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Table 7 
The dependence of the rotational force on the radius when the edge A of the 

wheel is located in the position shown in Figure 6 ( WD 1,1 ) 

WD 1,1  




v,  
R 10,0  R 1035,0  R 105,0  


1

,   ,  

1

,   ,  

1

,   ,  

1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 

10,0 
12,0 
14,0 
16,0 
18,0 
20,0 
22,0 
24,0 
26,0 
28,0 

31,17 
25,97 
22,26 
19,48 
17,31 
15,58 
14,16 
12,98 
11,98 
11,13 

9,661 
11,593 
13,525 
15,457 
17,389 
19,322 
21,254 
23,186 
25,118 
27,050 

29,95 
24,95 
21,39 
18,71 
16,63 
14,97 
13,61 
12,47 
11,51 
10,69 

9,523 
11,427 
13,332 
15,236 
17,141 
19,046 
20,956 
23,186 
24,759 
26,664 

29,51 
24,59 
21,07 
18.44 
16,39 
14,75 
13,41 
12,29 
11,35 
10,53 

 
From the analysis of the values presented in the tables, it can be seen that if the 

radius of the wheel is increased without changing the power of the driver and the speed 
of rotation of the wheel, the value of the surface circular force decreases. -10 
since the wheel in mechanical cocoon machines of type 20 is made up of six edges, the 
tension forces on the wheel are 13-15%, and since the wheels with 20 edges are close 
to the circle, the tension forces on its edges are 1.3-1.5%. 
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Abstract 

Sodium citrate, a key food additive, serves as a buffering agent, emulsifier, and 

preservative in the food industry, particularly in canned food production. This paper 

examines the chemical synthesis, natural extraction methods, industrial-scale 

production, and application of sodium citrate. Additionally, it discusses its role in 

maintaining pH stability, improving food texture, and preventing microbial growth, 

with an emphasis on the technological and economic aspects of its large-scale 

manufacturing. 

1. Introduction 

Sodium citrate, the sodium salt of citric acid, is widely used in the food industry due 

to its chelating properties, ability to regulate acidity, and enhancement of food 

texture. In canned food, sodium citrate plays a crucial role in stabilizing pH, 

preventing spoilage, and ensuring product quality during storage. This study explores 

the various methods of obtaining sodium citrate, including chemical synthesis, 

fermentation-based extraction, and purification from natural sources. 

2. Chemical Composition and Properties 



water. It exists in three forms: monosodium citrate, disodium citrate, and trisodium 

citrate, each with distinct buffering capacities. Its key properties include: 

- pH regulation: Maintains food acidity within safe levels. 
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- Chelation ability: Binds metal ions, preventing oxidative spoilage. 

- Emulsification: Enhances texture and stability in dairy and processed foods. 

- Preservative effect: Inhibits microbial growth by modifying the food environment. 

3. Methods of Sodium Citrate Production 

 

3.1 Chemical Synthesis 

Sodium citrate is industrially synthesized by neutralizing citric acid with sodium 

hydroxide or sodium carbonate. The reaction follows: 

ė  

This method is cost-effective, scalable, and ensures high-purity sodium citrate 

suitable for food applications. However, the quality of the final product depends on 

the purity of the reagents and the efficiency of the crystallization process. 

3.2 Fermentation-Based Extraction 

A more sustainable approach involves microbial fermentation, where citric acid is 

produced using Aspergillus niger or other fungi in a controlled environment. The 

process involves: 

1. Fermentation: Conversion of carbohydrates (e.g., glucose, sucrose) into citric acid 

by microorganisms. 

2. Precipitation: The addition of calcium hydroxide forms calcium citrate. 

3. Conversion: Treatment with sodium carbonate yields sodium citrate. 

4. Purification: Filtration and crystallization ensure high purity. 

This method is environmentally friendly and widely used for large-scale production. 

3.3 Extraction from Natural Sources 

Sodium citrate can also be derived from citrus fruits, where citric acid is extracted 

and subsequently neutralized with sodium compounds. This approach is less common 

due to lower yield and higher processing costs but remains viable for organic food 

production. 

4. Industrial Applications in Canned Food 

In canned food, sodium citrate serves several essential functions: 

- Acidity Regulator: Maintains optimal pH levels to preserve food color and flavor. 
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- Preservative: Reduces spoilage risk by inhibiting microbial growth. 

- Chelating Agent: Prevents metal ion interference, which can accelerate food 

degradation. 

- Texture Modifier: Enhances stability and consistency in emulsified products like 

canned dairy or meat-based foods. 

5. Quality Control and Regulatory Standards 

The production of sodium citrate for food applications must adhere to strict quality 

standards, including: 

- Codex Alimentarius: Defines purity and usage limits for food-grade sodium citrate. 

- FDA (Food and Drug Administration): Approves sodium citrate as GRAS 

(Generally Recognized as Safe) for food applications. 

- ISO 22000: Ensures food safety management in production facilities. 

Quality control involves analytical techniques such as High-Performance Liquid 

Chromatography (HPLC) and Spectrophotometry to verify purity, pH stability, and 

absence of contaminants. 

6. Economic and Environmental Considerations 

Large-scale sodium citrate production must balance cost-efficiency with 

sustainability. While chemical synthesis remains the dominant method due to its low 

production cost, fermentation-based processes offer an eco-friendly alternative with 

reduced chemical waste. Future advancements in biotechnology and green chemistry 

may further enhance production efficiency and environmental sustainability. 

7. Conclusion 

Sodium citrate is a vital component in canned food manufacturing, ensuring product 

stability, safety, and quality. Various production methods, including chemical 

synthesis, microbial fermentation, and natural extraction, offer scalable solutions for 

industrial applications. Future research should focus on optimizing fermentation 

techniques and developing sustainable production strategies to meet the growing 

demand for high-quality food additives. 
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