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Abstract: The food problem is one of the most important problems of the contemporary
world. Today, more than ever, both the quality of the food products (assured throughout the
technological flow) and their proportion in the food rations are monitored. For a healthy
diet, the quality of the raw material is decisive, because it transfers to the food product
various nutrients that support the biological processes that take place in human nutrition.
Identification of fraudulent manipulations in foodstuffs thorough knowledge of the normal
product, its essential properties and the principles and techniques used by counterfeiters to
tamper with the products under investigation. In the methodology of identifying
counterfeits, it must consider both typical characteristics of the normal product, alongside
the characteristics printed on the products investigated by the counterfeiting methods; the
latter being established according to the specific falsification procedures (modification of
the initial chemical composition, modification of some organoleptic or physical
characteristics by treatment with certain substances, application of treatments intended to
produce the appearance of new characteristics, etc.).
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INTRODUCTION

Frauds, substitutions and falsifications of goods are included in the category of
fraudulent commodities, the extent of which has increased with the development of human
society. The potential sources of these fraudulent commodities are: the market economy,
based on the free regulation of demand and supply; broadening and intensifying
commercial exchanges on the national and international markets; increasing the number of
commercial agents involved in a logistics process. [1,5]

Product counterfeiting is not a recent phenomenon and has been practiced since
ancient times. While in the past, counterfeiting was mainly found in food products, it
gradually spread to industrial products. [5,8]

Counterfeiting is the operation of obtaining a product similar to another, already
existing in commerce, an operation carried out for the purpose of deception and obtaining
illicit income. Also, counterfeiting is a fraudulent operation based on modifying the weight
ratio between the components of a product, without making any additions with other
substances. [5,6]

There are many causes of food counterfeiting. First of all, the alteration of raw
materials and even finished products can be one such cause. [7]

At EU level there is no specific legislation dedicated to food fraud. There are
however specific elements in a few regulations, such as:

a) Regulation (EC) No 178/2002 laying down the general principles and requirements
of food law, establishing the European Food Safety Authority and laying down
procedures in matters of food safety;

b) Regulation (EC) No 882/2004 on official controls performed to ensure the
verification of compliance with feed and food law, animal health and animal
welfare rules;

¢) Regulation (EU) No 1169/2011 on the provision of food information to consumers:

- Prohibition of misleading advertising and misleading labeling practices;
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origin labeling. [6,9]

In national legislation is:

Law No 88/2016 on establishing additional mandatory measures for the labeling of
fresh milk for consumption and dairy products.

Decision No 984 of August 25, 2005 on the establishment and sanctioning of
contraventions of sanitary, veterinary and food safety rules.

Law No 363 of 21 December 2007 on combating unfair practices by traders in their
relations with consumers and harmonization of regulations with European
consumer protection legislation (updated on 9 April 2016). [10]

MATERIALS AND METHODS
This paper is a review that studies the typology of fraudulent practices encountered

in the counterfeiting of food products. In this study, the authors have consulted a rich
bibliography, namely various publications, scientific papers.

The methodology of the article combines standard techniques and methods of

research: documentation, analysis and synthesis, and formulation of conclusions.

RESEARCH RESULTS
There are many known possibilities for food counterfeiting. These include:
removal of one or more natural components from the food product;
change in the normal proportion of food components;
the introduction into the foodstuff of one or more substances that cannot be
considered either specific or normal,
substituting one or more natural ingredients in the food product with other artificial
components contrary to the legal regulations of production and marketing;
marketing a substitute (surrogate) as a natural product;
the reworking or reconditioning of food products, degraded or damaged, in order to
mask the defects;
complete adulteration of the product by combining chemical components similar to
those in the natural product. [1,7,12]

Coffee is the fruit of coffee trees (over 60 species). Of these, two species (Coffea

Robusta and Coffea Arabica) contribute 99% to world coffee production. [4]

The adulteration of coffee is facilitated by the fact that both the sensory and

compositional properties are dependent on a number of factors related to origin, species,
processing conditions (wet or dry), roasting (temperature, duration). [1,5] Roasted coffee
may be adulterated by:

replacing natural beans with beans of other species;

mixing with substitutes (chickpeas, rye, chicory, malt, etc.);

adding false, artificially colored beans;

adding various polishing substances;

or smearing the beans with oils, gelatine or sugar solutions to give them the
appearance and color of high-quality coffee. [5,8]

Whole coffee beans are less susceptible to adulteration and involve coating them

with various substances to give them a more attractive appearance and to increase moisture
content. [8]

Roasted and ground coffee, as well as coffee extracts, are much easier to

counterfeit, the goal being to substitute coffee with roasted chicory, roasted malt,
chickpeas, roasted barley grain flour, caramel, starch, maltodextrins, dried and ground figs,
or coffee bean husks and cellulose waste. [5,8]
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Fraud can be detected through classical methods such as sensory analysis
(appearance, color, smell, taste), microscopic examination that allows highlighting the
existence of foreign grains or impurities, analytical investigations (determination of water,
carbohydrates, mineral substances, caffeine content), or through modern methods such as:
HPLC (dosage of sugars, organic acids, volatile substances), GC, FTIR spectroscopy, NIR,
electric arc, enzymatic methods. [8,14]

Cocoa is obtained from cocoa beans (the seeds of the fruit of a tree in the family
Sterculiaceae). The most important component of cocoa beans is cocoa butter (the fatty
substances in the bean-acylglycerols). Cocoa beans are also used in the form of cocoa
powder (defatted cocoa). [1,5]

Cocoa powder and cocoa products can be adulterated by various methods, such as:

- partial or total extraction of the substance that confers stimulant properties
(theobromine);

- the introduction of foreign substances to mask certain defects in the product;

- fraudulent substitution of cocoa powder with ground almond shells;

- fraudulent substitution of cocoa butter with other fats, etc. [8,12]

Flour is a product in the form of a fine powder, obtained by grinding bread-making
cereal grains (wheat and rye). [4] Flour is the main raw material used for the manufacture
of bakery products, and the most important methods of its adulteration consist in the
impurity of the grain mass of a high-quality cereal species with lower-quality species and
varieties or with other cereals. [5]

Among the methods of counterfeiting flour are:

- adulteration of wheat flour by combining it with the flour of other cereals or foreign
seeds;

- adding components of vegetable origin, such as corn starch, potato starch, etc;

- the addition of foreign substances, prohibited or accepted only in certain doses,
used for certain purposes: to accelerate the ripening or rising of flour (molecular
chlorine, chlorine dioxide, acetone peroxide, azocarbamide, alum, persulphates,
etc.), to improve the quality of bread (exogenous enzymes, oxidizing agents,
emulsifiers, etc.), to improve the keeping qualities (propionic acid and propionates,
scorbic acid and sorbates). These substances are identified and determined by
specific chemical or biochemical methods. [5,6,12]

Olive oil is obtained from the fruit of the olive tree (Olea Europaea). Superior
virgin olive oil is obtained from the pulp of the fruit, by draining and cold pressing, has a
clear, shiny appearance, light yellow, greenish yellow or green color, slightly sweet,
pleasant taste, odorless. [12]

With beneficial properties for cardiovascular health, olive oil is part of the luxury
oils category and is one of the most frequently adulterated food products at the moment.
Also, the raw material, olives, can be adulterated by oxidation with iron gluconate, in order
to obtain a uniform color, and the salt in which they are preserved can mask any changes in
taste caused by alteration. [2,12]

Among the ways of adulterating olive oil are the following:

- replacing part of the olive oil with another type of inferior quality oil;

- substituting raw (virgin) oils, obtained by cold pressing, with those produced by hot
extraction and refining;

- replacing glycerides in oils with esterified or hydrogenated lipids;

- using products derived from raw materials that have been subjected to genetic
engineering. [2,11]

Olive oil is often combined with:

- hazelnut oil;
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- cornoil;

- sunflower oil;

- soybean oil;

- palm oil;

- peanut oil, etc. [2,13]

In most cases, no more than 10% of the volume is replaced with another vegetable
oil, as this leads to a change in taste. [13]

Unadulterated olive oil can withstand temperatures of 190°C without breaking
down into toxic substances. Unlike other oils, olive oil remains chemically stable at
relatively high temperatures, due to the presence of antioxidants and oleic acid. By frying
or testing its pH, you can determine whether other substances have been added. If the olive
oil changes its taste and emits strong smoke at less than 190°C, it is likely to be
adulterated. [2,12]

Extra virgin olive oil has an acidity of less than 1 degree, and virgin olive oil has an
acidity of less than 2 degrees. If, as a result of chemical analysis, the acidity exceeds this
level, it is possible that it contains other types of oil. [2,12]

The quality of virgin olive oil is not only demonstrated by laboratory analyses, such
as the content of fatty acids or other physicochemical parameters, but is also decisively
influenced by its aroma characteristics. Virgin olive oil is a natural food that is sensitive to
contamination and improper handling, quickly taking on foreign flavors. Since laboratory
investigations cannot provide any clear results regarding flavor defects, taste testing is an
important extension of laboratory analysis. [2,13]

Extra virgin olive oil must not have any defects in taste or aroma. Positive
characteristics are:

1) Pungent - peppery sensation in the mouth and throat;

2) Bitter - a pleasant bitter sensation on the tongue;

3) Fruity - deep, fruity aromas of olives. [13]

Honey is a food product of plant origin, a natural complex that comes from plant
nectar, enriched by bees with their own substances, through the action of the juice secreted
by their glands. The major constituents of honey are water and sugary substances, which
represent up to 96% of honey. Normally, honey that is harvested, processed and preserved
under optimal conditions has a humidity between 17-18%. The chemical composition of
honey is influenced by several factors: floral origin, climate, storage and harvesting
method. [3]

Bee honey can be adulterated by:

a). direct fraudulent manipulation consisting of:

- correction of the sweet taste by adding: carbohydrates (sugar syrup, chemically
inverted sugar syrup) and intensive synthetic sweeteners (saccharin, cyclamate);

- correction of the consistency by adding starch and gelatin, pectic substances, gums;

- correction of the color by adding: caramel and synthetic aniline-based dyes;

- increase of the shelf life by adding salicylic acid, boric acid, benzoic acid or their
salts;

b). indirect fraudulent manipulation consisting of:

- intensive feeding of bees with: sugar syrup, molasses, corn syrup and other

enzymatic hydrolysate obtained from corn. [15,16]

For each of the mentioned substances there are specific identification reactions,
which allows for the safe, precise and rapid detection of falsification. [15]

In current practice, concentrated syrups with organoleptic characteristics similar to
those of honey are used, under the name "artificial honey". Artificial honey differs from
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natural honey by: a weaker aroma; the lack of enzymes, vitamins and pollen; and the lack
of formic acid. [14,15]
CONCLUSIONS

Food fraud occurs when a food supplier intentionally misleads its customers about
the quality and content of the food they buy.

While food fraud is often motivated by profit, some forms of food fraud can pose a
direct threat to the health of customers and consumers.

The most common methods of adulteration encountered in food products are based
on the removal of several natural components from these products or changing the normal
proportion of food components. Also, substitutions of one or more natural components in
the food product are often discovered, as well as the marketing of substitutes as a natural
product.
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