INTERNATIONAL

ISO

STANDARD 14673-3

IDF

189-3

Second edition

2004-02-01

Milk and milk products — Determin
of nitrate and nitrite contents —

Part 3:
Method using cadmium reduction 3
flow injection analysis with in-line
dialysis (Routine method)

Lait et produits laitiers — Détermination des teneurs en nitra
nitrites —

Partie 3: Méthode par réduction au cadmium et d'analyse pa
de flux*avec dialyse en ligne (Méthode de routine)

ation

nd

fes et en

r injection

Refere

IDF 1

nce numbers

ISO 14673-3:2004(E)

89-3:2004(E)

© SO and IDF 2004


https://standardsiso.com/api/?name=2d357ce850aaf990ffa1f313aacac242

ISO 14673-3:2004(E)
IDF 189-3:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. Neither the ISO Central
Secretariat nor the IDF accepts any liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies
and IDF national committees. In the unlikely event that a problem relating to it is found, please inform the ISO Central Secretariat at the
address given below.

© SO and IDF 2004
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,

e

lectronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO or IDF at the respective
address below.
ISO copyright office International Dairy Federation
Case postale 56 « CH-1211 Geneva 20 Diamant Building e Boulevard Auguste Reyers 80 « B-1030 Brussels
Tel. +412274901 11 Tel. +32273398 88
Fax +41 22749 09 47 Fax +3227330413
E-mail copyright@iso.org E-mail info@fil-idf.org
Web www.iso.org Web www fil-idf.org

Published in Switzerland

© ISO and IDF 2004 — All rights reserved


https://standardsiso.com/api/?name=2d357ce850aaf990ffa1f313aacac242

ISO 14673-3:2004(E)
IDF 189-3:2004(E)

Contents Page
[ o 4 =XYoo S iv
1 8T o - 1
2 ___ Normative references 1
3 Terms and defiNitioNS......cccccveveririirce e e s e s s e e e eeeesesesssssesssssssessnsnsnsnsnns d St ondqeeenenenenennnns 1
4 PrINCIPI@ ... g s s 2
5 [T Vo 1= 41 (3 S A N 2
6 N o o - - 1N - SRR SRR 3
7 SAMPIING .eeeeiiiiiiiiccceerrr e s s re e e e s s s s s s mnnn e e e e s sasssssnnnneeeeesasenssSanneeenesanssssnnnnesansssdnnnneeneesanaen 5
8 Preparation of test sample.........cciiiiiiccrr e ST e 5
8.1 {03 4 1= == Y - S NN 5
9 o oY o =Y o [T Y 4 SN SR 6
9.1 Checking the reducing capacity of the cadmium column............ccoccmiiiiiciiiniiccccsee e, 6
9.2 Regeneration of the cadmium column..........cccciiiciiee S 6
9.3 QL= Lo Y £ e T P KPR 6
9.4 2374 1= Lo 1 o o T PN SRR 6
9.5 Determination of nitrite content ...............coo o0 e e s 7
9.6 Determination of nitrate content ...............c e s s 7
10 Calculation and expression of results ... ... sse e e s s s e e ee e 7
10.1 3 =T oT 0 1 1= o 1 PSP S 7
10.4 Nitrate CONteNt......... ..o b ettt r e e e e e e e e s s s e e s e s nm s s s e e s e e e mnnnssnsssnsesqrennnnnnsnnnnens 8
11 o =Y o =1 oY o Tt e SR 8
11.1 L= 1= - | SR NN 8
11.3 NItrite CONENT ... e e s s e s s s s e s e e s n e s s e s e e s e s nmnssssssersennnnnssssssnseedeennnnnnsnnneens 8
11.3 NItrate CONtENt.......... s s e e e s s s s e e s e e e s s msss s s e e s e snnsssssssersennnnsssnsssnsesdeennnnnnsnnnenns 9
12 QLIS =] oo T o P E TR 9
Bibiography ... a el s e 10
© IS0 and IDF 2004 — All rights reserved iii


https://standardsiso.com/api/?name=2d357ce850aaf990ffa1f313aacac242

ISO 14673-3:2004(E)

IDF 189-3:

2004(E)

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. Each 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, governmental
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| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’2.
sk of technical committees is to prepare International Standards. Draft Interriational Stand
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reword

IDF (the International Dairy Federation) is a worldwide federation of the dairy sector with a National
Committee in every member country. Every National Committee has the right to be represented on the IDF
Standing Committees carrying out the technical work. IDF collaborates with ISO and AOAC International in
the development of standard methods of analysis and sampling for milk and milk products.
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ipment. This standard does not purport to address all the safety problems associated w
the responsibility of the user of this standard to establish safety ‘and health practices and
rmine the applicability of regulatory limitations prior to use.

Scope
part of 1SO 14673|IDF 189 specifies a routine method-for the determination of the nitrate

icable to hard, semi-hard and soft cheeses of various(@ges, and processed cheese. The detec
method are 0,5 mg of nitrate ions per kilogram and*,0 mg of nitrite ions per kilogram.

method is also applicable to whey powder, milk-powder and milk-based infant food.
E1 The method closely resembles the FIA'method described in reference [2] for the determination
e in milk and fluid dairy products. Adaptations were made to allow for the analysis of cheese and to ob

itivity for the determination of low levels of nitrite in cheese and milk-based infant foods.

E2  For determination of nitrite.and nitrate following cadmium reduction, use is made of the same cq
escribed in 1ISO 14673-1/IDF 189=1.

Normative references

following referenced documents are indispensable for the application of this document
rences, only,..the edition cited applies. For undated references, the latest edition of the
iment (inCluding any amendments) applies.

1042\ LCaboratory glassware — One-mark volumetric flasks
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Method using cadmium reduction and spectrometry

3

For

31

Terms and definitions

the purposes of this document, the following terms and definitions apply.

nitrate content
mass fraction of nitrate determined by the procedure specified in this part of ISO 14673| IDF 189

NOTE

© 1SO and IDF 2004 — All rights reserved
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3.2
nitrite content
mass fraction of nitrite determined by the procedure specified in this part of ISO 14673/ IDF 189

NOTE The nitrite content is expressed as the mass in milligrams of nitrite ions (NO,™) per kilogram of product.

4 Principle

cadmium. The nitrite ions are reacted with sulfanilamide and N-1-naphthyl ethylenediamine dihydro¢hlorid
give a red-poloured azo dye. The colour is measured in a flow cell at maximum absorption ,of the dy|
540 nm with reference to the absorption measured at 620 nm.

4.2 The hitrite and nitrate contents of the test sample are calculated with referencgéto the meastlired
absorbancds for a series of standard solutions of nitrite and nitrate, respectively. If the hiirite content excgeds
0,5 mg/kg, pr exceeds 10 % of the nitrate content, correction of the nitrate content i§ made by subtractind the
nitrite contgnt from the obtained nitrate results.

5 Reagents
Use only repgents of recognized analytical grade unless otherwise specified.

5.1 Water, distilled or deionized, or water of equivalent purity;\free from nitrate and nitrite ions.

5.2 Cadrium reduction column, for example AquatecPecator?).

5.3 Extraction buffer solution or carrier solution\(C2).

Dissolve 26,6 g of ammonium chloride (NH4GI) in 800 ml water in a 1 000 ml conical flask. By adfing
concentratgd ammonia, adjust the pH to 8,5 Dilute to 1 000 ml with water and mix.

5.4 Hydrpchloric acid (HCI), (p50=-1/19 g/ml).
5.5 Reagent solution (R1).

Dissolve 5,D g sulfanilamide \NH,CgH,SO,NH,) in a mixture of 300 ml water and 26 ml of hydrochloric pcid
(5.4) in a 500 ml volumegtric-flask (6.3). Dilute to the mark with water and mix.

5.6 Reagdent solution (R2).

Dissolve 0,p@-of N-1-na

phthyl ethylenediamine dihydroc
500 ml voluss -3DBitutete F-wrate

hloride (C4oH;NHCH,CH,NH,-2HCI) in water |in a

The solution may be stored for up to 1 week in a well-stoppered brown bottle in a refrigerator.
5.7 Regeneration solution, ¢(HCI) = 0,1 mol/l.

Dilute 80 ml of hydrochloric acid (5.4) with water to 1 litre and mix.

1) Aquatec-Tecator is an example of a suitable product available commercially. This information is given for the
convenience of users of this part of ISO 14673|IDF 189 and does not constitute an endorsement by I1SO or IDF of this
product.

2 © I1SO and IDF 2004 — All rights reserved
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5.8 Sodium nitrate stock solution, ¢(NO3™) = 1 000 mg/I.

Before use, dry sodium nitrate (NaNO3) to constant mass at 110 °C to 120 °C. Dissolve 137,1 mg of the dry
NaNOg in water in a 100 ml volumetric flask (6.3). Dilute to the mark with water and mix.

5.9 Sodium nitrate calibration solutions.

Prepare the sodium nitrate calibration solutions on the day of use. Pipette amounts of 25 ug, 50 ug, 100 ug,
150 ug and 250 pg of sodium nitrate stock solution (5.8) into separate 50 ml volumetric flasks (6.3). Dilute to

the mark with extraction buffer solution (5.3) to obtain sodium nitrate calibration solutions corresponding to
0,5 mg/|7 1,00 mc/l7 2,00 mg/|7 3,00 mg/l and 500 mg/l nitrate ions rncpnr\fi\/nl\/

5.1Q Sodium nitrite stock solution, ¢(NO,~) = 1 000 mg/l.

Before use, dry the sodium nitrite (NaNO,) to constant mass at 110 °C to 120 °C. Pregpare the sgdium nitrite
stogk solution on the day of use. Dissolve 150,0 mg of the dry NaNO, in water in“a 100 ml volumetric flask
(6.3). Dilute to the mark with water and mix.

5.11 Sodium nitrite working solution, ¢(NO,~) = 50,0 mg/I.

Pipgtte 5,00 ml of the sodium nitrite stock solution (5.10) into a 100 ml volumetric flask. Dilute to the mark with
water and mix.

5.12 Sodium nitrite calibration solutions.
Shartly before use, pipette amounts of 25 ul, 50 pl, 100gul, 200 ul and 400 ul of the sodium nitfite working
soldtion (5.11) into separate 50 ml volumetric flasks (6:3). Dilute to the mark with extraction buffer solution
(5.3) to obtain sodium nitrite calibration solutions:\corresponding to 0,025 mg/l, 0,050 mg/l, {0,100 mgl/l,
0,200 mg/l and 0,400 mg/I nitrite ions respectively:Mix well.

5.13 Sodium nitrite reference solution, ¢(NO,~) = 1,48 mg/l.

Pipgtte 1 480 ul of the sodium nitrite working solution (5.11) into a 50 ml volumetric flask (6.3). Dilute to the
mark with extraction buffer solution (5.3) and mix. Prepare the sodium nitrite reference solution shortly before
use

6 |Apparatus
Clean all glassware-thoroughly and rinse with distilled water to ensure that it is free from nitrate and nitrite ions.
Usual laboratory equipment and, in particular, the following.

6.1| Analytical balance, capable of weighing to the nearest 1 mg, with a readability of 0,1 mg.

6.2 — Sample container, provided with an airtight Iid.

6.3 Volumetric flasks, of nominal capacity 50 ml, 100 ml and 500 ml, complying with the requirements of
ISO 1042, class B.

6.4 Pipettes, capable of delivering 25 ul, 50 pl, 100 ul, 150 pl, 200 pl, 250 pl, 400 pl and 1 480 pl (semi-
automatic pipettes).

6.5 Grinding device, appropriate for grinding the test sample, if necessary. To avoid loss of moisture, the
device should not produce undue heat. A hammer mill shall not be used.

© 1SO and IDF 2004 — All rights reserved 3
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6.6 Laboratory mixer or homogenizer (e.g. an Ultra-turrax 2)), with glass containers of capacity 250 ml or
400 ml, suitable for suspending test portions of cheese.

6.7 Table centrifuge, with centrifuge tubes of capacity 50 ml, capable of centrifuging at 1 500 g.

6.8 Flow injection analyser (FIA) (e.g. a Tecator?)), with a Fiastar analyser, controller, dialysis module,
sampler, provided with sample cups of 4 ml, with specific instrument control and evaluation software,
nitrite/nitrate manifold (see Figure 1), a sample loop volume of 200 pl, two mixing coils of length 60 cm and of
diameter 0,7 mm, connecting tubings and pump tubings providing the flow rates given in Table 1.

Other flow injection analysers may use other procedures. The instructions of the manufacturer, therefore,
should be sfrictly followed.

Table 1 — Flow rates

Values in millilitres per minute

Solution Flow rate for nitrate | Flow rate for nitrite
Sample/wash 2 2
Carrier C1 (water) (5.1) 2 1,2
Carrier C2 (5.3) 2 162
Reagent R1 (5.5) 0,6 0,4
Reagent R2 (5.6) 0,6 0,4

6.9 Matrix spectrophotometer (e.g. SKALAR2)), equipped ‘Wwith interference filter 540 nm and interfergnce
filter 620 nm, a flow cell of path length 5 cm and of volume 40 l.

6.10 FIA grogram parameters for nitrite.

6.10.1 Prdgram parameters

Evaluation peak height
Calibration pquation linear
Number of $tandards 5
FlA-pattern|collection time/cycletime 120 s

6.10.2 Timing parameters

Window for|peak maximum 30sto50s
Signal filtering maximum 2s

Window for|baseline detection 0to10s
Injection period Oto60s
Sample loop wash 60sto80s
Sample loop filling 80sto120 s

2) These products are examples of a suitable products available commercially. This information is given for the
convenience of users of this part of ISO 14673/IDF 189 and does not constitute an endorsement by I1SO or IDF of these
products.

4 © ISO and IDF 2004 — All rights reserved
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6.10.3 Calibration check

Tolerance 5%
Repeat after (samples) 10 samples
Standard used 0,100 mg/l NO,~

6.11 FIA program parameters for nitrate.

6.11.1 Program parameters

Evaluation peak height
Calipration equation linear

Number of standards 5

FlAipattern collection time/cycle time 60 s

6.11.2 Timing parameters

Window for peak maximum 25st040s
Signal filtering time 1s

Window for baseline detection Oto15s
Injegtion period Oto20s
SaIple loop wash 20 s to 35
Sample loop filling 35 st060 s
6.11.3 Calibration check

Tolgrance +5%

Repeat after (samples) 10 samples
Standard used 2,00 mg/I NO5~
7 |Sampling

Sampling is not partcofithe method specified in this part of ISO 14673|IDF 189. A recommendgd

me

Itis
cha

od is given in ISO707.

important-that the laboratory receive a sample which is truly representative and has not been
nged during transport or storage.

St0||e the test sample in such a way that deterioration and change in composition are prevented.

d sampling

Hamaged or

8 Preparation of test sample
8.1 Cheese
8.1.1 Prior to analysis, remove the rind or mouldy surface layer of the test sample in such a way as to

obtain a sample representative of the cheese as it is usually consumed.

8.1.2

Grind the test sample by means of an appropriate grinding device (6.5). Mix the ground mass quickly

and, if possible, grind a second time and again mix thoroughly. Clean the device after grinding of each sample.
If the test sample cannot be ground, mix it thoroughly by intensive stirring and kneading.

© 1SO and IDF 2004 — All rights reserved
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8.1.3 As soon as possible after grinding, transfer the test sample to a sample container (6.2) to await the
determination which, preferably, should be carried out immediately. If a delay is unavoidable, take all
precautions to ensure proper conservation of the test sample and to prevent moisture collecting on the inside

surface of the container.

8.14 Do

not examine ground cheese showing unwanted mould growth or beginning to deteriorate.

9 Procedure

9.1 Cherrmmduﬁnmpaﬁtrnfmmmmmn—
9.1.1 Check the reducing capacity of the cadmium column at the beginning and at the end of -a. sérigs of
determinatipns and at least twice a day.

9.1.2 Prepare the FIA system for operation according to 9.6.1.

9.1.3 Fillja cup with sodium nitrite reference solution (5.13).

9.1.4 Fillfanother cup with the sodium nitrate calibration solution (5.9).

9.1.5 Anglyse the sodium nitrate calibration solution (9.1.4) and the sodiutn nitrite reference solution (9.1.3).
Divide the |peak height found for nitrate by the peak height for nitrite\and multiply by 100 to obtain| the
percentage|reducing capacity of the cadmium column. If the reducing _capacity is less than 95 %, regengrate

the column

9.2 Regeéneration of the cadmium column

Regeneratg
reducing ca

Disable pur
inlet of the
solution C1

injector. St
sodium nitr:

9.3 Test

9.3.1

Weigh, to th

Cheese and dried milk products

(see 9.2).

the cadmium column at the end of each day after use, or more frequently if the check g
pacity (9.1.5) indicates a loss of efficiency.

np flows for carrier solution C2 (5.3) and'reagents R1 (5.5) and R2 (5.6). Unscrew the tubing a
dialysis module connecting the injector to the dialysis module. Run water (5.1) used as ca
through the injector until the system is filled. Connect the cadmium column to the outlet of
rt the pump again and make-three to five injections of reagent solution R2 (5.6) followed by
te standard solution (5.8)..\Wash the column by passage of carrier solution C2 (5.3).

portion

e nearest 1 mg, 2,5 g of the test sample (8.1.2) into a 50 ml centrifuge tube (6.7).

9.3.2 LiqTid milk products

f its

the
rrier
the
the

Weigh, to the nearest 1 mg, 10 g of the test sample (8.1.2) into a 50 ml centrifuge tube (6.7).

9.4 Extraction

9.4.1 Add 24 ml of extraction buffer solution (5.3), preheated to a temperature of 50 °C to 55 °C, to the test
portion (9.3) in the 50 ml centrifuge tube. Mix with the homogenizer for about 3 min until the test portion is well
suspended.

9.4.2 Centrifuge the test solution in the tube (9.4.1) at about 1 500 g for 5 min.

9.4.3 Place the centrifuge tube in a mixture of water and ice for 15 min to cool the test solution.

6 © ISO and IDF 2004 — All rights reserved


https://standardsiso.com/api/?name=2d357ce850aaf990ffa1f313aacac242

ISO 14673-3:2004(E)
IDF 189-3:2004(E)

9.4.4 Withdraw with a pipette (6.4) the de-fatted test solution from underneath the fat layer in the centrifuge
tube. Fill the cups of the FIA, for both the nitrite and nitrate determinations, with the obtained de-fatted test
solution.

9.5

9.5.

the

9.5
(5.1

9.5.
ana

9.6
9.6.
pun
Con
pun
(5.2
cad

9.6
(5.9

9.6.
ana

10
10.

10.1

Cal

Determination of nitrite content

1 Install the manifold of the flow injection analyser (FIA) according to the scheme in Figure 1. Use the
pump tubings of the FIA (6.8) for the determination of nitrite while leaving out the cadmium reduction column
(5.2). Connect the bottles with both reagent solutions R1 (5.5) and R2 (5.6) and carrier solution C2 (5.3). Start

pumps of the FIA to flush the system for 5 min to 10 min.

.2 Load the analyser with the FIA program for nitrite (6.10). Run the sodium nitrite calibrati

P) to calibrate the system, followed by the de-fatted test solution (9.4.4).

B Check the calibration, both at the end of a series and after each group of ‘10 test s
ysing the sodium nitrite calibration solution of 0,100 mg/I nitrite ions (5.12).

Determination of nitrate content

p tubings of the FIA (6.8) for the determination of nitrate while using the cadmium reduction ¢
nect the bottles with both reagent solutions R1 (5.5) and R2 (5{6) and carrier solution C2 (5.

mium column (9.1).

.2 Load the analyser with the FIA program for nitrate”(6.11). Run the sodium nitrate calibrati

, to calibrate the system, followed by the de-fatted test solution (9.4.4).

B Check the calibration, both at the end-of a series and after each group of 10 test s
ysing the sodium nitrate calibration solutionof 2,00 mg/I nitrate ions (5.9).

Calculation and expression of results
| Nitrite content

.1 Calculation of nitrite content

ulate the nitrite:content of the test sample, @y 4, using the following equation:

ON1 X CN1
m

re

whe

bn solutions

blutions, by

I Install the manifold of the flow injection analyser (FIA) according\to’the scheme in Figure 1. Use the

blumn (5.2).
B). Start the

ps of the FIA to fill the system with the liquids. Stop the pumps jand install the cadmium redugtion column
. Start the pumps again to flush the system for 5 min t0~10 min. Check the reducing capgacity of the

bn solutions

blutions, by

w4 is the nitrite content of the sample, in milligrams of nitrite ions per kilogram;

cy1 I8 the numerical value of the concentration, read from the calibration graph, corresponding to the

measured absorbance of the test solution (9.5.2), in micrograms of nitrite ions per litre;

m is the mass of the test portion (9.3), in grams.

10.1.2 Expression of results

Exp

ress the results to one decimal place.

© 1SO and IDF 2004 — All rights reserved
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10.2 Nitrate content

10.2.1 Calculation of nitrate content

Calculate the nitrate content of the sample, wy,, using the following equation:

ON2 =

where

— XCN2
m

C()Nz |

CNZ |

m i
10.2.2 Calc
Calculate tH

ONC F

where onc
per kilogran

10.2.3 Expression of results

Express the

11 Precision

11.1 Gene¢ral

The values
be applicab)

11.2 Nitrit

is the nitrate content of the sample, in milligrams of nitrate ions per kilogram;

is the numerical value of the concentration, read from the calibration graph, corresponding tg
measured absorbance of the test solution (9.6.2), in micrograms of nitrate ions per litre;

5 the mass of the test portion (9.3), in grams.

tulation of the corrected nitrate content

e corrected nitrate content of the sample, oy, using the followirlg equation:
@2 — 1,35 0y

is the nitrate content of the test sample corrected for (ts nitrite content, in milligrams of nitrate

=

results to whole numbers.

for repeatability and reproducibility limits are expressed for the 95 % probability level and may
e to concentration-ranges and matrices other than those given.

e content

11.2.1 Re

eatability

The absolute difference between two independent single test results, obfained using the same metho

—

he

ons

not

on

identical test material in the same laboratory by the same operator using the same equipment within a short

interval of ti

me, will in not more than 5 % of cases be greater than 0,5 mg/kg of product.

11.2.2 Reproducibility

The absolute difference between two single test results, obtained using the same method on identical test
material in different laboratories with different operators using different equipment, will in not more than 5 % of
cases be greater than 1,0 mg/kg of product.
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