INTERNATIONAL

ISO

STANDARD 6561-2

First edition
2005-02-01

Fruits, vegetables and derived
products — Determination of cadm
content —

Part 2:
Method using flame atomic absorp
spectrometry.

lium

tion

Fruits, légumes_et produits dérivés — Détermination de la t¢neur en

cadmium —

Partie 2: Methode par spectrométrie d'absorption atomique
flamme

avec

——— Reference number
= — ISO 6561-2:2005(E)

©1S0 2005


https://standardsiso.com/api/?name=4325d3bfa83f7ab5a1d1e5ed013d7df9

ISO 6561-2:2005(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. The ISO Central Secretariat
accepts no 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. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2005

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO 2005 — All rights reserved


https://standardsiso.com/api/?name=4325d3bfa83f7ab5a1d1e5ed013d7df9

ISO 6561-2:2005(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, gover
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hational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, H

ted by the technical committees are circulated to the member bodies for woting. Publig
hational Standard requires approval by at least 75 % of the member bodies, casting a vote.

Attenption is drawn to the possibility that some of the elements of this documtent may be the subj
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5. ISO shall not be held responsible for identifying any or all such patent rights.

b561-2 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SO
table products.

first edition of ISO 6561-2, together with 1ISO 6561-1:2004, cancels and replaces ISO 6561
peen technically revised.

5561 consists of the following parts, under the’general title Fruits, vegetables and derived
rmination of cadmium content:

Part 1: Method using graphite furnace@tomic absorption spectrometry

Part 2: Method using flame atomic absorption spectrometry
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Fruits, vegetables and derived products — Determination of
cadmium content —

Part 2:
Method using flame atomic absorption spectrometry

1

This
cadn

NOTE

Meth

This
cadn

3

Use
distil

3.1
3.2
3.3

Plac
and

Scope

part of ISO 6561 specifies an atomic absorption spectrometric method, for the determin
nium content of fruits, vegetables and derived products.

= The method of cadmium determination in fruit, vegetables and defived products is based on
bds of Analysis [,

Principle

method is based on the decomposition of organic-matter with HNO5, H,SO, and H,0,,
nium by dithizone-CHCl5 at pH 9, and determination of cadmium by flame atomic absorption

Reagents

only reagents of recognized analytical grade, unless otherwise specified, and water whig
ed twice in borosilicate glass.apparatus, or water of at least equivalent purity.

Nitric acid, concentrated(p,, = 1,38 g/ml).
Sulfuric acid, concentrated (o, = 1,84 g/ml).
Hydrochloric acid, dilute, 0,2 mol/l.

e 16,5 mhof concentrated hydrochloric acid (pyg = 1,19 g/ml) into a 1 000 ml one-mark vol
Jilute toxthe mark with water. Mix.

ation of the

AOAC Official

extraction of

spectrometry.

h has been

imetric flask

34

Hydrogen peroxide, concentrated (50 %).

3.5

3.6

3.7

Citric acid monohydrate.
Sodium hydroxide, 0,05 mol/l solution.

Thymol blue indicator.

Triturate 0,1 g of thymol blue indicator in an agate mortar with 4,3 ml of sodium hydroxide solution (3.6). Dilute
to 200 ml in a flask with water.

3.8

Ammonia solution, 28 % to 30 % solution.
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3.9 Chlor

oform.

3.10 Dithizone, 1,0 mg/ml solution.

Place 0,2 g of dithizone in a 200 ml volumetric flask and add chloroform to the mark.

3.11 Dithizone, 0,2 mg/ml solution.

Dilute dithizone solution (3.10) 1 + 4 with chloroform (3.9). Prepare fresh daily.

3.12 Cadmium standard solution, corresponding to a cadmium concentration of 1,0 mg/ml.

4 Appar
Before use,
Cover beakgq

Usual labors

atus
vash all glassware with 8 mol/l nitric acid, followed by a thorough rinse with water:
rs with watch glasses during all operations.

tory apparatus and, in particular, the following.

4.1 Mechanical grinder, the inside and the blades of which are coated with polytetrafluoroethylene (PTFE).

4.2 Roun

4.3 Beakér, of 400 ml capacity.

4.4 One-n

4.5 Pipeties, of appropriate capacity.

4.6 Separnators, 125 ml and 250 ml capacities,

4.7 Atom
measureme

4.8 Burner or heating mantle.

49 Hotp

4.10 Analytical balance:

5 Samp

d-bottom flasks, of 1 500 ml capacity.

nark volumetric flasks, of capacities 50 ml, 100+nl and 1 000 ml.

¢ absorption spectrometer, -provided with an air/acetylene burner (10 cm), suitable for
hts at a wavelength of 228,8 nm:

ate.

ing

A represent

tive—sample—should-have—been—sent-to-thelaboratorn—It shouldnot have—been—damaged or
Sth/e—sapte—shothe—haYe—beehi—Sseht—to—the—1aboratoR—t—sShotia—hRot+hRave—beeh—adihRag

changed during transport or storage.

Sampling is

not part of the method specified in this part of ISO 6561. If there is no specific International

Standard dealing with the product concerned, it is recommended that the parties concerned come to an
agreement on the subject.
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6 Procedure

6.1

Preparation of test sample

Mix well the laboratory sample, if necessary, first remove any seeds, stalks and hard seed-cavity walls, and

then

grind in the mechanical grinder (4.1).

Frozen or deep-frozen products shall be previously thawed in a closed vessel, and the liquid formed during
this process shall be added to the product before mixing.

6.2
Weig

6.3
If the

Add
burn

Whe]
has

—festportion

Decomposition
test portion contains ethanol, first remove the ethanol by evaporation.

several boiling chips or beads and carefully add 25 ml of nitric acid (3.1)? Cover and warm g
br or heating mantle (4.8) to initiate reaction.

h reaction subsides, add 25 ml of nitric acid (3.1), warm again<nd continue until 100 ml of nif
been added. Alternatively, add carefully 100 ml of nitric acid(3.1) to the test portion at once

to sténd at room temperature overnight.

Heat
wast

Add
evap
caut
of o

until most NO fumes have evolved; control excessive-frothing by cooling or quenching with
bottle.

orate using a burner or heating mantle «(4.8) until charring begins. When charring becomgq
ously add hydrogen peroxide (3.4), 1 ml-at a time. Let the reaction subside before adding the
idant, and never add more than f\mVat a time. Continue the addition of hydrogen perox

solufion is colourless.

Heat

vigorously to SO5; fumess;—adding more hydrogen peroxide (3.4) as required, to removg

vigofously to expel excess of hydrogen peroxide. Cool colourless digest to room temperature.

6.4

Carr
suita

6.5

Blank test

 out a blank test; using the same decomposition procedure as in 6.3, but replacing the test g
ble amountiofiwater corresponding to the amount of test portion taken for analysis (6.2).

Extraction

h, to the nearest 0,01 g, 50 g of the test sample (6.1) into a 1 500 ml round-bottom flask (4.2].

ently using a

ric acid (3.1)
and allow it

water from a

20 ml of concentrated sulfuric acid (3.2) to-the solution. Dilute to approximately 300 ml with water and

s extensive,
next portion
ide until the

char. Heat

ortion with a

WAR

D

a toxic and

ozone-depleting substance. Avoid inhalation of and exposure to this solvent. Work in a fume
cupboard when handling this solvent and solutions thereof. Dispose of the waste chloroform and
solutions properly.

Add 2 g of citric acid (3.5) to cooled digest of a sample or blank and cautiously dilute to about 25 ml with water.
Add 1 ml of thymol blue indicator (3.7) and adjust to pH 8,8 by slowly adding ammonia solution (3.8), while
cooling in ice bath, until the solution changes from yellowish green to greenish blue. Transfer quantitatively to
a 250 ml separator (4.6) with water, and dilute to about 150 ml.

Cool the solution, and extract with two 5-ml portions of concentrated dithizone solution (3.10), shaking 1 min
to 2 min each time. Continue extraction with 5-ml portions of dilute dithizone solution (3.11) until the dithizone
extract shows no change in colour. Combine the dithizone extracts in the 125 ml separator (4.6); wash with
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50 ml water, and transfer solvent to another 125 ml separator. Extract wash-water with 5 ml of chloroform
(3.9) and add to the dithizone extracts.

Add 50 ml of dilute hydrochloric acid (3.3) to combined dithizone extracts, shake vigorously 1 min, and allow
the layers to separate; discard the dithizone layer. Wash the aqueous solution with 5 ml of chloroform (3.9)
and discard the chloroform.

Quantitatively transfer the aqueous solution to a 400 ml beaker (4.3), add boiling chips, and evaporate

carefully to dryness on the hot plate (4.9).

Carefully rinse down sides of beaker with 10 ml to 20 ml of water and again evaporate to dryness.

Dissolve the

6.6 Detern

6.6.1

Dilute the c4
concentratio|

Aspirate eac
expansion s
of 2,0 yg/ml

Take care to

dry residue in 5,0 ml of hydrochloric acid solution (3.3).

mination

Preparation of the calibration graph

dmium standard solution (3.12) with hydrochloric acid (3.3) to obtain four-solutions with cadr
hs of 0,1 ug/ml, 0,5 ug/ml, 1,0 yg/ml and 2,0 pg/ml.

h of these solutions, in turn, into the flame of the spectrometer (4y7) using 4 times to 10 {
cale to obtain the maximum absorbance value for the solution having the cadmium concentr
Use hydrochloric acid (3.3) as a blank.

keep the aspiration rate constant throughout the aspiration-of each calibration solution.

nium

imes
ation

Flush burnef with water after each measurement.

Record the ¢orresponding values of absorbance and plot thecalibration graph (absorbance against cadinium
concentratiop in micrograms per millilitre).

6.6.2 Spegtrometric measurement

Set the instiument to the previously established’optimum conditions, using air-acetylene oxidizing flamg and
228,8 nm regonant wavelength.

Aspirate intg the flame of the spectrometer (4.7) the test solution (6.5) and the blank solution (6.4), gt the
same aspiration rate as used for-preparation of the calibration graph (6.6.1). Record the corresponding
absorbances.

If the absorljance of the test selution is greater than for the highest standard solution used for preparatipn of
the calibratipn graph (66-1), dilute the test solution with the hydrochloric acid (3.3) and measurg the
absorbance,

7 Calcu

ation

The cadmium content of the sample, expressed in milligrams per kilogram, is equal to

(¢ —cBlank)*5

x F (1)
m
where
c is the cadmium concentration, expressed in micrograms per millilitre, of the test solution, as
read from the calibration graph;
cglank IS the cadmium concentration, expressed in micrograms per millilitre, of the blank test solution,
as read from the calibration graph;
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m is the mass, in grams, of the test portion;

F is the dilution factor, if necessary.

8 Precision

ISO 6561-2:2005(E)

The precision of the method has been checked by collaborative studies of cadmium determinations in lettuce

and potatoes; see Reference [2].

Statistical parameters have been calculated in accordance with ISO 5725; see Reference [3].

Table 1 — Repeatability results
Type of sample Cadmium content r@ sp 4
mg/kg mg/kg mg/kg
Lettuce 0,1 0,04 0,0
0,5 0,17 0,06
1,5 0,26 0,09
Potgtoes 0,05 0,009 0,003
0,2 0,05 0,02
1,0 0,09 0,08
a is the repeatability limit.
b +is the standard deviation of repeatability.
Table 2 — Reproducibility results
Type of sample Cadmium content R? sg
mglkyg mg/kg mg/kg
Lettuce 0,1 0,05 0,02
0,5 0,17 0,06
1,5 0,29 0,10
Potgtoes 0,05 0,025 0,09
0,2 0,07 0,02
1,0 0,19 0,07
a8  Ris the reproducibility limit.
b k. is thestandard deviation of reproducibility.

9 Testreport

The test report shall specify:

a) all information necessary for the complete identification of the sample;

b) the sampling method used, if known;

c) the test method used, with reference to this part of ISO 6561;

d) all operating details not specified in this part of ISO 6561, or regarded as optional, together with details of

any incidents which may have influenced the test result(s);

e) the test result(s) obtained; or, if the repeatability has been checked, the final quoted result obtained.

© 1SO 2005 - All rights reserved


https://standardsiso.com/api/?name=4325d3bfa83f7ab5a1d1e5ed013d7df9

