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Abstract: In this paper, the importance of using harmless food packaging, a current problem for the
food industry, was analyzed. The regulatory acts of the European Union and their concordance with the
national legislation were analyzed. The most important classes of pollutants of food products, detected in
food following their migration from the packaging, were analyzed. The necessary instrumental methods
were selected for the determination of these compounds both in the food product and in the packaging. The
importance of using gas and liquid chromatography, frequently coupled with MS detectors, was
highlighted.
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Rezumat: [n aceastid lucrare a fost analizatd importanta utilizarii ambalajelor alimentare
inofensive, problema actuald pentru industria alimentard. Au fost analizate actele reglementatorii ale
Uniunii Europene §i concordanta acestora cu legislatia nationald. S-au analizat cele mai importante
clasele de poluanti ale produselor alimentare, depistate in alimente in urma migrarii acesora din ambalaj.
Au fost selectate metodele instrumentale necesare pentru determinarea acestor compusilor atat in produsul
alimentar, cdt §i in ambalaj. S-a evidentiat importanta utilizarii cromatografiei gazoase si lichide, frecvent
cuplate cu detectoare MS.
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Introduction

Packaging, especially for food, is of continuing global interest, with a focus on ensuring the
ecological appearance, biodegradability and harmlessness of food. Under the notion of materials, which
come into contact with food, various types of materials can be identified, for example, all types of
packaging, various containers, equipment, etc. Food packaging is designed to achieve several purposes,
such as protecting food from external sources of contamination, convenience of transportation and storage,
and of course informing consumers 2], Food safety is caused by several factors, one of which is caused
by the migration of harmful chemicals from packaging materials into food, and as a result adversely affects
the health of consumers !,

In this context, there is a clear need for national and international regulations applicable to all food
contact materials. Within the European legislative framework, regulations are implemented through a series
of normative acts, such as Regulation (EU) no. Commission Regulation (EC) No 10/2011 of 14 January
2011 on plastic materials and articles intended to come into contact with food . The Regulation classifies
the materials applied for packaging, the manner in which they are placed on the market, the list of authorized
substances, the specific requirements and restrictions on the substances applied, the conformity assessment
rules, etc.
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Discussions

In the Republic of Moldova, the provisions of the various normative acts regulating the European
Union regarding the possible damage to food packaging products have been reflected in a number of laws
and Government decisions:

* Law no. 306 of 30-11-2018 on food safety ;

* Law no. 115 of 09.06.2005 regarding the ecological agri-food production [¢;

* Law no. 422 of 22.12.2006 on general product safety [');

« Law no. 235 0f 01.12.2011 on accreditation and conformity assessment activities [*);

* GD no. 473 of 03-07-2012 for the approval of the Technical Regulation “Beer and beer-based
beverages [;

* GD for the approval of the Sanitary Regulation regarding the materials and objects destined to come
into contact with the food products no. 308 of 29.04.2011 (in force 06.06.2011) Official Gazette no.74-77
art.352 of 06.05.2011 [1%;

* GD for the approval of the Sanitary Regulation on active and intelligent materials and objects
intended to come into contact with food products no. 945 din 03.10.2018 [11];

* GD for the approval of the Sanitary Regulation regarding the materials and objects that contain the
vinyl chloride monomer and that come in contact with food products no. 580 of 20.07.2017 [12];

* GD for the approval of the Sanitary Regulation on limiting the use of certain epoxy derivatives in
materials and objects intended to come into contact with food products no. 548 of 11.07.2017 13/,

* GD for the approval of the Sanitary Regulation regarding the materials and objects made of
regenerated cellulose foil that come in contact with food products no. 493 of 30.06.2017 4

* GD for the approval of the Sanitary Regulation regarding the ceramic, glass, porcelain, faience,
enameled and vitrified objects that come in contact with food products no. 493 of 11.08.2015 [!3);

* GD for the approval of the Sanitary Regulation on recycled plastic materials and objects intended
to come into contact with food products no. 492 of 11.08.2015 [¢l;

» GD for the approval of the Sanitary Regulation regarding the good manufacturing practice of the
materials and of the objects destined to come in contact with the food products no. 594 of 17.07.2014 [!7),

In accordance with the Sanitary Regulation on plastic materials and articles intended to come into
contact with foodstuffs, which implements the provisions of Regulation (EU) no. 10/2011 of the European
Commission of 14 January 2011 "% the specific requirements for the manufacture and placing on the
market of plastic materials and articles are proposed:

o Intended to come into contact with food;

0 Who are already in contact with food;

o Which may reasonably come into contact with food.

Food packaging materials are categorized according to the material, structure, composition of the
packaging:
0 Materials, articles and parts thereof made exclusively of plastics;
o Materials and articles consisting of several layers of plastic bonded with adhesives or by other means;
o Layers of plastic and plastic coverings forming cover fittings and fasteners which, together with the
respective covers and fasteners, form a set of two or more layers of different types of materials;
o Plastic layers in multimaterial multilayer materials and objects.
It is also identified:

o A list of prohibited packaging materials, such as rubber, silicone, resins, etc.

0 A list of permitted materials in the form of monomers (over 900), additives, etc.

The maximum permissible transfer concentrations of the materials from which the packaging is made
(plastic) are set - the limit is mg / kg. For substances without a specific migration limit or other restrictions,
a migration limit of 60 mg / kg applies.

It has been established that methods of analysis of compounds made from substances which are not
included in the list of substances authorized for food packaging are not acceptable if their degree of
detection is limited to 0.01 mg / kg.

To verify compliance, the specific migration values are expressed in mg / kg, applying the actual
area / volume ratio in actual or intended use. For the migration value expressed in mg / kg, applying a
surface / volume ratio of 6 dm? / kg of food are:
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o Containers and other articles, containing or intended to contain less than 500 milliliters or grams
or more than 10 liters;

0 Materials and objects for which, due to their shape, it is impracticable to estimate the relationship
between the surface of these materials or objects and the amount of food that comes into contact with them;

o Sheets and films that have not yet come into contact with food;

o Sheets and films containing less than 500 milliliters or grams or more than 10 liters.

To demonstrate the conformity of plastic materials and objects that have not yet come into contact
with food, the following food simulants are used: 10% ethanol, 3% acetic acid, 20% ethanol, 50% ethanol,
vegetable oil. The allocation of food simulants to the appropriate food products - beverages, pastries, fruits,
vegetables, meat products, etc. was also established.

The presence of contaminants in food is caused by the migration of polymerization residues or
stabilizers on the surface of the package. The diffusion process is considered to be the main phenomenon
that causes the presence of pollutants in food. Quite a number of chemicals can migrate into food -
plasticizers, antioxidants, heat stabilizers, lubricants, various solvents (adipic acid, toluene, butan-2-ol,
ethyl acetate, hexane) 18211,

Plasticizers (butyl stearate, acetyl tributyl citrate, etc.) are a group of additives used to make plastics
to improve the properties of polymers. The toxic properties of these compounds are usually low, but they
have a potential mutagenic effect ['®]. The migration of plasticizers into foods with a high fat content is
usually essential and increases with increasing temperature 2224,

Thermal stabilizers as well as plasticizers are present in plastic packaging. Their toxicity is caused
by purity, because the residual ethylene oxide has a high toxicity [*,

Antioxidants (BHT and Irganox 1010, commonly used) are applied in order to reduce the oxidation
processes in plastics used as packaging. Most antioxidants have a non-toxic effect and satisfactory
stabilizing action 1],

Monomers also actively migrate to food as a result of contact with packaging >2%1. As an example,
styrene, one of the most widely used monomers for food packaging and as a result of migration, is present
in food. The daily exposure of styrene is estimated at 15-55 pg / person, and the annual one - 5-20 mg /

person, which presents an essential danger, because it has a toxic effect on the liver and nervous system 7
28]

It should be noted that the analysis of contaminants is performed both in the materials used for
packaging [*>**and in food [***4. The regulations describe different materials that can come into contact
with food - glass, ceramic, rubber, plastics, paper, silicone cardboard, wood !, but in most works prevail
research on food contamination with various plastics. The most used synthetic polymers of a synthetic
nature are polyvinyl chloride (PVC), polyvinyl acetate (PVA), polyethylene (PE) and polypropylene (PP).

Hundreds of compounds are known to migrate from food contact materials. In this paper we will try
to focus on some relevant classes of organic compounds (aromatic amines, bisphenol A, bisphenol A
diglyceride ether, photoinitiators of UV-inks, perfluorides, phthalates, etc. whose content can be determined
by gas chromatography (GC) and liquid chromatography (CL).

The selection of instrumental techniques depends on the physico-chemical properties of the analyzed
compounds and their concentration. Both CG and CL are applied for the analysis of organic contaminants,
frequently coupled to MS detectors. CG is the most suitable technique for non-polar and volatile
compounds. CL in turn is usually selected for the analysis of polar compounds with lower volatility or
thermal stability.

Gas chromatography (GC)

The high efficiency and low cost of phthalate-containing plastics stimulate their widespread use in
various systems, including food. Phthalates are compounds that are basically analyzed by gas
chromatography. Using GC-MS, the presence of phthalates was detected in oil P% %! milk ], meat 1>,
beverages 7], wine [0, vegetables 7], etc. Thus, these compounds have been identified both in the food
product (eg oil, fruits, vegetables, meat) and in the material with which it comes into contact (paper,
cardboard, plastic). The extraction was performed in different ways - acetonitrile, solid-phase
microextraction, ultrasound - assisted dispersive liquid-liquid microextraction, headspace solidphase
microextraction; detectors used - especially MS; columns - Supelco SPB-5MS (5% polydiphenylsiloxane,
95% polydimethylsiloxane), DB-XLB column (0.25pumx60mmx0.25mm), HP-SMS Agilent column
(0.25umx30mmx0.25mm), DB5 fused-silica capillary column (0.25um30) ) 38 342,43,
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Analyzing the bibliographic sources, some measures could be proposed that would lead to the avoidance
of phthalate contamination [“481;
o Avoidance of plastic consumables;
o Used organic solvents need to be purified;
o All glassware must be cleaned with pure organic solvents (E.g. acetone, hexane) and dried before use;
o All reagents (including water) must be tested to determine the control value;
o Chromatographic system check (E.g. sampling bottle caps).

Bisphenol A was determined in salt, sugar, carton by gas chromatography 1. In all determinations
the same matrix was used - polysilarylene-95% polydimethylsiloxane column and EI ionization source.
Simple mass spectrometry quadrupole (MS) was using providing low detection limits, and a LOQ between
0.05-0.064 mg / 1 in food and packing material was obtained 1%,

Liquid Chromatography (LC)

LC-MC as an analysis technique is applied for the determination of perfluorinated compounds,
primary aromatic amines and photoinitiators in plastic packaging 23! 3% 511 plastic utensils P%. Liquid
chromatography is used to determine perfluorinated compounds in food - lead BY, poultry eggs 1%,
phthalates in dairy products 2!, beverages °*34. Typically, columns have dimensions of 100-250 mm, with
particle sizes 2-5 pm - C18 (2.6umx100x2.1mm) water 4.7mM perfluropropanoic acid (PPFPA) / 4.7mM
PFPA en methanol; C18 (1.7umx100x2.1mm) water 0.1% formic / methanol 0.1% formic); C18
1.7umx50x2.1mm) ACN: water / 0.5mM sodium acetate 8.5mM acetic acid 1* 3" >3], The possibility of
efficient use of ultra-high performance liquid chromatography has been identified, due to the rapid
separation of the components and the higher resolution !!. Acetonitrile and methyl alcohol are applied as
solvents.

Conclusions

In this paper, the legislative acts of the Republic of Moldova regarding the possible damage of food
products with the compounds present in the packaging were analyzed. The need to continuously harmonize
and improve the national legislative framework in the field analyzed with the normative acts of the
European Union was identified.

The classes of compounds (primary aromatic amines, phthalates, bisphenols and their derivatives,
perfluorinated compounds, etc.) that may affect food as a result of contact with the appropriate packaging
were analyzed and the importance of harmonization, possible automation of the sample preparation process
and of analytical methods for determining contaminants.
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