.2 and 8.3 on 
duplicate test portions taken from the same prepared test 
Sample. 

9 EXPRESSION OF RESULTS 

9.1 Method of calculation of water content 

For each of the duplicate test portions, calculate the water 
content, E, as a percentage by mass, using the following 
formula : 

where 

E= ml -m2 x 100 
m1 -mo 

m, is the mass, in grams, of the empty dish (8.2.2); 

m, is the mass, in grams, of the test Portion and dish 
before drying (8.2.3); 

m2 is the mass, in grams, of the test Portion and dish 
after drying (8.2.6). 

Provided that the requirement for repeatability (9.4.1) is 
satisfied, take as the result the arithmetic mean, r, of the 
values obtained, expressed to the first decimal place. 

9.2 Method of calculation of solids-not-fat content 

S= im, -m3) + (m, -7,) 
x 100 

“1 -mo 

where 

m. and m, are as defined in 9.1; 

m3 is the mass, in grams, of the empty crucible (8.3.2); 

m4 is the mass, in grams, of the crucible containing 
Sediment (8.3.9); 

m5 is the final mass, in grams, of the dish (8.3.9). 

Provided that th e requirement for repeata bility (9. 4.2) is 
satisfied, take as the result the arithmetic mean, S, of the 
values obtained, expressed to the first decimal place. 

9.3 Method of calculation of fat content 

The percentage, by mass, of fat is equal to : 

IOO-(E+S) 

E is the percentage, by of water (9.1); 

g is the percentage, by mass, of solids-not-fat (9.2). 

Express the result to the first decimal place. 
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