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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 8151 was prepared by Technical Committee ISO/TC 34, 
Agricultural food products. 

NOTE - The method specified in this International Standard has been developed jointly with the 
International Dairy Federation (IDF) and the Association of Official Analytical Chemists (AOAC) 
and will also be published by these Organkations. 

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

0 International Organkation for Standardkation, 1987 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 8151 : 1987 (E) 

Dried milk - Determination of nitrate content - 
Method by Cadmium reduction and spectrometry 
(Screening method) 

1 Scope and field of application 5.1.2 Potassium hexacyanoferrate(II) Solution. 

This International Standard specifies a screening method by 
Cadmium reduction and spectrometry for the determination of 
the nitrate content of dried milk. 

Dissolve 86 g of potassium hexacyanoferrate( II) trihydrate 
(K4[Fe(CN)&3H20) in water and dilute to 500 ml. 

5.2 Cadmium acetate Solution. 

2 Reference Dissolve 0,5 g of Cadmium acetate dihydrate 
[(CH$00)2Cd.2H~O] in water, add 1 ml of acetic acid 
(CH$OOH) and dilute to 100 ml. 

ISO 707, Milk and milk products - Methods of sampling. 

5.3 Zinc, Suspension. 3 Definition 

Just before use, introduce IO ml of water and 2 g of zinc 
powder into a small beaker. Maintain the zinc in Suspension by 
magnetic stirring . 

nitrate content of dried milk: The content of substances 
determined by the procedure specified in this International 
Standard and expressed as milligrams of nitrate ion (N03) per 
kilogram. 

5.4 Solutions for colour development. 
NOTE - Any nitrite present in the dried milk will be determined as 
nitrate. 

54.1 Solution 1. 

Dilute 450 ml of concentrated hydrochloric acid (ezO 1,19 g/ml) 
to 1 000 ml with water. 

4 Principle 

Dissolution of the dried milk in water, precipitation of the fat 
and Proteins, and filtration. 54.2 Solution II. 

Dissolve, by heating on a water-bath, 0,5 g of sulfanilamide 
(NH&H&02NH2) in a mixture of 75 ml of water and 5 ml of 
concentrated hydrochloric acid (ezO 1,19 g/ml). Cool to room 
temperature and dilute to 100 ml with water. Filter if necessary. 

Reduction of the nitrate to nitrite in a Portion of the filtrate by 
means of zinc powder and Cadmium ion. 

Development of a red colour in a Portion of the supernatant 
liquid by addition of sulfanilamide and N-1-naphthyl ethylene- 
diamine dihydrochloride, and spectrometric measurement at a 
wavelength of 538 nm. 

5.4.3 Solution I II. 

Dissolve 0,l g of N-l -naphthyl ethylenediamine dihydro- 
chloride (C10H7NHCH2CH2NH2.2HCI) in water. Dilute to 
100 ml with water. Filter if necessary. 5 Reagents 

All reagents shall be of recognized analytical grade. The water 
used shall be distilled or deionized water, free from nitrate and 
nitrite. 

The Solution may be stored for up to 1 week in a weil-stoppered 
brown bottle in a refrigerator. 

5.5 Potassium nitrate, Standard Solution corresponding to 
0,03 g of NO3 per litre. 5.1 Solutions for precipitation of Proteins and fat. 

5.5.1 Stock Solution. 5.1 .l Zinc sulfate Solution. 

Dry a few grams of potassium nitrate (KNO,) at 110 to 120 OC 
to constant mass, i.e. until the differente between two suc- 

Dissolve 267,5 g of zinc sulfate heptahydrate (ZnSO,.7H,O) in 
water and dilute to 500 ml. 
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ISO 8151 : 1987 (E) 

cessive weighings does not exceed 1 mg. Dissolve 489,2 mg of 
the potassium nitrate in water in a 1 000 ml one-mark 
volumetric flask. Dilute to the mark with water and mix. 

5.5.2 Preparation of Standard solution. 

Transfer, by means of a pipette, 10 ml of stock Solution (5.5.1) 
to a 100 ml one-mark volumetric flask. Dilute to the mark with 
water and mix. 

Prepare this Standard Solution on the day of use. 

1 ml of this Standard Solution contains 30,O Mg of N03. 

5.6 Buffer solution, pH 9,6 to 9,7. 

Add, in a 1 000 ml one-mark volumetric flask, 17 ml of concen- 
trated sulfuric acid [eZO 184 g/ml; about 98 % (mlm) H2S04 
solutionl to approximately 600 ml of water. Cool to room 
temperature and mix. Add 100 ml of concentrated ammonia 
Solution [QI~ 0,91 g/ml; about 25 % (mlm) NH3 solutionl. 
Dilute to the mark with water and mix. 

Adjust the pH to 9,6 to 9,7 if necessary. 

5.7 Silicone antifoam. l) 

6 Apparatus 

NOTE ON PREPARATION OF GLASSWARE 

All glassware shall be thoroughly cleaned and rinsed with dis- 
tilled water to ensure that it is free from nitrate. 

Usual laboratory equipment and in particular 

6.1 Spectrometer, suitable for measuring absorbance at a 
wavelength of 538 nm, with cells of Optical path length 1 to 
4 cm. 

6.2 Centrifuge, capable of producing a relative radial ac- 
celeration of at least 200g. 

6.3 Centrifuge tubes, ground-glass stoppered, of minimum 
capacity 25 ml, for use with the centrifuge (6.2). 

6.4 Magnetit stirrer. 

6.5 Filter Papers, medium grade, of diameter about 15 cm, 
free from nitrate and nitrite. 

6.6 Conical flasks, of capacity 500 ml. 

6.7 One-mark volumetric flasks, of capacity 100 and 
1 000 ml, complying with the requirements of ISO 1042, 
class B. 

1) A suitable product, ava ila ble commercia ly, is Fluka 85390. This 
and does not constitute an endorsement of this product by ISO. 

6.8 Pipettes, to deliver 5; 10; 15; and 20 ml, complying with 
the requirements of ISO 648, class A, or ISO 835/1. 

7 Sampling 

See ISO 707. 

8 Procedure 

8.1 Preparation of the test Sample 

Transfer the dried milk into a Container of capacity about twice 
the volume of the powder, provided with an airtight lid. Close 
the Container immediately. Mix the dried milk thoroughly by 
repeatedly shaking and inverting the Container. 

8.2 Test Portion 

Weigh, to the nearest 0,Ol g, approximately 10 g of the test 
Sample and transfer quantitatively into a 500 ml conical flask 
(6.6). 

8.3 Blank test 

Carry out a blank test in parallel with the operations specified in 
8.5 to 8.7.3 inclusive, by the same procedure, using the same 
quantities of all the reagents, but omitting the test Portion. 

8.4 Calibration graph 

8.4.1 Place 10 g of dried skimmed milk, almost free from 
nitrate and nitrite, in each of five conical 500 ml flasks (6.6). 
Add gradually 136; 131; 126; 121; and 116 ml, respectively, of 
warm (50 to 55 OC) water and dissolve the dried skimmed milk 
by stirring with glass rods or by shaking the flasks. Add to each 
flask 0,l ml of the Silicone antifoam (5.7). 

Pipette respectively 0; 5; IO; 15; and 20 ml of the potassium 
nitrate Standard Solution (5.5) into the five conical flasks. 

8.4.2 In each case, proceed as specified in 8.5.2 to 8.7.3 
inclusive. Measure the absorbances of the treated filtrates from 
the flasks to which Standard solutions were added against that 
of the zero member (the treated filtrate from the flask to which 
no Standard Solution was added). 

8.4.3 Plot the measured absorbances against the masses, in 
micrograms, of nitrate added (0; 150; 300; 450; and 600 pg, 
respectively). 

8.5 Extraction and deproteination 

85.1 Add gradually 136 ml of warm (50 to 55 “C) water to the 
test Portion and dissolve the powder by stirring with a glass rod 
or by shaking the flask. Add 0,l ml of the Silicone antifoam 
(5.7). 

information is given for the convenience of the user of this International Standard 
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ISO 8151 : 1987 (E) 

8.5.2 Add, in Order, 12 ml of the zinc sulfate Solution (5.1 .l) 
and 12 ml of the potassium hexacyanoferrate(ll) Solution 
(5.1.2), swirling thoroughly after each addition. Add 40 ml of 
the buffer Solution (5.6) and swirl thoroughly. Filter through a 
fluted filter Paper (6.5). 

NOTE - It is essential that the filtrate is clear and it may thus be 
necessary to leave the Solution for some time to satisfy this 
requirement. 

8.6 Reduction of nitrate to nitrite 

8.6.1 Pipette 20 ml of the filtrate (8.5.2) into a centrifuge tube 
(6.3). Add 0,5 ml of the Cadmium acetate Solution (5.2). Mix. 

8.6.2 Add approximately 0,5 ml of the zinc Suspension (5.3). 
Immediately after this addition swirl the tube and regularly turn 
it upside down for 5 min, but avoid mixing with air. If 
necessary, centrifuge the tube at a relative radial acceleration of 
at least 200g for 5 min. 

8.7 Determination 

8.7.1 Using a Syringe or a pipette (6.8), carefully transfer 
10 ml of the supernatant liquid (8.6.2) into a 100 ml volumetric 
flask (6.7). 

8.7.2 Add 5 ml of Solution I (5.4.1) and then 5 ml of solu- 
tion II (5.4.2). Mix carefully and leave the Solution for 5 min at 
room temperature, protected from direct sunlight. 

8.7.3 Add 2 ml of Solution Ill (5.4.3). Mix carefully and leave 
the Solution for 5 min at room temperature, protected from 
direct sunlight. Make up to the mark with water and mix weil. 

8.7.4 Measure within 15 min the absorbance of the Solution 
against that of the blank test (8.3) at a wavelength of 538 nm. 

If the absorbance is higher than 1,5, repeat the determination 
after diluting the filtrate obtained in 8.5. 

9 Expression of results 

9.1 Method of calculation and formula 

The nitrate content of the Sample, expressed 
nitrate ion ( NO3 ) per kilogram, is equal to 

m1 

m0 

where 

in milligrams of 

m. is the mass, in grams, of the test Portion; 

ml is the mass, in micrograms, of nitrate, corresponding 
to the absorbance measured in 8.7.4, read from the calibra- 
tion graph (8.4). 

Report the result to the nearest 1 mg/kg. 

9.2 Repeatability 

The differente between two results obtained within a short 
time interval by the same analyst should not exceed 6 mg/kg if 
the nitrate content is less than 30 mg/kg, and should not ex- 
ceed 20 % of the arithmetic mean of the results if the nitrate 
content is greater than or equal to 30 mg/kg. 

10 Test report 

The test report shall show the method used and the results ob- 
tained. lt shall also mention any operating details not specified 
in this International Standard, or regarded as optional, together 
with details of any incidents likely to have influenced the 
results. 

The test report shall includ e all the informatio 
the complete identification of the Sample. 

n necessary for 
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UDC 637.143 : 543.242.8 : 546.175 

Descriptors : agricultural products, dairy products, milk, dried milk, Chemical analysis, determination of content, nitrates, spectrochemical 
analysis. 

Price based on 3 pages 

C
opyrighted m

aterial licensed to B
R

 D
em

o by T
hom

son R
euters (S

cientific), Inc., subscriptions.techstreet.com
, dow

nloaded on N
ov-27-2014 by Jam

es M
adison. N

o further reproduction or distribution is perm
itted. U

ncontrolled w
hen printed.


