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Abstract. This article analyzes international and national requirements for evaluating 
vegetable juice quality standards, emphasizing their importance in maintaining consumer 
trust and product authenticity. Juice adulteration remains a major issue in the food 
industry, as some manufacturers and suppliers use modern methods to replace original 
ingredients with cheaper substitutes to maximize profits. This practice complicates 
chemical analysis and quality assurance.

To address these challenges and combat juice falsification in Kazakhstan, statistical 
guidelines have been developed to provide reliable benchmarks. While not official 
standards, these guidelines help regulate and organize the production of high-quality 
juices and juice-based products. In the competitive food market, studying the chemical 
properties of locally sourced vegetable juices is crucial for establishing natural quality 
indicators and ensuring authenticity.
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This study analyzed the physical and chemical properties of tomato juice from 
retail markets in Almaty using standard analytical methods. Key parameters, including 
soluble solids, chloride levels, cellulose content, titratable acidity, and formaldehyde 
concentration, were assessed. Formaldehyde content, an indicator of the juice’s amino 
acid composition and authenticity, should fall within 28–45 cm³ of 0.1 NaOH per 100 
cm³. All 10 analyzed samples met this criterion, confirming their authenticity.

The findings highlight the importance of standardized analytical methods in 
monitoring juice quality. Further research is needed to refine quality standards, 
ensuring consumers have access to authentic, high-quality products while fostering the 
development of Kazakhstan’s local juice industry.

Keywords: Juice, classification, criteria, identification, naturalness, vegetables, 
vegetable juices, quality.
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Аннотация. Мақалада көкөніс шырындарының сапасын бағалауға арналған 
халықаралық және ұлттық талаптар талданып, оларға тұтынушылар сенімі мен 
өнімнің түпнұсқалығын қамтамасыз етудегі маңыздылығы атап көрсетілген. 
Бүгінде шырындарды жалған жасау мәселесі өзекті болып отыр, өйткені кейбір 
өндірушілер пайда табу мақсатында жоғары сапалы ингредиенттердің орнына 
арзан баламаларды қолданады. Бұл өнім сапасын бақылауды және химиялық 
талдауды қиындатады.
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Қазақстанда шырындарды жалған жасаумен күресу үшін статистикалық 
ұсынымдар әзірленді. Олар ресми стандарттар болмағанымен, сапалы шырындар 
мен шырын негізіндегі өнімдерді өндіруді реттеуге және ұйымдастыруға ықпал 
етеді. Жергілікті шикізаттан алынған көкөніс шырындарының химиялық 
қасиеттерін зерттеу табиғи көрсеткіштерді анықтау және түпнұсқалықты растау 
үшін маңызды рөл атқарады.

Алматының бөлшек сауда орындарынан алынған қызанақ шырынының 
физика-химиялық қасиеттері зерттелді. Стандартты әдістер қолданылып, еритін 
қатты заттар, хлоридтер, целлюлоза мөлшері, титрленетін қышқылдық және 
формальдегид концентрациясы сияқты параметрлер зерттелді. Формальдегид 
деңгейі, ол аминқышқыл құрамының маркері ретінде 28–45 см³ 0,1 NaOH 
аралығында болуы тиіс. Зерттелген 10 үлгінің барлығы осы шектерге сай келді.

Зерттеу шырындардың сапасын бақылауда стандартты әдістерді қолданудың 
маңыздылығын көрсетеді. Тұтынушыларды сапалы әрі түпнұсқа өнімдермен 
қамтамасыз ету және жергілікті шырын өндірісін дамыту үшін сапа стандарттарын 
жетілдіру қажет.

Түйін сөздер: Шырын, жіктеу, критерий, сәйкестендіру, табиғилық, көкөністер, 
көкөніс шырындары, сапа. 
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Аннотация. В статье анализируются международные и национальные 
требования к оценке качества овощных соков, подчёркивается их важность 
для сохранения доверия потребителей и обеспечения подлинности продукции. 
Проблема фальсификации соков остаётся актуальной, так как недобросовестные 
производители часто используют дешёвые заменители оригинальных 
ингредиентов для увеличения прибыли. Это усложняет химический анализ и 
контроль качества продукции.

Для борьбы с фальсификацией соков в Казахстане были разработаны 
статистические рекомендации. Хотя они не являются официальными стандартами, 
данные ориентиры помогают регулировать и организовывать производство 
качественных соков и продуктов на их основе. Исследование химических свойств 
овощных соков из местного сырья играет важную роль в установлении их 
природных показателей и подтверждении подлинности.

В рамках исследования были изучены физико-химические свойства томатного 
сока с розничных рынков Алматы. Использовались стандартные аналитические 
методы для оценки растворимых твёрдых веществ, уровня хлоридов, содержания 
целлюлозы, титруемой кислотности и концентрации формальдегида. Уровень 
формальдегида, являющийся маркером аминокислотного состава и подлинности 
сока, должен находиться в пределах 28–45 см³ 0,1 NaOH на 100 см³. Все 10 
проанализированных образцов соответствовали данному диапазону.

Результаты подчёркивают важность использования стандартных методов для 
контроля качества соков. Необходимы дальнейшие исследования для разработки 
стандартов, которые обеспечат доступ к качественной и подлинной продукции, а 
также поддержку местного производства соков.

Ключевые слова: сок, классификация, критерий, идентификация, 
натуральность, овощи, овощные соки, качество.

Introduction. Vegetable juices are a source of biologically active substances 
important for human life and are therefore always in demand. The production and sale 
of vegetable juices is a vital sector of food production and consumption in several 
countries. The juice industry in Kazakhstan is one of the rapidly developing sectors 
and is of interest in ensuring food safety. Along with fresh fruits and vegetables, their 
juices provide the human body with a full range of biologically active substances, 
such as vitamins, macro- and microelements, polyphenols, and many other substances 
essential for normal life. A well-balanced diet ensures the normal development, growth, 
and activity of the human body, helps adapt to environmental changes, fight infections, 
slows down aging, prevents premature aging, and increases the level of active and long 
life (Syzdykova, eat al., 2022; Filippova, et al., 1999).

The Customs Union Technical Regulation 023/2013 “Technical Regulation on Juice 
Products from Fruits and Vegetables” provides a harmonized classification of juices 
according to international requirements (Autko, 2007).

The identification of quality indicators for juice products is performed to confirm 
that the product belongs to a specific category of fruit and vegetable juice, and also to 
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compare the product name with the category specified in the Customs Union technical 
regulation.

Naturalness refers to the product’s ability to retain the original physical, chemical, 
organoleptic, and nutritional properties of the fruit or vegetable from which it is 
made. To confirm the naturalness of fruit and vegetable juice, the physical-chemical, 
organoleptic, and other relevant properties of the juice are evaluated, including the 
percentage of soluble solids, the amount of juice or puree in nectars and juice beverages, 
and the chemical composition of the juice considering varietal, geographical, climatic, 
and technological factors (TR TS 023/2011, 2011).

Modern quality analysis methods for vegetable juices include the use of multisensor 
technologies, such as electronic noses and tongues. These devices replicate human 
sensory organs and can measure volatile compounds and taste characteristics. These 
methods enable a more objective and precise evaluation of the naturalness and quality 
of juices compared to traditional sensory assessments.

To prevent falsification, several statistical documents have been developed worldwide 
for evaluating the quality of juices, even though they are not standard documents. These 
documents provide a sufficient basis for controlling and organizing the production of 
high-quality juice and juice-containing products. In the EU, there are several regulatory 
documents used to evaluate the authenticity and quality of fruit and vegetable juices. 
These include:

• The European Fruit and Vegetable Juice Producers Association (AIJN) guidelines 
for evaluating the quality of fruit and vegetable juices (Nizharadze, 2005);

• Permissible values and limits for juice quality standards in Germany (RSK);
• The AFNOR quality standards set by the French Standardization Organization 

(France);
• The Authenticity Criteria Code of the Netherlands. These documents include 

a compilation of the physical-chemical and biochemical characteristics of fruit 
and vegetable juices, as well as detailed descriptions of analysis methods for juice 
composition (Code of Practice for Evaluation of Fruit and Vegetable Juices, 1993).

Materials and research methods
 The Code of Practice (AIJN) is particularly significant. AIJN currently unites 13 

full members – national associations of fruit and vegetable juice producers from EU 
member states (Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, 
Netherlands, Portugal, Spain, Sweden, United Kingdom) and two affiliate members 
(Hungarian Juice Association and Polish Juice and Beverage Producers Association) 
along with eight observer organizations. The AIJN Technical Committee has developed 
and confirmed the physical-chemical properties of juices from fruits and vegetables. 
These indicators reflect the chemical composition of natural fruit and vegetable juices 
and serve as reliable criteria for determining juice quality and authenticity (Code of 
Practice for Evaluation of Fruit and Vegetable Juices, 1993).

Properly produced fresh fruit and vegetable juices should contain no volatile acids, 
lactic acid, or ethanol. The presence of these substances may indicate poor-quality raw 
materials or hygiene issues in production. Low-quality raw materials can also lead to 
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the formation of harmful substances like mycotoxins, such as patulin, and therefore 
its content must be monitored. The contamination of juice products with external 
environmental pollutants, especially when packed in metal containers, should also 
be strictly controlled. Levels of iron and tin should not exceed permissible limits 
(Kolesnov, 2009). Oxymethylfurfural (OMF) content increases in juices that have 
undergone excessive thermal treatment or have been stored improperly for too long. An 
increase in OMF is usually accompanied by a decrease in L-ascorbic acid, a change in 
color, and other organoleptic properties. Additional indicators for assessing juice quality 
and naturalness include titratable acidity, mineral content, the number of formaldehyde 
compounds, sugar content (glucose, fructose, sucrose), and non-sugar extractives. Only 
the L-isomer of malic acid is found in fruits and vegetables. The D-isomer appears 
only after the industrial addition of D/L-malic acid. These isomers can be identified 
enzymatically (Schobinger, 2004).

The biochemical properties of fruits and vegetables depend on several natural factors, 
including variety, growing region, climatic conditions, soil quality, and ripeness, which 
in turn affect the physical-chemical characteristics of juices derived from them. AIJN’s 
guidelines are not limited to the EU but have gained international significance, especially 
for trade in fruit and vegetable juices worldwide. These guidelines are used globally, 
not only for juice production but also for setting contractual quality requirements for 
juice trade. AIJN’s comprehensive database of physical-chemical properties of juices 
is widely used for quality assessment within the European Quality Control System 
(EQCS) (Kolesnov, 2009).

Results and Discussion
 At the Department of Food Biotechnology, methods for assessing the quality and 

safety of food products have been developed. These methods allow for determining the 
natural and complex properties of vegetable juices, based on international standards. 
Among the key physical-chemical characteristics, soluble solids, acidity, chlorides, and 
cellulose content are used to assess the quality of juices. For tomato juices, the minimum 
requirement for soluble solids is 5.0%, and the acidity should be at least 0.3%. All the 
tested samples met these technical standards. The pH level, ranging from 4.1 to 4.4, is a 
crucial indicator for determining food safety, as it correlates with the proper sanitation 
and hygiene standards in production (Filippova, et al., 1999).

The number of formaldehyde compounds in juice, which reflects free amino acids, 
was measured by treating juice samples with formaldehyde, resulting in a release of 
protons. The number of released protons was determined by titration with alkali. For 
the tomato juice samples, the number of formaldehyde compounds ranged from 28 to 
45 cm³ of 0.1 NaOH per 100 cm³. Although the number of formaldehyde compounds 
is not standardized, its variation is considered an important indicator for assessing 
juice authenticity, particularly in detecting fraudulent products. The determination of 
naturalness for juices from local raw materials, including pumpkin juice, has been 
established based on the defined criteria for quality and authenticity.

Modern quality analysis methods for vegetable juices include the use of multisensor 
technologies, such as electronic noses and tongues. These devices replicate human 
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sensory organs and can measure volatile compounds and taste characteristics. These 
methods enable a more objective and precise evaluation of the naturalness and quality 
of juices compared to traditional sensory assessments. Non-destructive techniques, 
such as near-infrared spectroscopy and hyperspectral imaging, are actively used for 
quality assessment of fruits and vegetables. These approaches are also applicable to 
juices as they allow for the evaluation of parameters like soluble solids, acidity, and the 
presence of defects while preserving the original composition of the analyzed product. 
When assessing juice quality, key parameters include taste, texture, appearance, and 
nutritional value. Studies show that factors like soluble solids content, acidity, and color 
play a crucial role in determining the authenticity and appeal of the product to consume 
(Osmólska, eat al., 2023; Pathare, eat al.,  2022; Ponnusamy, 2022).

 
 

Figure 1. Results of the physicochemical analysis of tomato juice 
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Figure 1. Results of the physicochemical analysis of tomato juice

Figure 1 presents the results of the analysis of 10 tomato juice samples based on 
fi ve key indicators: mass fraction of chlorides, soluble dry matter, titratable acidity 
(expressed as citric acid), pH, and formal number. The analysis shows signifi cant 
variations among the samples. The mass fraction of chlorides remains low, while the 
mass fraction of soluble dry matter varies, reaching its highest values in samples 3 
and 5. Titratable acidity demonstrates moderate differences, which may indicate 
variations in tomato ripeness. The pH remains relatively stable, confi rming the 
acidic nature of the product. The formal number shows the highest values in 
samples 2, 3, 5, and 9, which may indicate a higher content of amine compounds.

Table 1. Identifi cation Indicators of Pumpkin Juice
Indicator name Unit of 

measurement
Indicator value

Minimum Maximum average
Relative density - 1,016 1,056 1,036

Soluble dry matter % 3,8 13,6 8,7
Titratable acidity mmol H+/dm³ 7 27 17

Citric acid mg/dm³ 11 321 161
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L-malic acid mg/dm³ 0,4 1,8 1,05
Ash g/dm³ 3,6 6,1 5,1

Sodium mg/dm³ 2,6 9,1 5,6
Potassium mg/dm³ 1166 3881 2531

Magnesium mg/dm³ 59 207 133
Calcium mg/dm³ 66 231 151

Phosphorus mg/dm³ 121 441 281
Formol number cm³ 0.1 NaOH 6 25 16

Glucose g/dm³ 11 41 26
Fructose g/dm³ 9 41 26

Glucose-to-fructose ratio - 0,9 1,4 1,2
Sucrose g/dm³ 0 67 33

Sugar-free extract g/dm³ 8 21 14

The results indicate (table1) that the relative density varies from 1.016 to 1.056, 
while the mass fraction of soluble dry matter ranges from 3.8% to 13.6%, with an 
average of 8.7%, refl ecting differences in sugar, organic acid, and extractive substance 
content. Titratable acidity fl uctuates between 7 and 27 mmol H+/dm³, and citric acid 
content reaches 321 mg/dm³, infl uencing the taste and acidity of the juice. The mineral 
composition shows signifi cant variations, with sodium content ranging from 1,166 to 
3,881 mg/dm³, potassium from 121 to 441 mg/dm³, and calcium from 66 to 231 mg/
dm³. Sugar levels also vary: glucose and fructose concentrations reach 41 g/dm³, while 
sucrose content is up to 67 g/dm³.

Conclusion
Using international methodologies for assessing the quality and authenticity of juice 

products, modern high-precision techniques allow for a thorough evaluation of juices to 
identify potential adulteration. Parameters like the levels of total solids, acidity, chloride 
concentration, and soft solids are crucial in evaluating the maturity of vegetables and 
the overall quality of the juice. However, since these indicators can be easily modifi ed 
by adding acids or sugars, they cannot reliably serve as natural markers for juice 
authenticity. To verify authenticity, it is critical to consider more intricate indicators, 
such as the formal titration value, sugar isomer ratios, and other characteristics that are 
less prone to manipulation.

As part of this study, a comprehensive physicochemical analysis was conducted on 
various juice samples, including tomato and pumpkin juices. The research involved 
determining soluble solids content, pH levels, acidity, and chloride concentration, 
using titration and spectroscopic techniques. Additionally, formaldehyde compound 
measurements were performed to assess the presence of free amino acids, which 
serve as indirect markers of product authenticity. The results showed that all analyzed 
samples met the established standards for acidity and soluble solids, while variations in 
formal titration values indicated differences in raw material composition and potential 
processing methods.
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Furthermore, modern multisensor technologies, such as electronic noses and 
tongues, were explored for their potential in improving juice authenticity assessment. 
These methods allow for objective evaluation of taste and aroma profiles, reducing the 
subjectivity of traditional sensory analysis. Additionally, non-destructive analytical 
techniques, including near-infrared spectroscopy and hyperspectral imaging, 
demonstrated their effectiveness in assessing the quality of juices while preserving their 
original composition.

Overall, the study confirms that while conventional quality parameters are important, 
they should be supplemented with advanced analytical techniques to ensure the 
authenticity and safety of juice products. The obtained data provide valuable insights for 
improving quality control processes in the food industry and developing more accurate 
methodologies for detecting adulteration in vegetable juices.
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