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Abstract 

This article explores the effectiveness of physicochemical methods in evaluating the quality of 

canned food products. In the context of growing food safety requirements and increasing 

consumer demands, precise and reliable assessment techniques are essential. The study focuses 

on determining key parameters such as pH level, total soluble solids (TSS), titratable acidity, 

and the presence of preservatives or contaminants. By comparing traditional sensory analysis 

with instrumental physicochemical techniques, the research highlights the advantages of 

modern laboratory diagnostics in ensuring the stability, nutritional value, and compliance of 

canned goods with regulatory standards. The results demonstrate that physicochemical 

approaches offer higher objectivity, reproducibility, and sensitivity in quality assessment 

processes. 
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Introduction 

In recent decades, the global food industry has experienced rapid growth, leading to increased 

attention to food safety, shelf life, and nutritional quality. Among various preservation 

methods, canned foods have gained prominence due to their long-term storage capability, ease 

of transportation, and year-round availability of seasonal produce. The process of canning, 

which involves thermal treatment and airtight sealing, effectively inhibits microbial activity, 

thereby extending product usability and minimizing spoilage [1, 5]. 

Ensuring the consistent quality of canned products is essential for maintaining consumer trust, 

fulfilling safety standards, and enhancing competitiveness in the market [2]. Food quality is 

defined as a combination of characteristics that reflect a product’s ability to satisfy nutritional 

needs, ensure physiological safety, and provide desirable sensory attributes. These 

characteristics include nutritional value, organoleptic properties, shelf-life stability, and 

digestibility. Key parameters such as energy content, essential nutrients (vitamins, amino acids, 

minerals), and microbiological safety are central to quality assurance [1, 3]. 

Physicochemical methods play a vital role in modern food quality assessment systems. Unlike 

sensory evaluations, which can be subjective, physicochemical techniques offer precise, 

reproducible, and objective data on indicators like pH, moisture content, titratable acidity, salt 

concentration, and oxidation susceptibility [2, 3, 4]. These indicators are closely linked with 

the microbiological stability and overall safety of canned foods. The effectiveness of 

preservation technologies—including sterilization and packaging conditions—can be reliably 

assessed through such methods, making them indispensable tools in contemporary food 

production and regulatory compliance [4, 5]. 
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Materials and Methods 

Various types of canned food products (e.g., fruit juices, vegetables, meat) were selected from 

local manufacturers. The products were evaluated within their stated expiration dates and 

stored under recommended conditions. 

Analytical Procedures 

Moisture Content. Determined using the gravimetric method (drying at 105°C to constant 

mass) and Karl Fischer titration, where applicable. Moisture levels directly affect microbial 

growth and spoilage rates. 

pH Measurement. Measured using a calibrated digital pH meter and verified with universal pH 

indicator strips. pH impacts both microbial resistance and chemical stability of the product. 

Salt Content. Assessed via argentometric titration (Mohr method), where sodium chloride 

content is titrated with silver nitrate solution using potassium chromate as an indicator. 

Oxygen Levels. Dissolved oxygen in sealed containers was monitored using oxygen meters or 

chemical absorption methods. Oxygen concentration plays a crucial role in product oxidation 

and the risk of anaerobic microbial growth. 

In the modern food industry, canned products hold significant importance. They offer long 

shelf life, ease of transportation, and provide consumers with access to a wide variety of fruits, 

vegetables, meat, and fish products throughout the year. The process of preservation is intended 

to prolong product shelf life by inhibiting or reducing the activity of microorganisms. Product 

quality is one of the key factors that significantly influence consumer preference and determine 

competitiveness in the market. 

The quality of food refers to a set of characteristics that reflect the product’s ability to meet the 

human body’s nutritional needs, ensure safety for consumption, and maintain reliability during 

production and storage. The essential attributes that determine the utility of food products and 

their ability to satisfy human nutritional needs include their nutritional value, physical and 

sensory characteristics, and shelf stability. 

Nutritional value is a critical attribute that encompasses the product's beneficial qualities—

such as energy content, biological value, physiological impact, organoleptic qualities, 

digestibility, and general quality. The energy value of food is determined by its content of fats, 

proteins, and carbohydrates. Biological value is associated with the presence of biologically 

active compounds in the product, such as essential amino acids, vitamins, macro- and 

microelements, and essential unsaturated fatty acids. These components cannot be synthesized 

by the body’s enzymatic systems and thus cannot be substituted by other nutrients. 

The physiological value reflects the product's impact on the digestive system, the nervous and 

cardiovascular systems, and the body's resistance to diseases. The safety and suitability of 

canned products for consumption directly depend on their physicochemical and 

microbiological properties. Product quality is especially influenced by the technologies applied 

during the canning process, the level of sterilization, the packaging environment, and the 

quality of raw materials. 

Therefore, the evaluation of indicators such as moisture content, pH level, salt concentration, 

and oxygen presence is essential in assessing the quality and preservation status of canned 

goods. 

In food product quality assessment, three groups of indicators are commonly recognized: 

organoleptic, physicochemical, and sanitary-hygienic. Organoleptic indicators are relevant 

across all food categories and, for some products, serve as the primary quality determinant. 

General organoleptic indicators typically include appearance, color, taste, smell, and 

consistency. Specific organoleptic features may include the eye formation in cheese, the cut 

surface of sausages, the porosity of bread, or clarity in beverages. 



                  Progress Annals: Journal of Progressive Research 
         Volume 3, Issue 5,May2025 
         ISSN (E): 2810-6466 
         Website: https://academiaone.org/index.php/8 

40 | P a g e  

  

 

Physicochemical indicators vary depending on the product group but often include common 

measures such as moisture content (%), dry matter, fat, sugar, salt, and other relevant 

components. Acidity levels—including total, titratable, and volatile acidity—are also critical 

parameters. Current regulatory documents often define specific physicochemical safety 

indicators for each type of product. 

The preservation of beneficial properties over extended periods highlights the efficiency of 

physicochemical methods in evaluating and maintaining the quality of canned products. 

Physicochemical analysis is a thermodynamic method that studies the relationship between the 

physical properties of substances and their chemical composition. In such analysis, various 

physical properties of products are investigated, including phase transition temperatures, 

thermal characteristics (such as thermal conductivity, specific heat capacity, and thermal 

expansion), electrical properties (conductivity, dielectric constant), optical properties 

(refractive index), density, viscosity, and hardness. 

In the context of assessing the quality of canned products, this method focuses on evaluating 

the accuracy and practical relevance of physicochemical testing techniques. With the 

increasing global demand for food safety, the significance of this topic continues to grow. The 

correct selection and application of analysis methods are essential for ensuring the edibility and 

safety of food products. 

Physicochemical methods are highly efficient and are categorized into several types: 

• Moisture content determination methods: Moisture directly affects the microbial 

stability and shelf life of canned products. Common techniques include the drying 

method (gravimetric analysis) and the Karl Fischer titration method. 

• pH measurement: This can be carried out using digital pH meters or indicator 

paper strips. pH is a critical parameter affecting both chemical stability and 

microbiological safety. 

• Salt content analysis: Salt influences both the shelf life and sensory properties 

of canned foods. The argentometric titration method is the most reliable—sodium 

chloride is titrated with silver nitrate using potassium chromate or fluorochrome as an 

indicator. The salt content is calculated based on the titration results. 

• Oxygen levels: The presence of oxygen promotes oxidation processes in canned 

products. Hence, creating an oxygen-free environment is crucial to inhibit spoilage and 

prevent the growth of anaerobic microorganisms. 

The application of physicochemical analysis techniques has proven highly effective in 

industrial and food manufacturing sectors for maintaining product quality and implementing 

quality management systems (QMS). Notably, the physicochemical and microbiological 

properties of canned and bottled fruit juices generally conform to international standards. 

However, in some cases, the presence of microorganisms can be attributed to poor sanitary 

conditions, contamination of raw materials, or insufficient thermal sterilization. 

Therefore, regular quality control and the integration of quality management systems in the 

production process are necessary. Physicochemical methods offer precise and reliable results 

for assessing storage conditions, microbial stability, and chemical composition of food 

products. However, they should be applied in conjunction with organoleptic assessments, as 

physicochemical indicators alone may not fully reflect overall product quality. 

Results and discussion 

From this perspective, implementing a quality management system is essential in the food 

industry, particularly in canned product manufacturing, to ensure comprehensive monitoring 

and optimization at all stages of production. The effectiveness of quality assessment increases 

when supported by QMS, as it facilitates continuous improvement and reduces the likelihood 

of errors in the manufacturing process. 
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A Quality Management System (QMS) encompasses control and monitoring at every stage of 

the production cycle. The primary objective is to consistently improve product quality—from 

raw material selection to final packaging. International standards such as ISO 9001 and 

HACCP play a crucial role in enhancing the effectiveness of QMS and ensure proper and 

efficient application of physicochemical testing methods. 

When physicochemical methods (e.g., pH measurement, oxidation level determination, water 

activity analysis) are integrated into QMS, any anomalies in the production process can be 

promptly detected and corrected. By applying each method under strictly defined conditions, 

validating their effectiveness, and documenting results accurately, it is possible to improve 

product shelf life, ensure consumer safety, and enhance overall product quality. 

The main advantages of applying physicochemical methods within a QMS framework include: 

• Continuous monitoring and control: QMS enables systematic tracking of 

product parameters such as pH and oxidation levels, helping optimize production and 

maintain high quality. 

• Minimization of errors: Accurate application of physicochemical techniques 

reduces risks of deviations during processing. For instance, deviations in pH levels or 

increased oxidation can degrade product quality, but a functioning QMS allows timely 

identification and intervention. 

Conclusions 

In conclusion, the combined application of quality management systems and physicochemical 

methods significantly enhances the efficiency of canned product quality assessment. These 

tools enable continuous monitoring and optimization of food quality. Although certain 

implementation challenges may arise, they can be addressed through proper management and 

effective allocation of resources. 
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