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Introduction
Centella cosmetic creams or emulsions contain—among other 
actives—extracts of Centella asiatica. These extracts contain tri-
terpene saponins, mainly asiaticoside and madecassoside and 
sapogenins (asiatic and madecassic acids) in smaller quantities. 
Among these compounds, asiaticoside has been reported to alter 
gene expression and induce the synthesis of type I collagen in 
human fibroblasts.1,2

Madecassoside has also been shown to have wound-healing prop-
erties.3 The increase in collagen synthesis by asiaticoside in C. 
asiatica has also been found to be useful in functional cosmetics.4 
The Argentinian (ANMAT) and Brazilian (ANVISA) health au-
thority requires the performance of an assay that allows the iden-
tification of claimed active ingredients in cosmetic formulations, 
without quantifying components.
When the active ingredient is a plant extract, this identification is 
performed by chromatographic analysis to define a profile. This 
profile should be detected in the cosmetic product.
In this work, the chromatographic profile of Centella asiati-
ca extract and the presence of asiaticoside and madecassoside 
were determined in the sample solution by thin layer chroma-
tography (TLC) and high performance liquid chromatography 
(HPLC), for comparison with a reference extract of Centella and 
a standard solution of asiaticoside. A simple method based on 

the extraction of saponins in methanol was used.

Materials and Methods
Preparation of Samples
The analysis required that sample solutions be prepared fresh 
and just before each analysis. The solvent, time and temperature 
of extraction were optimized during the development of analyt-
ical methods for this study. The following solutions were pre-
pared in triplicate:
Sample solution: A solution of cosmetic cream in MeOH of 100 
mg/ml was prepared employing an ultrasonic bath (45 °C, 10 min-
utes). This solution was cooled at room temperature and filtered.
Solution of Centella asiatica extract: A solution of Centella asiat-
ica dry extract raw material in MeOH of 1 mg/ml was prepared 
using an ultrasonic bath (45 °C, 10 minutes). 
Asiaticoside reference solution: A solution of 1 mg/ml in metha-
nol of asiaticoside was prepared. 
Excipients blank solution: It was prepared in the same manner as 
the sample solution.
The TLC and HPLC methods used for the Centella cream were 
developed based on the European Pharmacopoeia monograph 
for Centella asiatica plant material.
Both methods were validated using the parameters of the Argen-
tinian Pharmacopoeia (7th Edition)5. 
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All fingerprints must be identical. The variability of the Rf values 
of the asiaticoside marker should not exceed 0,02 and Rt times 
0,5, respectively, for repeatability.
The percent recovery of asiaticoside from the cream was 97.3% 
(R.S.D. 0.5%). The limit of detection (LOD) was calculated by 
analyzing standard solutions of decreasing concentrations, in or-
der to establish the lowest concentration that could be detected 
with a signal-to-noise (S/N) ratio of 3 an LOD of 2.03 µg/ml was 
established.

TLC Identification 
TLC analysis was performed using as a stationary phase silica gel 
Merk HF254 with 0.2 mm thickness, the mobile phase was ethyl 
acetate, formic acid, acetic acid, water (100:11:11:27).  Anisalde-
hyde sulfuric reagent (heated at 100 ºC for 5–10 min) was em-
ployed as spot detection.6

The sample solution, the C. asiatica extract solution, the asiati-
coside solution and the excipient blank solution were applied as 
a 10 mm band on TLC plate using a capillary tube. The develop-
ment distance was 9.0 cm.

HPLC Identification 
The HPLC method was developed and performed with a Vari-
an® 9000 instrument using a diode array detector to verify the 
chromatographic peaks purity. An RP18 column (Gemini® 5µm, 
150mm×4.6mm) was used. The gradient was linear and the mo-
bile phase was constituted by solvent A) 3 ml of orthophosphoric 
acid in 1000 ml of water and solvent B) acetonitrile. Gradient: 
22% B to 42 % B in 40 min and 42 % B to 60 % B in 5 min. The 
flow rate was 1 ml/min. Rheodyne injector fitted with a 20µl loop 
was used. Detection: 205 nm. 

Results and Discussion
Plant extracts by their very nature comprise a complex mixture 
of compounds. Sample cleanup is important in order to elimi-
nate interfering compounds or allowing concentration of the ac-
tives when they occur in trace amounts. It has the disadvantage 
of sample loss with the consequent decrease in accuracy.
Related to this, the advantage of chromatographic systems de-
veloped by TLC and HPLC is that they present an adequate 

resolution. Also they allow the application of the sample on the 
plate and the analysis of the sample solutions without the use of 
cleanup methods.
After revealed with anisaldehyde sulfuric reagent, similar spots 
at Rf and colour with the profile of C. asiatica extract solution 
were observed in the chromatographic profile of the cosmetic 
cream. In the lower third of the chromatogram, a dark green spot 
(Rf: 0.21) corresponding to asiaticoside (Figure 1) was observed. 
Below this band, in the chromatographic profile a purple band 
(Rf 0.15) corresponding to madecassoside is observed.7

The extract of C. asiatica raw material was analyzed by TLC and 
HPLC using asiaticoside as a marker because of its greater com-
mercial availability and lower cost. In that way, asiaticoside, the 
major active principle in the raw material extract employed, was 
identified. This active substance is used by the pharmacopoeias for 
the detection and quantification of C. asiatica. Furthermore made-

Figure 1. TLC analysis. Excipients blank; cosmetic cream; Centella 
extract; Asiaticoside.

Figure 2. HPLC analysis. References: In blue, excipients blank; in red, Centella extract and in green, cosmetic cream.
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cassoside was identified by TLC, by comparison with its Rf and 
colour in the profile described by the European Pharmacopoeia.
The HPLC analysis of the cosmetic cream showed the presence 
of C. asiatica extract by the identification of asiaticoside (tr: 20 
min approximately and UV spectra) and the presence of the 
chromatographic profile of the C. asiatica extract raw material. It 
was made by comparison with the retention times and UV spec-
tra (Figures 2, 3) by discounting the peaks corresponding to the 
blank of excipients.

Conclusions
Chromatographic methods used proved to be suitable for the 
determination of Centella asiatica extract in a cosmetic cream.
Therefore this work is a contribution to the quality control of 
cosmetic creams containing Centella asiatica.

Acknowledgments
This work was supported in part by grants UBACYT 
20020110200361 (University of Buenos Aires).
The authors thank to Technician Rita Lemos for their collabora-
tion in HPLC analysis.

References
1. Bonte F, Dumas  M, Chaudagne C, Meybeck A. Influence of 

Asiatic Acid, Madecassic Acid, and Asiaticoside on Human 
Cllagen I Synthesis. Planta Med. 1994;60:133-135.

2. Coldren C, Hashim P, Alí, J, Oh S, Sinskey A, Rha C. Gene 
expression changes in the human fibroblast induced by 
Centella asiatica triterpenoids. Planta Med. 2003;69(8):725-
32.

3. Liu M, Dai Y, Li Y, et al. Madecassoside isolated from Cen-
tella asiatica herbs facilitates burn wound healing in mice. 
Planta Med. 2008;74:809–815.

4. Kwon M, Choi W, Seo Y, et al. Enhancement of the Skin-Pro-
tective Activities of Centella asiatica L. Urban by a nano-en-
capsulation process. J  Biotechnol. 2012;157:100-106.

5. Ministerio de Salud de la Nación. Farmacopea Argentina 

7ma Ed. Vol I. Validación de Métodos Analíticos. Buenos 
Aires; Argentina. 2003: 403-407.

6. Wagner H, Bladt S, Zgainski E. Plant Drug Analysis. Spring-
er Verlag. Berlin-New York. 1996.

7. Council of Europe. European Pharmacopoeia 8th Ed. Stras-
bourg; France. 2013.

Figure 3. HPLC/UV analysis. References: In green UV spectra asiati-
coside in Centella extract. In red UV spectra asiaticoside in cosmetic 
cream.


