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Foreword

This European Standard has been prepared by
Technical Committee CEN/TC 275, Food analysis Ð
Horizontal methods, the Secretariat of which is held by
DIN.

This European Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by
December 1998, and conflicting national standards shall
be withdrawn at the latest by December 1998.

This series, Foodstuffs Ð Determination of nitrates
and/or nitrate content, consists of the following parts:

Ð Part 1: General considerations;

Ð Part 2: HPLC/IC method for the determination of
nitrate content of vegetables and vegetable products;

Ð Part 3: Spectrometric determination of nitrate
and nitrite content of meat products after
enzymatic reduction of nitrate to nitrite;

Ð Part 4: Ion-exchange chromatographic (IC)
method for the determination of nitrate and nitrite
content of meat products;

Ð Part 5: Enzymatic determination of nitrate
content of vegetable-containing food for babies and
infants;

Ð Part 7: Continuous flow method for the
determination of nitrate content of vegetables and
vegetable products after cadmium reduction.

According to the CEN/CENELEC Internal Regulations,
the national standards organizations of the following
countries are bound to implement this European
Standard: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
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1) c is the substance concentration.

2) w is the mass fraction.

3) Polyethyleneglycol-mono [p-(1,1,3,3-tetramethylbutyl)-phenyl]-ether is commercially available as Triton X ± 100 (pro analyse). This
information is given for the convenience of users of this European Standard and does not constitute an endorsement by CEN of this
product.

4) r is the mass concentration.

1 Scope
This European Standard specifies a continuous flow
method (CF-method) for the determination of nitrate
content of vegetables and vegetable products having a
nitrate content of 900 mg/kg to 5 200 mg/kg (calculated
as nitrate ion).

NOTE Experiences have shown that the method may also be
applied for vegetables and vegetable products having a nitrate
content of greater than 50 mg/kg (calculated as nitrate ion).

2 Normative references
This European Standard incorporates by dated or
undated reference, provisions from other publications.
These normative references are cited at the
appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply to this European Standard only
when incorporated in it by amendment or revision. For
undated references the latest edition of the publication
referred to applies.

EN 12014-1, Foodstuffs Ð Determination of nitrate
and/or nitrite content Ð Part 1: General
considerations.

EN ISO 3696, Water for analytical laboratory use Ð
Specification and test methods.
(ISO 3693:1987)

3 Principle
Test portions are extracted with water and filtered. The
filtrate is transferred to the dializer of the continuous
flow (CF) system [1]. An aliquot portion of the nitrate
ions diffuses in the dializing unit with a hydrophilic
membrane into a slightly alkaline buffer solution in
which the nitrates are reduced to nitrite by metallic
cadmium. The nitrite ions react with sulfanilamide and
N-1-naphthylethylenediamine to give a reddish-purple
azo dye.

The absorbance of this dye is determined
spectrometrically at a wavelength between 520 nm
and 540 nm, preferably at its maximum.

NOTE The CF method is an automated version of the manual
procedure for nitrate determinations in leafy vegetables as
prescribed by the Official Dutch Food Act [2]. With the automated
method the cadmium reductor may be used for a longer period of
time without any appreciable loss of its reducing capacity. Also
ready-made cadmium columns from commercial suppliers are
available, minimizing the main objection of working with this toxic
element.

4 Reagents
All reagents and materials used shall be of recognized
analytical grade and water shall be of at least
grade 1 according to EN ISO 3696. Consult safety data
sheets or labels for additional information on toxicity,
flammability and explosivity of chemicals used. When
preparing solutions, the purities of the reagents
available shall be taken into account.

4.1 Cadmium column, activated, ready-to-use, as
commercially available.

CAUTION Cadmium is extremely toxic for humans
and the environment; take effective precautions
before handling and disposing this compound.

Cadmium columns may also be prepared in the
laboratory according to the description given in the
annex A.

4.2 Hydrochloric acid, concentrated,
r20(HCl) = 1,18 g/l.

4.3 Hydrochloric acid, c(HCl) = 4 mol/l1),

dilute 320 ml of hydrochloric acid (4.2) to 1 l with
water.

4.4 Hydrochloric acid, c(HCl) = 0,1 mol/l.

4.5 Ammonia, w(NH3) = 25 %2).

4.6 Ammonia, w(NH3) = 5 %.

4.7 Ammonium chloride, NH4Cl.

4.8 Wetting agent, e.g. polyethyleneglycol-mono
[p-(1,1,3,3-tetramethylbutyl)-phenyl]-ether3) or
polyethylene glycol ether.

4.9 Wetting agent solution.

Dissolve 25 g of wetting agent (4.8) into 75 ml of
methanol and then add 150 ml of water.

4.10 Phosphoric acid, w(H3PO4) = 85 %.

4.11 Sulfanilamide, (NH2C6H4SO2NH2).

4.12 N-(1-naphthyl)ethylenediamine dihydrochloride
(C10H7NHCH2CH2NH2´2 HCl).

4.13 Ethylenediamine tetracetic (EDTA) acid
disodium salt dihydrate,
([CH2N(CH2COOH) (CH2COONa)]2´2 H2O).

4.14 Copper sulfate solution,
r(CuSO4´5 H2O) = 2 g/100 ml)4).
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