
      www.ijird.com                                       June, 2015                                                Vol 4   Issue 6 
  

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH & DEVELOPMENT Page 369 
 

 

 

Simultaneous Quantification of P-Methoxybenzoic Acid, 3, 4-
Dimethoxycinnamic Acid and Ecdysteron in the Extract of Trianthema 

Portulacastrum Linn. And Its Marketed Polyherbal Formulation Using HPLC 
 

 
 

 

 

 

 

 

 

 
 
1. Introduction 
Validation of analytical methods is mandatory in implementing a quality control system in any analytical laboratory. It provides an 
assurance of reliability during normal use and can be referred as a process of providing documented evidence of quality for several 
herbal and traditional drugs. Separation techniques such as chromatography and electrophoresis have been extensively used for quality 
control of herbal medicine because of their high efficiency and speed 
Trianthema portulacastrum Linn.  commonly known as Bishkhapra, belonging to the family Aizoaceae, is one of the common weed, 
which has enormous traditional uses against diseases and some bioactive compounds have been isolated from this weedi. It is an exotic 
weed. It is growing throughout most tropical countries, such as Baluchistan, Ceylon, and Indiaiii. It is now naturalized throughout India 
in cultivated fields, river beds, waste ground, etcii. Its infestation is very common in various agricultural and vegetable crops, such as 
mustard, maize, pigeon pea, mung bean, potato, onion, cotton, soybean, pearl millet, and sugarcane, especially during the rainy 
seasonsiv,v.     
In recent years, there has been a growing interest in the chemical composition and biological activities of Trianthema portulacastrum 
L.. Among the various phytochemical found in  Trianthema portulacastrum L., sterols and phenolic acids are widely regarded as 
major biologically active components which may contribute to their reputed and diversified health benefits. 
Scientists have identified different components of T.portulacastrum to be responsible for its activity. Photochemical screening has 
revealed the presence of steroids, flavonoid, fats, terpenes, carbohydrates, tannins, and alkaloids. It contains  Ecdysteronevi,vii, 
Trianthenolviii, 5-hydroxy-2-methoxybenzaldehydeviii , 3-acetylaleuritolic acidviii , p-methoxybenzoic acid8, 5-2’-dihydroxy-7-
methoxy-6-8-dimethyl flavoneix, 5,7-dihydroxy-6-8-dimethylchromone(Leptorumol)ix,  3-4-dimethoxycinnamic acidx,  Nicotinic 
Acidxi,  Ascorbic acidxi.  Alcoholic extract of aerial parts of T.portulacastrum showed significant hepatoprotective activityxii,xiii.  The 
chloroform extract of the plant showed moderate antifungal activity. The alcoholic and water extracts of whole plant and fresh juice of 
leaves demonstrated diuretic activityxiv. The alcoholic extract of the plant possessed significant positive ionotropic and chronotropic 
activities in isolated frog heartxv. Ethanolic extract of the plant showed significant anti-pyreticxvi,  analgesicxvi , anti-inflammatoryxvi,  
antibacterialxvi and central nervous depressant propertiesxvi.  P-methoxybenzoic acid appears to have important 
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Abstract: 
Trianthema portulacastrum Linn. belonging to the family aizoaceae is abundantly available weed which has enormous 
traditional uses due to different bioactive compounds present  and thus used in different herbal formulations. A simple, 
reproducible and efficient reverse phase high performance liquid chromatographic method has been developed for simultaneous 
determination of p-methoxy benzoic acid, 3,4-dimethoxy cinnamic acid and Ecdysterone in the powder of Trianthema 
Portulacastrum. The Agiland 1100 system was used. The method involves use of a C18 column (Inertsil ODS , C18 15cm X 4.6 
mm, 5µm) with a gradient mixture of acetonitrile and 0.01M NaH2PO4 as mobile phase. The developed method was then 
validated in accordance with the ICH guidelines for method validation. The validated HPLC method can be used for routine 
quality control analysis of formulations or dietary supplements containing leaf powder of Trianthema Portulacastrum Linn. 
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hepatoprotectiveactivity17, 3,4-dimethoxy cinnamic acid has been reported to have anti-oxidant activityxviii. Major phytosterol 
Ecdysterone is responsible for Immunomodulatory as well as hepatoprotective activity19-22. From literature suevey it was found that 
Trianthema portulacastrum Linn. is used as an adulterant in different formulations of  Boerevia diffusaxxiii. Boerevia diffusa L. does 
not contain p-methoxy benzoic acid and 3,4-dimethoxy cinnamic acid. Thus, they can act as a marker compounds to confirm presence 
of Trianthema portulacastrum L. in the formulation. In a view of these wide therapeutic effects and adulteration a need was felt for 
simultaneous quantification of p-methoxybenzoic acid, 3,4-dimethoxy cinnamic acid and Ecdysterone from the whole plant extract. 
Literature survey revealed that HPLC methods have been reported for Identification and quantitative determination of ecdysteronexxiv. 
Also methods for quantitative determination of p-methoxybenzoic acidxxv and 3,4-dimethoxycinnamic acidxxv are reported. But no 
HPLC method has been reported for quantitation of ecdysterone, p-methoxybenzoic acid, 3,4-dimethoxycinnamic acid from 
Trianthema portulacastrum L individually or simulteneously. 
In this research work, a simple, precise and accurate HPLC method has been established for simultaneous quantitation of ecdysterone, 
p-methoxybenzoic acid,  3,4-dimethoxycinnamic acid in the plant powder of Trianthema  portulacastrum Linn. Further, the proposed 
method has been validated as per ICH guidelines and applied as a quality control tool for standardization of a commercially available 
hepatoprotective formulation containing plant extract of Trianthema portulacastrum L. Also with this method adulteration in the 
locally available formulation has also been confirmed. Such a study would not only facilitate standardization of the raw material and 
commercial products, but also facilitate future pharmacological studies and quality control. 
 
2. Methods and Materials 
 
2.1. Chemicals and Reagents 
HPLC grade methanol, ethanol, toluene, n-hexane, ACN were procured from E.Merck, Mumbai, India. Reference standards of  p-
methoxybenzoic acid (Puriety >95%), 3,4-dimethoxycinnamic acid (Puriety >97%), Ecdysterone (purity >95%) and were purchased 
from Sigma-Aldrich Chemie (Aldrich Division; Steinheim, Germany). 
 
2.2. Plant Material  
Plant was collected from Vasai, Thane district. Herbarium samples of T.portulacastrum were prepared in duplicate and authenticated 
by Botanical Survey of India (BSI, Pune, India). Formulation ‘Jigreen’ was purchased from Humdard shop. Also local formulation 
made up of Boerevia diffusa L was also purchased from local vender to check if it is adulterated. 
 
2.3. SamplePreparation  
 
2.3.1. Plant                                                                                                                                                  
About 5gm of dried powder of T.potulacastrum was weighed into a round bottom flask,100ml of ethanol was added  and was 
subjected for soxhlate extraction using soxhlate apparatus for 12 hrs. The extract was then filtered through Whatman filter paper no. 
41(E.Merk, India) initially and then using syringe filters of mesh size 0.45µ.  
 
2.3.2. Formulation 
200 ml of liquid formulation was taken in a measuring cylinder and taken in a round bottom flask. It was mixed well with 100ml of 
ethanol. Then it was transferred to separating funnel. Extract was obtained using liquid-liquid extraction. 25ml of n-hexane was used 
at a time for extraction. No. of extractions were four. 
Solid formulation was available in powdered form. 5gm powder of formulation was weighed into a round bottom flask, 100ml of 
ethanol was added and was subjected for soxhlate extraction using soxhlate apparatus for 12 hrs. The extract was then filtered through 
Whatman filter paper no. 41(E.Merk, India) initially and then using syringe filters of mesh size 0.45µ. 
 
2.4 Chromatography 
A sensitive and accurate high-performance liquid chromatographic (HPLC) method has been developed, validated and used for 
simultaneous quantitation of two phenolic acids (p-methoxy benzoic acid, 3,4-dimethoxycinnamic acid) and phytosterol (Ecdysterone) 
in plant  powder of Trianthema portulacastrum Linn. The ethanolic extract of the powder was separated on HPLC column (Inertsil 
ODS , C18 15cm X 4.6 mm, 5µm) with gradient mixture of HPLC grade acetonitrile and 0.01M NaH2PO4 as mobile phase. The 
separated components were detected using Photo Diode Array (PDA) detector at 240 nm. Different Gradient programs were tried but 
following program was finalized. 
Solution A: 0.01M NaH2PO4 pH 3 with OPA 
Solution B: CAN 
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TIME %B 
0.00 10 
05.00 10 
15.00 60 
20.00 60 
20.10 10 
27.00 10 

Table 1 
 
2.4.1. Chromatograms 

 
Figure 1: Chromatogram of Mixture of Standards 

 

 
Figure 2: Chromatogram of ethanolic extract of Trianthema portulacastrum 

 

 
Figure 3: Chromatogram of ethanolic extract of Formulation 

Peak I- p-methoxy benzoic acid : 5.00 mins Peak II-3,4-dimethoxy cinnamic acid: 9.10mins 
Peak III-Ecdysterone: 16.10mins 

 
2.5. Method Validation 
ICH harmonized tripartite guidelines were followed for the validation of the developed analytical method                                                                                                                                          
 
2.5.1. Specificity 
The specificity of the proposed  HPLC method was ascertained by analyzing standard compounds and samples. Interference at the Rt 
of standards was not found in a blank injection.   
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2.5.2. Linearity  
Working standard solutions of p-methoxybenzoic acid (0.8-400 μg/mL), 3,4-dimethoxycinamic acid (0.5-600 μg/mL) and Ecdysterone 
(1-600 μg/mL),  were injected, in triplicate. The chromatogramms were then acquired and the peak areas were recorded for each 
concentration of standard. RSD of standard peak areas for each linearity level were less than 2%.  
 
2.5.3. Inter-Day and Intra-Day Precision  
Variability of the method was studied by analyzing quality control samples p-methoxybenzoic acid (1.0, 10, 300 μg/mL), 3,4-
dimethoxycinnamic acid (1.0, 10, 300 μg/mL) and Ecdysterone (1.0, 10, 200 μg/mL) on the same day (intra-day precision) and on 
different days (interday precision) and the results were obtained in acceptance limit i.e less than 2%.. 
 
2.5.4. Limit of Detection (LOD) and Limit of Quantification (LOQ)  
LOD and LOQ were calculated using S/N ratio according to ICH guidelines. The value of limit of detection for p-methoxybenzoic 
acid, 3,4-dimethoxycinnamic acid and Ecdysterone was found to be 0.26 µg/mL, 0.16 µg/mLand 0.33 µg/mL respectively, whereas 
the limit of quantification for p-methoxybenzoic acid, 3,4-dimethoxycinnamic acid and Ecdysterone was found to be 0.8 µg/mL, 0.5 
µg/mLand 1 µg/mL respectively.       
 
2.5.5. Recovery 
Recovery tests were carried out to further investigate the accuracy of the method by adding three concentration levels (80, 100 and 
120%) for p-methoxy benzoic acid, 3,4-dimethoxycinnamic acid and Ecdysterone to known amounts (Zero Level) plant and 
formulation prior to extraction. The resultant samples were then extracted and analyzed with the described method. For p-mthoxy 
benzoic acid it was found to be 93.91 in plant and 93.63 in formulation extract. For 3,4-dimethoxy cinnamic acid it was found to be 
94.55% in plant and 94.97 in formulation extract. For Ecdysterone it was found to b 94.33 in plant and 93.58 in formulation Extract. 
 
2.5.6. Rubustness   
Ruggedness of the method was studied by determining the effects of small variations, of mobile phase composition (±2%), chamber 
saturation period, and scanning time (10 % variation of each) on the Rt and response of the quality control samples.  
 
2.5.7. Stability 
The stability of the stock solutions of all the three standards was evaluated by storing the solutions in refrigerator at 2-8oC for 72 hours 
and then comparing the results against freshly prepared stocks for each standard. 
 
2.6. Use of the Validated Method for Quantification of p-methoxybenzoic acid, 3,4-dimethoxycinnamic acid and Ecdysterone in plant 
and  formulation containing  whole plant powder of Trianthema portulacastrum (ASSAY) 
The extract of plant and formulation was injected seven times. p-methoxybenzoic acid, 3,4-dimethoxycinnamic acid and Ecdysterone 
peak areas were recorded for each peak, and the amount of all standards was calculated by use of the calibration plot. The procedure 
was repeated six times, with a new sample of formulation each time. 
 

ASSAY p-methoxy 
benzoic acid 

3,4-dimethoxy 
cinnamic acid 

Ecdysterone 

PLANT 0.32 0.66 0.91 
FORMULATION 0.32 1.09 0.90 

Table 2 
 

3. Results and Discussion 
p-methoxy benzoic acid and Ecdysterone are marker components as they are present only in Trianthema portulacasstrum Linn. and 
not in other plants used in polyherbal formulation. Boeravia Diffusa Linn. does show presence of  ecdysterone but it does not contain 
p-methoxy benzoic acid. In case of finding out adulteration of Trianthema portulacastrum in the formulation made up of  Boeravia 
Diffusa, p-methoxy benzoic acid acts as a marker. Presence of p-methoxy benzoic acid confirmed adulteration in locally available 
formulation in present work. 
 
4. Conclusion 
The developed method in this research work is precise, accurate and reproducible. It is suitable for Qualitative and Quantitative 
analysis of p-methoxy benzoic acid, 3,4-dimethoxy cinnamic acid and Ecdysterone in the ethanolic extract of. Trianthema 
portulacastrum  Linn. Also it can be used as a quality control method for other market formulations or dietary supplements containing 
powder of Trianthema portulacastrum Linn. 
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