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ABSTRACT: Objective: To identify and quantify oleanolic acid from the 
roots of cyclea peltata by HPTLC method. Methods: The Plant cyclea 

peltata is a perennial herb from Menispermacae family. The powdered roots 

of plant cyclea peltata were extracted with methanol. Methanolic extract 
prepared separated with n-butanol, chloroform, and ethyl acetate as total 

saponin, total alkaloid and phenolic compound fractions respectively. The 

chemical characterization of oleanolic acid was done by High-Performance 

Thin Layer Chromatography (HPTLC) in a mixture of toluene: methanol 
(9:1) as a mobile phase which developed in anisaldehyde sulphuric acid 

reagent. Result: The extraction yield of total saponin fraction was 4.3% 

(w/w). The Rf value 0.31 found to same as the value of standard oleanolic 
acid. Linear regression analysis data for the calibration plots showed a good 

linear relationship between concentration (1-6 μg) R (r
2
) = 0.992408 

concerning peak height and area. The limit of detection and limit of 
quantification of Oleanolic acid were detected to be 10.75 μg and 40.70 μg 

per spot. The amount of oleanolic acid in the methanol extract of roots was 

found to be 3.442 μg. Conclusion: Based on HPTLC result and its 

interpretation, it can be concluded that oleanolic acid present in roots of 
cyclea peltata which give identical, characteristic signals and absorbance 

similar to earlier reported reference standards. 

INTRODUCTION: Chromatographic and 

Spectrophotometric techniques are the most useful 

and popular method for qualitative and semi-

quantitative estimation of phytoconstituents. The 

advancement of TLC is High-Performance Thin 

Layer Chromatography (HPTLC) which provide an 

electronic image of chromatographic fingerprint 

and densitogram to detect the presence of a marker 

compound in the plant sample 
1
.  
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As per WHO guidelines, it is an important 

parameter for proper standardization of herbs and 

formulation. HPTLC evaluates the entire 

chromatogram with a variety of parameters without 

time limits. Moreover there is the simultaneous but 

independent development of multiple samples and 

standards on each plate, leading to increased 

reliability of results. The HPTLC fingerprint has 

better resolution and estimation of active 

constituent in shorter time 
2
. 

As per flora of India, the plant cyclea peltata was 

identified by Hooker F & Thomson in the year 

1855 
3
. The genus cyclea was proposed and 

characterized by Arnott which was adopted by 

Miers from family Menispermacae.  
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According to traditional ayurvedic medicine, it is 

used by a group of Asian indigenous people 

(Nagas) for fighting against evil spirits 
3, 5

. In the 

market, three plants Cissampelos pareira, Cyclea 

peltata, and Stephania japonica (Fam. 

Menispermaceae) are being used as a source of 

patha 
27

. Research Organization for Oriental 

Traditions and Sciences (ROOTS) in India shows 

Cyclea peltata as one of the ingredients in an 

ayurvedic preparation called diabe drink to manage 

diabetes mellitus 
5
.  

Research studies provided scientific validation for 

certain activities like antioxidant, anti-lithiasis, 

antihyperlipidemic, antidiabetic, hepatoprotective 
6
, 

gastric antisecretory & antiulcer, antibacterial, and 

anti-diuretic. Phytochemical review of plant Cyclea 

peltata shows the presence of primary and 

secondary metabolite, including carbohydrates, 

alkaloids, terpenoids, phenolic compounds, and 

saponins 
6
.
 
The leaves of Cyclea peltata are found 

to contain isolated bisbenzoisoquinoline alkaloids 

such as cycleanine, berberine, hayatinin, hayatidin 

and hayatin. The root contains 

bisbenzylisoquinoline alkaloids, cycleapeltine, 

cycleadrine, cycleacuine, cycleanorine, and 

cycleahomne chloride and tetrandrine 
4
. Herein we 

report the Oleanolic acid is present in total saponin 

content of methanolic extract of roots of Cyclea 

peltata.   

Oleanolic acid or oleanic acid is a naturally 

occurring pentacyclic triterpenoid related to 

betulinic acid. Oleanolic acid is oleanane 

derivative. 

 
OLEANOLIC ACID 

It widely distributed in food and plants. Oleanolic 

acid can be found in olive oil, garlic, leaves of 

rosemary leaves, marigold roots, woods, etc. In 

nature, the compound exists either as a free acid or 

as an aglycone precursor for triterpenoid saponins, 

which linked to one or more sugar chains 
8-9

. 

Oleanolic acid and its derivatives possess several 

promising pharmacological activities, such as 

wound healing, anti-inflammatory, antibacterial, 

antiviral, hepatoprotective and anti-tumor effects 
10-

11
. 

Literature review reveals that a study has been done 

only on particular method for isolation and 

characterization of phytochemicals from alkaloid 

fraction 
12-14

. Hence, in this present study gives a 

clear idea in identification and quantification of the 

triterpenoid oleanolic acid first time in saponin 

fraction of Cyclea peltata.   

MATERIALS AND METHODS: 

Plant Material: The roots of Cyclea Peltata (Lam) 

Hook. F & Thomos 
13

 were purchased from 

Palayam road Calicut - 673001, Kerela in 

November 2014. Reagents and standard Petroleum 

ether, n-Butanol, Toluene, Acetone Chloroform, 

Ethanol, ethyl acetate and formic acid used were of 

analytical or HPLC grade. Standard oleanolic acid 

was procured from Yucca Enterprises, Mumbai 

(India).   

Authentication of Plant: The authentication of the 

plant Cyclea peltata was done by Dr. (Prof) Arvind 

S. Dhabe Botanist, Department of Botany, Dr. 

Babasaheb Ambedkar Marathwada University, 

Aurangabad, Maharashtra, India. A voucher 

specimen of the plant material has been deposited 

at Institute level (Accession number 590) 
15

.  

Preparation of Plant Extracts: The air-dried roots 

of Cyclea peltata were first powdered coarsely in a 

grinder. 150 gm of coarse powder exhaustively 

extracted by hot percolation or successive solvent 

extraction method, using Soxhlet apparatus started 

with solvents petroleum ether < Chloroform < 

Methanol < Ethanol < Water. The same Marc was 

used for each solvent until complete extraction 

carried out. Before using the same marc, after 

initial solvent it was dried in an oven and then 

again used for extraction with next solvent 
16-17

. 

The methanolic extract was concentrated in 

vacuum to give residue 20 gm. Water was added to 

it and then partitioned with n-butanol, chloroform 

and ethyl acetate with the help of liquid-liquid 

extraction method by using separating funnel to 

separate total saponin, total alkaloid, and total 

phenolic compound. The n-butanol fraction was 

concentrated under vacuum and residue remain was 
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total saponin fraction (6.5 g). For HPTLC 

fingerprinting, 500 mg of n-Butanol Fraction was 

dissolved in 10 ml of methanol solvent, to give 

concentration 50 μgμL
-1

.  

All these fractions are containing different 

phytochemicals separated by thin layer 

chromatography (HPTLC). 

TLC (Thin Layer Chromatography) Profile: 

TLC and HPTLC studies were carried out by 

following methods of Wagner et al., 
16

 and Stahl 
17

 

respectively. For the separation of a different plant 

compound in saponin fraction (n-butanol) of 

Cyclea peltata, it was spotted manually using a 

capillary tube on precoated silica gel G TLC plates. 

The spotted plates were put into solvent system 

chloroform: methanol (9:1) for separation. After 

separation, it was developed in iodine chamber for 

identification of the respective compound. Rf value 

was calculated by the formula:  

Rf = Distance traveled by solute / Distance traveled by the 

solvent  

Standard Stock Preparation (Marker): 10 mg of 

standard Oleanolic acid was dissolved in 10 ml of 

methanol to give a standard stock solution. 

Sonicated the solution for 15 min and filtered 

through 0.45-μm filters. Pipetted 1 ml of this 

solution transfer to another test tube and added 10 

ml of methanol to give concentration 0.1 μgμL
-1

. 

HPTLC Chromatographic Analysis Experiments: 

The HPTLC was performed at Anchrome 

Laboratories Privet Limited, Mulund, Mumbai. 

Chromatography was performed on pre-activated 

(100 mesh silica gel 60F254) HPTLC plates (20 cm 

× 10 cm; 0.25 mm layer thickness; Merck) as the 

stationary phase. The CAMAG densitometry 

(Camag Model-3 TLC scanner equipped with 

Camag CATS 4 software), a reflectance 

spectrometer of monitoring range 190–700 nm was 

employed for the analysis. Standards (1 µl, 2 µl, 3 

µl, 4 µl, 5 µl, 6 µl, 7 µl) and samples (4 µl, 4 µl, 4 

µl and 6 µl, 6 µl, 6 µl) were applied to the layers at 

8 mm wide bands, positioned 12.4 mm from the 

bottom of the plate, using a Camag (Mutten, 

Switzerland) Linomat V automated TLC applicator 

with nitrogen flow providing delivery from the 

syringe at a speed of 15 µl/s was maintained for all 

analyses. TLC plate development was performed 

using a Camag twin trough glass tank, which had 

been pre-saturated with the mobile phase for 25 

min. The solvent was allowed to run up the plate to 

a height of 8 cm. TLC analysis was made at room 

temperature. A mixture of toluene: methanol (9:1) 

was used as a mobile phase for oleanolic acid after 

development, the layers were dried and the 

components were visualized by UV light at 525 nm 

and 366 nm 
17-18

. The quantitative determination 

was performed by win CATS software program 

using the external calibration method. 

Method of Development of HPTLC 
19

: After the 

development, TLC plate was then removed, dried 

completely and detected with the suitable detection 

system as anisaldehyde sulphuric acid reagent by 

heating at 100 degrees for 3 min on the heater 

(TLC plate heater, CAMAG). The UV cabinet 

system used for detection of spots. Further, it was 

scanned with the Densitometer (CAMAG, 

Switzerland) under the UV range of 366 nm 
20, 21

. A 

corresponding densitogram was then obtained in 

which peaks appear for the corresponding spots 

being detected in the densitometer while scanning. 

The peak area under the curve (AUC) corresponds 

to the concentration of the component in the sample 

of saponin fraction of methanolic extract on the 

TLC plate being detected Table 2. 

RESULTS AND DISCUSSION: A preliminary 

TLC pattern of oleanolic acid was performed for 

the identification Fig. 1.   

 
FIG. 1: TLC PLATE OF SAPONIN FRACTION WITH 

STANDARD OLENOIC ACID 

Qualitatively HPTLC fingerprints of chloroform, 

ethyl acetate and n-butanol fraction are shown in 

Fig. 2, 3, and 4, respectively. 
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FIG. 2: HPTLC FINGERPRINTING PROFILE OF TOTAL ALKALOID FRACTION 

(Image of derivatized, Image under UV 254 nm, Image under UV 366 nm) 

   
FIG. 3: HPTLC PROFILE OF TOTAL PHENOLIC COMPOUND FRACTION 

(Image of derivatized, Image under UV 254 nm, Image under UV 366 nm) 

   
FIG. 4: HPTLC PROFILE OF TOTAL SAPONIN FRACTION  

(Image of derivatized, Image under UV 254 nm, Image under UV 366 nm)  
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Calibration Curve for Oleanolic Acid: The 

standard solution of Oleanolic acid (100 μg/ml), in 

different volumes, were located on the different 

TLC plate for preparation of calibration curve (1-6 
μg/ml of Oleanolic acid) checked for reproducibility 

Table 1. The calibration curve was prepared by 

plotting the different concentration of standard vs. 

average peak area after scanning at 540 nm (6A, 

6B).

 
FIG. 5: CHROMATOGRAM OF DIFFERENT CONCENTRATION OF STANDARD OLEANOLIC ACID (CONC. 1-6 μg) 

  
FIG. 6: CALIBRATION CURVE FOR OLEANOLIC ACID 

Standard oleanolic acid showed a single peak in 

HPTLC chromatogram Fig. 7 and the saponin 

fraction showed five peaks Fig. 8. Among the 

peaks, one peak matched with standard oleanolic 

acid (Rf = 0.30). 

  

 

The system precision was performed by spotting 6 

samples from each standard stock solution Table 1. 

Comparison of the spectral characteristic for 

standards and sample revealed the identity of 

standards in saponin fraction (n-butanol residue) of 

methanolic extract was observed in 1-6 µg/ml Fig. 

5. The correlation coefficient(r) value was found to 

be 0.992408 with respect to peak height and area 

Table 2, indicated a good linear dependence of 

peak area on concentration. The calibration curve 

FIG. 7: CHROMATOGRAM OF STANDARD OLEANOLIC 

ACID 

 

FIG. 8: CHROMATOGRAM FOR SEPARATION OF 

OLEANOLIC ACID IN PRESENCE OF OTHER COMPONENTS 

  

A B 
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was represented by the linearity equation Y= 1.197 

× 10
-6

 + 2.968 × 10
-4 

concerning area where Y is 

peak height/area, and X is a concentration of 

oleanolic acid. The concentration of oleanolic acid 

in saponin fraction was 688.5ng/ml (3.442 μg in 

500.00 mg extract).  

The illustration of the HPTLC scanned 

chromatogram of standard markers and saponin 

fraction Fig. 4 able to resolved five compounds in 

developing the solvent system, which produced 

good separation with Rf values of fraction 0.06, 

0.14, 0.18, 0.31, 0.89. The desired resolution of the 

triterpenoid oleanolic acid peak was detected by 

densitometry image analysis Fig.9, 10 and 11 
22-23

. 

TABLE 1: HPTLC ANALYSIS OF STANDARD 

OLEANOLIC ACID 

S no. Conc. (µg/ml) Area (AUC) Rf value 

1 1 0.0016 0.285 

2 2 0.0030 0.284 
3 3 0.0034 0.289 
4 4 0.0051 0.303 
5 5 0.0061 0.294 
6 6 0.0077 0.287 

TABLE 2: HPTLC PROFILE OF THE n-BUTANOL 

FRACTION OF CYCLEA PELTATA FOR SAPONIN 

Peak Rf Height 

(Mm) 

Area 

(AUC) 

Assigned 

substance 

1 0.061 0.0207 14.39 Unknown 1 

2 0.145 0.0011 4.52 Unknown 2 
3 0.189 0.0460 7.81 Unknown 3 
4 0.313 0.0882 14.99 Oleanolic acid 

5 0.898 0.2206 37.46 Unknown 4 

  

 

 
FIG. 11: OVERLAPPING UV SPECTRA OF STANDARD OLEANOLIC ACID AND SAPONIN RICH FRACTION 

SCANNED AT 540 nm 

TABLE 3: QUANTIFICATION PARAMETERS OF OLENOLIC ACID IN n-BUTANOL FRACTION OF CYCLEA PELTATA 

S. no. Parameters Oleanolic acid 

1 Wavelength, nm 540 nm 
2 Regression equation 1.197 × 10-6 + 2.968 × 10-4

 

3 Correlation coefficient 0.992408 
4 Coefficient of variation 2.263% 
5. LOD 10.75 μg 
6. LOQ 40.70 μg 
5 Rf Value of Standard 0.31 
6 Rf Value of Saponin fraction of cyclea peltata 0.313 

7 Concentration of OA in Saponin fraction 688.5 ng/ml (3.442 μg in 500.00 mg extract) 

 

FIG. 9: OVERLAPPING UV SPECTRUM OF OLEANOLIC 

ACID WITH SAPONIN RICH FRACTION 

FIG. 10: QUANTITATIVE EVALUATION BY DENSITO-

METRY/IMAGE ANALYSIS (3-DIMESNIONAL DISPLAY) 
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Method Validation: 
23, 24

 

Linearity: The linearity was obtained by analyzing 

six standard oleanolic acid solutions (as mentioned 

earlier), and a representative calibration curve of 

oleanolic acid was obtained. The result indicated a 

good linear relationship between the concentrations 

and peak areas Fig. 7, 8. 

Specificity: It was observed that the peak of 

standard oleanolic acid did not interfere with the 

peak of oleanolic acid in the saponin fraction of 

Cyclea peltata and therefore the method can be 

considered as specific Fig. 6 & 10. The 

chromatogram of standard oleanolic acid and 

oleanolic acid band in saponin fraction matched. It 

was confirmed by Rf value 0.31 in saponin fraction 

same as standard oleanolic acid Rf value 0.30 

Table 3. 

Limit of Detection and Limit of Quantification: 
25, 26

 The LOQ was determined based on the 

standard deviation of the response of blank and 

slope estimated from the calibration curve of the 

standard deviation of Oleanolic acid. The LOD and 

LOQ were found to be 10.75 and 43.70 μg per spot, 

respectively.  

Precision: Precision was determined at two levels. 

i.e. repeatability and intermediate precision. It is 

expressed as the variance, SD or coefficient of 

variation of series of measurements the intraday 

instrumental precision was determined by 

analyzing three individual spots for compound 

applied on to different plates on the same day with 

concentration 4,4 and 6,6 μg. 

HPTLC fingerprint profile of alkaloid and phenolic 

compound fraction was developed in respective 

solvent system and identified in different 

visualizing agent as per Stahl 
20, 28-29

 Fig. 3 and 4 

respectively). 

CONCLUSION: Quantification of oleanolic acid 

was done successfully. In present study, on the 

basis of obtained results of HPTLC and its 

interpretation, it can be concluded that oleanolic 

acid identified and quantified from roots Cyclea 

peltata to give identical, characteristic signals and 

absorbance. The method proves to be helpful in the 

separation of chemical isomer oleanolic acid. The 

developed method is simple, specific, precise and 

accurate. This Method can be used for 

quantification of oleanolic acid in other plants. 
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