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SIREESHA KALVA* , SAI GANESH P
Department of Pharmacology, Sri Venkateshwara College of Pharmacy, Osmania University, Hyderabad, Telangana, India. 

*Corresponding author: Sireesha Kalva; Email: sireesha.kalva@gmail.com

Received: 25 April 2023, Revised and Accepted: 31 July 2023

ABSTRACT

Objectives: Packaged food and beverages are consumed all over the world for their nutritional value, durability, their quenching properties, stimulating 
effect, and for their medicinal value. Food additives are substances that are added to food or animal feed during processing or storage. They include 
antioxidants, preservatives, coloring and flavoring agents, and anti-infective agents. This study focuses on the determination of the content levels of 
sodium benzoate in different samples of commercially available food products in the local market.

Methods: Food products selected are Sting Energy Drink, Listerine Cool Mint Mouthwash, Kissan Fresh Tomato Ketchup, and Dabur Homemade Imli 
Sauce. Identification tests for the presence of benzoic and its salts in food products were conducted. A standard graph for benzoic acid at different 
concentrations is drawn. The concentrations of benzoic acid in selected food products were determined and evaluated by rapid and simple ultraviolet 
spectrophotometric methods.

Results: The results obtained from this study indicated that the quantity of benzoic acid in analyzed food samples was in the range of 18.3–
160.5 µg/mL.

Conclusion: The optimum benzoic acid concentration to be in marketed food preservatives is 20–700 µg/mL. As the benzoic concentration in selected 
food products determined were in range, we found that all the selected samples are safe to use.
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INTRODUCTION

Food preservatives are used from the ancient times. Preservatives 
are substances, which are used to prevent food spoilage from 
microorganisms [1]. These preservatives are added to stop or 
delay nutritional losses due to microbiological, enzymatic, or 
chemical changes of food [2]. Food preservatives have become an 
increasingly important practice in modern food technology with the 
increase in the production of processed and convenience foods [3]. 
Conventionally, food preservation has three goals; the preservation 
of appearance, the preservation of nutritional characteristics, 
and prolongation of time that the food can be stored. Hence, food 
preservatives inhibit the growth of microorganisms such as yeast, 
molds, and bacteria and prevent the spoilage by different anti-
oxidative reactions to maintain the quality, texture, consistency, 
color, alkalinity, or acidity [4,5].

Several forms of chemical preservatives are being currently in use in 
the food and beverage industries such as benzoates, sorbates, vitamins, 
fruit extracts, sodium salts, etc. [6,7]. Benzoates (E210–219), Sorbates 
(E200–E209), Nitrates (E240–E259), and Sulphites (E220–E229) are 
categorized under the group of antimicrobial preservatives [8].

Sodium benzoate is a common preservative added to commercially 
available foods and beverages. Sodium benzoate is the sodium salt 
of benzoic acid and works well in an acidic medium [9,10]. It is 
recommended as a preservative for a number of food products consumed 
by humans at an optimum level of 0.1% [11,12]. The recommended 
limits in food are 0.1 to 0.5% for different countries  [11,13].

Some species of micro-organisms are resistant to chemical 
preservatives as well as sorbic acid and benzoic acid and they tolerate 
acid environment and low value of water activity [14].

Benzoic acid (C6H5COOH), is a colorless, crystalline solid, and the 
simplest aromatic carboxylic acid. The name derived from gum benzoin, 
which was for a long time the only source for benzoic acid. The weak 
acid and its salts are used as a food preservative [15].

Benzoic acid was discovered in the 16th century [16]. Benzoic acid 
also possesses anti-fungal abilities which used for a long time in the 
preservation of benzoate-containing fruits [17].

Benzoic acid and its salts are used as food preservatives, represented by 
the E-numbers E210, E211, E212, and E213. It is either added directly 
or created from reactions with its sodium, potassium, or calcium salts.

Typical levels of use of benzoic acid as a preservative are between 
0.005% and 0.1% and the permissible limits are laid down in 
international food law [18,19].

Benzoic acid may cause diarrhoea and abdominal pain. Benzoate can 
be transformed by decarboxylation into toxic benzene, especially in 
combination with Vitamin C, and then become a compound of high 
toxicity, mutagenicity, and teratogenicity [20]. There are also reports that 
sodium benzoate has a weak genotoxic effect. Moreover, it was shown to 
increase the DNA damage in human lymphocyte in vitro. The compound 
reduces the mitotic rate [21]. Mutagenic and genotoxic effects were also 
demonstrated in another study on lymphocytes [22]. This compound 
caused micronucleus formation and chromosome breakage. In addition, 
the research shows that sodium benzoate generates oxidative stress and 
has an adverse effect on the immune system, liver, kidneys, and fertility.

The analytical determination of these preservatives is not only 
important for quality assurance purposes but also for consumer interest 
and protection. In our study, a rapid and simple method is developed, 
based on other methods recommended by other researchers with 
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some modifications, to determine benzoic acid in beverages and soft 
drinks or other foods. The analyses were developed and validated by 
ultraviolet-visible (UV-vis) spectrophotometer.

METHODS

Instrumentation
UV-vis spectrophotometric method was selected based on the previous 
studies. Spectrophotometric measurements of benzoic acid were 
carried out by means of UV-vis spectrophotometer, using 1 cm quartz 
cell. The absorption bands of benzoic acid solutions were recorded over 
the wavelength 200–400 nm.

Preparation of calibration graph
Stock standards (4.0 mg/mL benzoic acid): 400.0 mg each of benzoic 
acid is weighed into a 100 mL volumetric flask.50 mL 70% ethanol is 
added and dissolved, and diluted to volume with 70% ethanol. The 
stock solution is diluted to 25, 50, 75, 100, 125, and 150 µg/mL in 70% 
ethanol, and calibration curves were prepared.

The absorbance of each solution was measured at absorption value 
that was then plotted against concentration and calibration curve was 
generated.

Sample collection
The food samples selected were Sting Energy Drink, Listerine Cool Mint 
Mouthwash, Kissan Fresh Tomato Ketchup, and Dabur Homemade Imli 
Sauce contain benzoic acid as a preservative which is indicated on the label. 
The samples were procured from the local supermarket. The samples were 
tested for the presence of benzoic acid by ferric chloride test.

Ferric chloride test
Food product was acidified with hydrochloric acid and extracted with 
diethyl ether. The solvent is evaporated on a hot water bath and the 
last traces of solvent were removed under a current of air. The residue 
was dissolved in few mL of hot water. Few drops 0.5% ferric chloride 
solution was added. Salmon color precipitate of ferric benzoate 
indicated the presence of benzoic acid.

Procedure
The sample was mixed thoroughly and 100 g of the sample was transferred 
into a 250 mL volumetric flask using saturated sodium chloride solution. 
Solution was made alkaline to litmus paper with 10% sodium hydroxide 
solution. Made up to volume with saturated sodium chloride solution. 
Shaked thoroughly and kept aside for 2 h. The sample was filtered and 
diluted appropriately. Diluted filtrate was used for determination.

RESULTS AND DISCUSION

Benzoic acid is used as food preservative in the food products such as 
carbonated beverages, pickles, sauces, and jellies.

The absorption spectrum of benzoic acid standard solution indicated 
that the acidic form for their food preservatives was characterized by 
a simple ultraviolet absorption band at ƛmax 271 nm. It was observed 
that the increase in concentration of benzoic acid over the range of 
25–150 µg/mL is accompanied by a proportional enhancement in the 
monitored absorption intensity.

The linear calibration curve obtained from the solutions analysis is 
presented in Fig. 2. It showed a good linear relationship between the 
absorbance and concentrations of the standard solutions. From the 
standard graph, the R square value obtained is 0.9715.

The results obtained are, this work suggests that the selected samples 
Listerine Cool Mint Mouthwash, Sting Energy Drink, Kissan Fresh Tomato 
Ketchup, and Dabur Homemade Imli Sauce have benzoic acid levels 
160.5, 148.7, 18.3, 73.9 µg/mL respectively which are in the permissible 
limits. The highest benzoic acid levels were observed in Listerine Cool 
Mint Mouthwash and lowest in Kissan Fresh Tomato Ketchup.

The concentration of benzoic acid in Listerine Cool Mint Mouth wash 
determined was 160.5 µg/mL. The concentration of benzoic acid in 
Sting Energy Drink determined was 148.7 µg/mL. The concentration of 
benzoic acid in Dabur Homemade Imli Sauce determined was 73.9 µg/
mL. The concentration of benzoic acid in Kissan Fresh Tomato Ketchup 
determined was 18.3 µg/mL.

Benzoate is used largely in the soft drink industry as preservative 
due to the amount of high fructose corn syrup in many carbonated 
beverages. The mechanism starts with the absorption of benzoic acid 
into the cell. If the intracellular pH changes to 5 or lower, the anaerobic 

Food samples Absorbance Concentration 
(µg/mL)

Listerine Cool Mint Mouthwash 0.989 160.5
Sting Energy Drink 0.754 148.7
Dabur Homemade Imli Sauce 0.582 73.9
Kissan Fresh Tomato Ketchup 0.321 18.3

Concentrations (µg/mL) Absorbance
25 0.263
50 0.443
75 0.522
100 0.681
125 0.824
150 0.935

y = 0.0047x+0.2346
R² = 0.971
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Fig. 2: Standard graph of benzoic acid in ethanol

Fig. 1: Ultraviolet spectrum of benzoic acid at different 
concentrations

Table 1 : Absorbance values for benzoic acid at different 
concentrations

Table 2: Concentration of benzoic acid in selected food samples
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fermentation of glucose through phosphofructokinase is decreased by 
95%. The efficacy of benzoic acid and benzoate is thus dependent on 
pH of the food. Acidic food and beverages such as fruit juice (citric acid), 
sparkling drinks (carbon dioxide), soft drinks (phosphoric acid), pickles 
(vinegar), or other acidified food are preserved with benzoic acid and 
benzoates. The food manufacturer should give special attention during 
their formulation for healthy preservatives as a combination of different 
preservatives has been known to improve not only the shelf life of the 
product but also enhance the quality and health benefits.

CONCLUSION

Although there are certain risk in using preservatives but its importance 
and contributions to packaged food industry cannot be overlooked. 
A lot researches are needed to be done to find out the nature and 
harmless preservatives. The optimum benzoic acid concentration to 
be in marketed food products is about 20–700 µg/mL. The benzoic 
acid content in the selected food samples analyzed in this study is in 
the range of 18.3–160.5 µg/mL in the allowable limits according to the 
standards and specifications of the World Health Organization.
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