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Abstract. The identification of naturalness has a great significance in evaluating the quality of food
products because the violation of naturalness is the same as falsification. There are various ways of falsifying
food products: the alteration of expensive food products with cheaper ones, production of low food value
products, changing recipe, misappropriation of trade names that misleads the consumer to estimate the food
quality and variety.
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1. Introduction
On the one hand, the technology of producing citrus juices is violated during the falsification that causes
the plunder of state property and is considered as a criminal offence.
On the other hand, the falsification of citrus juices may be related to inputting harmful substances for
human organism into juices. For example, inputting tartaric acid or synthetic citric acid into citrus juices as
well as various colouring agents, emulsifiers, synthetic amino acids and others, that causes the ecologically
contaminated foodstuff production.
The falsification reaches the particular large scale in the production of juice concentrates when it is
possible to change the entire fruit with the extraction.

2. Methods of Falsification
The problem of falsification of citrus juices was first discussed publicly on international congress held in
Catania in 1959. Since about 1960, a lot of data on falsification of citrus juices have appeared in special
foreign literature. It should be mentioned here the scientific works of Kalvarono and Di Jiakomo (Italy),
Primo and Royo (Spain), Benk and Koch (Germany), Vanderkuk and Iakoiama (USA), Keford and Chandler
(Austria) [1].
The most widespread ways of citrus juices falsification may be divided as follows:
• Adding substances of natural juices from outside (water, citric acid, ascorbic acid, etc);
• Adding the substances into juice that don’t contain these substances (colouring agents, artificial
emulsifiers, tartaric acid and so on);
• Adding other citrus juices (e.g., adding the extract of peel of lemon or grapefruit into tangerine juice).
The analytical methods of detection of the falsification may be divided into the 3 groups:
The first group includes the quantitative determination of components characterized for the given juices.
The second group includes the qualitative analysis methods those give opportunity to detect the foreign
substances added in foodstuff;
The third group includes the methods which give opportunity to detect the extract of other juices or peel
added in the given juice.
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The initial form of citrus juices falsification was the dilution with sugar syrup and the addition of organic
acids and colouring agents. Despite this, such kind of falsification is very primitive, it is impossible to
discover it applying such modern methods as the gas-liquid chromatography. To be more precise, organic
acid and sugar in juice can be available via gas-liquid chromatography, but it is impracticable to determine if
they were artificially added into the juice or they were just natural components. Therefore, it was essential to
establish such characteristics of naturalness that would be impossible to discover.
It should be noted that in many cases the falsifiers continually watch the scientific achievements in the
field of falsification and look for the contradictory methods. For example, when scientists used the amino
acids in order to discover falsification (it should be noted that citrus juices contain about 20 kinds of amino
acids that are in juice in different ratios), the falsifiers produced tablets which contained amino acids with
the same name and ratio as citrus juices. The juices were falsified by adding such tablets.
It is worth to denote that the laboratory of juice factories is often equipped with the modern equipment.
20 employees work for the laboratory, among them 2-3 are the representatives of arbitrary service.
Laboratory staff has developed so-called "circulars" that contain the limited amount of characteristics that are
the juice. In any case, during the juice production, they check the meanings of these characteristics in order
to determine the falsification of juice and point on the labels. If even one meaning of characteristics is not
suitable to mentioned meaning on the label during checking juice, then we have the fact of violating the
naturalness or falsification.

3. Characteristics of Citrus Juice Naturalness
There are different characteristics of citrus juice naturalness. For example, some researchers suggest the
ration of izocitric acid and citric acid to discover the falsification. It is estimated that composition of natural
juices consists of izocitric acid and its existence in the juice points on the usage of synthetic citric acid. It is
established that the ratio of citric acid and izocitric acid is invariable and equals to 200 [2-4].
The nitrogenous compounds are into the composition of citrus juices. Their content consists of 10 % of
the soluble substances. It should be mentioned the amino acids, proteins, amines and amides among the
nitrogenous substances. The soluble amino acids are very significant among the major nitrogenous
substances. The determination of total nitrogen with the usage of Keldal method contains the
abovementioned components and the quantitative index of juice is characterized with it. The study of amino
acids has got a special meaning for controlling of the citrus juices. A number of works has been dedicated for
studying this issue /5-7/.
Nowadays, the formolite number (amino nitrogen) is widely used. It is considered by the majority of
authors that formal number is not sufficient to establish the falsification. Therefore they suggest conducting
the typical chromatography of amino acids with the formal number [8-13].

3.1. Chemical Components
Proline is one of the significant amino acids. Some of the authors suggest the ratio of proline and
formaline for the discovery of falsification during the process of quality assessment of citrus. Dilution of
juices with water and citric acid reduces the content of proline and formaline, but it can’t change their ratio
[14-17].
The ash content and sugarless extraction belong to a generally accepted indicator of the quality of juices
[18].
The ratio of potassium and sodium is also used because of the content of natrium is 20-50 times higher in
the artificially produced juices than in natural juices. Besides this, nonexistence of potassium is characterized
with the synthetic juices.
As it is known, the cheapest and simplest method of citrus juice falsification is to add water into juice.
Consequently, the content of organic part of juice is reduced and inorganic or mineral part is increased.
Hereby, the addition of water is determined by using of its mineral components which are composed of large
quantities of water content, but their content is minimal in citrus juices. Nitrates and phosphates belong to
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such components. The high concentration of nitrates in orange juices indicates on the addition of the drinking
water containing nitrates [9-12].
As mentioned above, one of the ways of falsification is to use the extraction of peel. The peel extraction
contains the some amounts of soluble dry substances that are similar to the juice of dry substances with
chemical composition and physical features. The peel extract supplementation is determined by specifying
В1 vitamin, hesperedine and pectin. The high contents of pulp and pectin in small quantity indicate the
falsification. It was also established that it is not feasible to determine carotene during the control of juice
quality [23].
Ultraviolet absorption of juices and usage of spectra of radiation are discussed for discovering peel
extract in juice. It is established that peel extract shows a weak visible absorption (465, 443, 425 nm) and
stronger ultraviolet absorption (325,280 and 245 nm) than natural juice does [24-28].
Number of chloramines belongs to one of the characteristics of the juice naturalness. It contains phenolic
and other easily corrosive components. This does not include organic acids and sugars [29.30].
Some of the authors used microbiological methods for discovering falsification [31-32].
It is established that supplementation of seed plants juices or grapes juices into the citrus juices may be
discovered according to the content of leikoantocyanes or tartaric acids. It is estimated that orange juices
don’t include leikoantocyanes, their content in apple juice ranges from 100-400mg/dm3, in grape juice it
ranges from 200 to 300 mg/dm3 [33].

4. Statistic Methods of Determining the Citrus Juice Quality
The variation coefficients, standard deviation, limited meanings of components of juice are used to
determine the citrus juice quality. Some authors don’t agree the determination of only minimal or maximal
meanings of juice components. They underline that these data are not only insufficient, but in most cases it is
incorrect because if they are changed in large extent with dilution of juices 1:1, then their meanings, without
inputting any synthetic additives from outside, will be inputted into the limited frontiers of meanings. In this
case the falsified juice may be considered as natural. Hereby, the authors offer the determination of equality
index of juice with limited meanings [34-37].
The difficulty of selecting ration of one component or two and three components has made it required to
use the statistical methods based on quantitative relationship of fruit components.
Currently, the equations are being developed that are characterized for the composition of citrus juices.
The main objective is to develop such equations which will be useful for identifying falsification [38-44].

5. New Methods of Determination of Tangerine Juice Naturalness
We have developed the methods of determination of tangerine juice naturalness [45]. Where the total and
amino nitrogen and their ratio, ash content, its alkalinity, the number of chloramines, massive concentration
of proline are used as characteristics of naturalness. These characteristics satisfy all requests towards the
characteristics of naturalness. They have a low coefficient of variation: they are thermostable, are slightly
changed during juice processing and storage, with dependence on the conditions of soil-climate. All
parameters, besides proline, are changed during the process of maturing. The content of proline increases
during the process of fruit maturing.
It is determined how the formal number is in tangerine juice changed with supplementation of amino
acid [46].
The spectrophotometric method of analysis has been developed for discovering of additives in tangerine
juice [47].
The linear regressive models of tangerine juice composition have been developed on the base of the
multiple correlation analysis method and also statistic test of their usage has been developed. It is possible to
determine the naturalness of fresh juice and falsified juice by using it if the meanings of control
characteristics are within the limits of their natural fluctuation [48].
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