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Abstract— Benzoic acid, which is used commonly as sodium
benzoate is one of the most utilized chemical preservative
because of its role in increasing soft drink’s shelf life and
inhibiting the microbial growth. It is however, have
detrimental effects to human especially at high
concentrations. This research, was therefore carried out to
assess the levels of benzoic acid in soft drinks marketed in
Dutse, Nigeria; and to find out whether they comply with the
established regulations. Eleven (11) different brands of soft
drinks categorized as carbonated and non-carbonated drinks
were analyzed for benzoic acid by UV-visible
spectrophotometer. Based on the findings of this work,
benzoic acid concentrations were found to be within the
standard limits and differed significantly among the samples
produced from different company; whereas samples from
similar company have closely matched concentrations.
Keywords: Benzoic Acid; UV-Visible Spectrophotometer;
Soft Drinks

I. INTRODUCTION

Chemical preservatives play important in increasing foods
and beverage’s shelf life by inhibiting or delaying microbial
growth [1, 2]. Benzoic acid, which is used commonly as
sodium benzoate, has been used for many years as chemical
preserving agent in foods and beverages in order to kill or
inhibit the growth of microorganisms [3, 4, 5].

It is found to be well absorbed and though the
digestive track and metabolized in the liver; this lead to the
formation of carboxylic acid called hippuric acid which is
excreted through the urine [5, 6].

However, benzoic acid have detrimental effects to
human especially at elevated concentration [7, 8, 9, 10].
Benzoic acid usually break down into cancer causing benzene
under heat and acidic conditions [8, 11]. As such, there is a
need to monitor and regulate the levels of benzoic acid in our
foods and beverages for consumer’s safety and health
protection.

Il. MATERIAL AND METHODS

A. Sampling and Sample Preparations

Different brands of soft drinks were purchased from open
market in Dutse, Jigawa State. A total of 11 samples
categorized as carbonated (A, B, C and D) and non-
carbonated drinks (E, F, G, H, I, J and K) were chosen
randomly as a representative of what a consumer would find
in the market place. To remove CO, from the carbonated
drink, 20 mL of the drink was heated in a beaker on a water
bath and then filtered through filter paper to remove any
associated particles. The liquid was allowed to cool; 4.00 mL
was measured into 100-mL volumetric flask. Then 10.0 mL
of 0.10 M HCI was added and diluted to the mark.

B. Reagents

Chemicals of analytical grade purity and deionized water
were used in this study. All glassware and plastic containers
were pre-washed with 0.10 moldmnitric acid and rinsed
with deionized water.

C. Preparation of 1000 ppm Benzoic acid stock solution

1.0 g of benzoic acid was diluted with 50 mL of 5% of 0.10
M sodium hydroxide. This is further transferred into a 1.000
mL volumetric flask and diluted up to the limit mark.

D. Benzoic Acid Working Standards

Benzoic acid standards of 5, 10, 15, 20, 25, 30 and 35 ppm
were prepared from the stock solution as follows: 0.5 ml of
stock solution was pipette into 50 ml volumetric flask and
diluted with distilled water to the 50 ml mark. 0.75 ml of stock
solution was pipette into 50 ml volumetric flask and diluted
with water to the 50 ml mark. 1ml stock solution was pipette
into 50 ml volumetric flask and diluted with distilled water to
the 50 ml mark. 1.25 ml of stock solution was pipette into 50
ml volumetric flask and was topped with distilled water to the
50 ml mark.

E. Extraction and Quantification of Benzoic Acid

150 ml of sample was poured into a conical flask and
acidified with 2 drops of dilute hydrochloric acid. 50 ml of 80
% (v/v) methylene chloride was added and the flask swirled
gently for at least 5 minutes. The mixture was transferred into
250 ml separating funnel and allowed to settle for about 5 —
10 minutes. The organic layer was drained into a beaker and
allowed to evaporate on a water bath, leaving a residue of
benzoic acid. The residue was diluted with methylene
chloride and the absorbance of solution was measured at 228
nm using UV visible spectrophotometer.

F. Recovery Study

In order to validate the accuracy and precision of the
analytical method, recovery studies were carried out. The
percentage recovery is calculated by measuring the
concentration of benzoic acid before and after the addition
(spiking) of 5 mg/L benzoic acid standard. The % recovery is
calculated as follows:
_ Ccnc.of spiked sample—Conc.of unspiked sample

% Recovery - Conc.of analyte added to spiked portion %
100 % (@)

I1l. RESULTS AND DISCUSSION

The results of the analysis of benzoic acid for carbonated soft
drinks products are presented in the figure 1. Benzoic acid
levels were 23.846+0.128, 23.929+0.195, 24.731+0.195, and
25.585 +0.123 mg/L for sample A, B, C and D respectively.
These values were in the range of those reported by [12] et
al., 2010 and [13] et al., 2009. The highest benzoic acid level
was detected in sample D and the lowest was in sample A.

All rights reserved by www.ijsrd.com 801



Assessment of Benzoic acid in Some Soft Drinks Marketed in Dutse, Jigawa State, Nigeria

(IJSRD/Vol. 7/1ssue 04/2019/203)

This result is in accordance with the results reported by [14].
The levels of benzoic acid in sample A closely marches with
that of sample B. This is might attributed to the fact that
sample A and B are made from the same company. Samples
C and D were however, differed. This is probably because
they were produced from different companies with different
production methods and quality assurance. The Benzoic acid
in all the samples were below the limit of 150 mg/L
established by the WHO and NAFDAC [15, 16].
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Fig. 1: Levels of Benzoic acid in Carbonated Soft drinks.
The vertical bars represent standard error of mean (n = 3).
Figure 2 shows the levels of benzoic acid in non-
carbonated drinks. The obtained results indicated that the
benzoic acid concentration varied between different samples
of soft drinks with a level lower than the maximum values
established by national and international legislation (WHO
and NAFDAC). The maximum concentration was recorded
in sample J (28.338 +0.124 mg/L) while sample K has the
lowest concentration. Similar results were obtained by [8, 16,
17] who studied different brands of soft drinks. The reason
for the differences might be that the samples were produced
from different companies. The concentrations of Samples H
and I; F and G were closely matched, this is probably because
the two samples were produced from the same company.
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Fig. 2: Levels of Benzoic acid in Non-carbonated Soft
drinks. The vertical bars represent standard error of mean (n
=3).

To validate the accuracy and precision of the
analytical method employed, recovery studies were carried
out (Table 1). High percentage of recovery is indicating that
the method employed was accurate and précised.

Compound SCF:)IrI:Sd Measured Recovery
(mg/L) conc. (mg/L) (%)
BZZTS : 5 4.80 87.96

Table 1: Percentage recovery of Benzoic acid
Figure 3 shows the calibration curve of benzoic acid
standard, the linearity of the graph as seen by high R? (R? =
0.998) is indicated that the spectrophotometer used responses
appreciably with the analyte. This confirmed by high
percentage of recovery in Table 3.
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Fig. 3: Calibration Curve of Benzoic acid

IV. CONCLUSION

The levels of benzoic acid in both carbonated and non-
carbonated drinks are within acceptable limit provided by
regulatory bodies. The results suggest that producers comply
in general with the established limits in using benzoic acid as
a preservative in the studied soft drinks products.
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