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Physiologically gallic acid is considered to be a plant protection factor against 
bacterial infections (it precipitates the microorganisms), antioxidant (strong reducing agent), 
hydrogen transporter (participate in the cellular redox systems). 

The studied material, Apium graveolens, Equisetum arvense L. and Petroselinum 
crispum, native species from Europe, Asia and North America respectively, contain gallic 
acid and have various pharmacological actions such as: anti-sweating, diuretic, de-
chlorinating, haemostatic, re-mineralizing (Equisetum arvense L.); anti-anemia, anti-
rachitic, anti-scorbutic, vasodilator, vermifuge (Petroselinum crispum); appetizer, anti-
rheumatism, antiseptic, pulmonary and liver drain, blood regenerator (Apium graveolens) 
[2-4]. 

Prior to being analyzed, gallic acid has to be extracted from the vegetal material. 
The most used extraction technique is maceration, which is used both for the 

obtaining of vegetal watery extracts and for the vegetal alcoholic extracts. The extraction 
time varies from 30-60 minutes for the water extraction up to 10 days for the alcoholic 
extraction.   

High performance liquid chromatography (HPLC) is a technique that offers 
precision, is fast and has a high sensitivity [5]. 

Specialized literature does not offer information regarding the gallic acid content 
of the studied plants and, therefore, a study regarding chemical composition is necessary. 

The aim of this paperwork is the quantitative determination of gallic acid from 
various plant parts of the species Apium graveolens, Equisetum arvense L. and 
Petroselinum crispum using high performance liquid chromatography.

MATERIALS AND METHODS  

Reagents:  
 Methanol and phosphoric acid (HPLC grade), Merck;  
 Ethanol 96%, Merck; 
 Gallic acid (99%), Roth. 

Vegetal material:  
 Apium graveolens – celery; 
 Equisetum arvense L. – horsetail; 
 Petroselinum crispum – parsley. 

Preparation of the gallic acid standard solutions [6]: 
The standard solutions of various concentrations were obtained using successive 

dilutions starting from a stock solution of gallic acid in methanol (0.15 mg/mL). 
Preparation of the hydro alcoholic extracts. 
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Dried up and minced vegetal material was subjected to static extraction 
(maceration) with ethanol for 10 days at room temperature, stirring it 3 times a day, being 
kept in a dark place and with a ratio vegetal material: ethanol of 5:50 [7]. 

The extraction solutions were filtered through 4 layers of cloth, the residue washed 
with ethanol and the obtained solutions brought to 50 mL, thus obtaining the vegetal hydro-
alcoholic extracts which were subjected to qualitative and quantitative analysis in order to 
determine gallic acid. 

Instrumental and analysis protocols [6, 8]. 
An HPLC Varian Pro Star model 240 chromatograph was used, having a ternary 

pump, automated injection, thermostat set at room temperature and an UV-VIS detector 
(UV-VIS VARIAN MODEL 345).  

Chromatographic separation was carried out on an Inertsil 5C8-3, 250 x 4,6 mm 
chromatographic column.   

The mobile phase consisted of a mixture of methanol:phosphate buffer in a 
volumetric ratio of 45:55. Detection was at 215 nm. 

The flow rate of the mobile phase was 1 mL/minute. The injected sample volume 
was 5 μL. 

For the calibration curves we used a range of standards, the concentration of the 
standards being presented in Table I. 

 
Table I. Gallic acid standard concentrations 

 
Nr. Standard  Gallic acid concentration [mg/mL] 
1 C1 0.15000 
2 C2 0.07500 
3 C3 0.03750 
4 C4 0.01875 
5 C5 0.01500 
6 C6 0.01000 
7 C7 0.00750 

RESULTS  

Identification of gallic acid was based on the retention times, at the specific 
wavelength from the UV-VIS domain for the analyzed standard.  

The corresponding equation of the calibration curve for gallic acid was:  
47 100401.1100674.1  xy  

The correlation coefficient of the calibration curve was: r2 = 0.9998.  
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The retention times and the concentrations in gallic acid for the studied hydro-
alcoholic vegetal extracts are presented in Table II. 

 
 

Table II. The retention times and the concentrations in gallic acid 
 

Nr. Vegetal extract Retention time 
tr, [min] 

Content in gallic acid  
 [mg/mL] 

1 Apium graveolens – celery 4.543 0.0052 
2 Equisetum arvense L. –horsetail 4.490 0.0037 
3 Petroselinum crispum – parsley 4.522 0.0179 

DISCUSSION 

The highest amount of gallic acid that was extracted through maceration came 
from the Petroselinum crispum (parsley) while the lowest amount came from the Equisetum 
arvense L. extract (horsetail). 

The content in gallic acid of the Petroselinum crispum extract (0.0179 mg/mL) is 
higher comparing to that of the vegetal extracts from the species Alchemilla vulgaris – 
Lady’s mantle (0.0044 mg/mL) [6] and Acorus calamus – Sweet flag (0.0010 mg/mL) [6], 
obtained under the same extraction conditions. 

CONCLUSION 

High performance liquid chromatography proved to be a precise and selective 
method for the identification and quantitative determination of gallic acid from the studied 
vegetal extracts. 

The obtained data allow the exact quantification of the gallic acid from the 
chemical composition of the studied plants.  
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