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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. 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 and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 21458 was prepared by Technical Committee ISO/TC 147, Water quality, Subcommittee SC 2, Physical, 
chemical and biochemical methods. 
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Water quality — Determination of glyphosate and AMPA — 
Method using high performance liquid chromatography (HPLC) 
and fluorometric detection 

WARNING — Persons using this International Standard should be familiar with normal laboratory 
practice. This International Standard does not purport to address all of the safety problems, if any, 
associated with its use. It is the responsibility of the user to establish appropriate safety and health 
practices and to ensure compliance with any national regulatory conditions. Some of the solvents 
used in the procedure are toxic and dangerous. Exercise caution when handling them. 

IMPORTANT — It is absolutely essential that tests conducted according to this International Standard 
be carried out by suitably trained staff. 

When this method is applied to its analysis, surface water shall be tested for additional and for 
multiplicative interferences. 

1 Scope 

This International Standard specifies a method for the determination of glyphosate and its major metabolite, 
aminomethylphosphonic acid (AMPA), in drinking water, ground water and surface water. The lowest limit of 
determination is about 0,05 µg/l. This method may be applicable to other types of waters provided the method 
is validated for each case. 

2 Normative references 

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

ISO 3696, Water for analytical laboratory use — Specification and test methods 

ISO 6058, Water quality — Determination of calcium content — EDTA titrimetric method 

ISO 6059, Water quality — Determination of the sum of calcium and magnesium — EDTA titrimetric method 

ISO 8466-1, Water quality — Calibration and evaluation of analytical methods and estimation of performance 
characteristics — Part 1: Statistical evaluation of the linear calibration function 

3 Principle 

This method is based on derivatization of glyphosate and AMPA (see Table 1) by using 9-fluorenylmethyl 
chloroformate (FMOCCl) in basic conditions followed by analysis using liquid chromatography on a polar 
phase linked to a fluorescence detector. 

The quantification of the compounds is performed by using external calibration or by internal standard 
calibration or by applying the standard addition method. The compounds are identified by comparing the 
retention times or by using the standard addition method. 
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Table 1 — Compounds determined by this method 

Molar mass
Name Molecular formula

g/mol 
CAS No. 

Glyphosate 

N-(phosphonomethyl)glycine 
C3H8NO5P 169,1 1071-83-6 

AMPA 

Aminomethylphosphonic acid 
CH6NO3P 111,0 1066-51-9 

4 Interferences 

Substances that produce a response at the selected wavelengths and for which the retention times are 
identical to those of the compounds to be analysed may cause overlapping peaks during the determination. It 
is necessary to take this into account especially when testing water samples other than ground water or 
drinking water samples. 

The presence of divalent cations, such as calcium, copper, iron, and zinc, may lead in some cases to an 
underestimation of glyphosate and AMPA due to complex formation (see Reference [9]), in which case 
pretreatment is required (see 8.1). 

The presence of free chlorine used in treated waters may cause losses of glyphosate by oxidation, in which 
case sodium thiosulfate is used to mitigate its effects (see Clause 7). 

5 Reagents 

Use only reagents of recognized analytical or HPLC grade, if available, unless otherwise specified. Reagents 
shall not contain any substance that interferes with the compounds to be analysed. 

5.1 Water, complying with grade 1 as defined in ISO 3696, or better. 

5.2 Sodium thiosulfate, Na2S2O3, CAS No.: 7772-98-7. 

5.3 Acetonitrile, CH3CN, HPLC grade, CAS No.: 75-05-8. 

5.4 Diethyl ether, C4H10O, CAS No.: 60-29-7. 

5.5 Reference substances (see Table 1). 

5.5.1 Glyphosate, purity > 97 % mass fraction, CAS No.: 1071-83-6. 

5.5.2 AMPA, purity > 97 % mass fraction, CAS No.: 1066-51-9. 

5.5.3 Internal standard, purity > 97 % mass fraction (see Annex A for typical compounds). 

Commercially available solutions may be used, e.g. 10 µg/ml in water. 

5.5.4 Stock solution of glyphosate and AMPA, 1,0 g/l. 

Using glyphosate (5.5.1) and AMPA (5.5.2), prepare a stock solution containing 1,0 g/l of each compound in 
water (5.1), e.g. dissolve 20 mg of each compound in water (5.1) in a 20 ml one-mark volumetric flask (6.8). 

This solution may be stored at 4 °C ± 3 °C for about 1 year. 
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