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LABORATORY OF ANALYTICAL CHEMISTRY – TRAMS GROUP
The Laboratory of Analytical Chemistry (L.A.C) of the National and Kapodistrian University of Athens
(N.K.U.A) has a 50-year experience in developing and applying innovative analytical methods and
techniques in a variety of research fields, including Food Chemistry as well as Environmental,
Pharmaceutical and Industrial Chemistry. L.A.C has a long-term collaboration with public services
(Ministry of Rural Development and Food, EFET, Ministry of the Environment, EYDAP, DEI, among
others) and also with private food companies dominating Greek market (JIOTIS SA, Vivartia - DELTA
SA, NIREUS, KALLIMANIS, TROFINKO (VTF), KONTOVEROS, among others) providing
specialized services in food analysis.
Professor N. Thomaidis leads a dedicated research group, (Trace Analysis and Mass Spectrometry
(TrAMS) group (http://trams.chem.uoa.gr/) and has established a constant research activity in the last
25 years, emphasizing in Food Chemistry and Environmental Chemistry applications. Prof. Thomaidis
and TrAMS group members have published more than 175 scientific papers in peer-reviewed journals,
with significant international recognition (citations >6500, h-index 47). TrAMS group is composed of
4 post-doctoral researchers, 9 PhD candidates, 14 master students and 2 technicians. The
remarkable experience of L.A.C.’s research group in environmental and food analysis using advanced
mass spectrometric techniques, along with its constant progress and evolution, classify TrAMS in one
of the top European research groups in the field of Analytical Chemistry with emphasis in Mass
Spectrometry and identification of new compounds. Prof. Thomaidis has been the coordinator of several
research projects, both with Greek and European Union funding.
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L.A.C is fully equipped with cutting-edge instruments like High Resolution Quadrupole-Time of Flight
Mass Spectrometer, hyphenated with both liquid and gas chromatography (LC-ESI- and GC-APCIQTOFMS), two Triple Quadrupole Mass Spectrometers (LC-ESI-MS/MS and GC-EI-MS/MS), one
MALDI-TOF mass spectrometer, two Single Quadrupole Mass Spectrometers (GC-MS and LC-MS),
several HPLC/GC chromatographic systems with various detectors (UV, DAD, FLD, ECD, FID), atomic
absorption & emission spectrometric instruments and also advanced systems for sample preparation and
other laboratory equipment.
L.A.C. is an accredited laboratory by E.S.Y.D for the determination of veterinary drugs (flexible scope
of accreditation) and heavy metals in food matrices (certification number 636). Since 2016, L.A.C. has
been assigned as the National Reference Laboratory (NRL) for the determination of coccidiostats in
animal tissue and egg samples. Additionally, the successful participation of LAC in several proficiency
test schemes for the determination of veterinary residues, metals, total and inorganic arsenic,
preservatives and colorings in foodstuffs, ensures the Laboratory’s reliability.
Research Activities
The current research interests of TrAMS group comprise the development of cutting-edge
methodologies and workflows for food authenticity assessment, based on the HRMS analysis of the
molecular “fingerprint” of foodstuff (foodomics), using both LC-ESI- and GC-APCI-QTOFMS. An
extensive on-going research is performed on the detection and identification of Intentionally Added
Substances (IAS) and Non-Intentionally Added Substances (NIAS) in food contact materials, using
exhaustive in-house MS-ready databases. Suspect and non-target screening workflows have been
developed at LAC for the identification of “suspect” compounds (based on existing literature), and new
compounds, for which no prior knowledge exists. Sophisticated software and advanced chemometric
tools have been developed and use as supporting non-target tools for data treatment and evaluation of
results.
An

in-house

Quantitative

Structure–Retention

Relationship

(QSRR)

prediction

model

(“RetTrAMS”), has been developed, based on an extensive dataset of over 1,800 compounds, for
predicting the retention time of new compounds. Moreover, the development of Retention Time Index
(RTI) has enabled the harmonization of retention time of new compounds in various LC conditions.
Recently, a new in-house developed software (“TrendTrAMS”) was developed for the automated
detection of chemical compounds that present a trend of detection across the tested samples (trend
analysis). Furthermore, novel steps are being incorporated into the developed screening workflows for
enabling faster and more accurate identification of unknowns. Screening of samples with a wide-scope
database of more than 250,000 chemicals and natural products, automated subtraction of analytical
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procedural blank from samples, isotopic fitting measurement and modified MS/MS similarity score are
included in “AutoSuspect” workflow, developed by our research team.
The developed methodologies have been implemented in several TrAMS group studies related to
authenticity assessment of olive oil, migration of IAS and NAIS from food packaging material,
monitoring of food (or raw materials mixture) molecular changes during manufacturing process,
identification of chemical and microbiological indices for food freshness and identification of
metabolites of organic contaminants in food. Furthermore, several multi-residue trace analysis methods
for the determination of organic pollutants in food matrices (veterinary drugs and pharmaceuticals,
pesticides, mycotoxins, heavy metals, e.t.c.) and methods for the determination of endogenous
compounds and substances of high nutritional value (vitamins, aminoacids, noucleotides, fatty acids,
biogenic amines, phenolic antioxidants, sugars, proteins, e.t.c.), have been developed in L.A.C. and are
included in its routine analysis.
Summarizing, TraMS group research interests involve:


HRMS target, suspect and non-target screening workflows for the identification of knowns
and unknowns in environmental, food and food contact material samples. Identification of IAS
and NIAS in FCMs and food matrices.



Application of advanced statistical methods (multivariate pattern recognition techniques)
on large data sets (big data) for classification, feature selection, prediction, data reduction and
modelling



Determination of food and feed contaminants: determination and dietary exposure studies of
food contaminants such as metals, pesticides, endocrine disrupting compounds, veterinary drug
residues, toxins and additives



Environmental chemistry of emerging micropollutants and their (bio) transformation
products through a holistic approach, including monitoring, fate in the environment and
ecotoxicology



New, fast and efficient, sample preparation methods (microwave assisted and ultrasonicassisted extraction, matrix dispersive and advanced SPE)



Speciation analysis: development of methods for the determination of chromium, tin, arsenic,
mercury and germanium species in environmental and food samples
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Research Projects (indicatively)
Foodomics
1.

Foodomics-GR – Molecular Characterization of Food (EPANEK-NSFR, 2018-2021)

2.

Emblematic action “Routes of olive tree”, (Greek Ministry of Education, Research and Religious
Affairs, 2018-2020)

3.

Novel wide-scope research for the promotion of N. Aegean olive oil and olive products through the
designation of their unique characteristics and biodrastic content (Prefecture of North Aegean, 20182021)

4.

Novel HRMS methodologies and advanced chemometric techniques for the assessment of food
authenticity (National Scholarship Foundation, 2017-2019).

5.

Development of HRMS methods to control food authenticity and adulteration (ELIDEK, 20172018).

6.

RESEARCH & DEVELOPMENT of NEW ENTERPRISES: Identification of chemical and
microbiological indices for seafood freshness and their implementation for the establishment of
freshly-frozen claim (ESF-GSRT, 2012-2015).

7.

Heraclitus II: Development of novel methods for the determination of veterinary drug residues in
food of animal origin by liquid chromatography – mass spectrometry (ESF-Ministry of Education,
2010 - 2014).

8.

AKMON: Development of the laboratory infrastructure for providing advanced services of food
control and environmental management to enterprises (European Social Funds, ESF – General
Secretariat of Research and Technology, GSRT, 2006 – 2008).

Environmental Analysis
1.

LIFE APEX, Systematic use of contaminant data from apex predators and their prey in chemicals
management, (EC, 2018-2022)

2.

Monitoring of Assopos river basin: Assessment of pollution/contamination and qualitative –
quantitative investigation of contamination levels and possible sources of pollution (Region of
Attica, 2018-2020) ( Prefecture of Attica, 2018-2020)

3.

Analytical services for the investigation of the possible presence of emerging contaminants in
EYDAP reservoirs water, EYDAP, 2018-2019)

4.

Sauer ist nicht immer lustig – Effekte des pH auf die Toxizität und Bioakkumulation ionischer
Stoffe, (UBA Eberhard Karls Universität Tübingen, 2018-2021)

5.

Monitoring of priority pollutants and emerging contaminants in Black Sea, (EU/UNDP, 2016-2018)
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6.

Development of sophisticated QSR models as supporting tools for non-target screening of
environmental samples (ELIDEK, 2017-2018)

7.

Development of models for the prediction of retention time index in LC-MS (NORMAN, 2016)

8.

NORMANews Trial: Retrospective Screening (NORMAN, 2016)

Publications (indicatively)
1.

Eleni Mila, Maria-Christina Nika and Nikolaos S. Thomaidis, Identification of first and second
generation ozonation transformation products of niflumic acid by LC-QToF-MS, Journal of
Hazardous Materials, 365, 2019, pp. 804-812.

2.

Reza Aalizadeh, Maria-Christina Nika and Nikolaos S. Thomaidis, Development and Application
of Retention Time Prediction Models in the Suspect and Non-target Screening of Emerging
Contaminants, Journal of Hazardous Materials, 363, 2019, pp. 277-285.

3.

Marilena E. Dasenaki, Nikolaos S. Thomaidis “Multi-residue methodology for the determination of
16 coccidiostats in animal tissues and eggs by Hydrophilic Interaction Liquid Chromatography Tandem Mass Spectrometry, Food Chemistry, 2019, 275, 668-68.

4.

Natasa P. Kalogiouri, Reza Aalizadeh and Nikolaos S. Thomaidis, “Αpplication of an advanced and
wide scope non-target screening workflow with LC-QTOF-MS and chemometrics for the
classification of the Greek olive oil varieties”, 2018, Food Chemistry, 256, 53-61.

5.

Dimitrios E. Damalas, Anna A. Bletsou, Adamantia Agalou, Dimitris Beis and Nikolaos S.
Thomaidis, “Assessment of the Acute Toxicity, Uptake and Biotransformation Potential of
Benzotriazoles in Zebra fish (Danio rerio) Larvae Combining HILIC- with RPLC-HRMS for HighThroughput Identification”, Environmental Science and Technology, 2018, 52, 6023−6031.

6.

Ahmad Hanafi, Marilena Dasenaki, Anna Bletsou, Nikolaos S. Thomaidis “Dissipation rate study
and pre-harvest intervals calculation of imidacloprid and oxamyl in exported Egyptian green beans
and chili peppers after pestigation treatment”, Food Chemistry, 2018, 240, 1047-1054.

7.

Natasa P. Kalogiouri, Reza Aalizadeh and Nikolaos S. Thomaidis, “Investigating the organic and
conventional production type of olive oil with target and suspect screening by LC-QTOF-MS, a
novel semi-quantification method using chemical similarity and advanced chemometrics, Analytical
and Bioanalytical Chemistry, 2017, 409(23), 5413-5426.

8.

Natasa P.Kalogiouri, Nikiforos A. Alygizakis, Reza Aalizadeh, Nikolaos S. Thomaidis, “Olive oil
authenticity studies by target and nontarget LC–QTOF-MS combined with advanced chemometric
techniques” Analytical and Bioanalytical Chemistry, 2016, 408, 7955–7970.

9.

R. Aalizadeh, N. S. Thomaidis, A. A. Bletsou, P. Gago- Ferrero, “Quantitative structure-retention
relationships models to support non-target high resolution mass spectrometric screening of
emerging contaminants in environmental samples”, Journal of Chemical Information and Modeling,
2016, 56(7), 1384–1398.
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10. Marilena E. Dasenaki, Christina S. Michali, Nikolaos S. Thomaidis “Analysis of 76 Veterinary

Pharmaceuticals from 13 Classes Including Aminoglycosides in Bovine Muscle by Hydrophilic
Interaction Liquid Chromatography - Tandem Mass Spectrometry” Journal of Chromatography A,
2016, 1452, 67-80.
11. A. A. Bletsou, J. Jeon, J. Hollender, E. Archontaki, N. S. Thomaidis, “Targeted and non-targeted

LC mass spectrometric workflows for the identification of transformation products of emerging
pollutants in the aquatic environment” Trends in Analytical Chemistry, 2015, 66, 32-44.
12. P. Gago-Ferrero, E. L. Schymanski, A. A. Bletsou, R. Aalizadeh, J. Hollender, Ν. S. Τhomaidis,
“Extended suspect and non-target strategies to characterize emerging polar organic contaminants in
raw wastewater with LC-HRMS/MS” Environmental Science & Technology, 2015, 49,
12333−12341.
13. Marilena E. Dasenaki, Anna A. Bletsou, George A. Koulis and Nikolaos S. Thomaidis “Qualitative

multi-residue screening methods for 143 veterinary drugs and pharmaceuticals in milk and fish
tissue using liquid chromatography quadrupole-time-of-flight mass spectrometry” Journal of
Agricultural and Food Chemistry, 2015, 63, 4493−4508.
14. Marilena E. Dasenaki, Nikolaos S. Thomaidis, “Multi-residue determination of 115 veterinary drugs

and pharmaceutical residues in milk powder, butter, fish tissue and eggs using liquid
chromatography-tandem mass spectrometry” Analytica Chimica Acta, 2015, 880, 103–121.
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Instrumentation

LC- ESI-QTOFMS, LC Thermo Dionex,
Ultimate 3000, Bruker Maxis Impact

MALDI-TOFMS, Bruker Microflex LRF

GC-APCI-QTOFMS, Bruker Maxis Impact,
GC-APCI II

GC-MS /MS, Bruker EVOQ GC-TQ™ MSMS,
Bruker triple quadrupole
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GC-FID, Fisons GC 8000, Varian 38

LC- MS /MS, Thermo Electron TSQ Quantum
Access, LC Thermo Accela

MIP-AES, Agilent Technologies 42100

AAS, Perkin Elmer SIMAA 6000
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HPLC-DAD, Agilent Technologies 1200 Series

HPLC- UV, FLD, Agilent 1100 Series
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