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Abstract 
A comparative account of the Triterpenes present in the methanolic extract of Ocimum basilicum L. and 
Mentha arvensis L. were done using HPTLC. Plant materials were extracted with methanol in a soxhlet 
extractor. CAMAG HPTLC system equipped with Linomat 5 applicator, TLC scanner 3 and WIN CATS 
software were used. The methanol extract of the plants were fingerprinted in 
Toluene:Chloroform:Ethanol (4:4:1) solvent system and scanned densitometrically under UV using 
anisaldehyde sulphuric acid as reagent. This study can be taken as a tool for chemotaxonomic 
identification, useful in differentiating the species from the adulterant.  
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1. Introduction 
Many medicinal plant extracts in their aqueous or alcoholic forms are used in manufacturing 
Ayurvedic and herbal formulations. If the phytochemical profile of the plant or its part is 
known an appropriate kind of extract can always be used by selection for a particular purpose. 
Chemical fingerprinting is an effective tool in authentication and quality control of herbs. 
Chromatography can readily ascertain the presence of the essential chemical constituents of a 
medicinal plant and detection of their presence in a preparation [1, 2]. 
Consumption of fruit and vegetables has been associated with a lower incidence of cancer and 
other diseases. Diets, especially along the Mediterranean coast, are correlated with healthiness 
[3]. Mediterranean spices and fruits contain, pentacyclic triterpenes that are regularly isolated as 
active substances from these plants. They can be found in spices of the Lamiaceae family as 
well as within olive leaves and fruit. Virgin olive oil contains up to 197 mg/kg triterpenes, 
indicating the importance of these substances as nutraceuticals [4-6].  Simple and conjugated 
triterpenes have a wide range of applications in the food, health, and industrial biotechnology 
sectors.  
Ocimum basilicum L. also called ‘Sweet Basil’ has been used for thousands of years as a 
medicinal herb and a spice. It acts principally on the digestive and nervous systems [7].  
According to Ayurveda, Ocimum basilicum L. used as a stomachic, anthelmintic, antipyretic, 
improves the taste, indigestion, useful in diseases of the heart and blood diseases. Some studies 
have reported its antioxidant, radical scavenging, antiinflammatory, antiulcer and cardiac 
stimulant activity [8, 9]. 
Mentha arvensis L. is traditionally used to treat flatulence, digestion problems, gall bladder 
problems and coughs. The aromatic leaves are used widely for flavouring foods and beverages. 
It is used as a contraceptive [10], carminative, antispasmodic, anti-peptic ulcer agent, and has 
been given to treat indigestion, skin diseases, coughs and colds in folk medicine [11]. Therefore 
the selected medicinal plants of the same family proved highly significant in terms of presence 
of therapeutically active secondary metabolites. 
HPTLC is being used for fingerprint profiling of medicinal plant extracts since long [12, 13]. The 
HPTLC fingerprint profile has been proved to be an effective tool in differentiating closely 
related species and detecting adulteration and substitution in raw drugs of Indian systems of 
medicine [14].
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This study was conducted to derive a fingerprint profile of 
Triterpenes in the methanolic extracts of Ocimum basilicum L. 
and Mentha arvensis L. by HPTLC. In the present 
investigation, considering the highly significant therapeutic 
role of phytochemicals, an effort was made to find 
comparative HPTLC fingerprinting of methanolic extracts of 
two different genus of the same family.  
 
2. Materials and methods 
Aerial parts of the plants used in the present study were 
collected, washed and air dried under shade (two weeks). The 
dried plant parts, finely powdered using electric grinder, 
sieved (mesh size 500 μ) and subjected for the extraction. 
Powdered samples were extracted with 200 ml of methanol for 
8-12 h using the Soxhlet apparatus. Quantitative 
phytochemical characterization was done using High 
Performance Thin Layer Chromatography [15, 16]. For this, 
CAMAG HPTLC system equipped with Linomat 5 applicator, 
TLC scanner 3 and WIN CATS software were used. High-
Performance Thin-Layer Chromatography was performed on 
silica gel 60F254 (10 cm× 10 cm; Merck). Methanol extract of 
the selected plants (10 mg/ml) and collected fractions residue 
(1 mg/ml) was subjected to HPTLC (CAMAG, Switzerland) 
analysis. Extract and each fraction were spotted on a silica gel 
60F254 (Merck, Germany) TLC plate. The plate was air dried 
and then developed by using the solvent system Toluene: 
Chloroform: Ethanol (4:4:1) as mobile phase in a CAMAG- 
twin-trough glass chamber (20x10x4) previously saturated 
with mobile phase vapor for 20 min. After developing the 
plate, it was dried at 105 ºC for 15 min and then it was scanned 
using Scanner 3 (CAMAG, Switzerland) at 366 nm using 
WinCATS software. Chromatograms were evaluated before 
and after spraying with Anisaldehyde sulphuric acid reagent. 
 
3. Results and discussions 
The methanol extracts of Ocimum basilicum L. and Mentha 
arvensis L. were fingerprinted by HPTLC. The phyto-chemical  
 

constituents in a plant material from a characteristic 
fingerprint, representing the quantity of active constituents. 
Moreover, this helps to standardize the mixtures like herbal 
drug formulations and market samples [17]. However the 
HPTLC technique is having precision over TLC method and 
thus an effort was made in the present study to develop 
comparative HPTLC profiles of Triterpenes in the methanolic 
extracts of two taxa of the same family. The HPTLC 
densitometric scanning results observed in the present study 
are stated below.  
Ocimum basilicum L. methanol extract showed excellent 
bands about 12 in number, in the solvent system Toluene: 
Chloroform: Ethanol (4:4:1). (Figure-1 a & b) (Table 1). When 
viewed under UV at 254 nm, 366 nm and after derivatization 
with Anisaldehyde sulphuric acid reagent, good separation of 
constituents with different Rf values were observed (Figure-2 
a & b). Methanol extract of Mentha arvensis L. also showed 
11 bands in the same solvent system with different Rf values. 
Rf values of Triterpenes in the total methanolic extract of 
Ocimum basilicum L. were compared with that of Mentha 
arvensis L. (Table 1). Both plants showed same triterpene 
compounds in the Rf values 0.13, 0.20, 0.35, 0.43 and 0.78. 
Bandwidth and peak area was the maximum in the band with 
Rf 0.06 for Ocimum basilicum L. and minimum with Rf 0.86 
(Figure 3). Mentha arvensis L. showed the maximum peak 
area in the Rf 0.08 and least width with Rf 0.78. (Figure 4). 
This fingerprint profile of Triterpenes in these plants can be 
used for the identification and quality control of the extracts. 
Both plants share common bands which indicate their 
chemical similarity as a single family. In addition to the 
common bands they also showed characteristic bands which 
may indicate their typical genera character. The extracts of the 
aforementioned medicinal plants justify further studies to 
isolate and characterize the active constituents. It is important 
to develop a better understanding of their mode of therapeutic 
action for further applications. 

 
 

 
 

Table 1: Comparative chart of Peak, Rf, Maximum height and Area of methanolic extract of Ocimum basilicum L. and Mentha arvensis L.
 

Ocimum basilicum L. Mentha arvensis L. 
Peak Rf Max. Height Area Peak Rf Max. Height Area 

1 0.06 150.2 5207.5 1 0.08 172.0 4918.1 
2 0.13 92.8 2702.5 2 0.13 94.7 4536.5 
3 0.20 24.7 493.2 3 0.20 76.1 1445.8 
4 0.27 25.0 670.7 4 0.24 73.1 2652.9 
5 0.35 139.9 3630.5 5 0.32 83.7 2739.1 
6 0.43 105.6 3105.8 6 0.35 136.4 3734.7 
7 0.49 124.6 2661.1 7 0.43 70.8 1880.6 
8 0.55 42.7 1129.5 8 0.47 38.0 773.5 
9 0.69 28.0 783.9 9 0.53 17.5 559.0 
10 0.72 37.0 784.2 10 0.66 12.5 381.3 
11 0.78 84.2 2326.2 11 0.78 15.6 377.6 
12 0.86 27.7 248.0 - - - - 
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Track 1: Methanolic extract of Ocimum basilicum L.  
Track 2:  Methanolic extract of Mentha arvensis L.   
Solvent system- Toluene: Chloroform: Ethanol (4:4:1).            

 
 

 
 
Track 1: Methanolic extract of Ocimum basilicum L.  
Track 2:  Methanolic extract of Mentha arvensis L
.               
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Fig 3: HPTLC of methanolic extract of Ocimum basilicum L. 
  

 
 

Fig 4: HPTLC of methanolic extract of Mentha arvensis L. 
 

 
 
4. Acknowledgements 
The authors wish to thank the support of staff at the New 
Udaya Pharmacy and Ayurvedic Laboratories, Cochin. 
 
5. References 
1. Stahl I. Thin Layer Chromatography, A Laboratory Hand 

Book (Student Edition). Berlin: Springer-Verlag 1969; 52-
86: 127-128, 903-4.  

2. Wagner H, Bladt S. Plant Drug Analysis, A Thin Layer 
Chromatography Atlas. 2nd ed. Germany: Springer-
Verlag, 1984. 

3. Allouche Y, Jimenez A, Uceda M, Aguilera, MP, Gaforio 
JJ, Beltran G. Triterpenic content and chemometric 
analysis of virgin olive oils from forty olive cultivars. J 
Agric Food Chem 2009; 57:3604-3610. 

4. Abe F, Yamauchi T, Nagao T, Kinjo J, Okabe H, Higo H 
et al. Ursolic acid as a trypanocidal constituent in 
rosemary. Biol Pharm Bull 2002; 25:1485-1487. 

5. Juan ME, Wenzel U, Ruiz-Gutierrez V, Daniel H, Planas 
JM. Olive fruit extracts inhibit proliferation and induce 
apoptosis in HT-29 human colon cancer cells. J Nutr 
2006; 136:2553-2557. 



 

~ 175 ~ 

Journal of Pharmacognosy and Phytochemistry 

6. Horiuchi K, Shiota S, Hatano T, Yoshida T, Kuroda T, 
Tsuchiya T. Antimicrobial activity of oleanolic acid from 
Salvia officinalis and related compounds on vancomycin-
resistant enterococci (VRE). Biol Pharm Bul 2007; 
30:1147-1149. 

7. Agrawal SS, Tamrakar BP. Clincally useful herbal drugs, 
Edn 1, Ahuja publishing house 2005, 233-235. 

8. KM, Indian Materia Medica, In: Nadkarni K.M., editor.  
Edn 1, Mumbai: popular prakashan 1976, 861-863. 

9. Kirtikar KR, Basu BD. Indian Medicinal Plants, Edn 2, 
Allahabad, India: Lalit Mohan Basu, 1933, 1961-1962. 

10. Shah GM, Khan MA, Ahmad M, Zafar M, Khan AA. 
Observations on Antifertility and Abortifacient Herbal 
Drugs. African Journal of Biotechnology 2009; 8(9):1959-
1964. 

11. Londonkar RL, Poddar PV. Studies on activity of various 
extracts of Mentha arvensis Linn against drug induced 
gastric ulcer in mammals. World J Gastrointest Oncol 
2009; 15(1):82-88. 

12. Sethi PD. High Performance Thin Layer Chromatography. 
Edn 1, New Delhi: CBS Publishers and Distributors 1996, 
1-56.  

13. Saraswathy A, Shakila R, Sunil Kumar KN. HPTLC 
Fingerprint profile of some Cinnamomum species. Phcog 
J 2009; 8:211-215.  

14. Saraswathy A. HPTLC finger printing of some Ayurveda 
and drugs and their substitutes/adulterants. Ind Drugs 
2003; 40: 462–466.  

15. Ramya V, Dheena DV, Umamaheswari S. In vitro studies 
on antibacterial activity and separation of active 
compounds of selected flower extracts by HPTLC. J 
Chem Pharm Res 2010; 2(6):86-91. 

16. Sethi PD. High Performance Thin Layer Chromatography: 
Quantitative Analysis of Pharmaceutical Formulations; 
CBS Publishers and Distributers, New Delhi 1996, 10-60. 

17. Paramasivam M, Aktar Md.W, Poi R, Banerjee H, 
Bandyopadhyay A. Occurrence of curcuminoids in 
Curcuma longa: A quality standardization by HPTLC. 
Bangladesh Journal of Pharmacology 2008, 55-58. 


