ISSN Print: 2617-4693
ISSN Online: 2617-4707
NAAS Rating: 5.29
IJABR 2025; 9(7): 282-285

www.biochemjournal.com

Received: 22-04-2025
Accepted: 26-05-2025

Goluguri Baby Rani

Pesticide Testing Centre,
Pesticide Management
Division, National Institute of
Plant Health Management,
Rajendranagar, Hyderabad,
Telangana, India

Yelleti Tejaswi

Pesticide Testing Centre,
Pesticide Management
Division, National Institute of
Plant Health Management,
Rajendranagar, Hyderabad,
Telangana, India

NR Meena

Pesticide Testing Centre,
Pesticide Management
Division, National Institute of
Plant Health Management,
Rajendranagar, Hyderabad,
Telangana, India

Tangella Meghana

Pesticide Testing Centre,
Pesticide Management
Division, National Institute of
Plant Health Management,
Rajendranagar, Hyderabad,
Telangana, India

Nirmali Saikia

Pesticide Testing Centre,
Pesticide Management
Division, National Institute of
Plant Health Management,
Rajendranagar, Hyderabad,
Telangana, India

Corresponding Author:
Goluguri Baby Rani

Pesticide Testing Centre,
Pesticide Management
Division, National Institute of
Plant Health Management,
Rajendranagar, Hyderabad,

Telangana, India

International Journal of Advanced Biochemistr

Research 2025; 9(7): 282-285

Proficiency testing (PT): The tool in quality assurance
of testing laboratories

Goluguri Baby Rani, Yelleti Tejaswi, NR Meena, Tangella Meghana and
Nirmali Saikia

DOI: https://www.doi.org/10.33545/26174693.2025.v9.i7d.4726

Abstract

The proficiency testing (PT) is the ideal approach for the assessment of laboratory efficiency by
evaluating their results by using external resources. The foremost objective of PT is to examine the
accuracy of the results attained by a laboratory and which allows the laboratory to determine their gross
errors and eventually overcome the incorrect procedures. Therefore, proficiency testing is the tool for
quality assurance of the laboratories. Apart from this, laboratories are required to participate in a
proficiency test scheme to obtain the scores and reduce notable inaccuracies of the laboratory by
documenting.
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Introduction

The most importance of Pesticide residue analysis of fruits, vegetables and other food items
is for safeguarding public health and also for regulatory control and foreign trade. In
worldwide, over one thousand active substances against pest control are used . Perhaps
other uses of chemicals are less regulated than pesticides. To assess the good agricultural
practices (GAP) and to protect the population from hazardous health impacts, Regulatory
guidelines have defined maximum residue levels (MRLs) for pesticide residues and their
derivative products . The low MRLs of Pesticide residues aims to develop more sensitive
and powerful analytical methods 61, The presence of various pesticide residues are at trace
level, which are measured critically with accuracy ["- 8. As per ISO/IEC 17025, the pesticide
testing laboratories should include all the technical and management requirements for
maintaining the quality system Pl It is a vital prerequisite for the laboratories to participate
on a regular basis in PT programs [,

Proficiency testing is an Inter Laboratory Comparison (ILC) aimed at evaluating the
performance of each laboratory for particular tests or parameters. In a Proficiency testing
scheme one or more samples are sent to various participating laboratories. Participating
laboratory analyses the test items and outcomes obtained are reported to the Proficiency
testing (PT) coordinator M1, The outcomes reported by the Participating laboratory are then
assessed through statistical analysis as well as individual Participating laboratory acquires a
performance evaluation. According to ISO/IEC 17025, to attain accreditation by a laboratory,
a regular assessment of Proficiency testing is crucial.

The obtained data through statistical evaluation from centrally distributed materials by
participating laboratories helps in checking their competence, plays an essential role in PT
scheme [*>16] A performance index or score is provided to individual laboratory with a
numerical indicator of its competence " ¥ along with the information about the
performance of the whole group, which enables to compare and evaluate its proficiency [,
The goal PT is to enhance acceptable performance but participation in the proficiency test
scheme is to strengthen interest in quality assurance and provide basic correctional measures
in laboratories that do not meet the required levels of acceptability data [> 17 18],

Discussion
It is advisable to conduct a routine independent evaluation of a laboratory's technical
performance, as this serves as a crucial method for ensuring the accuracy of analytical
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measurements and is integral to a comprehensive quality
strategy [® 221, The independent proficiency testing (PT)
schemes are the common approach for assessment 23 241, A
thorough quality assurance (QA) framework in analytical
and quality control laboratories should encompass the
following components alongside proficiency testing scheme:
the validation of analytical methods 2 261; the utilization of
certified reference materials (CRMs) [71; and the
employment of routine internal quality control (IQC) [28 2],
In principle, method validation and IQC alone are important
to ensure accuracy. In practice, they are often less than
perfect. Proficiency testing is ensuring that these two
within-laboratory procedures are working adequately.
During the process of validation of method developed,
unforeseen factors might disrupt the measurement process,
and in numerous industries, Certified Reference Materials
are often unavailable. In those kind of scenarios,
establishing  traceability becomes challenging, and
unidentified sources of inaccuracy might exist during the
quantification. Laboratories lacking external references can
function for extended durations with significant biases or
random variations. PT serves as a tool for identifying and
addressing these issues. Its primary advantage lies in
offering participants an independent and external evaluation
of the validity of their results 2,

PT scheme is a structured approach for the objective
assessment of QC or analytical laboratory results through
external methods. It involves the periodic comparison of QC
or analytical laboratory's results with other laboratories. This
process will be facilitated by the PT Provider, who routinely
distributes homogeneous samples % 31 to the QC or
analytical laboratories for analysis and data reporting 21,
The International Organization for Standardization (1SO)
has released a guidelines pertaining to PT 3, along with a
guide concerning quantitative methods applicable within
proficiency testing [4. Additionally, the International
Laboratory Accreditation Corporation (ILAC) issued a
document outlining the qualitative requirements for
proficiency testing schemes 3, and numerous proficiency
testing programs have now received accreditation.
Proficiency Testing plays a crucial role in ensuring quality
assurance of laboratory. Along the growing requirements for
unconventional verification of efficiency from customers
and regulatory authorities [ 371 proficiency testing is
pertinent to all participating laboratories that assess safety
and food quality across the globe. Equally important for the
technical performance of the laboratory, regular proficiency
testing provides independent evaluations of the quality of
analytical results, enabling laboratories to monitor and
improve their performance over time [81,

Proficiency Testing refers to the assessment of participant
laboratories performance based on predetermined standards
through inter-laboratory comparisons (a). PT serves as a
means to showcase efficiency and verify a participant’s
measurement process by comparing results with those from
a reference lab and other participant’s 8, The significance
of Proficiency Testing is multifaceted. Firstly, it allows the
participant laboratory to exhibit its efficiency in a specific
measurement discipline, which can be utilized to verify
various components such as measurement methods,
traceability of standards, technical training of personnel, and
evaluations of measurement uncertainty.

Accordingly as per ISO 17043 B3 Proficiency Testing
scheme is a structured procedure overseen by a organization
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that involves a standard or reference laboratory. The
outcomes are presented in a report form that distinctly
indicates the "En and z" score. z scores will be calculated
for the participants based on the assigned value and standard
deviation, after eliminating any gross errors. The scoring
system is specifically designed to fulfil these requirements.
Consequently, the foundation of PT lies in the distribution
of materials that are commonly encountered, along with the
participant's application of standard methods, ensuring that
the results are as representative of typical working practices
as possible. Ideally, the proficiency test materials should be
analysed as part of a routine analysis [3% 421,

Additionally, ISO/IEC 17043 describes an inter-laboratory
comparison as a procedure conducted by mutual agreement
among two or more laboratories, with the results
documented in a formal report. In contrast, a proficiency test
is a type of inter-laboratory comparison that is organized
and overseen by an independent third party. Moreover, a
proficiency test involves the participation of a reference
laboratory, utilizing its results to assess the performance of
the participants. On the other hand, an inter-laboratory
comparison does not necessitate the involvement of a
reference laboratory or a coordinating entity. Consequently,
the laboratories involved are merely comparing their
performance with that of other similar participating
members, which, while alike, are distinct.

Proficiency tests conducted through inter-laboratory
comparison serve as a valuable means to evaluate and
oversee the quality performance of analytical laboratories [**
221 They are primarily intended to assist participating
laboratories in identifying and addressing lacunae in their
procedures 4. For accreditation under 1SO 17025:2017,
taking part in proficiency tests constitutes a component of
the laboratory's external quality assessment and is a
prerequisite for the participating laboratories (3. As per 1SO
17043:2023, Inter-laboratory Comparison (ILC) refers to the
organizational ~ performance  and  assessment  of
measurements or tests on identical or comparable items by
two or more laboratories or inspection bodies, conducted
under established conditions.

PT program serves as a highly beneficial aid for assessing a
laboratory's performance; nevertheless, it must be
complemented by additional methods to evaluate the overall
quality of the testing process within the laboratory.
Proficiency testing primarily reflects the analytical
performance. Regarding PT as an indicator of accuracy,
several studies demonstrated a positive correlation between
the accuracy of testing biological specimens and the results
achieved in PT programs.

Advantages and Constraints of participation in a PT
program

Participating in a Proficiency tests program offers the
following Advantages: Overall performance and
assessment of the laboratory individually. An accurate
estimation of the laboratory's bias concerning a specific
analyte when compared to a whole group. An opportunity to
assess the long-term stability of the method in relation to the
whole group. If the acceptance criteria are not satisfied, the
subsequent investigation to identify the underlying cause
will frequently lead to a quality enhancement that impacts
the testing of actual samples. The significance of adhering to
the Proficiency Testing acceptance criteria will direct the
participant's attention towards quality assurance matters,
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including daily Quality Control measurements, comparison
of Quality Control data, training of staff, SOP’s, and
equipment maintenance, ultimately resulting in an overall
improvement in the quality of the testing process.

The Constraints associated with participation in a PT
program

The interval between proficiency testing occurrences
typically ranges from 01 to 06 months, resulting in a
relatively weak oversight of the laboratory's short-term
testing quality.

The number of PT samples is often low, limiting the
possibilities of the evaluation of repeatability. Furthermore,
the "matrix" of the PT samples usually differs from that of
actual routine samples, thereby hindering comparisons
between various methods. This situation also suggests that
true values for the PT samples are rarely established using a
reference method, as the true value may have limited
applicability due to the "matrix" effects. Additionally, the
cost of participation and the resources required for testing
Proficiency Test items can serve as a limiting factor for
participation in Proficiency Test programs.

Conclusions

e PT plays a crucial role in the accreditation process of
ISO/IEC 17025. Although it is not explicitly mandated
by the international standard, it is strongly advocated
and required by various international committees and
accreditation organizations.

e The significance of proficiency testing is growing, as it
is acknowledged as an essential quality assurance
mechanism for laboratories involved in analytical
measurements.

e Additionally, the results of laboratories participating in
PT programs are more widely utilized, particularly by
accredited bodies, as a benchmark for evaluating the
proficiency and standards of laboratories.

References

1. Fernandez-Alba AR. TOF-MS within food and
environmental analysis. In: Comprehensive Analytical
Chemistry. Vol. 58. Amsterdam: Elsevier; 2012. p. 1-
428.

2. Commission Regulation (EC) No. 396/2005 on
maximum residue levels of pesticides in or on food and
feed of plant and animal origin. Official Journal of the
European Union. 2005;L70(1):1-16.

3. Fintschenko Y, Krynitsky JA, Wong WJ. Emerging
pesticide residue issues and analytical approaches. J
Agric Food Chem. 2010;58:5856-5861.

4. Hernandez F, Cervera IM, Portoles T, Beltrain J,
Pitarch E. The role of GC-MS/MS with triple
quadrupole in pesticide residue analysis in food and the
environment. Anal Methods. 2013;5:5875-5894.

5. European Union (EU). Method validation and quality
control procedures for pesticide residues analysis in
food and feed. SANCO/12495/2011. Brussels: EU;
2011.

6. Walorczyk S. Development of a multi-residue screening
method for the determination of pesticides in cereals
and dry animal feed using gas chromatography—triple
quadrupole tandem mass spectrometry. J Chromatogr
A. 2007;1165:200-212.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

~ 284~

https://www.biochemjournal.com

Beyer A, Biziuk M. Methods for determining pesticides
and polychlorinated biphenyls in food samples—
problems and challenges. Crit Rev Food Sci Nutr.
2008;48:888-904.

ISO/IEC 17025. General requirements for the
competence of testing and calibration laboratories.
Geneva: International Organization for Standardization;
2005.

NABL India. Available at: https://nabl-india.org

. Fresenious Z. Quality assurance in pesticide residue

analysis. Anal Chem. 1989;334:546-549.

Analytical Methods Committee. Robust statistics-how
not to reject outliers-Part 1: Basic concepts. Analyst.
1989;114:1693-1697.

Thompson M. The variance of a consensus. Accred
Qual Assur. 2006;10:574-575.

Aitkin M, Wilson GT. Mixture models, outliers and the
EM algorithm. Technometrics. 1980;22:325-331.
Thompson M, Fearn T. What exactly is fitness for
purpose in analytical measurement?  Analyst.
1996;121:275-278.

Fearn T, Fisher S, Thompson M, Ellison SRL. A
decision theory approach to fitness for purpose in
analytical measurement. Analyst. 2002;127:818-824.
Analytical Methods Committee. Understanding and
acting upon scores obtained in proficiency testing
schemes. AMC Technical Briefs. 2002; No. 11.
Available at: www.rsc.org

Analytical Methods Committee. Proficiency testing:
assessing z-scores in the longer term. AMC Technical
Briefs. 2004; No. 16. Available at: www.rsc.org
Lowthian PJ, Thompson M, Wood R. The use of
proficiency tests to assess the comparative performance
of analytical methods: the determination of fat in
foodstuffs. Analyst. 1996;121:977-982.

Hogan R. Proficiency testing and interlaboratory
comparisons: the ultimate guide to ISO/IEC 17025.
2019.

Thompson M, Wood R. The international harmonised
protocol for the proficiency testing of (chemical)
analytical laboratories. Pure Appl Chem. 1993;65:2123-
2144. Also published in J AOAC Int. 1993;76:926-940.
Thompson M, Wood R. Harmonised guidelines for
internal quality control in analytical chemistry
laboratories. Pure Appl Chem. 1995;67:649-666.

Lawn RE, Thompson M, Walker RF. Proficiency
testing in analytical chemistry. Cambridge: Royal
Society of Chemistry; 1997.

Counotte G, Van Dijk D. Eurachem guide on selection,
use and interpretation of PT schemes by laboratories.
Edition 1.0. 2000.

Thompson M, Ellison SLR, Wood R. Harmonized
guidelines for single laboratory validation of methods
of analysis. Pure Appl Chem. 2002;74:835-855.
Thompson M. Harmonised guidelines for internal
quality control in analytical chemistry laboratories. Pure
Appl Chem. 1995;67:649-666.

International Organization for Standardization. 1SO
Guide 33:2000. Uses of certified reference materials.
Geneva: 1SO; 2000.

Montgomery DC. Introduction to statistical quality
control. Hoboken (NJ): Wiley; 2005.

Fearn T, Thompson M. A new test for ‘sufficient
homogeneity’. Analyst. 2001;126:1414-1417.


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com

29. Lawn RE, Thompson M, Walker RF. Proficiency
testing in analytical chemistry. Cambridge: Royal
Society of Chemistry; 1997.

30. International Organization for Standardization. 1SO
Guide 43: Proficiency testing by interlaboratory
comparisons-Part 1: Development and operation of
proficiency testing schemes. Geneva: 1SO; 1994.

31. International Organization for Standardization. 1SO
13528: Statistical methods for use in proficiency testing
by interlaboratory comparisons. Geneva: 1SO; 2005.

32. ILAC. ILAC-G13:2000.  Guidelines  for  the
requirements for the competence of providers of
proficiency  testing schemes. Available from:
http://www.ilac.org/

33. National Accreditation Board for Testing and
Calibration Laboratories. Specific criteria for PT
provider accreditation. NABL Guide-181; 2011.

34. National Accreditation Board for Testing and
Calibration Laboratories. Directory of accredited
proficiency testing providers. NABL Guide-700; Nov
2019.

35. Thompson M. Proficiency testing in analytical
chemistry. In: University of London. Amsterdam:
Elsevier; 2009. p. 77-94.

36. Fearn T, Fisher S, Thompson M, Ellison SLR. A
decision theory approach to fitness-for-purpose in
analytical measurement. Analyst. 2002;127:818-824.

37. Analytical Methods Committee. Robust statistics-how
not to reject outliers: Part 1. Basic concepts. Analyst.
1989;114:1693.

38. Thompson M. A natural history of analytical methods.
Analyst. 1999;124:991.

39. Thompson M. Recent trends in interlaboratory precision
at ppb and sub-ppb concentrations in relation to fitness-
for-purpose criteria in proficiency testing. Analyst.
2000;125:385-386.

40. Fernandez-Alba AR. Chromatographic-mass
spectrometric food analysis for trace determination of
pesticide residues. 1st ed. Vol. 43. Amsterdam: Elsevier
Science; 2004.

41. Thompson M, Ellison SLR, Wood R. The international
harmonized protocol for the proficiency testing of
analytical chemistry laboratories (IUPAC technical
report). Pure Appl Chem. 2006;78(1):145-196.

42. International Organization for Standardization. ISO/IEC
17025:2005. General requirements for the competence
of testing and calibration laboratories. Geneva: ISO;
2005.

43. International Organization for Standardization. ISO/IEC
17043. Conformity assessment-General requirements
for proficiency testing. Geneva: ISO.

44, Shahangian S. Proficiency testing in laboratory
medicine. Arch Pathol Lab Med. 1998;122:15-30.

45, Thompson M, Lowthian PJ. The frequency of rounds in
a proficiency test: does it affect the performance of
participants? Analyst. 1998;123:2809-2812.

~ 285~


https://www.biochemjournal.com/

