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DIRITTO AMMINISTRATIVO 
 

 

1) Il/la candidato/a illustri che cosa si intende per procedimento amministrativo. 

2) Il/la candidato/a illustri i compiti del Consiglio di amministrazione e i compiti del 

Direttore di AMAP. 

3) Il/la candidato/a illustri i principi fondamentali stabiliti dalla legge 241/1990 “Nuove 

norme in materia di procedimento amministrativo e di diritto di accesso ai docu-

menti amministrativi”. 

4) Il/la candidato/a illustri quali obblighi principali derivano dal Codice di comporta-

mento per un dipendente pubblico (Decreto del Presidente della Repubblica 16 aprile 

2013, n. 62). 

5) Il/la candidato/a elenchi le funzioni di AMAP previste dalla legge regionale 12 mag-

gio 2022, n. 11 “Trasformazione dell’ASSAM nell’Agenzia per l’innovazione nel set-

tore agroalimentare e della pesca “Marche Agricoltura Pesca”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANALISI STRUMENTALE CON PARTICOLARE RIFERIMENTO ALLA 

CROMATOGRAFIA LIQUIDA E GASSOSA 
 
 

1) Il principio di separazione dei composti in gascromatografia e la funzione svolta 

dal gas carrier. Si riferisca almeno 1 esempio di utilizzo della tecnica GC in un la-

boratorio di analisi degli alimenti. 

 

2) Il principio di funzionamento dei detector FID, NPD, ECD e MS utilizzati in GC. Si 

riferisca, per ciascuno di essi, almeno 1 esempio di molecole per cui vengono co-

munemente scelti e perché. 

 

3) Descrivere cosa si intende per cromatografia liquida in fase inversa, il meccanismo 

di ritenzione, per quali tipi di molecole viene usata e la strategia da utilizzare per 

ridurre il tempo di ritenzione di un composto apolare. 

 

4) Il principio di funzionamento di un ICP-MS e le tecniche per la rimozione delle in-

terferenze. Riferire almeno 1 esempio in cui è necessario procedere in tal senso. 

 

5) Il principio di funzionamento di uno spettrometro di massa a triplo quadrupolo. 

Descrivere per quali applicazioni viene attualmente utilizzato nei laboratori di ana-

lisi degli alimenti in accoppiamento alla GC o alla LC. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PRINCIPALI TECNICHE ESTRATTIVE DA MATRICI AMBIENTALI E 

AGROALIMENTARI 
 

 
1) Descrivere il principio di funzionamento delle colonnine di immunoaffinità e in quali 

determinazioni ne è raccomandato l’utilizzo. 

 

2) Nei laboratori di analisi, sia alimentari che ambientali, si trova il mineralizzatore a 

microonde. Descrivere lo scopo per cui viene utilizzato, il principio di funziona-

mento e per quali determinazioni strumentali i campioni vengono così preparati. 

 

3) Descrivere cosa significa l’acronimo QuEChERS, quali fasi prevede tale tecnica 

estrattiva, perché è preferibile rispetto alle metodologie tradizionali e in quali ap-

plicazioni viene routinariamente utilizzato nei laboratori. 

 

4) Descrivere le tecniche di estrazione solido-liquido conosciute (es. ASE o PSE, ul-

trasuoni, soxhlet, etc…) e il loro funzionamento. 

 

5) Descrivere dettagliatamente le fasi preparative di una matrice alimentare solida 

destinata all’analisi dei pesticidi, dall’arrivo sul banco del laboratorio all’iniezione 

nello strumento di misura. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ISO 17025 

 
 

1) La norma UNI EN ISO/IEC 17025 pone particolare enfasi sui concetti di imparzialità 

e riservatezza. Cosa si intende con queste due caratteristiche? 

2)  La norma UNI EN ISO/IEC 17025 stabilisce requisiti specifici per le apparecchiature 

di misura. Il candidato descriva le differenze tra taratura, verifica e conferma 

metrologica. 

3) Può illustrare il candidato cosa si intende per Materiale di Riferimento Certificato 

(CRM) e quale ruolo svolge nell’ambito delle attività di un laboratorio di prova 

accreditato secondo la norma ISO/IEC 17025? 

4) Perché un laboratorio Accreditato dovrebbe partecipare a Circuiti Interlaboratorio, 

quali informazioni possiamo trarre da questo strumento? 

5)  Differenze tra Accreditamento ai sensi della UNI EN ISO 17025:2018 e Certificazione 

UNI EN ISO 9001:2015. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INFORMATICA 

 

 

1) Partendo dalla tabella in domanda1.xslx calcolare la media di TMED e PREC e 

riportarla, indicando fino alla seconda cifra decimale, su ogni riga della tabella sotto 

la relativa colonna. Rappresentare su un unico grafico combinato a linee i dati della 

tabella, con due assi verticali: uno che rappresenti TMED ed uno che rappresenti 

PREC.  

 

2) Nel foglio Excel di domanda2.xslx calcolare il valore della terza colonna dei dati e 

rappresentare tutta la tabella con un grafico a linee.  

 

3) Rappresentare come grafico combinato i dati della tabella in domanda3.xslx. La 

colonna VEL MED dovrà essere rappresentata tramite un grafico a linee, la colonna 

DIR PREV con un grafico a barre.  

 

4) Nel foglio Excel di domanda4.xslx calcolare il valore della terza colonna dei dati e 

rappresentare tutta la tabella con un grafico a linee.  

 

5) Partendo dalla tabella in domanda5.xslx calcolare la media di TMED e PREC e ri-

portarla, indicando fino alla seconda cifra decimale, su ogni riga della tabella sotto 

la relativa colonna. Rappresentare su un unico grafico combinato a linee i dati della 

tabella, con due assi verticali: uno che rappresenti TMED ed uno che rappresenti 

PREC.  
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Abstract The analysis of pesticide residues in food is nowa-

days an increasingly important task. Quality control has to be

very strict in order to safeguard the consumers' health. One of

the most important goals of food quality assurance is testing

food for residues and contaminants. Among chemical hazards,

the contamination of food with pesticides has been character-

ized as a significant source of many serious diseases.

Consumption of food containing pesticide residues may cause

cancer, malformations, and damage to the endocrine, nervous,

and immune system. In order to assure human food safety,

The European Community has established maximum residue

limits (MRL) of pesticides permitted in products of animal or
atend

vegetable origin that are intended for human consumption. In

the EU, Regulation (EC) No. 396/2005 of the European

Parliament and Council on pesticide residues established the

levels of pesticide residues allowed in food and feed. To en-

sure the compliance of marketed food commodities with the

law on food safety, sensitive and reliable analytical methods

for the determination of pesticide residues are required.

Multiresidue liquid chromatography-mass spectrometry
methods (LC-MS) are widely recognized as an ideal, highly

specific, and extremely sensitive technique for testing food

products. This review discusses LC-MS approaches applied
most widely to pesticide residue analysis over the last few

years. The main ionization methods and MS detectors used
as
as analytical tools in quantification and/or identification/con-

firmation of pesticide residues in food are presented.
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University of Lublin, Konstantynów 1F, 20-708 Lublin, Poland

Keywords Pesticide residues . Liquid chromatography-mass
spectrometry . Fruits and vegetables Food safety

Introduction

The control of pesticide residues in food is required by law to

assure human food safety and safeguard the consumers'

health. In Europe, maximum residue limits (MRL) of pesti-

cides permitted in products of animal or vegetable origin that

are intended for human consumption have been established by

Regulation (EC) No. 396/2005 of the European Parliament

and Council on pesticide residues. Nowadays, gas chromatog-

raphy coupled to mass spectrometry (GC-MS, GC-MS/MS)
with electron impact ionization (EI) and liquid
chromatography-tandem mass spectrometry (LC-MS/MS)
with electrospray ionization (ESI) are techniques most often

employed for multiresidue pesticide analysis in food due to

their high sensitivity and selectivity, ability to screen many
pesticides from various chemical classes in very complex ma-
trixes in a single run. The former may be used only for the
analysis of volatile chemicals; thus, the analyzed pesticide has

to be volatile or amenable to derivatization to ensure its vola-

tility. GC-MS is a method of choice for less polar pesticides;

for more polar compounds, LC-MS is moreore suitable. The need
well as with resticide

to deal with more polar pesticides as well as with pesticide
metabolites, which are often more polar and less volatile than

pesticide itself, is one of the main reasons for choosing LC-

MS/MS over GC-MS. Compounds which are thermolabile,

not volatile, and have not been derivatized can be separated

by LC-MS. LC-MS can analyze a much wider range of
chemicals than GC-MS. The thorough discussion on applica-
tion of GC-MS, GC-MS/MS, and LC-MS/MS for the analysis
of different chemical classes of pesticides can be found in the

book chapter by Raina (2011). The assessment for the

Published online: 28 October 2015 Springer
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5-Hydroxymethylfurfural (HMF) levels
in honey and other food products: effects

on bees and human health

Ummay Mahfuza Shapla, Md. Solayman2, Nadia Alam³, Md. Ibrahim Khalil13 and Siew Hua Gan

Abstract

An organic compound known as 5-hydroxymethylfurfural (HMF) is formed from reducing sugars in honey and various

processed foods in acidic environments when they are heated through the Maillard reaction. In addition to process-

ing, storage conditions affect the formation HMF, and HMF has become a suitable indicator of honey quality. HMF is

easily absorbed from food through the gastrointestinal tract and, upon being metabolized into different derivatives, is
excreted via urine. In addition to exerting detrimental effects (mutagenic, genotoxic, organotoxic and enzyme inhibi-
tory), HMF, which is converted to a non-excretable, genotoxic compound called 5-sulfoxymethylfurfural, is beneficial
to human health by providing antioxidative,  anti-allergic, anti-inflammatory,  anti-hypoxic, anti-sickling, and anti-hyper-

uricemic effects. Therefore, HMF is a neo-forming contaminant that draws great attention from scientists. This review
compiles updated information regarding HMF formation, detection procedures, mitigation strategies and effects of
HMF on honey bees and human health.

Keywords: 5-Hydroxymethylfurfural, Mutagen, Carcinogen, Antioxidant, Anti-allergen

Introduction

Honey is a sweet natural product produced by honey-

bees (Apis mellifera), which gather nectar from flowers

before converting it to nutritious food. Honey is mainly
composed of water (15-20%) and two sugars (dextrose

and levulose), with the presence of small amounts of
at least 22 other more complex sugars (80-85%, w/w)
[41, 179]. Honey has also been reported to contain an

intricate mixture of nitrogenous compounds, lactone,
proteins, antibiotic-rich inhibine, enzymes, phenol anti-
oxidants, aroma compounds, amino and organicic acids,

gluconic acid, phenolic acids, flavonoids, minerals, vita-
mins, 5-hydroxymethylfurfural (HMF) and other phyto-
chemicals [20, 56, 181, 183]. Honey composition varies

ail.com; gan.siewhua@monash.edu*Correspondence: naeem40thju@gmail.com

Ummay Mahfuza Shapla and Md. Solayman contributed equally to this

work

Laboratory of Preventive and Integrative Bio-medicine, Department

of Biochemistry and Molecular Biology, Jahangirnagar University, Savar,

Dhaka 1342, Bangladesh

*School of Pharmacy, Monash University Malaysia, Jalan Lagoon Selatan.
47500 Bandar Sunway, Selangor, Malaysia
Sull lict of sitnfstion i avallable3Full list of author information is available at the end of  the article

Springer Open

depending on its floral, geographical and entomological
sources [13, 56]. In addition, external features such as

seasonal and environmental factors, honey processing,
and storage time and conditions have crucial effects on
honey's composition [58, 76, 104].

medicinal,Honey is considered both nutritional and

although the presence of certain constituents, for exam-

ple, heavy metals (even in trace amounts), some alkaloids,
and HMF and its derivatives may contribute to honey's

toxicity [77, 152]. HMF is a cyclic aldehyde produced by
sugar degradation through the Maillard reaction (a non-
enzymatic browning reaction) during food processing or

long storage of honey [102]. The presence of simple sug-

ars (glucose and fructose) and many acids, as well as min-

erals, in honey can further enhance the production of this

substance [92]. HMF concentration is widely recognized

as a parameter affecting honey freshness because it is
typically absent (or is present presen in only very small amounts
in fresh honeys), while its concentration tends to rise

during processing and/or because of aging. Previous
studies have reported that honey stored at low tempera-

tures and/or under fresh conditions has low or minimal

The Autnor(s) 2018. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
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provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license,
and indicate if changes were made.  The Creative Commons Public Domain Dedication waiver (httn://creativecommons.oral
and indicate if changes were made, The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
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Abstract: This review aims to provide a clear overview of the most important analytical development
in aflatoxins analysis during the last decade (2013-2022) with a particular focus on nuts and nuts-

related products. Aflatoxins (AFs), a group of mycotoxins produced mainly by certain strains of

the genus Aspergillus fungi, are known to impose a serious threat to human health. Indeed, AFs are

considered carcinogenic to humans, group 1, by the International Agency for Research on Cancer

(IARC). Since these toxins can be found in different food commodities, food control organizations

worldwide impose maximum levels of AFs for commodities affected by this threat. Thus, they

represent a cumbersome issue in terms of quality control, analytical result reliability, and economical

osses. It is, therefore, mandatory for food industries to perform analysis on potentially contaminated

commodities before the trade. A full perspective of the whole analytical workflow, considering

each crucial step during AFs investigation, namely sampling, sample preparation, separation, and

detection, will be presented to the reader, focusing on the main challenges related to the topic. A

discussion will be primarily held regarding sample preparation methodologies such as partitioning,

solid phase extraction (SPE), and immunoaffinity (IA) related methods. This will be followed by

an overview of the leading analytical techniques for the detection of aflatoxins, in particular liquid
chromatography (LC) coupled to a fluorescence detector (FLD) and/or mass spectrometry (MS).
Moreover, the focus on the analytical procedure will not be specific only to traditional methodologies,

such as LC, but also to new direct approaches based on imaging and the ability to detect AFs, reducing
the need for sample preparation and separative techniques.

Keywords: mycotoxins; aflatoxins; nuts; sampling; sample preparation; chromatography; direct
techniques; aflatoxin determination

1. Introduction

Aflatoxins (AFs) are toxic substances produced by certain species of fungi (moulds)
found naturally worldwide and practically unavoidable. They can contaminate food crops

and pose a serious health threat to humans and livestock. Indeed, their carcinogenic
potential is well documented [1-5], and although some food processing practices (roasting,
toasting, and heating) may reduce their presence in finished products, AFs are not degraded
under normal cooking conditions [6]. It is noteworthy that climate change is predicted to
significantly impact the spread of this threat [7,8]. In fact, although AFs contamination

Foods 2023, 12, 527. https://doi.org/10.3390/foods12030527 https://www.mdpi.com/journal/foods
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Abstract: Mycotoxins are toxic compounds produced mainly by fungi of the genera Aspergillus,
Fusarium and Penicillium. In the food chain, the original mycotoxin may be transformed in other

toxic compounds, reaching the consumer. A good example is the occurrence of aflatoxin M1 (AFM1)
in dairy products, which is due to the presence of aflatoxin B1 (AFB1) in the animal feed. Thus,

milk-based foods, such as cheese and yogurts, may be contaminated with this toxin, which, although

less toxic than AFB1, also exhibits hepatotoxic and carcinogenic effects and is relatively stable during
pasteurization, storage and processing. For this reason, the establishment of allowed maximum
limits in dairy products and the development of methodologies for its detection and quantification
are of extreme importance. There are several methods for the detection of AFM1 in dairy products.

Usually, the analytical procedures go through the following stages: sampling, extraction, clean-up,
determination and quantification. For the extraction stage, the use of organic solvents (as acetonitrile
and methanol) is still the most common, but recent advances include the use of the Quick, Easy,
Cheap, Effective, Rugged, and Safe method (QuEChERS) and proteolytic enzymes, which have been

demonstrated to be good alternatives. For the clean-up stage, the high selectivity of immunoaffinity

columns is still a good option, but alternative and cheaper techniques are becoming more competitive.

Regarding quantification of the toxin, screening strategies include the use of the enzyme-linked

immunosorbent assay (ELISA) to select presumptive positive samples from a wider range of samples,

and more reliable methods-high performance liquid chromatography with fluorescence detection or

mass spectroscopy-for the separation, identification and quantification of the toxin.

Keywords: Aflatoxin M1; quantification; milk; dairy products; analytical techniques

1. Introduction

Mycotoxins are secondary metabolites produced naturally by moulds, and which may contaminate

food and feed. Among the chemical contaminants, mycotoxins play a major role [1-4]. According to

Eskola et al. [4], more than 25% of the world's agricultural production is contaminated with mycotoxins
above the EU and Codex limits.

Aflatoxins (AFs) are considered the most toxic metabolite produced by fungi, such as Aspergillus

flavus, Aspergillus parasiticus and the rare Aspergillus nomius. The major AFs are aflatoxin B1 (AFB1),
aflatoxin B2 (AFB2), aflatoxin G1 (AFG1) and aflatoxin G2 (AFG2). Aflatoxins are produced in different
grains and nuts, e.g., cocoa, copra, corn, cottonseed, dried fruits, fruits, oilseeds, peanuts, pistachio
nuts, sorghum, and spices in the field and during storage [5,6].

and mutagenic effects in humans andAflatoxins have carcinogenic, hepatotoxic, teratogenic

animals, even at very small concentrations, and exposure may occur through ingestion, inhalation or

absorption through the skin. AFB1 is known to be the most potent, naturally-occurring carcinogen,

Microorganisms 2020, 8, 246; doi:10.3390/microorganisms8020246 www.mdpi.com/journal/microorganisms


