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Butyric acid (butanoic acid) is an important organic compound that is widely used in the 

food, agriculture and chemical industries. Its determination in various products such as 

vegetable oils, fats, dairy products and biological samples is of key importance for product 

quality control, regulatory compliance and consumer safety. 

Purpose of the study. The aim of this study is to investigate and comparatively analyse 

methods for the determination of butyric acid content in various products in order to select the 

most effective approaches that ensure accuracy, speed and cost-effectiveness of analysis. 

Material and methods. The work is based on the results of analyses of scientific and 

technical information, normative documents (GOST 23637-90) and studies devoted to 

methods of analysis of butyric acid, its physical and chemical properties and application of 

modern technologies such as spectroscopy and machine learning. 

Results and their discussion. The classification of methods for the determination of 

butyric acid content has been carried out in this work. Based on the analysis performed, the 

methods for determination of butyric acid content can be divided into the following groups: 

1) Classical methods: 

– titrimetric method – based on neutralisation of free organic acids with a standard 

alkali solution; 

– chromatographic method – uses the separation of sample components based on their 

interaction with the column filler. 

2) Modern methods: 

– spectrophotometric method – analysis of light absorption by molecules of butyric 

acid; 

– electrochemical methods – measuring pH or electrical potential; 

– machine learning methods – acid content prediction based on input parameters 

(spectral data, physical properties). 

General characteristics of the methods. All the methods considered are aimed at the 

quantitative determination of butyric acid content, but differ in principle of operation, speed 

of analysis, cost and destructiveness (destruction of the test sample). 

According to GOST 23637-90, the precision of methods is assessed through 

repeatability and reproducibility of results. For example, for the titrimetric method, the 

allowable differences between the results of parallel determinations should not exceed 0.03%. 

Formula for calculating the content of butyric acid for the titrimetric method: 

 

, (1) 

 
where:  – content of butyric acid (% or mg/g),  – volume of alkali solution used, – 

 – normality of alkali solution, –  – molar mass of butyric acid,  – mass of original 

sample. 

Influence of factors on measurement uncertainty 

Major sources of uncertainties include: 

– Equipment uncertainties: for example, an error of ±0.001 g on a weighing scale can 

significantly affect the results of the analysis. 

– Human error: operator error during sample preparation or reagent addition. 
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– Variations in sample composition: sample heterogeneity can lead to different results 

with different parts of the sample. 

– Conditions of analysis: changes in temperature, air humidity or pressure. 

To account for these factors, formulae for calculating Type A and B standard 

uncertainty, as well as total and expanded uncertainties, were used. For example, for the 

chromatographic method, the overall uncertainty  was calculated as: 

, (2) 

where  is the Type A standard uncertainty,  is the Type B standard uncertainty. 

 

Practical application of methods 

– The titrimetric method is most suitable for laboratories with limited budgets as it 

requires minimal equipment costs. 

– The chromatographic method is recommended for large production plants where 

high precision of analysis is important. 

– The spectrophotometric method allows rapid and accurate determination of butyric 

acid content in complex samples. 

– Machine learning techniques can be useful for automating the analysis process in 

industrial settings, but require large amounts of data to train models. 

 

Conclusion. Based on the analysis performed, it can be concluded that the choice of 

method for the determination of butyric acid content depends on the type of product, required 

accuracy, equipment availability and budget. Classical methods remain relevant for small 

laboratories, while modern technologies such as spectroscopy and machine learning offer new 

opportunities for automation and improved accuracy of analysis. 
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The purpose of this work: to tell about the development of electronic educational and 

methodological complex on the discipline “Differential Geometry” in English, intended for 

work with Chinese master students. These teaching materials will be a part of the author’s 

master thesis.  

Material and methods. The main source is the lectures of the scientific supervisor and 

the textbook published under the stamp of the educational and methodological association for 

pedagogical education, one of the authors of which is the scientific supervisor [1]. 

Findings and their discussion. The subject "Differential Geometry" is studied by 

foreign students of the specialty “Physics and Mathematics Education”. For the successful 
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