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 This experimental work was focused to study the anti-oxidant and anti-

microbial potential of Vaishvanara Churna– a polyherbal traditional 

ayurvedic formulation generally recommended for rheumatism 

(amavata), flatulence with gurgling sound (adhmana), abdominal lumps 

(gulma), duodenal ulcer (parinamasula), heart disease (hardya roga), etc. 

In order to establish the scientific pieces of evidence, the formulation 

was evaluated for anti-microbial potential using some gram-positive (S. 

aureus, Clostridium sporogenes, Bacillus subtilus.), gram-negative 

(Escherichia coli, Klebsiella pneumoniae, Shigella boydii, Pseudomonas 

aeruginosa) bacterial and fungal strains such as Candida albicans, 

Aspergillus brasiliensis. Additionally, the lyophilized hydroalcoholic 

Extract (LHE) was evaluated for antioxidant potential using 2, 7-

dichlorofluorescein diacetate (DCF-DA) by employing macrophage 

J774A.1 cell lines and 2, 2-diphenyl-1-picryl-hydrazyl-hydrate (DPPH) 

method. Several fractions of the polyherbal formulation Vaishvanara 

Churna (5-100 mg/ml) was found to be significant antimicrobial 

potential against selected bacterial and fungal strains except Aspergillus 

brasiliensis. The antioxidant efficacy of the LHE was also found to be 

significant in both of the selected methods. Conclusively, this research 

study established the scientific evidence for the antibacterial, antifungal 

and antioxidant potential of Vaishvanara Churna formulation supporting 

its traditional therapeutic use. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Herbal drugs are generally considered safe for certain chronic ailment like immunity deficiency, 

hepatocellular disorders, diabetes, alimentary tract disorders, arthritis, common cold, flatulence, amnesia 

etc., and they are available across all countries without prescriptions and being used in India since ancient 

time. In such a scenario validation of herbal and other traditional production have become very essential, 
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because it is a major community health distress in many developed, developing and under developed 

countries, where not of standard quality, sometimes adulterated drugs are being sold. In Ayurveda, there are 

different churna preparation are available for the treatment of various ailments. Churna preparation like 

Vaishvanara Churna, Sitopladi Churna, Trikatu Churna, Hingawashtak Churna, Avipattikar Churna, 

Shringyadi Churna, Talisadya Churna and many more are available and they are being used from ancient 

time for flatulence, arthritis, asthma, cough and cold, tuberculosis, Constipation, and for many other 

ailments [1]. 

 

In the existing investigation, the formulation of Vaishvanara Churna was selected for the evaluation of the 

antimicrobial activity. The Phytoconstituents like glycosides, terpenes, alkaloids and various polyphenolic 

combinations present in the herbs are used in the preparation of Vaishvanara Churna and are accountable 

for its biological activity. The volatile oils and secondary metabolites available in this formulation have 

been reported for many therapeutic activities [2]. Many interesting studies on the individual plants showed 

that the plants used in the preparation of Vaishvanara Churna are having multiple biological activities [3]. 

 

The therapeutic activities of the Vaishvanara Churna are based on the phytochemical components present in 

the ingredients, as per the ayurvedic system of medicine each ingredient present in the formulation shows 

some activity to balance the Vata, Pita and Kapha. The Amavata (Rheumatism) curing mechanism of action 

is based on the activities of each ingredient, each ingredient activity as per Ayurveda is as follows- 

Saindhavalavan is responsible for Trido shasamak, Rochan and Dipan. Ajmoda is responsible for 

Kaphavata Shamak, Vedanasthapan, Dipan Vatanumolan. Yawani responsible for Vedanasthapan, shotha 

hara, Anumolan, Dipanpachan, Jaw arahgn. Shunthi responsible for Shotha hara, Vedanasthapan, 

Jwaraghna, VataShamak, DipanPachan, AmaPachan, Haritaki is responsible for Tridosha hara 

(Vatashamak), DipanPachan, MridhuRichan, Shotha hara, Jwaraghna. 

 

The Samagra Prabhava leads to Nirama through Rochan, Dipan, Pachan, Vatanumolan, Kapha Vata 

Shamak, Jwaraghna, Shotha hara, Vednasthapan, Rechan. Based on these activities the Amavata cured by 

VaishvanaraChurna [4]. The Vaishvanara Churna is used in the treatment of flatulence with gurgling sound 

(Adhmana), abdominal lump (Gulma); duodenal ulcer (Parinamasula), Rheumatism (Amavata); heart 

disease (Hrdroga). It contains five ingredients, Manimantha (Saindhava Lavana) Rock salt, Yamani 

(Yavani) Trachyspermum ammi Fr., (Ajmoda) Apium leptophyllum Fr., Nagara (Sunthi) Zingiber officinale 

Rz., (Haritaki) Terminalia Chebula P. mixed in Proportion are cited in the Ayurvedic Formulary of India 

(AFI). 

 

2. Materials and Methods 

The ingredients used in the preparation of Vaishvanara Churna were procured from the indigenous 

marketplace of Ghaziabad and the specimens of each ingredient were authenticated by the Council of 

Scientific and Industrial Research-National Institute of Science Communication and Information Resources 

(CSIR-NISCAIR). The voucher specimens of these ingredients were deposited in the Raw Material 

Herbarium and Museum, Delhi (RHMD) for future reference. A specimen submission letter was issued with 

letter no. NISCAIR/RHMD/Consult/2018/324 4-45-1, 2, 3, 4 dated 23/07/2018.The Vaishvanara Churna 

was prepared in-house as per the standard method of preparation available in the Ayurvedic Pharmacopoeia 

of India (API). The extract of the prepared formulation was collected with simple maceration procedure in 

hydro alcoholic solvent (50:50) and then dried by lyophilization and this Lyophilized hydroalcoholic 

Extract (LHE) stored for further used in the antioxidant study. All the chemicals used in the study were 

purchased from Merck and HiMedia. 
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3. Cell Culture 

Macrophage J774A.1 cells with repetiting time of 17 hours were obtained from National Centre for Cell 

Science, Pune, India. Stock cells were regularly cultured in DMEM-HG culture media added with heat-

inactivated FBS (10%), glucose (25 mM), HEPES buffer (25 mM), bicarbonate (43 mM), streptomycin (5 

mg/ml) and penicillin (5000U) at 37° C under 95% humidity and 5% CO2. For experimental purpose, cells 

were seeded at low density (0.5×106 cells/ml) in Petri dishes (35 mm) and research was carried out. 

 

3.1 In vitro antimicrobial activity 

Bacterial cultures (7 in no.) and fungal cultures (2 in no.) were utilized in the experiment. These bacterial 

strains were cultured in Soyabean Casein Digest Agar Culture Media (SCDA) (HiMedia, Mumbai, India) at 

37oC (4×106 Cells/ml) and were further grown on the nutrient agar slants for subsequent use. The fungal 

strains were cultured in Sabouraud Dextrose Agar (SDA)culture media (HiMedia, Mumbai, India) at 

27±2oC (3×105 spores/ml), and again sub cultured on Sabouraud dextrose agar slants. Several 

concentrations of the specimen (5, 10, 20, 40, 80, 100 mg/ml concentrations/ well) were aseptically poured 

into the plate. The well plates were equally spread with SCDA media for bacteria and SDA media for 

fungus, the wells were made using a sterilized 6mm diameter cork-borer, and each well of the plate was 

poured with 100μl of each concentration of Vaishvanara Churna formulation. The well plates were 

incubated for 24 hours at 37±2 oC and the zone of inhibition was calculated after 48 hour for bacterial plates 

and fungal plates respectively with the help of vernier caliper. 

 

3.2 Antioxidant Activity of Vaishvanara Churna 

3.2.1 Free radical scavenging assay (DPPH assay) 

The principle of the assay is based on the DPPH stable free radical, when added to free radical scavengers 

get reduced and the colour of the solution changes from violet/purple to yellow, based on the efficacy of 

antioxidants which can be measured at 517 nm. [5], [6] Ethanolic solution (1.0 ml, 100 μM) of DPPH was 

added to 1.0 ml Vaishvanara Churna solutions in varying concentrations (31, 62, 125, 250, 500, and 1000 

μg/ml). The reaction mixture was placed in the dark for 30 minutes at 37°C and the absorbance was 

recorded at 517 nm with the aid of double beam UV-Vis. spectrophotometer. The percentage inhibition of 

free radical scavenging (DPPH assay) was measured by the formula: 

 

% inhibition =
𝐴𝑐−𝐴𝑡

𝐴𝑐
× 100  

 

where, Ac = Absorbance of control;  

At = Absorbance of the Vaishvanara solutions. 

TheIC50 value is the concentration of Vaishvanara Churna required to scavenge 50% of the DPPH radicals 

and compared with that of standard drug ascorbic acid. 

 

3.3 DCF-DA Assay to assess of Antioxidant Activity of Vaishvanara Churna 

Evaluation of Antioxidant Potential of Vaishvanara Churna 

The J774A.1 cells were divided in the following four groups 

1. Control Group- Untreated Control Cells 

2. H2O2 Group- Treated with 2% H2O2 for 5 minutes 

3. Drug i.e., Vaishvanara Churna Group- Cells treated with 1mg/ml drug solution 

4. Drug + H2O2 Group- Cells treated with 2% H2O2 along with 1mg/ml drug solution 

 

Intracellular redox potential induced by H2O2 was identified using a probe namely 2, 7-dichlorofluorescein 

diacetate (DCF-DA); The Cells (0.5×106) were plated in each petri dish and treated with LHE of 
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Vaishvanara Churna formulation (1 mg/ml) prior to H2O2 treatment. Following incubation of 5 minutes, the 

intracellular Reactive oxygen species was determined by incubation with DCF-DA (5 mM) at 37o C for 30 

minutes. All the groups were kept in ice and flow cytometric analysis was done using LSR II flow 

cytometer (Becton, Dickinson and Co., Franklin Lakes, NJ). The readings were taken within 10 minutes. 

The data was interpreted using the Cell Quest software (Becton, Dickinson and Co.). The results were 

interpreted with reference to the amount of DCF-DA and compared with control cells [7], [8]. 

 

4. Results and Discussion 

 

4.1 Antioxidant activity of Vaishvanara Churna 

4.1.1 Hydrogen radical neutralizing activity of Vaishvanara Churna 

Scavenging of DPPH stable free radical is the extensively used method to estimate the antioxidant potential 

of substances. The extracts or compounds having antioxidant potential reduce DPPH free radicals and turns 

purple colour to yellow. In this study, LHE of Vaishvanara Churna significantly scavenged the DPPH 

radicals and the IC50 value was found to be 42.99μg/ml when compared to 24.09 μg/ml of ascorbic acid. 

The IC50 value was calculated by using concentration vs. mean percent inhibition of DPPH radical curve (y 

= 0.097x + 8.29, R² = 0.99) as shown in (Figure 1b). The antioxidant potential of LHE of Vaishvanara 

Churna was equated with the standard ascorbic acid. The concentration vs. mean percent inhibition curve is 

depicted in (Figure 1a). 

 

 
Figure 1a - Hydrogen radical neutralizing activity of Ascorbic Acid 
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Figure 1b- Hydrogen radical neutralizing activity of Vaishvanara Churna 

 

4.2 Cellular Antioxidant activity of Vaishvanara Churna 

Free radicals are responsible for oxidative stress and which further leads to inflammatory response, the 

superoxide’s produced by self-oxidation or by enzymatic reactions results in the formation of Reactive 

Oxygen Species like singlet oxygen, H2O2 and hydroxyl radical. The free radicals like superoxide are 

increased during the oxidative stress and may react with biomolecules. The O2
- radicals in the cells mainly 

produced by enzymatic reaction or auto-oxidation lead to the generation of other Reactive Oxygen Species 

[9], [10]. The cellular antioxidant activity of the Vaishvanara Churna is depicted in the Figure 2. The 

graphical representation of the fluorescence activity of J774 Cells depicted in the Figure 3. 
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Figure 2- The Comparison of the J774 Cell Line treated with LHE of Vaishvanara Churna, Hydrogen 

Peroxide (2%) and LHE of Vaishvanara Churna with 2% Hydrogen Peroxide Solution. 

 

 
Figure 3- Graphical Representations of Antioxidant activity of Vaishvanara Churna estimated using DCF-

DA Method 

H2O2 Vs Drug + H2O2, <0.0001as p-value of unpaired T -test is < 0.05, hence this difference is considered 

to be statistically significant 

 

4.3 In vitro antimicrobial activity 

The formulation, Vaishvanara Churna showed activity against S. aureus, S. boydii, E. Coli, P. aeruginosa, 

C. sporogenes, K. pneumonia, B. subtilus. In this study S. boydii exhibited 16.45, 18.9, 20.2, 21.97, 24.025, 

25.47 mm of zone of inhibition at the concentration of 5, 10, 20, 40, 80, 100 mg/ml of Vaishvanara Churna.  

K. pneumonia exhibited 16.68, 17.9, 18.07, 21.11, 21.56 and 23.44 mm of zone of inhibition at the 

concentration of 5, 10, 20, 40, 80, 100 mg/ml of Vaishvanara Churna. E. Coli exhibited 16.68, 17.9, 18.07, 

21.11, 21.58, and 23.44 mm of zone of inhibition at the concentration of 5, 10, 20, 40, 80, 100 mg/ml of 

Vaishvanara Churna. P. aeruginosa exhibited 17.42, 18.42, 19.45, 20.57, 22.44, 23.42 mm of zone of 

inhibition at the concentration of 5, 10, 20, 40, 80, 100 mg/ml of Vaishvanara Churna. The zone of 

inhibition of S. aureus, C. sporogenes, and B. subtilus exhibited in the table 1at the concentration of 5, 10, 

20, 40, 80, 100 mg/ml of Vaishvanara Churna. The anti-fungal activity of the formulation was tested on the 

two strains i.e., C. albicans, A. brasiliensis on the same concentrations as tested for bacterial strains. The C. 

albicans exhibited 16.22, 20.11, 22.44, 24.32 mm at the concentration of 20, 40, 80, 100 mg/ml of 

Vaishvanara Churna. The formulation shows no activity against the A. brasiliensis. The antibacterial and 

antifungal activity of the formulation depicted in the Figure 4 and Figure 5. 
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Figure 4: Antimicrobial activity of Vaishvanara Churna (5 mg to 100 mg/ml) in various concentrations on 

different strains of bacteria. Values are average of three readings and expressed as mean ± SE. 
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Figure 5- The Antimicrobial Activity of Vaishvanara Churna 

 

The antimicrobial activities of the ingredients of the Vaishvanara Churna were tested by various groups of 

researchers. The anti-bacterial and anti-fungal activities of the oil from Trachyspermum ammi was tested 

and found that organic compounds g-terpinene (48.07%), p-cymene (33.73%), and thymol (17.41%) as 

major constituents [11]. The numerous biological activities comprising anti-inflammatory, anti-microbial, 

anti-oxidant, anti-cancer, neuroprotective, cardiovascular protective, anti-obese, anti-diabetic, anti-nausea 

of Zingiber officinalis including the compounds responsible for these activities was accumulated [12]. 

 

Terminalia chebula showed promising antimicrobial and antiviral potentials and about 133 natural products 

have already been isolated from it and importantly, it’s multiple active constituents including secondary 

metabolites like phenolic derivatives, alkaloids, flavonoids, terpenoids, steroids, tannins and their 

derivatives and glycosides were reported for its activities [13]. 

 

Tachyspermum roxburgianum contains α-terpinolene (24.20%) including 3-n-butylphathalide (23.34%) and 

sabinene (28.60%). It also shows anti-bacterial activity [14]. (Table 1) 

 

Table 1: The Antimicrobial activity of Vaishvanara Churna on various strains of gram-positive and gram-

negative Bacterial and fungal strain, zone of inhibition is shown in the table is the average of three readings. 

S. 

No. 
Name of the Bacteria 5 mg/ml 10 mg/ml 20 mg/ml 40 mg/ml 80 mg/ml 

100 

mg/ml 

1 Shigella bondii 

(ATCC 8700) 
16.45 18.905 20.25 21.97 24.025 25.47 

2 Klebsella pneumoniae 
(ATCC 10031) 

16.68 17.9 18.07 21.11 21.58 23.44 

3 E. Coli  

(ATCC 8739) 
15.58 16.46 19.46 22.67 24.44 25.79 
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4 
Pseudomonas 

aeruginosa (ATCC 

9027) 

17.42 18.42 19.45 20.57 22.44 23.42 

5 Staphylococcus aureus  

(ATCC 6538) 
14.3 16.21 17.23 19.65 21.69 22.56 

6 Clostridium sporogenes 

(ATCC 11437) 
16.46 18.42 19.69 21.56 24.61 25.31 

7 Bacillus subtilus 

(ATCC 6633) 
13.11 16.22 18.44 20.11 23.34 24.22 

Anti-fungal activity 

1 
Candida albicans 

(ATCC 10231) 
- - 16.22 20.11 22.44 24.32 

2 
Aspergilus brasilensis 

(ATCC 16404) 
No activity was observed against this microorganism 

 

From table 1 it was found that the E. Coli is most sensitive to the Vaishvanara Churna followed by S. 

boydii, C. sporogenes, B. subtilus, K. pneumonia, P. aeruginosa, S. aureus respectively. It was also found 

that the Vaishvanara Churna was not effective as antifungal on A. brasiliensis whereas it shows some 

activities against C. albicans as depicted in figure 5. The cell wall of fungi is comparatively more rigid than 

that of bacteria is the reason behind this result. The cell wall of bacteria consists of peptidoglycan whereas 

cell wall of fungi is made up of chitin, chitosan, α and β-linked glucans and glycosylated proteins. These 

protein structures lead to associate with polysaccharides which results in the formation of glycoproteins. 

These mechanisms lead to the rigidity in the cell wall of fungi. The fungal cell wall of C. albicans consists 

primarily of mannoproteins that form less rigid structure that of A. brasiliensis [15]. 

 

A retrospective study application of a mathematical model to see the effect of flavonoids in the diet of 

broilers and it was concluded that the diet rich in flavonoid content help in the faster growth of broilers. 

[16] The flavonoids possess the anti-bacterial, anti-oxidants, anti-inflammatory and hepatoprotective 

activities. It was found that the protein isolated from the Melipona beecheii honey have antimicrobial and 

anti-oxidant activity probably due to free radical scavenging activity of the molecules present in the honey. 

[17] The anti-bacterial activity of natural substances is due to the presence of polyphenolic components and 

flavonoids etc. Morus alba, Asparagus racemosus and Murraya koenigii, has shown antibacterial, 

antifungal Antioxidant activities are due to presence of Phenolic content and the flavonoid contents. [18] 

The Herbal plants are always considered better option for Antioxidant, antimicrobial and antiviral 

properties in comparison the nano silver as an antibiotic or antiviral agents [19]. The Zingiber Officinale 

essential oil filled chitosan nanoparticle shown good in-vitro antioxidants and antibacterial activities [20]. 

The ethanolic extract of Terminalia chebula shows antibacterial and antioxidant activity for oral hygiene 

[21]. Trachyspermum ammi (Ajwain) essential oil loaded nanofiber mat has shown accelerating wound 

healing potential due to its antimicrobial and antioxidant activities [22]. Piper nigrum(black pepper), 

Zingiber officinale(ginger), Capsicum annuum (chilli), Piper chaba (java long pepper), Syzygium 

aromaticum (clove), Trachyspermum ammi (ajwain) has shown significant antioxidant and antimicrobial 

and DNA damage protecting effects [23]. The phenolic monoterpene from the Trachyspermum ammi in the 

form of aromatic water are reported to have activity against Candida albicans [24]. Trachyspermum ammi 

(Ajwain) also have been reported as a potential source of Protein Tyrosine Phosphatases that plays a 

significant role in various cell signal transduction and development of plants and animals [25]. 
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5. Conclusion 

In the current study, the Vaishvanara Churna formulation was found to have antibacterial and antifungal 

activity. The antioxidant activity was found to be exceptionally good as it may be due to the polyphenolic 

content of the formulation. The antioxidant activity of the formulation supports its use in the treatment of 

rheumatoid arthritis. This formulation is already in use as a traditional medicine for various ailments 

including rheumatoid arthritis. The antibacterial and antifungal activity will further strengthen its efficacy 

and potency as a safe and effective formulation for various ailments as mentioned in the traditional system 

of medicine. 
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