
 

 

 

Agenda Item 8 CX/PR 19/51/13 (REV) 
 March 2019 

JOINT FAO/WHO FOOD STANDARDS PROGRAMME 

CODEX COMMITTEE ON PESTICIDE RESIDUES 

51st Session 
Macao SAR, P.R. China, 8-13 April 2019 

DISCUSSION PAPER  
ON THE OPPORTUNITY TO REVISE THE  

GUIDELINES ON THE USE OF MASS SPECTROMETRY FOR THE IDENTIFICATION, CONFIRMATION 
AND QUANTITATIVE DETERMINATION OF PESTICIDE RESIDUES (CXG 56-2005) 

(Prepared by the Electronic Working Group  
chaired by the Islamic Republic of Iran and Costa Rica) 

BACKGROUND 

1. The 50th Session of the Codex Committee on Pesticide Residues (CCPR50, 2018) considered a proposal 
for new work from Iran on the revision of the Guidelines on the use of mass spectrometry for the identification, 
confirmation and quantitative determination of pesticide residues (CXG 56-2005) and highlighted the gaps in 
the Guidelines that required addressing e.g. the title of the Guidelines does not match the content of the 
document which focuses on confirmation test only; apparent editorial mistakes in the text; the Guidelines cover 
mass spectrometry in general which requires more detail guidance, etc.  

2. CCPR50 acknowledged the relevance of the issue and emphasized the need for the Guidelines to be 
harmonized with the Guidelines on performance criteria for methods of analysis for the determination of 
pesticide residues in food and feed (CXG 90-2017). 

3. CCPR50 agreed to establish an Electronic Working Group (EWG), chaired by Iran and co-chaired by Costa 
Rica working in English with the following Terms of Reference (REP50/PR, paras. 164–166):  

(i) To prepare a discussion paper on the background, issues and potential solutions to gaps identified in 
the guidelines including a project document and an outline of the proposed revision of CXG 56 for 
consideration at CCPR51.  

(ii) To harmonize CXG 56 with CXG 90 and other relevant Codex documents. 

4. The invitation to join the EWG was circulated in mid-July 2018 with a deadline for registration of end of July 
2018. The list of participants is provided in Appendix II.  

DISCUSSION PAPER 

5. When analyses are performed for monitoring or enforcement purposes, it is particularly important that 
confirmatory data are generated before reporting on samples containing residues of pesticides that are not 
normally associated with that commodity, or where MRLs appear to have been exceeded. Samples may 
contain interfering chemicals that may be misidentified as pesticides. 

6. It can be argued that quantification of analyte is meaningless without confirmation of its identity, while in 
some cases, like that of banned compounds or qualitative analysis, confirmation is only needed or it is more 
important than quantification. 

7. Conventionally, for the confirmation of positive results for pesticide residues in food or any environmental 
compartment, different approaches have been adopted, such as gas chromatography with two different 
detectors or two columns of different polarities, combination of two chromatographic techniques or chemical 
reaction followed by the analysis of the derivative. Other means of confirmation, such as characteristic 
chromatographic pattern, might be alternatively applied. 

8. However, these classical confirmatory approaches do not provide sufficient structural information about the 
analyte. Confirmatory methods should provide as much as possible structural information about the analyte, 
which is only possible by applying spectrometric techniques (e.g. MS, IR). 

E 
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9. Given the importance of for the confirmation of positive results for pesticide residues in food, in 2005 the 
Codex Alimentarius Commission (CAC) adopted a Guidelines on the use of mass spectrometry (MS) for the 
identification, confirmation and quantitative determination of residues (CXG 56-2005). 

10. The gaps in the guidelines that required addressing e.g. the title of the guidelines does not match the 
content; CXG56 focuses on confirmation test only; apparent editorial mistakes in the text; CXG56 covers 
mass spectrometry in genera which requires more detail guidance, etc. 

11. Each section below reviews the materials contained in CXG 56-2005 and provides recommendations for 
revisions. Appendices I and II of this paper contains a project document and an outline of the revised 
guidelines for the proposal for new work for consideration by CCPR. Appendix III contains a list of participants 
in this EWG. 

CONFIRMATORY TEST 

13. Paragraph 1, highlights the importance of generating results confirmation data, before submitting an 
analytical test report. The paragraph closes with an example of techniques and confirms that it does not 
correspond to the use of mass spectrometry. 

14. Paragraphs 2, 3 and 6; describe confirmatory techniques not related to current mass spectrometry 
techniques, it is not consistent with the title of the guide and its scope, it is recommended to delete both 
paragraphs. 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

15. From paragraphs 7 to 17, it is proposed to eliminate the current sections, since they not only refer to 
spectroscopy methods, but also to techniques outside the scope of the document. There is a mixture of 
acceptance criteria of other techniques with mass spectrometry techniques. 

16. It is proposed to eliminate the sections gas chromatography / mass spectrometry (GC / MS), HPLC and 
HPLC-MS, thin layer chromatography (TLC) and derivatisation and instead include the sections: Scope, 
General Principles, Selection of recognition ions for identification, confirmation, quantitative detection and a 
glossary of terms. 

RECOMMENDATIONS 

17. The EWG makes the following recommendations to CCPR: 

 To recommend approval of new work by the Codex Alimentarius Commission (CAC42) based on the 
project document presented in Appendix I. 

 To establish an EWG to carry out the revision of the guidelines according to the points raised in the 
project document  

 To provide general comments on the proposed revised guidelines as outlined in Appendix II to assist 
the EWG in the further revision of the guidelines.  
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APPENDIX I 

PROJECT DOCUMENT 

PROPOSAL FOR NEW WORK ON THE REVISION OF THE  
GUIDELINES ON THE USE MASS SPECTROMETRY FOR THE IDENTIFICATION,  

CONFIRMATION AND QUANTITATIVE DETERMINATION  
OF PESTICIDE RESIDUES (CXG 56-2005) 

(For consideration) 

Purpose and scope 

The purpose of the proposed new work is to revise the Guidelines on the Use of Mass Spectrometry (MS) for 
Identification, Confirmation and Quantitative Determination of Residues (CXG 56-2005) in order to improve 
and clarify the content. The revised guide CXG 56-2005 covers general aspects on analyzing pesticide residue 
by MS, with recommendations on identification, confirmation and quantitative determination. The revision is 
aimed at: 

 Formatting the guideline according to codex standard framework. 

 Focusing more on facts on MS, as a powerful confirmative and quantitative technique for determination 
of pesticide residues especially in multiresidue methods. 

Relevance and timeliness  

Pesticides comprise a large number of substances that belong to many different chemical groups. The 
common characteristic is that they are effective against pests. Pesticides include a great variety of chemicals 
with different structures. There are contrasts between their modes of action, uptake, biotransformation, and 
elimination. Analytical methodologies that are capable of residue measurement at very low levels and provide 
unambiguous evidence of the identity and magnitude of any residues detected, are required. MS is a precise 
and highly flexible technology that has been used for many years in identification and quantification of pesticide 
residues. 

Since CXG56 was adopted by CAC38 in 2005, there have been many improvements in MS and the Liquid 
Chromatography (LC) and Gas Chromatography (GC) separation techniques that are often employed with MS. 
As a consequence, CXG56 should be revised to include technological advancements and updates on MS for 
determination of pesticide residues. 

The revision of guidelines originates from the requests for more detailed explanations regarding the use of MS 
as the most powerful confirmative and quantitative method for determination of pesticide residues especially 
in multiresidue methods. 

Main aspects to be covered 

The proposed new work by CCPR should cover the following aspects: 

1. General principles of confirmatory tests in determination of pesticide residues especially in multiresidue 
methods and demonstrating advances of MS technique for GC and HPLC applicable pesticides. 

2. Criteria for selection of precursor and product ions for identification, confirmation and quantitative 
detection. 

3. Criteria for confirmation of residue identities. 
4. Quality control criteria of quantification of identified residues. 

Assessment against the Criteria for the establishment of work priorities 

The primary proposed work on revision of CXG 56- 2005, is to describe recent advances in mass spectrometry 
including chromatographic separations, different mass analyzers hyphenated to GC/LC, matrix effects in MS 
analysis, and various applications of MS in pesticide residue analysis. Gas chromatography–mass spectrometry 
(GC–MS) and liquid chromatography-mass spectroscopy (LC-MS) methods continue to play a crucial role in the field 
of pesticide residue analysis (PRA). Despite the dominance of LC–MS methods, GC–MS is still a useful tool for the 
analysis of pesticides that are not suitable to atmospheric pressure ionization (API) (such as organochlorines and 
pyrethroids) or in certain food matrices such as high-fat-content commodities. 

The major aims of the revision are:  

 Quantify target compounds with high precision and accuracy at or below levels imposed by current legislation 
or lower 

 Enable multiresidue analysis of compounds with different physical–chemical properties 

 Robust enough to permit a high-throughput analysis 
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The guidelines should include permitted tolerances of relative ion intensities as these may vary as per the 
technique used for analysis. In case of LCMS-MS, the improved. Selectivity offered by use of MS/MS is crucial 
in the case of coelution of compounds where unambiguous identification and confirmation of coeluting peaks 
can be achieved through unique MRM transitions. 

In this revision we intend to clarify these aspects. 

Relevance to the Codex strategic objectives 

Strategic goal 1: Establish international food standards that address current and emerging food issue 

Due to development of analytical methods for pesticide residues, revising this guideline ensure consistent results of 
analysis from different laboratories. 

Strategic goal 2: Ensure application of risk analysis principles in the development of Codex standards 

The guidance document will not address a specific pesticide residues or food commodities. In other words it is 
intended to be relevant to all pesticide residue hazards in all kinds of food causing a risk.  

Strategic goal 3: Facilitate the effective participation of all Codex Members 

The scope of guideline is applicable for any pesticide residue lab in any Codex member country. 

Strategic goal 4: Implement effective and efficient work management systems and practices 

During the development of the guidance, all working documents and electronic discussions will be distributed in a 
timely and transparent manner through the e-forum at http://forum.codexalimentarius.net/. As the revision 
progresses, the latest versions of the texts will be translated to the official languages of the Commission ahead of 
the annual Committee meetings. 

Information on the relation between the proposal and other existing Codex documents 

The guidance will supplement the existing Codex standards that focus on the pesticide residue. The guidance 
document of CCPR covers qualitative (screening, identification, confirmation) and quantitative analytical 
methods that are consistent with criteria set in CXG 90-2017 and closely follow the recommendations of the 
recommendations of the document SANTE 11813 2017. 

Identification of any need for technical input to the standard from external bodies so that this can be 
planned for 

No additional need is identified at this stage. 

Proposed time-line for completion of work 

Subject to approval by CAC in 2019, a first draft of the revised Guidelines will be submitted to CCPR52 (2020) 
for consideration. Final adoption by CAC is foreseen for 2022. 

 

http://forum.codexalimentarius.net/
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APPENDIX II 

GUIDELINES ON THE USE OF MASS SPECTROMETRY (MS) FOR IDENTIFICATION, CONFIRMATION 
AND QUANTITATIVE DETERMINATION OF RESIDUES 

CAC/GL 56-2019-  
Proposed preliminary revision 

For general comments by CCPR 

Introduction  

When analyses are performed for monitoring or enforcement purposes, it is particularly important that 
confirmatory data are generated before reporting on samples containing residues of pesticides that are not 
normally associated with that commodity, or where MRLs appear to have been exceeded.  

It can be argued that quantification of analyte is meaningless without confirmation of its identity, while in some 
cases, like that of banned compounds or qualitative analysis, confirmation is only needed or it is more important 
than quantification. 

Confirmatory tests may be quantitative and/or qualitative but, in most cases, both types of information will be 
required. Particular problems occur when residues must be confirmed at or about the limit of determination, 
although it is difficult to quantify residues at this level, it is essential to provide adequate confirmation of both 
level and identity.  

The need for confirmatory tests may depend upon the type of sample or its known history. In some crops or 
commodities, certain residues are frequently found. For a series of samples of similar origin, which contain 
residues of the same pesticide, it may be sufficient to confirm the identity of residues in a small proportion of 
the samples selected randomly. Similarly, when it is known that a particular pesticide has been applied to the 
sample material, there may be little need for confirmation of identity, although a number of randomly selected 
results should be confirmed. Where “blank” samples are available, these shall be used to check the occurrence 
of possible interfering substances. 

Conventionally, for the confirmation of positive results for pesticide residues in food or any environmental 
compartment different approaches have been adopted, such as gas chromatography with two different 
detectors or two columns of different polarities, combination of two chromatographic techniques or chemical 
reaction followed by the analysis of the derivative. Other means of confirmation, such as characteristic 
chromatographic pattern, might be alternatively applied. For example, four isomers of cypermethrin form a 
specific pattern, which, combined with retention times can serve as additional evidence of cypermethrin 
identity. In similar cases, however, care should be taken when reisomerisation is possible1. 

However, these classical confirmatory approaches do not provide sufficient structural information about the 
analyte. 

Confirmatory methods should provide as much as possible structural information about the analyte, which is 
only possible by applying spectrometric techniques (e.g. MS, IR). Therefore, most of the documents setting 
the confirmation criteria for residues and contaminants describe the combination of a chromatographic 
technique with mass spectrometry as the main confirmatory tool. 

Scope  

This guideline deals with general principle of application of mass spectrometer (MS) in Identification, 
confirmation and quantitative determination of pesticide residues and should be read in conjunction with all 
relevant method of analysis for pesticide residues. 

General principles 

Analysis of pesticide residues with multi-residue methods generally consists of two phases: screening and 
confirmation. The process is schematically depicted in Fig.1. The first phase comprises establishment of those 
pesticide residues that are likely to be present from interpreting the raw data, avoiding false negatives as much as 
possible. The second phase is the confirmation, which focuses on the pesticides found in phase1. The use of the 
results to be reported, and consequent management decision determines the efforts put in the confirmatory process. 
The choice of the technique used for confirmation depends on their availability, time and cost. They are based on 
either further interpretation of chromatographic and mass spectrometric data, alternative methods using different 
physico-chemical properties of the compound, or a combination of various separation and detection methods. Some 
alternative procedures for confirmation are given in Table 1.  

  

                                                
1 EN12393-3-2013: Foods of plant origin – multiresidue methods for the determination of pesticide residue by GC or 
LC/MS. Part 3: Determination and confirmatory tests 
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Selection of recognition ions for identification, confirmation and quantitative detection 

Mass-spectrometric detection shall be carried out by employing MS-techniques using full mass spectra (full 
scans) or selected ion monitoring (SIM) or Selected Reaction Monitoring (SRM), or other suitable MS or MS-
MSn techniques in combination with appropriate ionization modes. In case of high-resolution mass 
spectrometry (HRMS), the resolution shall typically be greater than 10000 for the entire mass range at 10 % 
valley. 

Reference spectra for the analyte should be generated using the same instruments and techniques employed 
for analysis of the samples. If major differences are evident between a published spectrum and that generated 
within the laboratory, the latter must be shown to be valid.  

When full scan spectra are recorded in single mass spectrometry, a minimum of four ions shall be present with 
a relative intensity of ≥ 10 % of the base peak. The molecular ion shall be included if it is present in the 
reference spectrum with a relative intensity of ≥ 10 %. Computer-aided library searching2 may be used. In this 
case, the comparison of mass spectral data in the test samples to that of the calibration solution has to exceed 
a critical match factor. This factor shall be determined during the validation process for every analyte on the 
basis of spectra for which the criteria described below are fulfilled. Variability in the spectra caused by the 
sample matrix and the detector performance shall be checked. 

In case of full scan measurement, careful subtraction of background spectra by deconvolution or other 
algorithms, may be required to ensure that the resultant spectrum from the chromatographic peak is 
representative. Whenever background correction is used, this must be applied uniformly throughout the batch 
and should be clearly recorded. 

If mass spectrometric determination is performed by SIM, the molecular ion should preferably be one of the 
selected diagnostic ions. The selected diagnostic ions should not exclusively originate from the same part of 
the molecule. The signal-to-noise ratio for each diagnostic ion must be >3:1.  

Many facts have to be considered when selecting the characteristic ions for SIM method development. 
Notorious interferences, such as ions known to be abundant in the environment, like phthalates (m/z 149), 
column artifacts (m/z 73, 207, 221, 281, 327), matrix, background, loss of specific moiety (m/z 18) etc. should 
not be included when method for SIM is developed. Identification and Confirmation of results 

Extracted ion chromatograms of sample extracts should have peaks of similar retention time, peak shape and 
response ratio to those obtained from calibration standards analysed at comparable concentrations in the 
same batch. Chromatographic peaks from different selective ions for the analyte must fully overlap. Where an 
ion chromatogram shows evidence of significant chromatographic interference, it must not be relied upon for 
identification. 

One of the problems in pesticide residue analysis is the lack of a sufficient number of ions with the required 
abundances in the mass spectra of some pesticides. For example, electron impact ionization mass spectra of 
bitertanol, methoxychlor, phosmet yields quantification ions only with abundance about or lower than 10% of 
the base peak, which cannot be used for quantification purposes due to high uncertainty of measurement. 
Besides, they will significantly increase LOQ as it will be discussed below. In some other cases, such as 
dimethoate, mevinphos and fenthion diagnostic ions are not specific and ion traces of identification masses 
often overlap with matrix components. For example, three ions with m/z 109, 127, 192 can be selected for 
identification of mevinphos in SIM mode, but two of them (109, and 127) often appear in the overlapping co-
extracts3. 

Different types and modes of mass spectrometric detectors provide different degrees of selectivity and 
specificity, which relates to the confidence in identification. The requirements for identification are given in 
Table 2. They should be regarded as guidance criteria for identification, not as absolute criteria to prove the 
presence or absence of an analyte. 

Quantification 

When using selected ion monitoring (SIM), tolerance intervals of ion ratios and retention times based on 
injection of pesticide standard in pure solvent at the concentration close to the critical level should have been 
established at this point. The relative intensities of the detected ions, expressed as a percentage of the intensity 
of the most intense ion or transition, must correspond to those of the standard analyte, either from calibration 
standards or from spiked samples, at comparable concentrations and measured under the same conditions, 
within the tolerances ±30%. When two (or three) selected ion ratios are within the established tolerance 
intervals the residue is confirmed. For a small number of pesticides the mass spectrum may only exhibit one 
specific ion. In this case alternative confirmation should be sought. 

                                                
2 The Automated Mass Spectral Deconvolution and Identification System (AMDIS) is a computer program that extracts 
spectra for individual components in a GC/MS data file and identifies target compounds by matching these spectra 
against a reference library.  
3 Soboleva E. Ahad K. Ambrus A. Applicability of some MS criteria for the confirmation of pesticide residues, Analyst, 
129, 1123-1129, 2004. 
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When the ions detected still indicate the possible presence of a residue, the result may be reported as 
"tentatively identified". However, when the result would lead to regulatory action, or results would be used for 
other purposes (e.g. dietary intake assessment) further confirmation of analyte identity shall be sought. This 
can be achieved with the same instrumentation, by injecting matrix-matched standards of the suspected 
analyte, in order to compensate for matrix influence on ion ratios. In this case, subsequent injections of matrix 
matched standard and suspected sample has to be made. The deviation of RRT of analyte in standard and 
suspected peak in sample should typically be less than 0.1 %. Two ion ratios measured in a sample should be 
within the tolerance interval calculated based on the ion ratios in matrix matched standard. The residue is 
considered to be confirmed if it complies with the general rule stated above. If the ion ratios are not within the 
tolerance intervals, additional confirmation of identity may be obtained by the use of alternative analytical 
techniques. Examples are listed in Table 1.  

Confirmation of residues detected following separation by HPLC is generally more problematic than where gas 
chromatography is used.. LC-MS can provide good supporting evidence but, because the spectra generated 
are generally very simple, showing little characteristic fragmentation, results produced from LC-MS are unlikely 
to be definitive. LCMS/MS is a more powerful technique, combining selectivity with specificity, and often 
provides good evidence of identity. LC-MS techniques tend to be subject to matrix effects, especially 
suppression, and therefore confirmation of quantity may require the use of standard addition or isotopically-
labelled standards. Derivatisation may also be used for confirmation of residues detected by HPLC (Table 1).  

Further confirmation by mass spectrometry can be accomplished by acquisition of the complete electron 
impact mass spectrum (in practice generally from m/z 50 to beyond the molecular ion region). The absence of 
interfering ions is an important consideration in confirming identity. Additional confirmation of identity may be 
obtained by (i) the use of an alternative chromatographic column; (ii) by the use of an alternative ionization 
technique (e.g. chemical ionization); (iii) by monitoring further reaction products of selected ions by tandem 
mass spectrometry (MS/MS or MSn); or (iv) by monitoring selected ions at increased mass resolution. 

Whenever chromatographic techniques are used in screening or confirmation, proper settings of the retention 
time windows is pivotal. Care should be taken that the instrument is adjusted correctly before starting the 
analysis; a system suitability test should be performed prior to each batch of analysis4. Retention time data 
base should be adjusted for the current conditions5. In phase 1, tolerance intervals of 1.5 to 3% of the absolute 
retention time may be applied for capillary GC depending on the peak shape. For confirmation of the retention 
time, the absolute tolerance intervals will increase at higher retention time. The tolerance interval should be 
less than 1 sec for an RT less than 500 sec. For retention times between 500 and 5000 sec. an interval of 
0.2% RRT is recommended. For higher retention times 6 sec. is a suitable interval. 

  

                                                
4 Soboleva E. Ambrus A., Application of system suitability test for quality assurance and performance optimization of a 
gas chromatographic system for pesticide residue analysis, J. Chromatogr. A. 1027. 2004. 55-65. 
5 Lantos J., Kadenczki L., Zakar F., Ambrus A. validation of gas chromatographic Dtabases for qualitative identification of 
active ingredients of pesticide residues in Fajgelj A. Ambrus A. (eds) Principles of Method Validation, Royal Society of 
Chemistry, Cambridge, 2000, pp 128-137. 
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Table 1. Detection methods suitable for screening and confirmation of residues. 
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GC-capillary column – ECD, NPD, FPD, 
PFPD 

x1 x1 x x x x x x 

GC-MS x x1,2 x x x x x x 

LC-MS x x  x x x x x 

Full scan techniques x x x x x x x x 

(MS)n, HRMS, alternative ionization 
techniques  

x x x x x x x x 

LC-DAD or scanning UV x x x  x x x x 

LC-UV/VIS (single wavelength) x x    x x x 

LC- fluorescence x x  x x  x x 

TLC – enzyme, fungal growth or chloroplast x x x x x x x x2, 3 

Derivatisation x x x x x x x x 

Specific isomers profile x x x x x x x  

1 - Either the column of different polarity, which results in different elution order of the residues and 
contaminants eluting in the vicinity to the peak of interest, or another specific detector shell be used.  

2- The same GC-MS technique can be used for the confirmation if different ions are selected or tolerance 
intervals are established based on matrix matched solutions.  

3 - Mobile or stationary phase of different polarity shall be used. 
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Table 2. Identification requirements for different MS techniques 

MS detector / 
characteristics 

Typical systems 
(examples) 

Acquisition 

Requirements for identification 

minimum 
number of 
ions 

Other 

Unit mass 
resolution 

quadrupole,  

ion trap, TOF 

full scan, limited m/z 
range, SIM 

3 ions 

S/N ≥ 3e) 

Analyte peaks in the 
extracted ion 
chromatograms must fully 
overlap. Ion ratio within  

±30% (relative) of average 
of calibration standards 
from same sequence 

MS/MS 

triple quadrupole, 
ion trap, Q-trap, 
Q-TOF, Q-
Orbitrap 

selected or multiple 
reaction monitoring 
(SRM, MRM), mass 
resolution for 
precursor-ion 
isolation equal to or 
better than unit mass 
resolution 

2 productions  

Accurate mass 

measurement  

High resolution 
MS: (Q-)TOF 

(Q-)Orbitrap 

FT-ICR-MS 

sector MS 

 

full scan, limited m/z 
range, SIM, 
fragmentation with or 
without precursor-ion 
selection, or 
combinations thereof 

2 ions with  

mass 
accuracy ≤ 5 
ppma,b, c 

 

  

combined single 
stage MS and  

MS/MS with mass 
resolution for 
precursor-ion 
isolation equal to or 
better than unit mass 
resolution 

2 ions:  

1 molecular 
ion, 
(de)protonated 
molecule or 
adduct ion 
with mass acc. 
≤ 5 ppma,c 

plus 

1 MS/MS 
productiond 

 

a) Preferably including the molecular ion, (de)protonated molecule or adduct ion 

b) Including at least one fragment ion 

c) < 1 mDa for m/z < 200 

d) No specific requirement for mass accuracy 

e) In case noise is absent, a signal should be present in at least 5 subsequent scans 
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System is proved to suit the 

purpose of the analysis and RT 

database is applicable

Perform system maintenance 

and adjust RT parameters

No

Analyse samples with GC or HPLC Analyse samples with GC-MS

Retention times are within the 

established tolerance limits
Analyte is not detected

Retention times are within the 

established tolerance limits

NoNo

Selected ion Ratios are within 

established tolerance limits

Analyte is defined.

No further confirmation is 

required

2 or 3 expected ions are present in 

a sample at given RTAnalyte is not detected

Yes

Yes

No

No

Analyte is tentatively confirmed

Further confirmation based in useReport results
No

Yes

Yes

Use alternative ions if avalable3

Use other techniques for confirmation in order 

of avalability time, cost and the experience of 

analysis2

Use matrix-matched standard of suspected 

compound to verify tolerance intervals of 

ion ratios and RT and quantify the analyte1

Yes

PHASE 1- SCREENING

PHASE 2- CONFIRMATION

 

1- Unusual values including banned substances, MRL violation or study requirements as in e.g. exposure 
assessment 

2- Refer to table 6 for other means of confirmation 

3- For a small number of pesticides the mass spectrum may only exhibit one specific ion. In this case 
alternative confirmation should be sought. 

 

Figure 1. Schematic Representation of Screening and Confirmation (Phase 1 and Phase 2) for Pesticide 
Residues 
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GLOSSARY OF TERMS  

Confirmation The process of generating sufficient evidence to ensure that a result 
for a specific sample is valid. Analytes must be identified correctly in 
order to be quantified. The identity and quantity of residues should 
be confirmed. It is impossible to confirm the complete absence of 
residues. Adoption of a “reporting limit” at the LCL avoids the 
unjustifiably high cost of confirming the presence, or absence, of 
residues at unnecessarily low levels. 

MS/MS Tandem mass spectrometry, here taken to include MSn. An MS 
procedure in which ions of a selected mass to charge ratio (m/z) from 
the primary ionization process are isolated, fragmented usually by 
collision, and the product ions separated (MS/MS or MS2). In ion-
trap mass spectrometers, the procedure may be carried out 
repetitively on a sequence of product ions (MSn), although this is not 
usually practical with low-level residues. 

Validation The confirmation by examination and the provision of effective 
evidence that the particular requirements of a specific intended use 
are fulfilled. 

Determination A quantitative result from a method that meets the acceptable 
performance criteria for the quantitative purpose of the analysis 
(e.g., chromatography with an element-selective detector). 

Identification A qualitative result from a method capable of providing structural 
information (e.g., using mass spectrometric (MS) detection) that 
meets acceptable criteria for the purpose of the analysis. 

Full scan When mass spectrometric determination is performed by the 
recording of full scan spectra, the presence of all measured 
diagnostic ions (the molecular ion, characteristic adducts of the 
molecular ion, characteristic fragment ions and isotope ions) with a 
relative intensity of more than 10 % in the reference spectrum of the 
calibration standard is obligatory. 

Selected ion monitoring 
(SIM) 

When mass spectrometric determination is performed by 
fragmentography, the molecular ion shall preferably be one of the 
selected diagnostic ions (the molecular ion, characteristic adducts of 
the molecular ion, characteristic fragment ions and all their isotope 
ions). The selected diagnostic ions should not exclusively originate 
from the same part of the molecule. The signal-to-noise ratio for 
each diagnostic ion shall be ≥ 3:1. 

Selected reaction 
monitoring (SRM) 

Data acquired from one or more specific product ions 
corresponding to m/z selected precursor ions recorded via two or 
more stages of mass spectrometry. 

Note 1: Selected reaction monitoring in multiple-stage mass 
spectrometry is known as consecutive reaction monitoring. 

Note 2: Selected reaction monitoring applied to multiple product 
ions from one or more precursor ions is known as multiple reaction 
monitoring. 

Multiple Reaction 
Monitoring (MRM) 

Application of selected reaction monitoring to multiple product ions 
from one or more precursor ions.  

Note: This term should not be confused with consecutive reaction 
monitoring, which involves the serial application of three or more 
stages of selected reaction monitoring. 
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US U.S. Environmental Protection Agency Aaron Niman 

US USDA Rita Kishore 
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India Indian Agricultural Research Institute Krishna Kumar Sharma 

India Spices Board Vidya M 

Kenya Kenya Plant Health Inspectorate Service Lucy Namu 

Republic of 
Korea 

Ministry of Food and Drug Safety Kyunghee Jung 

Republic of 
Korea 

Ministry of Agriculture, Food and Rural Affairs HyoYoung Kim 

Republic of 
Korea 

MAFRA Kim Hana 

Republic of 
Korea 

Ministry of Food and Drug Safety Park Yu-min 

The 
Netherlands 

NVWA Henk van der Schee 

Japan Ministry of Agriculture, Forestry and Fisheries Hidetaka Kobayashi 

Australia Department of Agriculture and Water Resources Karina Budd 

China Shanxi Academy of Agricultural Sciences Xiongwu QIAO  

China ICAMA, China Luo Yuanyuan 

China ICAMA, China Yong Gong 

China China agaric university Canping Pan 

China Beijing Academy of Agriculture and Forestry 
Science 

Ercheng Zhao 

República 
Dominicana 

Ministerio de Salud Pública y Asistencia Social Elsa Maritza Acosta Piantini 

Ireland Department of Agricultrure, Food and the Marine Finbarr O'Regan 

Canada Canadian Food Inspection Agency Jian Wang 

Belgium European Commission Stephanos Kirkagaslis 

Kazakhstan Ministry of Health of the Republic of Kazakhstan Razzaryonov Alexandr 
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