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ABSTRACT 

Plant derived medicines are popularly used nowadays considering their natural origin and low 

side effects. Phytochemical compounds are responsible for their various biological activities. 

Qualitative evaluation of such formulations is a challenging task due to high variability of their 

chemical components. This work aimed at preparing and evaluating a polyherbal anti-stress 

medicine, formulated using four potent Ayurvedic drugs namely Withania somnifera, Valeriana 

wallichii, Bacopa monnieri and Piper longum and also isolating a bioactive marker compound 

from the same.The formulation was prepared as per classical methods of Ayurveda and analysed 

for physicochemical characters like loss on drying, total ash content, acid insoluble ash, water 

soluble extractive value and alcohol soluble extractive value by standard methods. 

Phytochemical analysis was performed for detecting presence of carbohydrates, phenols, 

flavonoids, tannins, alkaloids, steroids, Terpenoids, glycosides and saponins and for estimating 

active groups like total phenolic content, flavonoids, tannins and saponins. High Performance 

Thin Layer Chromatography fingerprint profiling was performed to confirm the presence of 

various phytocompounds. The biomarker compound was isolated by column chromatography 

method and characterized by UV-Visible, H
1
-NMR, C

13
-NMR and Mass spectroscopy methods. 

Physicochemical analysis showed presence of about 18% water soluble components and about 

14% alcohol soluble components. Preliminary phytochemical analysis confirmed presence of 

carbohydrate, phenols, flavonoids, tannins, alkaloids, steroids, glycosides, phytosterols and 

saponins. Quantitative analysis showed presence of about 7.6% phenols, 1.3% flavonoids, 1.1% 

tannins and 3.5% saponins. Spectroscopic study indicated isolated compound is a phenolic 

compound 3, 4, 5-tri hydroxybenzoic acid.  
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INTRODUCTION 

Plants have been used as medicine for treatment in different health conditions since time 

immemorial. Plant derived medicines are popularly used nowadays considering their natural 

origin and low side effects
1-2

. Stress, insomnia and memory related complaints are now a days 

increasing as result of our changing life styles and as a part of symptoms of age related diseases. 

Many remedies are available in allopathic, traditional and herbal medicines. As far as herbal 

medicines are considered quality assessment and quality control is a challenging task as these are 

prone to natural variations. Secondary metabolites present in these medicines are considered as 

the compounds responsible for their therapeutic efficacy. It is believed to be based on synergistic 

activity of a group of active phytoconstituents, present in the medicine.Isolation of bioactive 

compound from a plant based formulation is of growing concern as it may be used as a tool for 

standardization of herbal drugs.  

A polyherbal formulation prepared from four potent neuroprotective ayurvedic drugs namely 

Withania somnifera, Valeriana wallichii, Piper longum and Baccopa monnieri is taken for the 

present study. Withania somnifera generally referred as Indian ginseng or winter cherry is a very 

potent ayurvedic drug having wide range of pharmacological activities such as anti-

inflammatory, antioxidant, anti-stress, effective in conditions of insomnia, memory loss and is a 

known neuroprotective
3-6

 drug. The main active compounds in the root of this plant are alkaloids, 

steroidal lactones, withanolides and withaferins. Valeriana wallichii, Indian valerian, an 

ingredient in a number of Ayurvedic Medicine such as Dhanwantharam kashayam, Vilwadi 

gulika, Jatiphaladi curna, Mahanaryana thailam, Dhanwantharam thailam, etc., is reported to be 

used effectively in conditions like anxiety, emotional stress, insomnia and nervous conditions
7-9.

  

The principal active compound reported is valepotrates and valeric acid. Piper longum is another 

important medhyarasayana drug in Ayurveda which is reported as a remedy for sleeping 

problem, arthritic conditions and it is a bioavailability enhancer
10-12

.The most popular neurotonic 

herb, Baccopa monnieri, commonly known as Brahmi, is a cognitive enhancer and used in 

various neurological conditions
13-15.

Literatures are available for the traditional use of Brahmi for 

enhancing memory and alleviating anxiety neurosis. Saponins are responsible for its 

neuroactivity.  

This paper discusses evaluation of a polyherbal formulation by physicochemical and 

phytochemical methods and the isolation of biomarkers from it. 

MATERIALS AND METHODS: 
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All the chemicals used were of AR grade purchased from Merck and Nice Chemicals. 

Authenticated herbal samples were collected from the factory, The Arya Vaidya Pharmacy 

(Coimbatore) Limited. 

Preparation of Formulation 

The authenticated samples of Withania somnifera and Valeriana wallichii roots were collected, 

preprocessed and dried. These dried raw materials were finely pulverized and mixed with fine 

powder of piper longum fruits. This mixture was then taken for Bhavana process as detailed in 

classical texts of Ayurveda. Fresh juice of Brahmi was used as the bhavana dravya or liquid 

medium for the process
16-21

. The process of bhavana was repeated for seven times
22

. After 

bhavana the powder was dried. 

Qualitative Analysis 

Physicochemical analysis: Physicochemical analysis such as loss on drying, Total Ash, Acid 

insoluble ash, water soluble extractive value and Alcohol soluble extractive value of the 

formulation was done as per the standard methods
23-24

.
 
 

Extraction: 100 g of the formulation in the dried form was taken in thimble and extracted with 

70% methanol using Soxhlet apparatus
 
for 6 hours. The solvent free extract was used for the 

following tests. 

Phytochemical analysis: Qualitative phytochemical tests for the identification of phenols, 

tannins, flavonoids, alkaloids, Terpenoids, steroids, glycosides, phytosterols and saponins were 

carried out for the formulation by standard methods
25-27

.  

Quantitative Analysis 

According to the preliminary phytochemical results some of the active phytogroups were 

estimated
28-30

. 

Determination of total phenolic content:  

The total phenolic content was determined using Folin-ciocalteu reagent. Appropriately diluted 

standard and samples were made up to 3.5 ml with distilled water in a series of test tubes. These 

tubes were then treated with 0.5 ml 2 N Folin-ciocalteu’s reagent and incubated for 3 minutes at 

room temperature. The reaction was then neutralized by the addition of 1 ml 20% sodium 

carbonate. The reaction mixture was then incubated at room temperature for 90 minutes after 

which the absorbance was read at 760nm using UV/Visible spectrophotometer (Shimadzu Model 

1800) and the percentage phenolic content is calculated from its graph 

Determination Total flavonoids:  
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Aluminum chloride colorimetric method was used for flavonoids determination. Each  sample 

were  separately  mixed  with  1.5  ml  of methanol,  0.1  ml  of  10%  aluminum  chloride,  0.1  

ml  of  1  M potassium acetate and 2.8 ml of distilled water. It remained at room temperature for 

30 min; the absorbance of the reaction mixture was measured at 415 nm using UV/Visible 

spectrophotometer and the calibration curve was determined by preparing quercetin solutions at 

concentrations 12.5 to 100 g in methanol. 

Quantitative determination of tannins:  

The tannin content in the formulation was estimated by Folin-Denis Method. Tannin like 

compounds reduces phosphotungstomolybdic acid in alkaline solution to produce a highly 

coloured solution, the intensity of which is proportional to the amount of tannins present. The 

intensity is measured using UV/Vis spectrophotometer at 700 nm. The standard tannic acid is 

prepared by dissolving 100 mg of tannic acid in 100 ml of distilled water. To 100 µl of 

appropriately diluted methanol extract, 0.5 ml Folin-Dennis reagent 1 ml sodium carbonate 

solution are added and diluted to 1 ml. It was incubated for 30 minutes. The absorbance is read 

using UV/Vis spectrophotometer. The percentage of tannins is calculated 

Quantitative determination of saponins:  

20 g of the powder was extracted with distilled water three times and evaporated to get the 

residue. To 1 g of the water extract taken in a round bottom flask 10 ml of 10% Hydrochloric 

acid in Methanol was added. It was then refluxed on a water bath for three hours and then 

neutralized with sodium carbonate. To this was added 20 ml distilled water by extraction with 

ethyl acetate. The ethyl acetate washings were combined and evaporated to dryness under 

vacuum. The weight of the saponins was noted and the percentage was calculated. 

Heavy metal analysis:  

Heavy metal estimations were carried out by ICPMS. Lead, Arsenic, Cadmium and Mercury 

were estimated. 

Isolation of Bioactive Compound:  

The compounds present in the methanol extract of the formulation were separated by Column 

chromatography method. Silica gel was used as stationary phase and the extract was eluted 

through the wet filled column using Toluene: Chloroform: Methanol (4:3:3) solvent system. 5ml 

of fractions were collected and pooled according to Thin Layer Chromatography results. The 

third fraction which answered positive to phenolic tests was concentrated. The crystals obtained 

after keeping for three weeks were recrystallized from methanol.  
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Characterization: The crystals obtained were characterized by usual techniques like UV-Visible 

spectroscopy, H
1
 and C

13
 NMR spectroscopy, and mass spectroscopy. The results were 

compared with results from the standard data library and other literatures. 

HPTLC finger printing: HPTLC finger printing was carried out for methanol extract of the 

formulation with isolated Gallic acid. Silica gel 60/F254 readymade plates were used for 

spotting. Solvent system used was Toluene: Chloroform: Methanol (4:3:3). The plate was 

visualized at 254 nm. 

RESULTS AND DISCUSSION: 

Results of physicochemical analysis are detailed in table 1. The loss on drying indicates the 

volatile matter and moisture content of the formulation. Ash percentage value indicated that the 

presence of inorganic compounds. Acid insoluble ash content is low. The alcohol soluble and 

water soluble extractive values give the percentage of secondary metabolites in it. The pH is on 

the acidic side. Results of preliminary phytochemical analysis conducted on the methanol extract 

of the formulation are shown in Table 2. The presence of these compounds may contribute to the 

activity of the formulation. The active metabolites phenols, flavonoids, tannins and saponins are 

quantified as they may contribute largely to the biological activity of the formulation and the 

results are tabulated in Table 3. The results obtained for heavy metal analysis are given in Table 

4. The four metals present are found to be within the permissible limits that may enhance metal-

protein complex formation.  

 

Figure 1: Showing HPTLC Finger Printing (a) hexane extract, (b) ethyl acetate extract, (c) 

methanol extract 
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Figure 2:  Showing UV-Vis Spectrum of Isolated Compound 

Table 1 Showing Results of Physicochemical Analysis 

Sl. No. Tests Results (%) 

1 Loss on drying 6.73 

2 pH 4.97 

3 Ash 6.75 

4 Acid Insoluble Ash 1.11 

5 Water soluble Extractive 18.08 

6 Alcohol soluble extractive 13.96 

7 Bulk density 0.48 

Table 2 Showing Results of Phytochemical Analysis 

Sl. No. Phytochemicals Test Results 

1 Carbohydrates Molisch’s  Test Present 

Fehling’s Test 

2 Phenols Phosphomolybdic acid Test Present 

Ferric chloride Test 

3 Flavonoids Schinoda Test Present 

4 Tannins Braemer’s Test Present 

5 Steroids Liebermann-Burchard’s  Test Present 

6 Terpenoids Liebermann-Burchard’s  Test Absent 

7 Alkaloids Dragendroff’s Test  

 

Present 
Mayer’s Test 

Wagner’s Test 

Hager’s Test 

8 Glycosides Legal’s Test Present 

9 Phytosterols Salkowski’s Test Present 

Liebermann-Burchard’s  Test 

10 Saponins Foam Test Present 

Table 3 Showing Results of Quantitative Analysis 

Sl. No. Phytochemical Result (%) 

1 Total Phenol content 7.64 

2 Flavonoids 1.28 

3 Tannin 1.06 

4 Saponins 3.54 
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It shows similar spots at Rf value 0.65 of standard Gallic acid. HPTLC profiles of different 

extracts of the formulation are shown in figure 1. Figure 2 shows the UV/Visible spectrum of the 

isolated compound. Two peaks obtained at 220 and 271 nm which are similar to that of standard 

Gallic acid spectrum
31-32

. The H
1
-NMR spectrum is given in figure 3. And it gives δ values at 

1.3, 4.02, and 7.02. C
13

 spectrum is shown in figure 4 which shows δ values at 78.2(C7), 

114.6(C3, C4, C5) and quadrat at 136.5(C2, C6). Figure 5 shows the mass spectrum of the 

formulation. The molecular weight is 170 and the [M
+
 +H] peak is obtained at m/z value 171 and 

first fragmentation was obtained at 153 ([M
+
 +H]- H2O) and base peak at 126 ([M

+
 +H]-COOH) 

33-35
. From the spectral data, the isolated compound is found to be 3, 4, 5-tri hydroxyl benzoic 

acid (Gallic acid)
36

 and shown in figure 6. Figure 7 represents the HPTLC finger printing of 

formulation with isolated Gallic acid. 

Table 4 Showing Results of Heavy Metal Analysis 

Sl. No. Heavy metal Result (ppm) Limit (ppm) 

1 Lead 4.47 <10.0 

2 Arsenic 0.27 <3.0 

3 Cadmium 0.23 <0.30 

4 Mercury Not detected <1.0 

 

 

Figure 3: Showing H
1
 NMR 

http://www.ajptr.com/


Geetha et. al.,  Am. J. PharmTech Res. 2014; 4(3)     ISSN: 2249-3387 

175 www.ajptr.com 

 

 

Figure 4: Showing C
13

 NMR 

 

Figure 5: Showing Mass Spectrum 

 

Figure 6: Showing Structure of Gallic Acid 
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Figure 7: HPTLC of formulation with marker compound  

CONCLUSION: 

The physicochemical analysis conducted on the formulation gives an overview on the qualitative 

aspects of the herbal combination. The presence of secondary metabolites, which are the 

biologically active principles in herbal medicines, are confirmed by preliminary phytochemical 

analysis. These secondary metabolic products of plant have protective or disease preventing 

properties, strong antioxidant, protects cells from oxidative damage, hormonal actions, and 

stimulation of enzymes, anticancer and antimicrobial activities
38

. Isolation of bioactive 

compounds from herbal medicine is growing concern nowadays as it plays crucial role in 

development and modernisation of herbal medicines. The isolated Gallic acid is a known 

phenolic acid which is present in almost all plant species. It is known to have anti-inflammatory, 

anti-mutagenic, anti-cancer activity
38-41

 and it shows cytotoxicity against cancer cells without 

harming healthy cells. Gallic acid is a potent antioxidant. It is very effective in prevention and 

treatment of stress related disorders as it preserves antioxidant levels by inhibition of lipid 

peroxidation 
42-43

. Studies supports its neuroprotective activity in oxidative stress induced rat 

models
44-46

. It is a polar molecule and the neuroprotective effects of gallic acid and its derivatives 

seem to depend more on their molar polarities rather than antioxidant activities in human SH-

SY5Y cell lines
47

. Some of the pharmacological effects of the formulation might be due to the 

presence of Gallic acid. The scope of this study can be extended to find the contributory role of 

Gallic acid to the formulation. 

http://www.ajptr.com/


Geetha et. al.,  Am. J. PharmTech Res. 2014; 4(3)     ISSN: 2249-3387 

177 www.ajptr.com 

 

REFERENCES: 

1. Kartik CP, Pareta SC, et al.:  Traditional approaches towards standardization of herbal 

medicines- a review. J Pharm Sci Technology 2010; 2: 372-379.  

2. Rathod S, Patel NM, Patel PM: A review on modification of analytical techniques in 

herbal research.  Int J Res Ayur Pharma 2011; 2: 1483-1485. 

3. Government of India, Ministry of Health and Family Welfare. Ayurvedic Pharmacopoeia 

of India- Part I;1: 158-165. 

4. Sivarajan VV, Indira B: Ayurvedic Drugs And Their Plant Sources. Oxford & IBH 

Publishing Co. Pvt. Ltd, Bombay 1994; 65. 97-98, 374. 

5. Bilal AM, Mir NA, et.al.: Botanical, chemical and pharmacological review of withania 

somnifera (indian ginseng): an ayurvedic medicinal plant. Indian J Drug Dis 2012; 1: 

147-160. 

6. Sharma V, Pracheta J, et al.: Withania somnifera- a rejuvenating ayurvedic medicinal 

herb for the treatment of various human ailments. Int J PharmTech Res 2011; 3: 187-192. 

7. Houghton PJ: The scientific basis for the reputed activity of valerian. J Pharm Pharmacol 

1999; 51: 505-512. 

8. Chopra R N: Indigenous Drugs of India. Ed. 2, Academic Publishers, Calcutta, 1994; 

253-253. 

9. Sangeeta PS, Mathela CS, Kanwaljit C: Valeriana wallichii- a phyto- pharmacological 

review. J Pharm Res 2010; 3: 2337-2339. 

10. Mishra P: Isolation, spectroscopic characterization and computational modeling of 

chemical constituents of piper longum natural product. Int J Pharm Sci Rev Res 2010; 2: 

78-86. 

11. Nesamony S: Oushadha Sasyangal, Ed. 9, State Institute of Languages Kerala, 

Thiruvananthapuram 1999; 274-277. 

12. Kim JS, Kwon CS, Son KH: Inhibition of alpha-glucosidase and amylase by luteolin, a 

flavonoid. Biosci Biotechnol Biochem 2000; 64: 2458-2461. 

13. Russo A, Borrelli F: Bacopa monniera - a reputed nootropic plant: an overview. 

Phytomedicine 2005;12: 305-317. 

14. Neetisaini, Rajani M, Agrawal SS: Qualitative and quantitative assessment of four 

marketed formulation of brahmi. Indian J Pharm Sci 2012; 74: 24-28. 

15. Ashish KR, Hardeep SP, et al.: Effect of chlorophyll and aqueous extracts of bacopa  

http://www.ajptr.com/


Geetha et. al.,  Am. J. PharmTech Res. 2014; 4(3)  ISSN: 2249-3387  

www.ajptr.com  178 

 

monniera and valeriana wallichii on ischaemia and reperfusion-induced cerebral injury in 

mice. Indian J Exp Biol 2007; 45: 764-769. 

16. Satupute AD: Vagbhata’s  Rasaratnasamuchayam. Chetan Prakashana, Mysore 1992; 

108-109. 

17. Charaka Samhita, Ed. 5, Choukhambha Sanskrita Sansthan 2001; 235-235. 

18. Ramachandra Reddy: Bhaishajya Kalpana Vijnanam, Choukhambha Sanskrit Bhavan, 

Varanasi 2004; 146-148. 

19. Mitra S, Prajapati PK, et al.: Impact of bhavana samskara on physicochemical parameters 

with special refence to gandhaka rasayana prepared by different media and methods. Ayu 

2010; 31: 382-386. 

20. Nagorki K, Pure S, et al.: Standardization of gokshuradi churna -an ayurvedic polyherbal 

formulation. J Chem Pharmacol  Res 2011; 3: 742-749. 

21. Kadam PV, Yadav KN, et al.: Standardization of gomutra haritaki vati - an ayurvedic 

formulation. Int J Biol Sci 2012; 3: 181-187. 

22. Murthy SKR: Sarngadhar Samhita - A Treatise on Ayurveda by Saragadhara, 

Chaukhambha Orientalia, Delhi 1984; 51: 34-35.  

23. Government of India, Ministry of Health and Family Welfare. The Ayurvedic 

Pharmacopoeia of India - Part II (Formulations), 2007; 140-141. 

24. Lohar DR: Protocol For Testing- Ayurvedic, Siddha & Unani Medicines, Govt. of India, 

Department of Ayush, Ministry of Health & Family Welfare, Pharmacopoeial Laboratory 

for Indian Medicines Ghaziabad 2007; 21, 112-113, 49-50. 

25. Gopalakrishnan S, Vadivel E, et al: Phytochemical and pharmacognostical studies of 

tephrosia purpurea linn areal and root parts. J Herb Med Toxicol 2009; 3: 73-78. 

26. Rajalakshmy MR, Sindhu A: Preliminary phytochemical screening and antioxidant 

activity of an ayurvedic formulation: balarishtam. Int J Res Ayur Pharm 2011; 2: 1645-

1647. 

27. Vaghasiya Y, Dave R, Chanda S: Phytochemical analysis of some medicinal plants from 

western region of India. Res J Med Plant 2011; 5: 567-576. 

28. Sadasivam S, Manickam A: Biochemical methods. New Age International Private 

Limited, 2009; 205-206. 

29. Siddique NA, Mujeed M, et al.: Evaluation of antioxidant activity, quantitative estimation 

of phenols and flavonoids in different parts of aegle marmelos. Afr J Ph 2010; 4: 001-

005. 

http://www.ajptr.com/


Geetha et. al.,  Am. J. PharmTech Res. 2014; 4(3)     ISSN: 2249-3387 

179 www.ajptr.com 

 

30. Asha K, Sucheta G, et al.: Quantification of phenolics and flavonoids by 

spectrophotometer from- juglans regia. Int J Pharm Bio Sci 2010; 1: 1-4. 

31. Harborne JB: Phytochemical methods - a guide to modern techniques of plant analysis. 

Ed. 3, Springer 2008; 41, 60, 92-129. 

32. Anil M, Nandini P: Simultaneous isolation and identification of phytoconstituents from 

terminalia chebula by preparative chromatography. J Chem Pharm Res 2010;2:97-103 

33. The Merck Index - An Encyclopedia Of Chemicals, Drugs And Biological. Ed. 14, 

Merck Research Laboratories 2006; 4346. 

34. Eldahshan OA: Isolation and structure elucidation of phenolic compounds of carob leaves 

grown in Egypt, Curr Res J Biol Sci 2011; 3: 52-55.  

35. Herbert JD, Crotti AEM: Electrospray ionisation tandem mass spectrometry as a tool for 

the structural elucidation and dereplication of natural products: an overview. In: Tandem 

Mass Spectrometry – Applications and Principles, IntechOpen 2012; 596-618 

36. http//www.phytochemicals.info (accessed Nov 2013). 

37. Evans CR, Miller N, George P: Antioxidant properties of phenolic compounds. Trends 

Plant Sci 1997; 2: 152-159. 

38. Sampath M: Isolation and identification of gallic acid from polyathia longifolia (sonn) 

thawaites. Int J Pharm Bio Sci 2013; 4: 966-972. 

39. Borde VU, Pangrikar PP, Tekale SU: Gallic acid in ayurvedic herbs and formulations. 

Recent Res Sci Technol 2011; 3: 51-54. 

40. Prasanna DB, Basavaraj. P : Investigation on production of gallic acid from terminalia 

chebula extract using cell associated tannase of bacillus massiliensis. Int Conf Adv 

Biotechnol Pharma Sci (ICABPS' 2011), Bangkok 2011: 222-225. 

41. Krores BH, Ufford AJJ, et al.: Anti-inflammatory activity of gallic acid. Planta Medica 

1992; 58: 499-504. 

42. Caia Y, Mei S, et al.: Antioxidant activity and phenolic compounds of 112 traditional 

chinese medicinal plants associated with anticancer. Life Sci 2004; 74: 2157-2184. 

43. Nabavi S, Solomon H, et al.: Protective role of gallic acid on sodium fluoride induced 

oxidative stress in rat brain. B Environ Contam Tox 2012; 89: 73-77.  

44. Rather SA, Saravanan N: Protective effect of gallic acid on immobilization induced stress 

in encephalon and myocardium of male albino winstar rats. Int J Nutr Pharmacol 

Neurocol Dis 2013; 3: 269-275. 

http://www.ajptr.com/


Geetha et. al.,  Am. J. PharmTech Res. 2014; 4(3)  ISSN: 2249-3387  

www.ajptr.com  180 

 

45. Mansouri MT, Farbood Y, et al.: Neuroprotective effects of oral gallic acid against 

oxidative stress induced by 6-hydroxy dopamine in rats, Food Chem 2013;138: 1028-

1033. 

46. Veena SK, Suvarna AK, et al.: Antioxidant and antiparkinson activity of gallic acid 

derivatives. Pharmacology Online 2009; 1: 385-395. 

47. Lu Z, Nie G, Belton PS, et al.: Structure-activity relationship analysis of antioxidant 

ability and neuroprotective effect of gallic acid derivatives. Neurochem Int 2006; 48: 

263-274.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  AJPTR is 

 Peer-reviewed       

 bimonthly 

 Rapid publication 

Submit your manuscript at: editor@ajptr.com 

http://www.ajptr.com/
mailto:editor@ajptr.com

