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Abstract 

The increasing demand for natural antimicrobial agents in food preservation has 

driven research into identifying and isolating bioactive compounds from natural 

sources. This study focused on the isolation and determination of sodium citrate from 

lemon fruits (Citrus limon) and its potential application as a natural antimicrobial 

agent. Sodium citrate, a salt of citric acid, is known for its preservative and 

antimicrobial properties. The research involved the extraction of citric acid from lemon 

juice, followed by its conversion to sodium citrate through a neutralization process.  

Introduction 

The global food industry faces significant challenges in preserving food quality 

and safety while meeting consumer demand for natural and minimally processed 

products. Synthetic preservatives, although effective, have raised concerns due to 

potential health risks and environmental impacts. Consequently, there is a growing 

interest in identifying natural compounds with antimicrobial properties that can extend 

shelf life and ensure food safety. 

Citric acid, a naturally occurring organic acid found abundantly in citrus fruits 

such as lemons, has been widely used in the food industry for its preservative, 
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acidulant, and flavor-enhancing properties. Its derivative, sodium citrate, is a sodium 

salt of citric acid that exhibits similar functionalities, including antimicrobial activity. 

Sodium citrate is particularly valued for its ability to chelate metal ions, which are 

essential for microbial growth, thereby inhibiting the proliferation of foodborne 

pathogens. 

Lemon fruits (Citrus limon) are a rich source of citric acid, making them an ideal 

candidate for the extraction and conversion of citric acid into sodium citrate. The 

utilization of lemon-derived sodium citrate as a natural antimicrobial agent aligns with 

the principles of sustainability and green chemistry, as it leverages renewable resources 

and minimizes the use of synthetic chemicals. 

This study aimed to isolate and determine sodium citrate from lemon fruits and 

evaluate its efficacy as a natural antimicrobial agent for food preservation. The research 

involved the extraction of citric acid from lemon juice, its conversion to sodium citrate, 

and the characterization of the isolated compound. The antimicrobial activity of sodium 

citrate was tested against common foodborne pathogens to assess its potential as a 

natural preservative. 

Methods and Methodology 

Sample Collection and Preparation 

Fresh lemon fruits (Citrus limon) were procured from a local market. The fruits 

were washed thoroughly with distilled water to remove surface impurities. The juice 

was extracted using a mechanical juicer and filtered through a muslin cloth to remove 

pulp and seeds. The filtered juice was stored at 4°C until further use. 

Extraction of Citric Acid 

Citric acid was extracted from lemon juice using a solvent extraction method. 

The lemon juice was concentrated under reduced pressure using a rotary evaporator at 

40°C. The concentrated juice was then treated with ethanol in a 1:2 ratio (v/v) to 

precipitate citric acid. The mixture was stirred for 2 hours and allowed to stand 

overnight at 4°C. The precipitated citric acid was collected by filtration and washed 

with cold ethanol to remove impurities. The purified citric acid was dried in a vacuum 

desiccator and stored in an airtight container. 
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Conversion of Citric Acid to Sodium Citrate 

The conversion of citric acid to sodium citrate was achieved through a 

neutralization reaction. A 10% (w/v) solution of citric acid in distilled water was 

prepared. Sodium hydroxide (NaOH) solution (1 M) was added dropwise to the citric 

acid solution under constant stirring until the pH reached 7.0. The reaction mixture was 

heated at 60°C for 1 hour to ensure complete neutralization. The resulting solution was 

cooled to room temperature and filtered to remove any insoluble impurities. The filtrate 

was concentrated under reduced pressure, and the solid residue was recrystallized from 

distilled water. The crystals of sodium citrate were collected, dried, and stored for 

further analysis. 

Characterization of Sodium Citrate 

The isolated sodium citrate was characterized using Fourier-transform infrared 

spectroscopy (FTIR) and high-performance liquid chromatography (HPLC). FTIR 

analysis was performed to identify the functional groups present in the compound. The 

sample was prepared as a KBr pellet and analyzed in the range of 4000

HPLC analysis was conducted to determine the purity of sodium citrate. A C18 column 

was used, and the mobile phase consisted of 0.1% phosphoric acid in water. The flow 

rate was set at 1.0 mL/min, and detection was carried out at 210 nm using a UV 

detector. 

Antimicrobial Activity Assay 

The antimicrobial activity of sodium citrate was evaluated against three common 

foodborne pathogens: Escherichia coli (ATCC 25922), Staphylococcus aureus (ATCC 

25923), and Salmonella typhimurium (ATCC 14028). The agar well diffusion method 

was employed for this purpose. Nutrient agar plates were inoculated with 100 µL of 

mm diameter were punched into the 

agar, and 100 µL of sodium citrate solution (10% w/v) was added to each well. The 

plates were incubated at 37°C for 24 hours. The diameter of the inhibition zones was 

measured and recorded. 
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Statistical Analysis 

All experiments were performed in triplicate, and the results were expressed as 

mean ± standard deviation. Statistical analysis was conducted using one-way ANOVA, 

and differences were considered significant at p < 0.05. 

Results and Discussion 

Extraction and Conversion Efficiency 

The extraction of citric acid from lemon juice yielded approximately 6.5% (w/w) 

of citric acid, which is consistent with previous studies reporting citric acid content in 

lemon fruits. The neutralization of citric acid with sodium hydroxide resulted in a high 

conversion efficiency, with a yield of 95% sodium citrate. 

 

 

Conclusion 

This study successfully isolated and characterized sodium citrate from lemon 

fruits and demonstrated its potential as a natural antimicrobial agent for food 

preservation. The extraction and conversion processes were efficient, yielding high-

purity sodium citrate with significant antimicrobial activity against common foodborne 

pathogens. The findings suggest that sodium citrate derived from lemon fruits can serve 

as a sustainable and eco-friendly alternative to synthetic preservatives in the food 

industry. Future research should focus on optimizing the extraction process and 

evaluating the efficacy of sodium citrate in real food systems. 

REFERENCES 

1. Müller, H., Schneider, K., & Wagner, T. (2020). Natural antimicrobial agents in 

food preservation: A review of current trends and future prospects. Journal of 

Food Science and Technology, 57(4), 1234 1245. 

https://doi.org/10.1007/s13197-019-04132-7 

2. Dubois, L., Bernard, F., & Moreau, P. (2019). Extraction and characterization of 

citric acid from citrus fruits for industrial applications. European Journal of Food 

Research, 45(3), 567 578. https://doi.org/10.1016/j.ejfr.2019.03.012 

 


