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Abstract:  

Churnas are important group of formulations used by traditional physicians to treat various types of 

diseases. Triphala churnas, as per Siddha literature is used for the treatment of wounds and local ulcers. In 

the present study, an attempt has been made to develop a HPTLC (High Performance Thin Layer 

Chromatography) method of quantitative estimation of marker compounds, ellagic acid and gallic acid in 

laboratory prepared authentic formulation and a commercial formulation of Triphala churna. The two 

formulations were subjected to methanol and ethyl acetate extractions by using Soxhlet apparatus. Ellagic 

acid and gallic acid were quantified in the above two extracts by using HPTLC. The detection and 

quantification were performed at a wavelength of 280 nm. The laboratory formulation was found to contain 

0.201% w/w of ellagic acid and 0.656% w/w of gallic acid in methanol extract while it shows 0.573% w/w 

of ellagic acid and 2.664% w/w of gallic acid in the ethyl acetate extract. The commercial formulation shows 

0.058% w/w of ellagic acid and 0.573% w/w of gallic acid in methanol extract and 0.422% w/w of ellagic 

acid and 1.637% w/w of gallic acid in ethyl acetate extract.  

Keywords: HPTLC, Herbal drug, Ayurveda, Formulation, WHO   

 

INTRODUCTION 

Triphala Powder is one of the most famous Ayurvedic herbal formulations used in globally. About 75-

80% of the world's population relies on herbal medicines for primary health care due to better cultural 

acceptability, better compatibility with the human body and fewer side effects. (Triphala literally means "three 

fruits"). The three fruits contained in triphala are Amalaki (Emblica officinalis), Bibhitaki (Terminalia 

belerica) and Haritaki (Terminalia chebula). Triphala churna and kwacha are the most uncomplicated and 

most ordinarily utilized structures, made by powdering the three constituents. On account of churna, the dry 
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organic product pulps of all the three myrobalans are blended in the proportion of either1:1:1 or 1:2:4 of 

Haritaki, Bibhitaki, and Amalaki, respectively, and is finely powdered(1). 

Herbal medicine 

Herbal medicine sometimes referred to as herbalism or botanical medicine is the ancient form of healthcare 

known to mankind. Herbal medicines are widely used in health care in both developed and developing 

countries. It has been used by all cultures throughout history for their numerous therapeutic values. It is the 

oldest and most extensively used system of medicine in the world today(2). According to an estimate of WHO 

about 80% of the world population use herbs and other traditional medicines for their primary health care 

needs. In modern times, herbal medicines are prepared and used in different forms, which also affect their 

activity outcomes. The dosage form of herbal medicines varies widely depending on such factors as the type 

of disease to be treated, route of application, patient, culture etc. In traditional medicine clinics, HMs is 

prepared often from fresh or dried herbs which are commonly made into infusions, decoctions, powders etc. 

Herbal formulations have reached widespread acceptability as therapeutic agents for gastro-disorders, 

diabetes, cough remedies, memory enhancers, and adaptogens etc(3). As per WHO definition, there are three 

kinds of herbal medicines such as plant material, processed plant material, herbal products. There are various 

kinds of herbal medicines and supplements used across the world. According to the National centre for 

Biotechnology Information, 2015, the World Health Organization (WHO), reported that around 70% to 80% 

of people globally rely on herbal sources for their treatment. Also, according to the American Botanical 

Council, September 2017, it was reported that in 2016, the sale of herbal supplements increased to USD 7.452 

billion in 2016. The global herbal medicine market size is increased and was valued at USD 71.19 billion in 

2016 and is expected to exhibit profitable growth over the forecast period(4).  

 

The global herbal medicine market size was valued at USD 71.19 billion in 2016 and is expected to exhibit 

profitable growth over the forecast period. The increase is attributed to the increasing preference of consumers 

towards traditional medicines (Ayurveda, Unani and Traditional Chinese Medicine) which do not cause 

overdose toxicity and have fewer side effects. In addition, increasing substantial research investments and 

funding will support the market growth in near future. 

 

Indian system of medicine 

It is a well-known fact that Traditional Systems of medicines always played important role in meeting the 

global health care needs. They are continuing to do so at present and shall play major role in future also(5). 

The system of medicines which are considered to be Indian in origin or the systems of medicine, which have 

come to India from outside and got assimilated in to Indian culture are known as Indian Systems of Medicine. 

India has the unique distinction of  

having six recognized systems of medicine in this category. They are Ayurveda, Siddha, Unani, and Yoga, 

Naturopathy and Homoeopathy. Medicinal plants based traditional systems of medicines are playing 

important role in providing health care to large section of population, especially in developing countries. 

Indian systems of medicine are among the well-known global traditional systems of medicines. India is the 
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largest producer of medicinal plants. There are currently about 250,000 registered medical practitioner of the 

Ayurvedic system, as compared to about 700,000 of the modern medicine. India is known for its traditional 

medicinal systems i.e. Ayurveda, Siddha, and unani. The Ayurvedic concept appeared and developed between 

2500 and 500 BC in India. It is an age-old system of therapy, which is associated with the Vedic civilization 

in India(6).  

 

Ayurveda is a holistic System of treatment, which is amalgamation of use of food, medicine and other 

measures like exercise and behaviour. In India, Ayurveda is considered not just as an ethno medicine but also 

as a complete medical system that takes into consideration physical, psychological, philosophical, ethical and 

spiritual wellbeing of mankind. Life in Ayurveda is conceived as the union of water, fire, air, and vacuum 

and any illness is considered the result of absence of a balanced state of the total body matrix Like Ayurvedic 

system, the Unani system of medicine prescribes daily diet quantity to patients and also depends on whole 

drug therapy in which the active principle of drug is not isolated. Unani medicine assumes that the drug 

possess their own temperament to act. The Siddha medical system is originated in southern India during 10th 

to 15th century and like most of the traditional systems of medicine it follows pulse reading to diagnose the 

ailments(7). 

 

Ayurveda 

Ayurveda is one of the classical and comprehensive ancient Indian systems of medicine which takes into 

consideration the human body for health promote disease preventive and rejuvenation approach. Radical and 

Rasayana (Rejuvenation) therapy deals with the rejuvenation through two folds methods and Rasayana finds 

increasing acceptability globally 

due to easy mode of administration, availability and affordability."Rasayana" is considered as one of the eight 

clinical orders of Ayurveda that manages the revitalization metabolism, modulating immunity and 

rejuvenation of the human body from herbs based medicine. Rasayana based drugs contain diverse 

micronutrients and essential bioactive compounds that act inside the human body alter the immune system 

and enhance the resistance of the body against any onslaught. Moreover, Rasayana replenishes the vital fluids 

of the human body and the main utility is in functional and degenerative disorders. Accumlated studies have 

revealed that the Rasayana based herbs exhibited diverse biological activities including antioxidant, anti-

inflammatory, anticancer, anti-diabetic, cardio protective, GIT disorders, immunemodulatory, and 

neurological disorder(8). The protective effect of Rasayana against various neurological disorders such as 

Parkinson’s disease, Alzheimer’s disease, dementia, anxiety, improves brain functions, convulsive disorders 

have been noted in some studies. Moreover, Rasayana had proven to treat allergic disorders such as eczema, 

allergic rhinitis, and bronchial asthma. 
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Rasayana 

The word Rasayana (rasa+ayana) alludes to nourishment and its transportation in the body. Rasayana based 

drugs are researched mainly for their antioxidant and immunemodulatory activity, the significance of which 

is they activate immune function without changing the basic parameters of the body and possibly show 

multifaceted action on the human physiology and protect the body from numerous diseases. Rasayana therapy 

is rejuvenation based medicinal treatment that includes the immunemodulatory effect. Various Rasayana 

based drugs are used since ancient civilization for treatment and cure of diseases. Some Rasayana like Amlaki, 

Ashwaganda, Brahma, Narasimha, Chyavanaprasha, Amritaprasham and Triphala Ramayana’s are some of 

the classical Ayurvedic drugs which belong to Rasayana group of drugs and are reported to possess various 

biological actions. Narasimha Rasayana is said to boost the immune system, act as anti-aging, and improve 

sexual functioning. Brahma and Amalaki Rasayana also act as anti-aging, anti-inflammatory, boost digestion, 

and improve memory. Rasayana helps to restore young physical health, boost immunity, increase memory 

and intelligence, etc(9). 

 

Concept of Triphala Rasayana 

Triphala Rasayana is a standard polyherbal formulation mentioned in ayurveda with numerous biological 

actions. The word Triphala is called by its formulation of three fruits particularly Emblica officinalis 

(Amalaki), Terminalia chebula (Haritaki), and Terminalia bellerica (Bibhitaki) that are classified under 

Rasayana drugs.{Citation} It is a notable phyto- medicine having antioxidant, immunemodulatory, 

antibacterial, antifungal activities.  Triphala Rasayana is supposed to be an ingredient of over 1500 Ayurvedic 

formulations for the management of various diseases. It is classified as Tridoshic ‘Rasayana’ in Ayurvedic 

medicine since it advances life span and revival in all patients of each age. Ayurveda considers triphala 

Rasayana as a main pillar of gastrointestinal treatment because of its good impact on the entire GIT system. 

The immense medicinal and economical value of triphala or its components have encouraged numerous 

studies(10). 

 

It is an essential medicine for all three Dosha i.e. Vata, Pitta, Kapha. The oldest utilization of triphala 

Rasayana is to boost digestion, correct constipation, tone GIT. Among laxative herbs, Triphala Rasayana is 

generally considered to be safe and is more strengthening as compared to other herbs. It may also promote 

proper digestion and absorption of food reduces cholesterol level, improve circulation, and increase the 

production of RBC and haemoglobin. Triphala Rasayana and its ingredients are a composition of numerous 

bioactive having various biological properties as mentioned in Furthermore, triphala rasayana is accounted 

for gastrointestinal disorders such as constipation, ulcerative colitis, IBD, etc. It is also useful in treating other 

ailments such as anemia, fever, jaundice, obesity, etc(11). 
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MATERIAL AND METHOD 

Plant materials 

Fruits of Terminalia chebula (Combretaceae), Terminalia  belerica  Linn. (Combretaceae) and Emblica 

officinalis Gaertn. (Euphorbiaceous), were purchased from Ayurvedic clinic. Seeds from individual fruits 

were removed and the dried fruit pulp was crushed to powder using an electric blender. Triphala was prepared 

from these powders by mixing them in equal proportions (1:1:1) based on formula of Ayurvedic Formulary 

of India, to give in-house sample. These powders were stored in a closed vessel for future use. 

 

Chemicals and reagents 

The chemicals used for the study were all analytical grade. All solvents and chemicals (analytical grade) used 

for phytochemical screening, antioxidant, anti-inflammatory and antibacterial assay were purchased from 

authentic vendor in Dadri Uttar Pradesh. 

 

Preparation of triphala extracts 

The fruits of triphala (equi-proportional mixture of three herbs) and its constituent plants namely amalaki 

(Emblica officinalis), bibhitaki (Terminalia bellerica) and Haritaki (Terminalia chebula) were taken and 

ground to get their powder form. The powdered triphala and its constituents were dissolved in the solvents 

i.e. distilled water and methanol to get aqueous extracts and methanolic extracts respectively. The plant 

extracts were soaked overnight and then were centrifuged at 8000 rpm for 15 min. The supernatant was 

collected, filtered with 0.45 mm membrane filter and used for the further activities. The aqueous extract for 

triphala and its constituents were termed as TAE (triphala aqueous extract), BAE (bibhitaki aqueous extract), 

HAE (Haritaki aqueous extract), AAE (amalaki aqueous extract) and the methanolic extract were termed as 

TME (triphala methanolic extract), BME (bibhitaki methanolic extract), HME (Haritaki methanolic extract), 

AME (amalaki methanolic extract).  

 

Collection of Herbal Material 

Triphala (Three fruits) is an Ayurvedic herbal Rasayana formula consisting of equal parts of three myrobalans, 

without seed Amalaki (Phyllanthus emblica) Bibhitaka (Terminalia bellirica) and Haritaki (Terminalia 

chebula). These Fruits are purchased from local market. Drugs are cleaned and dried properly. Drugs are 

keeping separately and powered. They are sieved using 80 mesh sieve and each  one of them powered and 

weighed separately  and then   

 

mixed together in a suitable container then kept in air tight container in cool and  dry place along with dabur 

triphala churn also purchased. 
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Determination of moisture content 

A method commonly used for moisture content determination is the loss-on-drying method, or LOD. It is 

used to specify many measure quality specification this is based on the thermo gravimetric principle in which 

a substance is heated until no more weight is lost that is, it is completely dry. At the beginning and after 

dryness is achieved the weight of the substance is measured. The Final weight loss is calculated and represents 

the moisture content of the sample. About 2gm of drug (without preliminary drying) was placed after 

accurately weighed (within 0.01gm) in a tarred evaporating dish and dried at 105°C for 5 hours and weighed. 

The drying was continued and weighed, until the difference between two successive weighing corresponds to 

not more than 0.25% at one hour interval. Constant weight is reached when two consecutive-weighing after 

drying for 30 minutes and cooling 30 minutes in a desicator show not more than 0.01gm difference. 

 

 

 

 

 

 

Fig. 3 Moisture content performed 

 

Determination of extraction value:  

The cloud point assisted extraction of Gallic acid from water extract of Triphala powder has been reported, It 

was observed that maximum extraction efficiency of Gallic acid was achieved. Take 10gm of Triphala powder 

drug with 50 ml of water in (10:50) W/V in round bottom flask and heated at 40-50 °C with the help heating 

mantle. 
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Fig. 4 Extraction Value performed 

 

Determination of ash value 

Place about 3gm of ground material, accurately weighed, or the quantity specified in the monograph in a 

suitable tarred dish (for example of the liquid Platinum) previously created cooled and weighed in at the 

material by gradually increasing the eat do not exceeding 450°C until free from carbon; cool and weigh.  

 

          Total Ash value =          Weight if residue obtained ×100  

Weight of the sample is taken 

 

 

 

 

 

 

Fig. 5 Total Ash value performed 

 

Determination of acid insoluble ash value 

Boil the ash for 5 minutes with 25 ml of hydrochloric acid, collect the insoluble matter in a sintered crucible 

or on a ash less filter-paper, wash with hot water and ignite at about 500°C to constant weight the percentage 

of acid insoluble Ash was calculated.  

 

Acid insoluble ash = Weight if residue obtained ×100  

       Weight of the sample is taken 
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Fig.6 Acid insoluble Ash performed 

 

Determination of water soluble ash value  

Boil that total ash for 5 minutes 25 ml of water, collect the insoluble matter in a silica crucible or on ash less filter 

paper, wash with hot water, and ignite to constant weight at a low temperature. Track the weight of insoluble 

matter from the weight of the Ash the difference in weight represent the water-soluble ash. Calculate the 

percentage of water soluble as with reference to the air dried drug.  

   Water soluble ash =      Weight if residue obtained ×100 

      Weight of the sample is taken 

 

 

 

 

 

 

Fig.7 Water soluble ash performed 

 

Phytochemical Screening: 

Freshly prepared extracts of Triphala and its constituents were subjected to the standard methods of phyto-

chemical analysis to detect the presence of various valuable phyto-constituents, viz. flavanoids, alkaloids, 

xanthoproteins, carboxylic acid, carbohydrates, glycosides, saponins, tannins, proteins etc. 

Detection of active phyto-chemical constituents was carried out for all the extracts using the standard procedures. 

 

Detection of Alkaloids: Extracts were dissolved individually in dilute HCl and filtered. 
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1. Mayer’s Test: Filtrates were treated with Mayer’s reagent (Potassium Mercuric Iodide). Formation of 

a yellow coloured precipitate indicates the presence of alkaloids. 

 

 

 

 

 

 

Fig. 8 Mayer’s test Performed 

2. Dragondorff’s test: 

Dragondroff's reagent is a color reagent to detect alkaloids in a test sample, if alkaloid is present in sample 

will react with Dragon droff's reagent  and produce an orange or orange-red precipitate. 

 

 

 

 

 
Fig. 9 Dragon dorff’s test performed 

 

Detection of Flavanoids: 

1. NaOH test: A small amount of extract was treated with aqueous NaOH and HCl, and observed for the 

formation of yellow orange color. 

 

 

 

 

 

 

Fig. 10 NaOH Test performed 
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2. H2SO4 test: A fraction of the extract was treated with Conc.H2SO4 and observed for the formation of 

orange color. 

 

 

 

 

 

 

Fig. 11 H2SO4 test performed 

 

Detection of Steroids and Terpenoids:  

1. Liebermann-Burchard test: 4mg of extract was treated with 0.5ml of acetic anhydride and 0.5ml of 

acetic acid. Then concentrated H2SO4 was added slowly and blue green color was observed for terpenoids 

and reddish brown color for steroids.  

 

Detection of Saponins: 

1. Foam test: About 2g of the plant extract was mixed with 10ml of distilled water and shaken vigorously 

for a stable persistent froth. Appearance of froth indicates the presence of saponins.  

 

 

 

 

 

 

 

Fig. 12 Foam test performed 

Detection of Tannins:  

1. Ferric chloride test:0.5g of the dried powdered sample was boiled in 20ml of water in a test tube and 

then filtered. A few drops of 0.1% FeCl3 was added and observed for brownish green-black or a blue-black 

coloration.  
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2. Lead acetate test: 2ml of plant extract was combined with 2ml of distilled water. 0.01g lead acetate 

was added to this combined solution and shaken well. Development of white turbidity and precipitate 

indicates the presence of tannins.  

 

 

 

 

 

 

 

Fig. 13 Lead acetate test performed 

 

Detection of Phenols:  

1. Ferric chloride test: About 2ml plant extract was taken to water and warmed at 45-50°C. Then 2 ml of 

0.3% FeCl3 was added. Formation of green or blue color indicates the presence of phenols.  

 

Detection of Glycosides:  

1. Fehling’s test: Fehling’s solution A and B was diluted with distilled water and boiled for 1min. To this 

clear blue solution, 8 drops of plant extract was added. After that it was mixed with 1ml of Fehling’s solution 

and boiled in a water bath for 5 min. The formation of brick red precipitation indicates the presence of 

glycosides. 

 

 

 

 

 

 

 

Fig. 14 Fehling’s test performed 

Thin layer chromatography Trial:  

Coated silica gel 60 F254 TLC plates were used as stationary phase. The mobile phase used for Gallic acid 

was toluene: ethyl acetate: formic acid (3:6:1) v/v/v. 
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  Fig. 15 TLC trial 

 

 

RESULT AND DISCUSSION 

Authentication  

The raw materials used in the formulation were individually procured from the qualified vendors and they were 

authenticated by Mr. Puneet Nirmal, Assistant Professor, Sunder Deep College of Pharmacy, and Dasna 

Ghaziabad Uttar Pradesh. 

 

 Organoleptic characters 

Organoleptic character for the raw materials was done with samples taken from the suppliers. The results obtained 

and the standard values are given Table 

 

 

 

 

 

 

 

 

 

Table: 1 Organoleptic characters 

Preliminary quality control of the raw materials  

The raw materials were sampled, authenticated and studied for their compliance to Preliminary qualitative 

standards as established by Ayurvedic Pharmacopoeia of India and other standard references. Those materials 

which met the standards were taken for the formulation and development. All the tests were carried out as per 

the test methods detailed in the materials and methods part previously. 

 

 

 

 

Sn. No. Sample  Parameter  

Color Taste 

1 Amla  Reddish Brown  Bitter 

2 Harad Yellowish Bitter 

3 Bahera Brownish Sweet 
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Foreign organic matter  

The samples of Amla, Harad and Bahera were checked by naked eyes to find out foreign material if present 

and a minute quantity of foreign matter was found that is presented in table 2 

 

 

Table: 2 foreign organic matter 

 

 

Loss in drying 

Loss on drying for the raw material was done. The result obtained and the standard values are given Table  

 

Table: 3 Loss in drying 

 

 

 

 

 

Acid insoluble ash 

Acid Insoluble from the total ash content, the acid insoluble ash content of individual raw materials was 

determined and results are enumerated in table  

 
Table: 4 Acid insoluble Ash 

 

 

 

 

 

 

 

Water soluble ash value  

From the total ash content, the water soluble ash content of individual raw materials was determined and 

results are enumerated in Table 

S.no Drug Foreign Matter Limit % 

1 Amla 0.3% NMT 3% 

2 Harad 0.4% NMT 1% 

3 Bahera 0.66% NMT 2% 

s.no.  Sample LOD % 

1 Amla 4.2 % 

2 Harad 3.5 % 

3 Bahera 4.6 % 

s.no sample Acid insoluble Monograph 

1 Amla 1.5 NMT 2% 

2 Harad 1 NMT 5% 

3 Bahera 1 NMT 1% 
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Table: 5 Water soluble ash value 

 

 

 

Extractive values 

Water soluble extractive value  

Extractive values for the raw materials were determined in water and the results are tabulated in Table 

 

Table: 6 test for the Determination of water soluble extracts 

 

 

 

 

 

 

 

Development of Amla, Harad, Bahera, Triphala and Marketed Triphala Ark 

formulation 

In this study, it was prepared as per one of the ratio of Ark (distillate) is 1:8 ratio. For 50 gm of fruit of Amla, 

Harad, Bahera, Triphala, and marketed Triphala, 8 times of water was added and this mixture (drug and water) 

was continuously heated in the distillation apparatus till 60% of distillate was collected. The vapour 

condensed and collected in a receiver. 

Beginning the vapour consists of only steam and may not contain the essential principles of the drugs. So it 

was discarded. After cooling, the collected Arka (distillate) is preserved in air tight container. 

 

 

 

 

Table: 7 Triphala herbs drug solvent ratio 

 

 

S.No. Sample  Water insoluble Ash % 

1 Amla 2% 

2 Harad 3% 

3 Bahera 4% 

 

S.No. 

Sample Water soluble extractive 

value 

Monograph   

limit 

1 Amla 48.8% NLT50% 

2 Harad 67.6% NLT60% 

3 Bahera 36.4% NLT35% 

S.No Drug Solvent Drug-Solvent Ratio 

1 Amla Water 1:8 

2 Harad Water 1:8 

3 Bahera Water 1:8 

4 Triphala Water 1:8 

5 Marketed Water 1:8 
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Analytical study  

Arka was analysed with Organoleptic parameters like colour, taste, odour, state and Physicochemical 

characters like pH, specific gravity, refractive index, and viscosity. 

Physicochemical evaluation  

The samples were analyzed for the Organoleptic parameters like color, taste, odour, state and physical parameters 

like pH, Specific gravity, and refractive index by following the method prescribed in Ayurvedic Pharmacopoeia 

of India (API)  

 

Determination of pH  

The pH of different Arks were determined separately and the pH value obtained is tabulated in Table 

 

Table: 8 Determination of pH 

 

 

 

 

 

 

 

 

Phytochemical analysis 

The chemical tests for various Phytoconstituents in the raw materials were carried out and the results were 

recorded and detailed in Table 

 

 

 

 

 

 

 

 

S.No Drug pH 

1 Amla Ark 4.34 

2 Harad Ark 4.65 

3 Bahera Ark 4.10 

4 Triphala Ark 4.60 

3 Marketed 4.70 
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Table: 9 Test for various Phytochemical Constituents 

 

HPTLC Fingerprinting: 

The fingerprint profile of ayurvedic formulations shows the presence of various bioactive compounds on the 

basis of different Rf among which ellagic acid and gallic acid are the major bioactive present. Furthermore, 

HPTLC fingerprinting data shows the Rf value were found to be 99.20 and 99.36%, respectively.  

 

 

 

 

 

 

 

 

 

S.No. Phytochemical 

constituents 

Name of 

tests 

Observation Result 

    Amla Harad Bahera 

1 Alkaloids Mayer’s test Cream  

colour 

precipitate 

- - - 

Hager’s test Yellow 

precipitate 

+ + + 

Wagner’s 
test 

Reddish 

Brown 

precipitate 

+ + + 

Dragen 
drof’stest 

Redish 
brown 

precitate 

+ - + 

2 Carbohydrates Molish test Purple to 

Violet colour 

ring appears 

 

+ 
+ + 

3 Tannin FeCl3test Blue colour 
appears 

+ + + 

  Gelatin test Precipitate 
formation 

+ + + 

4 Flavanoids Shinoda test Pinks carlet, 

crims on red 

- + - 

  Alkaline 
reagent test 

Intense yellow 
colour 

+ + - 

5 Proteins Biurets  test Violet colour - - - 

  Xanthroprote

ictest 

Yellow 

precipitate 

- - - 

6 Steroids/ 

Triterpinoids 

Salkowski 
test 

Yellow     

colour at 

lower 
junction 

+ - - 

7 Glycosides   

(Anthraquinone) 

 Red color + + + 
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CONCLUSION  

The proposed HPTLC method was found to be rapid, simple and accurate for quantitative 

estimation of ellagic acid and gallic acid in different formulation extracts. The recovery values of 

EA and GA were found to be 99.20 and 99.36%, respectively, which shows the reliability and 

suitability of the method. The ellagic acid and gallic are the main marker compounds of this 

formulation. Hence, the assay results of these compounds can be kept as standard for comparison 

and evaluation of other commercial samples available in the market. The method was found to be 

useful in detecting the genuiness of the formulation. In the present study, though both formulation 

can be used for therapeutic activity, the quality of commercial formulation is not  up to the level 

of authentic formulation. 
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