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Abstract 
Preservatives are used in cosmetic formulations to provide protection against microbial growth to ensure 
the safety and the quality during their shelf life. Benzyl alcohol, sodium benzoate and sorbic acid are the 
preservatives that can be used in green cosmetic formulations. According to the cosmetic legislation usage 
of above indicated preservatives are restricted and thus determination and quantification of them from 
the cosmetic products have become important. In this study analytical methods are given to enable the 
determination of benzyl alcohol, sodium benzoate and sorbic acid. The methods are based on extracting 
the preservative agents from four different pharmaceutical form (solution, emulsion, gel and cream) of the 
various cosmetic matrices and  later on detection in the scope of the basic chromatographic data and test 
parameters by High Performance Liquid Chromatography (HPLC) system with UV Detector. 
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1. Introduction 
 

Preservatives are used in cosmetic formulations to provide protection against 
microbial growth for the safety of the product and to ensure microbiological quality 
during their shelf life. Personal care cosmetic products are often produced in solution, 
emulsion, gel and cream forms. In case of design and development of green cosmetic 
formulations, preservative decision and quantification become important. In this context 
benzyl alcohol, sodium benzoate and sorbic acid are some of the preservatives that can 
be used limitedly according to the legislation in green cosmetic formulations.  Benzyl 
alcohol is an aromatic alcohol often used as fragrance component, solvent, preservative 
and viscosity reducing in cosmetics.1 Benzyl alcohol is also presented in green cosmetics 
as identical to nature. According to cosmetic legislation benzyl alcohol used as a 
preservative in maximum use of 1% concentration, use as fragrance 0.001% in 
cosmetics and personal care products. It is a component that should be listed on the 
label when used in concentrations higher than 0.001% in products and 0.01% in the 
rinse off products.2-4 Scientific articles include different methods such as High 
Perfomance Liquid Chromatography (HPLC), Gas Chromatography (GC) and 
Electrophoretic methods reporting the availibility of detection and determination of 
benzyl alcohol.5-7 Benzoic acid is an aromatic acid that is used as pH regulator and 
preservative in various cosmetic products and also in green cosmetics as identical to 
nature. Benzoic acid is usually being used as sodium salt in the form of sodium benzoate 
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due to being slightly soluble in water. Benzoic acid is found in the natural structure of 
many plants. It may be used in combination with other preservative agents.1,8 Benzoic 
acid, its salts and ethyl ester are also included in preservatives which may contain 
organic cosmetic products.9 The use of benzoic acid is restricted in cosmetic legislation. 
According to the cosmetic legislation rinse off products other than oral care products 
2.5% (acid), oral care products 1.7% (acid), 0.5% (acid) in the product is allowed to be 
used in leave on products.10-11 Due to the widespread use of benzoic acid and its salts in 
cosmetic products quantification of benzoic acid is important. There are some studies 
that indicate the use of HPLC method for the detection and quantification of benzoic 
acid.12-13 Sorbic acid is another preservative commonly used in green cosmetics that is 
used as naturally identical or can be obtained directly from plants. Sorbic acid and its 
salts are among the limited-use preservatives, which can be used in cosmetic products, 
including organic cosmetics. Sorbic acid is usually used in the form of potassium salt, 
potassium sorbate. According to cosmetic legislation the use of sorbic acid in cosmetic 
products at 0.6% without any warning.9-11 Detection and quantification of sorbic acid 
have been studied with many studies by chromatographic methods such as HPLC and 
electrochemical methods such as polarography.14-16  

The methods for above mentioned preservatives are also available for some other 
preservatives. The method used for benzyl alcohol also is available to determine 
methylisothiazolinone (MI), chloromethylisothiazolinone (CMI), potassium sorbate (PS), 
sodium benzoate (SB) and methyl paraben, the method used for sorbic acid allows 
determination of 4-hydroxybenzoic acid, salicylic acid and parabens as well as sorbic 
acid.6,7,17 Benzoic acid method is based on the calculation of benzoic acid via sodium 
benzoate. 

Detection and quantification of limited ingredients are critical for development of 
cosmetic formulations and quality control of final cosmetic products. In this study, 
methods are given for the detection and quantification of the benzyl alcohol, the sodium 
benzoate and the sorbic acid that are widely used in cosmetics and allowed to use for 
green cosmetics. These methods are based on extracting preservative agents from the 
sample matrices and later on detection in the scope of the basic chromatographic data 
and test parameters in an HPLC system with UV Detector.17-18 
 
2. Material and Methods 
 
2.1. Materials 
 

All standards; benzyl alcohol, sodium benzoate and sorbic acid were purchased 
from Sigma (St. Louis, MO, USA). Solvents used for preparation of mobile phases and 
eluents; acetonitrile, methanol and water used as HPLC grade. 0.1% formic acid was 
prepared by the appropriate dilution of the 99% formic acid with water. Potassium 
dihydrogen orthophosphate, ortho phosphoric acid, sulphuric acid concentrated, acetic 
acid glacial sodium acetate trihydrate and triethyl amine used as analytical reagent.  
 
2.2. Method 
 

All preservative agents were extracted with the help of the appropriate eluent for 
the method from the various cosmetic matrices (solution, gel, emulsion and cream 
forms) and these extracts were analysed by reverse phase HPLC (UV/DAD detector) 
according to retention times. Experiments were performed in an HPLC system (Agilent 
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1260 Infinity II, Agilent Technologies, Germany) consisting a quaternary pump, an 
autosampler, a vacuum degasser, and a column compartment, coupled to a diode array 
detector. Bandelin Sonorex RK 100h (35 kHz, 80 W) ultrasonic bath (Bandelin Electronic 
Co., Germany) was used for sonication. 
 
Chromatographic conditions for benzyl alcohol 

Chromatography was performed under gradient conditions at a flow-rate of 1.0 
ml/min. The mobile phase consisted of a mixture of buffer and acetonitrile with gradient 
program.  Buffer solution was prepared as 0.1% formic acid in water. The detection was 
made at 257 nm and chromatographic separation was carried out on Supelcosil LC-ABZ 
250mm x 4.6 mm, 5 mm (Supelco, Bellefonte, PA, USA) or equivalent column with 20µl 
injection. Column temperature was set on 20-22°C. 
 
The gradient elution details were as follows:  
 
                     Table1. Gradient Programme 

Time (min) Acetonitrile (A%) 0,1 Formic Acid (B%) 
0 15 85 
5 15 85 
7 25 75 

17 25 75 
19 15 85 
22 15 85 

 
Chromatographic conditions for sodium benzoate 

Chromatography was performed under isocratic conditions at a flow-rate of 1.0 
ml/min. The mobile phase consisted of a mixture of buffer and methanol (60:40, v/v). 
Buffer solution was prepared by solving 6.8 g potassium dihydrogen ortho phosphate in 
1000 ml water, adding 1 ml of triethyl amine and adjusting the pH to 5.5 (± 0.1) with 
ortho phosphoric acid. The detection was made at 254 nm and chromatographic 
separation was carried out on RP 18 250mm x 4.0 mm, 10 mm column with 20µl 
injection. 
 
Chromatographic conditions for sorbic acid 

Chromatography was performed under gradient conditions at a flow-rate of 1.0 
ml/min. The mobile phase consisted of a mixture of buffer and acetonitrile. Buffer 
solution was prepared by solving 6.35 g sodium acetate and 20ml acetic acid in 1L of 
water. The detection was made at 253 nm for sorbic acid and chromatographic 
separation was carried out on Supelcosil LC-ABZ 250mm x 4.6 mm, 5 mm 
(Supelco, Bellefonte, PA, USA)  or equivalent column with 20µl injection. 
 
The gradient elution details were as follows:  
 
                     Table 2. Gradient Programme 

Time (min) Acetonitrile (A%) Buffer (B%) 
0 25 75 

10 25 75 
22 75 25 
25 25 75 



Curr. Pers. MAPs, 2018, 2, 72-77 
 

75 

 

2.3. Preparation of standard solutions  
 

Appropriate amount of standard benzyl alcohol was weighed into a volumetric 
flask and maked up with methanol. Stock standard solution was diluted by methanol in 
order to make final concentrations between 1.0 - 5.0mg / 100ml and prepare a 
calibration curve.  

20 mg sodium benzoate working standard was weighed and transferred into a 
200 ml volumetric flask. 150ml of mobile phase added. Sonicated and maked up the 
volume with mobile phase. 25 ml of this solution diluted to 100ml with mobile phase. 

Essential quantity of standard sorbic acid was weighed and series of dilutions 
were prepared in the concentration range from 1.0 to 5.0mg/100ml diluting by 
methanol. 
The calibration graphs were constructed from five consecutive injections over the 
covered ranges of concentrations. 
 
2.4. Sample Preparation 
 

Samples of various cosmetic matrices were prepared from four different 
pharmaceutical forms of cosmetics. These are solution, gel, emulsion and cream forms.  
 
Sample preparation for benzyl alcohol   

Approximately 1 g of the sample was weighed and added 6 mL of methanol, then 
the samples were sonicated in an ultrasonic bath for 15 minutes. Later transferred 
quantitatively into a 10.0 mL volumetric flask, filled to the mark with methanol and 
mixed. Then the solutions filtered through a nylon filter with a pore size of 0.20 µm and 
the obtained filtrates analysed by the HPLC method (where necessary, dilute samples 
with methanol or water). All sample injections conducted triplicate. 
 
Sample preparation for sodium benzoate 

1g sample was transfered into a 200 ml volumetric flask, added 150 ml mobile 
phase. Sonicated and maked up the volume with mobile phase. 25 ml of this solution 
diluted to 100ml with mobile phase. All sample injections conducted triplicate. 
 
Sample preparation for sorbic acid 

1g sample was weighed into a 100ml flask with an emery stopper. 40ml of 
methanol, 0.5ml 2M sulphuric acid and anti-boiling granules were added. The cap was 
screwed and shaked at least 1 minute until a homogeneous suspension was obtained. 
The flask was placed into an ultrasonic bath termostated at 60°C, immediately cooled 
and transfered into a 50ml volumetric flask. The solution was filled up to volume with 
mixture of eluent A / eluent B (1:3). The exract was placed at 5°C for 1 hour, and passed 
through 0.45mm membrane filter. The analysis was performed within 24 hours. Sample 
solution was diluted with the eluent mixture in order to fall within calibration range. All 
sample injections conducted triplicate. 
 
3. Results and Discussion 
 

Obtained results from solution, emulsion, gel and cream forms of cosmetic matrices 
showed that the analyses methods applied for qualitative and quantitative 
determination of benzyl alcohol, benzoic acid and sorbic acid were found as applicable 
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for four different pharmaceutical forms (liquid, gel, emulsion and cream) used in 
cosmetic products. All the results were in the limits of cosmetic legislation for all types 
of matrices. The aim of this study was practicing and adapting the indicated methods for 
detection and quantification of preservatives in different references for different 
pharmaceutical forms to reach the easy applicable, repeatable and valide methods. In 
this context, replicate analysis were carried out on different types of cosmetic matrices, 
it was found that the results were repeatable, statistically significant and acceptable for 
quality control test procedure. Overall runtimes are shorter, thus reduce analysis time. 
Thus the proposed HPLC-UV methods in this study can be used as practical and 
acceptable methods to assess the preservative use for various cosmetic products having 
different forms and matrices. Also the methods can be adapted to similar chemical 
structure preservatives. 
 
4. Conclusion 
 

In conclusion, the applied HPLC-UV methods in this study can be used for the 
determination of benzyl alcohol, benzoic acid and sorbic acid in various cosmetic 
products. The methods provide a rapid, accurate, sensitive and reproducible means of 
determining target elements with simple sample preparations. Then the analytical 
procedures proposed in this study can be used effectively for the quality control analysis 
of cosmetic samples and quasi drugs accepted as cosmetics that are commercially 
available on the market.19  
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