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ABSTRACT

This research has developed an analytical method for simultaneously determining two preservatives,

Article history:

namely benzoic acid and sorbic acid, in salad cream and mayonnaise by high performance liquid
Received: 2023-07-25
Revised: 2024-01-09 chromatography (HPLC). The chromatographic separation was performed on a Hypersii GOLD

Accepted: 2024-03-22 (5 micrometers, ID 4.6 mm, length 150 mm) column with gradient elution of 0.02 M aqueous KH2PO4

(pH 5) and acetonitrile with a 1.0 mL/min flow rate and UV detection at 220 nm. For both benzoic acid and
Keywords: sorbic acid, the limit of quantification (LOQ) was 0.02 mg/L, whereas the limits of detection (LOD) were
high performance liquid; 0.007 and 0.006 mgl/L, respectively. Excellent linearity (R2 > 0.9997) was obtained over the concentration
range of 0.02-100 mg/L. The high accuracy of two compounds was presented by % recovery. While the

chromatography;
Benzoic acid: % recovery of benzoic acid and sorbic acid in the salad cream sample was in the range of 89.6-99.4%
Sorbic acid: and 90.6-98.3%, respectively, the % recovery of benzoic acid and sorbic acid in the mayonnaise sample

fat content in food matrix was in the range of 99.4-104.3% and 101.3-103.9%, respectively. For benzoic acid and sorbic acid in salad
cream samples, the repeatability (intra-day) values were 0.1%, and the intermediate precision
(in 3 days) values were 0.2%. In addition, benzoic acid and sorbic acid in mayonnaise samples had
repeatability (intra-day) values of 0.1% and intermediate precision (in 3 days) values of 0.2%. For the
sample preparation method, the study indicates that dispersive liquid-liquid microextraction (DLLME) can
reduce matrix interferences better than liquid-liquid extraction (LLE) does. The matrix effect evaluated by
one-way analysis of variance (ANOVA) from DLLME was significantly different at the 95% confidence level

compared with that from LLE. The advantages of DLLME also include environmental friendliness by

reducing the amount of organic solvent used, simple extraction, low cost, and time efficiency.
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Table 1 Level values of the factors used for DLLME optimization

Factor No. Name Level value / Types of solvent
1 Amount of Carrez | (g) 0.45, 0.60, 0.75
Amount of Carrez Il (g) 0.45, 0.60, 0.75
Amount of NaCl salt (g) 0.65, 0.75, 0.85

2 Dispersive solvent

3 Extracting time (min)
Extracting solvent

4 Dispersive solvent volume (mL)

5 Extracting solvent volume (LLL)

Acetone / Methanol / Ethanol/ Acetonitrile
5,10, 15
Chloroform / Dichloromethane
0.65, 0.75,0.85,0.95,1.05,1.15
150, 200, 250, 300, 350, 400, 450, 500

Aa
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Figure 1 Chromatogram of benzoic acid and sorbic acid from standard (Blue line) salad cream (Green line)

and mayonnaise (Red line)
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Table 2 Result of the optimum amount from factor No. 1
Test No. Amount of Amount of Amount of Concentration (mg/g)
Carrez | (g) Carrez 1 (9) NaCl (9) Benzoic acid Sorbic acid

1127 0.45 0.45 0.65 0.0079 0.0075
2/27 0.45 0.45 0.75 0.0101 0.0088
5/127 0.45 0.60 0.75 0.0064 0.0035
6/27 0.45 0.60 0.85 0.0077 0.0045
7/127 0.45 0.75 0.65 0.0054 0.0021
8/27 0.45 0.75 0.75 0.0085 0.0058
10/27 0.60 0.45 0.65 0.0028 0.0024
11/27 0.60 0.45 0.75 0.0029 0.0035
19/27 0.75 0.45 0.65 0.0020 0.0026
20/27 0.75 0.45 0.75 0.0022 0.0031
23/27 0.75 0.60 0.75 0.0036 0.0032
25/27 0.75 0.75 0.65 0.0079 0.0078
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Figure 2 Effect of different dispersive solvents with the same extraction solvent (Dichloromethane) on concentrations

of benzoic acid and sorbic acid

Table 3 Result of the optimum amount from factor No. 3

Test No. Extracting Type of dispersive solvent and type of Concentration (mg/g)
time (min) extracting solvent Benzoic acid Benzoic acid
1/6 5 Acetone - Chloroform 0.0047 0.0011
2/6 5 Acetone - Dichloromethane 0.0202 0.0130
3/6 10 Acetone - Chloroform 0.0270 0.0194
4/6 10 Acetone - Dichloromethane 0.0527 0.0301
5/6 15 Acetone - Chloroform 0.0179 0.0071
6/6 15 Acetone - Dichloromethane 0.0091 0.0020
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Figure 3 Effect of different dispersive solvent volumes with the same extraction solvent volume (Dichloromethane)

on concentrations of benzoic acid and sorbic acid
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Figure 4 Effect of different extracting solvent volumes with optimum dispersive solvent volumes (0.85 mL)on

concentrations of benzoic acid and sorbic acid
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Figure 5 External standard calibration curve of benzoic acid in methanol and standard addition calibration curve

(Extraction-DLLME) of benzoic acid in salad cream.
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Figure 6 External standard calibration curve of benzoic acid in methanol and standard addition calibration curve

(Extraction-DLLME) of sorbic acid in salad cream.



Recent Science and Technology 17(1) 259873 (2025)

Area

3500

3000 y =33.005x - 13.345

2500 o

R>=0.9997
2000 (STD in MeOH)
1500 . v=32.852x - 35.402
ik’ B
1000 -
e R> = 0.9988
500 wetd
2 ( Spiked mayonnaise)
E
0
0 10 20 30 40 50 60 70 80 90 100

Conc.. mg/L

A STD in MeOH
"""" Linear (STD in MeOH)

Spiked Mayonnaise

Linear  (Standard addition)

Figure 7 External standard calibration curve of benzoic acid in methanol and standard addition calibration curve

(Extraction-DLLME) of benzoic acid in mayonnaise.
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Figure 8 External standard calibration curve of benzoic acid in methanol and standard addition calibration curve

(Extraction-DLLME) of sorbic acid in mayonnaise.

Table 4 Result of studying the matrix effect of salad cream and mayonnaise

Matrix - Preservative Extraction method 1 (LLE) Extraction method 2 (DLLME) F crit
F P-value F P-value
Salad cream —Benzoic acid 534.5789 2.07E-05 2.49763 0.18917 7.70865
Salad cream — Sorbic acid 523.5914 2.16E-05 0.13379 0.73306 7.70865
Mayonnaise — Benzoic acid 531.7789 3.07E-05 2.49763 0.18917 7.70865
Mayonnaise — Sorbic acid 521.7914 3.16E-05 0.13379 0.73306 7.70865
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Table 5 Quantitative characteristics of the proposed method in HPLC

Preservatives LOD, (mg/L) LOQ, (mg/L) Range (mg/L) Linearity R?
Benzoic acid 0.007 0.02 0.02 — 100.0 y = 39554x + 1205.4 0.9997
Sorbic acid 0.006 0.02 0.02 — 100.0 y = 39093x + 4776.3 0.9999

Table 6 Quantitative characteristics of DLLME-HPLC

Preservatives

Precision (%RSD)

Accuracy (% Recovery)

Repeatability Intermediate precision Level-1 Level-2 Level-3
(n=6*) (n=6*3 days) 10 mg/L 20mg/L 30 mg/L

Benzoic acid in salad cream 0.1 0.2 99.4% 89.6% 92.5 %
Sorbic acid in salad cream 0.1 0.2 98.3% 90.6% 91.5 %
Benzoic acid in mayonnaise 0.1 0.2 104.3 % 99.6% 99.4%
Sorbic acid in mayonnaise 0.1 0.2 102.1% 103.9% 101.3%
Criteria (AOAC, 2019) <7.3% <7.3% 80-110%  80-110%  80-110%
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