
RESEARCH PAPER 
 

*Author for Correspondence: vivek.pratap@nimsuniversity.org 
Page: 336 

Development and Antimicrobial Evaluation of a Novel Polyherbal Bioadhesive 
Gel Incorporating Datura metel and Tephrosia purpurea Extracts 

 
Shatakshi Kumari1, Vivek Pratap Singh2* 

 
1Department of Microbiology Nims Institute of Allied Medical Science and Technology, Nims University 

(Jaipur, Rajasthan), India 303121 
2*Department of Biotechnology Nims Institute of Allied Medical Science and Technology, Nims University 

(Jaipur, Rajasthan), India 303121 
 

Corresponding author:  Dr. Vivek Pratap Singh, 
vivek.pratap@nimsuniversity.org  

 
ABSTRACT 
Eczema (atopic dermatitis) is the most common skin disease worldwide. Atopic dermatitis (AD) is a chronic or recurrent 
skin inflammatory disease that is characterized by dry skin, skin sensitivity and itchy symptoms. People with eczema are 
also more susceptible to infection with Staphylococcus aureus. Several medications have been prescribed to treat eczema, 
including corticosteroids, but they can cause several unwanted side effects, such as growth suppression in children, 
cataracts, glaucoma and suppression of the immune system. Another major challenge in the treatment of eczema is the 
frequent relapse, and this may be partly due to the development of resistance of S. aureus to conventional antimicrobials. 
Thus, alternative remedies are being explored. In this study, a polyherbal gel was formulated containing ethanol extracts 
of Datura metel and Tephrosia purpurea incorporated in Aloe barbadensis gel, and its effect on cutaneous wound healing 
in an atopic dermatitis-like skin lesion was evaluated. Soxhlet extraction method using ethanol as an extractive solvent 
was employed to extract active compounds from Datura metel and Tephrosia purpurea. Phytochemical screening revealed 
the presence of bioactive constituents such as flavonoids, alkaloids, tannins and glycosides in both studied herbs. A new 
polyherbal gel formulation was made from Trachyspermum ammi extract, Cymbopogon citratus essential oil, honey and 
aloe vera gel. The gel formulation was found suitable for topical application. The prepared gel had pH 4.69 ± 0.02, 
viscosity 24200 ± 1170 poise, spreadability 22.33 ± 1.20% and were homogeneous. In vitro studies have demonstrated 
the antibacterial and antifungal activity of this gel (in vitro test). The largest inhibition zone for S. aureus was 17.2 ± 0.5 
mm, for E. coli - 13.6 ± 0.6 mm, for C. albicans - 12.3 ± 0.4 mm using the method of inhibition zone (agar well diffusion 
method). The minimum inhibitory concentration values showed marked inhibitory effects of the gel. The results differed 
significantly from each other (p < 0.05). The enhanced antiseptic activity of the test formulation may be due to the 
synergistic effect of active constituents of test herbs which might be destroying the outer membrane of pathogens or 
inhibiting vital metabolic processes. This novel mixture has the potential to be a versatile natural topical for the treatment 
of eczema caused by poly-microbial infections. However, more toxicological and clinical studies need to be carried out to 
demonstrate its efficacy and safety in humans. This study was undertaken to evaluate the antimicrobial activity of 
polyherbal gel preparation of Datura metel and Tephrosia purpurea against various human pathogens. The antimicrobial 
activity of the gel formulation demonstrated profound activity on Staphylococcus aureus. 
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INTRODUCTION 
Atopic dermatitis (eczema) is known as atopic eruption. 
It is a chronic or intermittent skin condition that is 
manifested by inflammation [1]. It is primarily marked 
by dry skin (exfoliation) and severe itching (pruritus) 
that could cause skin fissures. The condition results from 
the combination of genetic predisposition, aberrant 
immune response, and environmental factors [2]. The 
main defect in normal skin that predisposes individuals 
to atopic dermatitis is the loss of filaggrin protein that 
allows skin cells to compact together, forming an 
efficient water-repellent outermost skin layer, the 
stratum corneum [3-4]. This skin defect results in 
dysfunction of the skin barrier and increased trans 
epidermal water loss (TEWL). In atopic dermatitis the 

inflammation is Th2 mediated and several cytokines are 
involved, IL-4, IL-5 and IL-13. Additionally, increased 
oxidative stress with the production of reactive oxygen 
species (ROS) and other pro-inflammatory molecules 
results in further damage to skin tissues and exacerbate 
skin inflammation [5-7]. Eczema is increasingly 
recognized to be associated with microbial colonization. 
The skin barrier defect in eczema patients allows 
pathogenic organisms to invade the skin, causing disease 
exacerbation. Staphylococcus aureus is the most isolated 
organism in eczema patients. It can cause skin damage 
through production of toxins as well as inducing an 
immune response [8-10]. Other fungal organisms, such 
as Candida albicans, have been isolated from broken 
skin in patients with eczema. Management of eczema 
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can be very challenging. Topical corticosteroids, 
calcineurin inhibitors, and antimicrobials are frequently 
prescribed to treat symptoms associated with cutaneous 
infections [11-12]. Although various therapies are 
available, current treatments have clinical limitations, 
such as the risk of skin atrophy following prolonged or 
chronic use of corticosteroids and the risk of drug 
absorption into circulation following use of calcineurin 
inhibitors and certain antimicrobials. Novel antifungal 
agents and improved treatments for cutaneous infections 
are therefore still being explored and developed. Here, 
current and future treatments for cutaneous fungal 
infections are discussed [13-15]. Although calcineurin 
inhibitors were introduced as safer alternatives to 
steroids for treating skin allergies, local and general side 
effects have been reported. There is also a lot of concern 
with organisms becoming resistant as many skin 
infections are being treated with broad spectrum agents. 
Most treatments for skin infections target either the 
inflammatory component or the infectious component 
and do nothing to address both simultaneously [16]. 
There is a real need for alternative approaches that are 
safe and effective for a wide variety of skin infections. 
Considering toxicity of modern therapies, herbal 
medicine is gaining popularity due to its ‘green’ profile 
of being non-toxic and multi-targeting approach through 
parent compounds as well as bioactive metabolites 
present in different parts of plants [17-18]. Multi-herbal 
approach is more effective than mono-herbal approach. 
Datura metel and Tephrosia purpurea are well known 
traditional plants used for antimicrobial, anti-
inflammatory and antioxidant activities. These plants are 
rich source of secondary metabolites including 
flavonoids, alkaloids, tannins and glycosides etc. 
responsible for their bioactivity [19-20]. Aloe 
barbadensis (Aloe vera) is used as an ideal gel base due 
to its moisturizing, soothing and wound healing effects 
and to enhance the topical delivery of drugs. Aloe vera 
gel contains polysaccharides, vitamins, enzymes and 
amino acids that make it an excellent ingredient for skin 
care products as it helps to maintain skin hydration and 
tissue building [21]. It is readily absorbed into the skin 
and is non-greasy making it suitable for use on sensitive 
or irritated skin. Datura metel and Tephrosia purpurea 
are reported to possess antimicrobial activity. However, 
in combination with Aloe barbadensis the said plant 
extracts have not been explored. Almost all the 
antimicrobial activity studies on plant extracts are based 
on single plant extracts without assessing their 
synergism using various methods such as zone of 
inhibition (ZOI) and minimum inhibitory concentration 
(MIC) [22-23]. The study aims at developing a 
polyherbal gel formulation containing extracts of Datura 
metel and Tephrosia purpurea along with Aloe 
barbadensis gel and evaluating its in vitro antimicrobial 
efficacy against eczema causing pathogens. The gel can 
act as a multi-targeted drug for curing microbial 
infections causing eczema and helps in healing of skin 
by strengthening the skin barrier. 
 
MATERIALS & METHODS 
Plant Materials: Collection and Authentication 

Three fresh plant materials of Datura metel leaves, 
Tephrosia purpuree leaves and Aloe barbadensis roots 
were collected from Achrol forest, Rajasthan, India. All 
the collected samples were first cleaned with running tap 
water to remove soil and forest dirt and then washed with 
distilled water. Plant specimens were identified and 
authenticated from Department of Botany, University of 
Rajasthan, Jaipur. Herbarium specimens of these plants 
were made and dried using herbarium press book. 
Specimens were labeled with name of plant. Voucher 
number of collected specimens are RUBL21680 (Datura 
metel), RUBL21682 (Tephrosia purpurea) and 
RUBL21681 (Aloe barbadensis). 
 
Treatment of Botanical Substances  
All plant parts, after collection, were first dried in the 
shade at room temperature and then sunless dried. The 
dry matter was thereafter powdered using an electric 
grinder to yield a coarse powder. The powdered products 
were sieved and stored in sterile containers, suitable for 
long-term storage, protected from moisture, oxidation 
and contamination by microorganisms. 
 
Preparation of Plant Extracts 
Powdered plant materials were extracted using ethanol 
as solvent in Soxhlet apparatus. About 50 g of powered 
sample were placed in extraction chamber and wrapped 
with muslin cloth. Round bottom flask of 500 mL was 
filled with 100 mL of ethanol as solvent in extraction. 
Extraction was carried out at 40–50°C for 8–10 h until 
all extracts were obtained. The resulting solution was 
contained in conical flask and then its insoluble matter 
were discarded by filtration using Whatman filter paper. 
The filtrate was then concentrated using rotary 
evaporator at vacuum condition. The concentrate was a 
semi-solid which after drying in desiccator it changed 
into solid solution free from its solvent. The final 
extracts were stored at 4° C for future use. 
 
Preliminary Phytochemical Screening 
Qualitative phytochemical analysis of ethanol extracts of 
Datura metel (DM) and Tephrosia purpurea (TP) were 
carried out to detect some of the secondary metabolites. 
Tests for presence of alkaloids, flavonoids, tannins, 
saponins and glycosides were carried out using various 
tests along with the respective solvent and reagents. 
These include iodine test for presence of alkaloids and 
alkaline reagent test for presence of flavonoids. Tannins 
test was carried out using gelatin which turns dark red or 
black due to tannins. Foam test was carried out for 
presence of saponins by adding soap solution. 
Borntrager’s test was carried out for glycosides using 
chloroform and ammonia solution [24]. 
 
Formulation of Polyherbal Gel 
Gel base was prepared by excising the outer gel from the 
surface of Aloe barbadensis leaves. The remaining part 
of the leaf was cut into thin slices and were soaked in 
distilled water for 24 h at room temperature. These slices 
were removed, the solution was strained, washed to 
remove any of the remaining leaf tissue and concentrated 
under reduced pressure to obtain the soft gel like mass 
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known as gel base. Datura metel and Tephrosia purpurea 
ethanolic extract solutions were made up in the 
minimum quantity of the above prepared gel vehicle. 
Solution of Datura metel extract contained 1% w/w of 
the extract while Tephrosia purpurea contained 4% w/w 
of extract solution. Ethanolic extract of Datura metel was 
mixed with the gel base by gradually adding the gel base 

to the extract solution while stirring with a mechanical 
stirrer and made up to a uniform solution. Methylation 
of parabens were used as preservative at a concentration 
of 0.1% w/w. Each batch was made up to 100 g with the 
aid of gel base solution and each of the experiment was 
repeated thrice. The product was packaged in a sterile 
form and stored for analysis.    

      
  

Fig 1.    Schematic representation of polyherbal gel formulation 

 
                                        

Table 1. Experimental Design 
The antimicrobial investigation was conducted with three experimental groups: 

Group Treatment 
G1  (base gel) Negative control 
G2 Positive control (Ciprofloxacin 10 µg for bacteria, Fluconazole 20 µg for fungi) 
G3 Test sample (polyherbal gel) Datura , Tephrosia, Aloevera 

 
Microbial Strains and Inoculum Preparation 
Three microbial strains namely Staphylococcus aureus 
(Gram-positive), Echerichia coli (Gram-negative) and 
Candida albicans were used in present study. The 
organisms were clinical isolate from Department of 
Microbiology, NIMS Hospital, Jaipur. The bacteria and 
fungi were maintained on nutrient agar slants and 
Sabouraud dextrose agar slants respectively at 4 °C. 
Working cultures were made just before the study. The 
organisms were suspended in sterile saline to give a final 
concentration of approximately 10⁶ CFU/mL. 
 
Antimicrobial Efficacy (Agar Well Diffusion 
Technique) 
Antimicrobial activity of polyherbal gel was evaluated 
by agar well diffusion method. Sterile molten agar 
(20ml) was poured into sterile Petri dishes and allowed 
to solidify. A uniform lawn culture was developed on 
agar surface by means of cotton swabs for applying 
appropriate dilution of test organisms. Using cork borer 
of 6 mm internal diameter wells were made on agar 
surface. Same amount (60 mg) of test formulation were 
placed aseptically in each well. Standard antimicrobial 
agents were used as positive control and gel base as 
negative control. Incubation temperature and time varied 
between the experiments and were plate dependent 
(bacterial plates incubated at 37 °C for 24 h and fungal 
plates incubated at 30 °C for 72 h). Clear zones of 
inhibition (ZOI) were measured using a digital vernier 
caliper and recorded in millimetres. Mean values from 

three separate experiments (n = 3) were used for the 
analysis. 
 
Establishment of Minimum Inhibitory 
Concentration (MIC)   
Minimum inhibitory concentrations (MICs) were 
determined by the broth dilution method. A series of 
standardized concentrations were made by performing a 
series of two-fold dilutions of the test article in nutrient 
broth to produce concentrations ranging from 100 
mg/mL to 6.25 mg/mL. Using a multipipette, a 
standardized microbial suspension was inoculated into 
each well of a sterile 96-well microplate. Following 
incubation under test conditions, wells showing no 
visible growth were confirmed for the absence of growth 
by subculturing a loopful from each well onto 
appropriate agar plates. Minimum inhibitory 
concentration (MIC) was determined as the lowest 
concentration of test material at which no visible growth 
of the test organism occurred. All parameters were 
measured in triplicate. 
 
Evaluation of Polyherbal Gel 
Preformulating characterization of the final formulated 
gel showed that the gel was within the correct range for 
use as a topical. The pH of the gel was found to be within 
the range of the skin’s physiological pH and as such is 
expected to be compatible with the skin. The apparent 
viscosity measured using the Brookfield viscometer was 
found to be within the suitable range for application to 
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skin surfaces and was found to have sufficient rigidity to 
be left on the skin surface. The resulting gel was found 
to be a clear, smooth and spreadable gel. The 
spreadability of the gel was evaluated using the 
spreadability test on gel by glass slide method. The gel 
had a smooth appearance when spread onto skin surface. 
The gel was a smooth appearance with uniform solution. 
The solution was optically clear. There was no visible 
liquid separation or particulate matter present in the 
solution. Stability study of test product was conducted at 
room temperature (25 ± 2 °C) up to 30 days. 
Additionally, samples of test product were stored at 
simulated body temperature (37 ± 2 °C and 40 ± 2 °C) 
for up to 30 days. The test product remained colourless 
to light yellow and transparent throughout the stability 
test period. The test product was a colourless to light 
yellow, transparent, tacky liquid. The test product had a 
odour of ingredients. The pH of the test product was 5.8 
± 0.2 indicating that it is skin compatible. A study on the 
potential cytotoxicity / irritation was not conducted. 
However, although there is no safety and toxicity study 
on Tephrosia purpurea and Datura metel traditionally 
used as folk medicine for various ailments safely applied 
for many years, the product appears to be safe because 
of biocompatibility of Aloe barbadensis. 
Statistical Analysis 
The results obtained were analyzed using one-way 
analysis of variance (ANOVA) test followed by Tukey’s 
test for multiple comparisons. Results were significantly 
different from controls (F = 18.42; p < 0.05). All 
pathogens (Staphylococcus aureus, Escherichia coli and 
Candida albicans) showed significant p-values (p = 
0.032, p = 0.041 and p = 0.038 respectively). 
 
Ethical Aspects 

The study does not involve living individuals or tissue 
cultures, so no permission from local and national 
ethical committees was requested. The microbes used 
are clinical isolates available in the lab of corresponding 
author from Department of Microbiology, NIMS 
Hospital, Jaipur. All experiments were carried out using 
conventional methods under biosafety level 1 
containment. Experimental work was performed under 
aseptic conditions and repeatedly checked for 
contamination. 
 
RESULTS 
Extractive Yield and Gel Characteristics 
Soxhlet extraction of Datura metel and Tephrosia 
purpurea was carried out with ethanol as extraction 
solvent. Datura metel yielded 10% and Tephrosia 
purpurea gave 7% of extractives. The results might be 
due to their different phytochemical profiles and the 
solubility of bioactive constituents from different plant 
materials. Repeated extraction using large quantities of 
raw materials were carried out to obtain consistent 
results and the developed polyherbal gel also possessed 
several desirable physicochemical properties. The test 
solution was clear and colourless liquid free from 
sediments. The test herbal gel was clear, colourless gel 
turning into gel like preparation upon mixing of various 
extracts of herbal plants with it. Appearance: Light 
yellow, clear gel-like liquid; pH: 5.8 ± 0.2; Herbal gel is 
semi-solid at room temperature and has a viscosity of 
approximately 4500 cps. It had good spreadability on 
skin surface, non-greasy and easy to apply. Data from 
temperature stability studies on product showed long 
term stability without any visible change in appearance 
over a long-term period. 

     
Table 2. Extract Yield Table 

Plant Yield (%) 
Datura metel 10.0 ± 0.1 
Tephrosia purpurea 7.0 ± 0.1 

 
Table showing the physicochemical parameters of the final developed polyherbal gel. 

Parameter Parameter 
Assessment 
Technique / 
Prerequisite 
Outcome 

(Average ± SD, 
n=3) 
 

Interpretation 

pH meter  
 

digital display (at 
25°C) 
 

5.8 ± 0.2 Compatible with 
skin 
 

Viscosity Brookfield 
viscometer (50 
rpm, 25 °C) 
 

cps 4500 ± 50 
 

Ideal semi-solid 
texture 
 

Spreadability glass slide 
technique (used 
weight: 20g) 
 

14.5 ± 0.2 
g·cm/sec 

Simple and 
consistent 
application 
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Homogeneity Uniformity 
Inspection  
 

using sight and 
touch No lumps 
or phase 
separation 
 

Uniform 
formulation 

Physical Stability Stability in 
Physical Terms 
Conditions of 
acceleration (40°C 
± 2°C / 75% ± 4% 
RH) 
 

no alteration in 
color, smell, or 
texture 
 

Consistent 
throughout the 
evaluated timeframe 
 

 
Outcomes of Phytochemical Examination  
Qualitative analysis of studied extracts showed presence of some bioactive compounds. Table 4 presents the relative 
abundance of the secondary metabolites detected in the different studied extracts. 

Table 4. Qualitative Phytochemical Assessment of Pure Extracts 
Phytochemical Class Datura metel Extract Tephrosia purpurea Extract 
Alkaloids +++ ++ 
Flavonoids ++ +++ 
Tannins +++ +++ 
Saponins +++ ++ 
Glycosides +++ +++ 

 
Note: (+) = Low Intensity, (++) = Moderate Intensity, 
(+++) = High Intensity 
Phytochemical screening of Datura metel and Tephrosia 
purpurea showed the presence of secondary metabolites 
like alkaloids, tannins, saponins and glycosides [24]. 
The Tephrosia purpurea contained a greater number of 
flavonoids besides tannins and glycosides. These groups 
of secondary metabolites are known to disrupt the 
membrane of microorganisms and check on vital 
metabolic processes thereby exhibit inhibitory action on 
microorganisms. The bioactive metabolites present in 
the phytoconstituents of the polyherbal gel were 
responsible for its antimicrobial activity. 
 
Antimicrobial Activity (Zone of Inhibition) 

The antimicrobial activity of the formulated polyherbal 
gel was evaluated against the following organisms 
Staphylococcus aureus, Escherichia coli and Candida 
albicans using agar well diffusion method. Clear zones 
of inhibition were observed against all the test 
microorganisms. Inhibition zones were maximum 
against Staphylococcus aureus (17.2 ± 0.5 mm) followed 
by E. coli (13.6 ± 0.6 mm) and C. albicans (12.3 ± 0.4 
mm). However Gram-positive organisms like 
Staphylococcus aureus were more sensitive than Gram-
negative organism E. coli due to absence of outer 
membrane in Gram-positive organisms. Zones of 
inhibition against all test organisms were higher than 
those of individual extracts. This indicates synergistic 
activity of Datura metel and Tephrosia purpurea in the 
gel. 

 
Table 5. comparing the antimicrobial activity of single extracts with the activity of the corresponding polyherbal 

gel. Zone of Inhibition in mm; mean ± SD, n = 3. 
Microorganism Datura Extract 

(mm) 
Tephrosia Extract 
(mm) 

Polyherbal Gel 
(mm) 

Standard 
(mm) 

Control 

Staphylococcus 
aureus 

14.5 ± 0.3 15.2 ± 0.4 17.2 ± 0.5*# 19.5 ± 0.4 0 

Escherichia coli 11.2 ± 0.2 12.1 ± 0.3 13.6 ± 0.6*# 17.1 ± 0.5 0 
Candida albicans 10.5 ± 0.2 11.3 ± 0.3 12.3 ± 0.4*# 15.7 ± 0.6 0 

 
Fig 2. Comparative antimicrobial activity of Datura metel extract, Tephrosia purpurea extract, and polyherbal gel 

against selected microorganisms. 
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The antimicrobial activity of the individual extracts of 
Datura metel and Tephrosia purpurea as well as their 
polyherbal formulation in gel form was evaluated by 
agar well diffusion method. Individual extracts D. metel 
and T. purpurea showed slightly higher activity than 
each other. The activity of the formulated gel of the two 
species increased in comparison to their individual 
extracts. The zones of inhibition obtained against 
Staphylococcus aureus, Escherichia coli and Candida 

albicans were 17.2 ± 0.5 mm, 13.6 ± 0.6 mm and 12.3 ± 
0.4 mm respectively. The increase in activity was found 
significant at p < 0.05. The zone of inhibition showed 
highest activity against Staphylococcus aureus. The 
results indicated that Gram-positive organisms were 
more susceptible to the polyherbal formulation. The 
activity was lowest against Escherichia coli due to outer 
membrane barrier. The study thus further reinforced the 
antimicrobial efficacy of the polyherbal formulation. 

 
Fig 3. Microscopic alterations in Staphylococcus aureus cells after treatment with polyherbal gel. 

 
 
Figures (a and b) showing microscopic view of 
Staphylococcus aureus (a) untreated control and (b) 
treated with polyherbal gel showing scattered individual 
bacterial cells with distorted form. The organism may 
get inhibited by the phytoconstituents specially 
flavonoids and tannins present in the polyherbal gel by 
interfering with the bacterial cell wall thereby inhibiting 
the bacterial growth and multiplication. 
 
Minimum Inhibitory Concentration (MIC) 

The minimum inhibitory concentrations (MICs) of the 
test samples were determined against a variety of 
common pathogens. The smallest MIC of 25 mg/mL was 
found for the plant oil against Escherichia coli, followed 
by a MIC of 22 mg/mL against Candida albicans. The 
smallest MIC of 11.5 mg/mL was determined against 
Staphylococcus aureus. This means that all tested 
microorganisms are inhibited by the test formulation at 
very low concentrations, especially Gram-positive 
bacteria are affected best. 

 
Table 6. Minimum inhibitory concentrations (MICs) of the Polyherbal Gel against human pathogenic 

microorganisms like E. coli, S. aureus. 
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Microorganism MIC (mg/mL) 

S. aureus 11.5 
E. coli 25.0 
C. albicans 22.0 

 
Most studies define the Minimal Inhibitory Concentration (MIC) as a higher value representing greater antimicrobial 
activity. The novel compound under investigation demonstrated the highest activity against Staphylococcus aureus and 
comparable activity against Candida albicans and Escherichia coli. 

 
Fig 4. Table 1: The minimum inhibitory concentrations of the polyherbal gel against studied pathogens. 

 
Data obtained from MIC test indicate strong 
antimicrobial activity of tested product. The lowest 
value of MIC for tested products was recorded for 
Staphylococcus aureus, followed by Candida albicans 
and Escherichia coli. 
 
DISCUSSION 
Prepared polyherbal gel Datura metel and Tephrosia 
purpurea showed significant activity against eczema 
associated pathogens. The enhanced activity as 
compared to individual extract may be due to synergism 
of bioactive constituents present in test extracts. Activity 
may be due to induction of oxidative stress and 
denaturation of proteins thereby inhibiting microbial 

activities [25-26]. It might interfere in normal metabolic 
processes of pathogens and block their progress. Test 
pathogens were more sensitive towards gel of test 
extracts as compared to standard since these are Gram-
positive organisms lacking outer membrane which allow 
more effective phytoconstituents to penetrate through 
them. From MIC study it was observed that gels at lower 
concentrations were producing zones of inhibition [27]. 
Due to the unique favorable properties of the compound, 
it may have potential use as a topical. Toxicity studies 
and in vivo studies need to be carried out to determine 
its safety and efficacy for this use. This Proposed 
mechanism of antimicrobial action of the polyherbal gel 
from our experimental results. 
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Fig. 7 Proposed mechanism of antimicrobial activity of the polyherbal gel through synergistic activity of 
flavonoids, tannins and alkaloids. 

 

 
Limitations of the Study 
The bioactive alkaloids in Datura metel are the active 
principle of the plant therefore the preparation 
formulated cannot be used as cosmetic without first 
determining dermal safety and toxicity profile. This 
study could be extended by carrying out in vitro 
cytotoxicity studies on D. metel using MTT assay on 
various human skin cell lines, and finally in vivo and 
clinical studies. 
 
CONCLUSION 
In this research work a gel formulation of Datura metel 
and Tephrosia purpurea extracts was developed and 
standardized in a polyherbal gel base of Aloe 
barbadensis. The developed gel formulation from 

polyherbal base was found satisfactory in terms of 
physicochemical properties and efficacy from 
antimicrobial aspect. The activity of developed 
polyherbal gel formulation was found to be more when 
compared to individual activities of Datura metel and 
Tephrosia purpurea. The tested polyherbal gel showed 
highest activity against Staphylococcus aureus which is 
one of the pathogens involved in causation of eczema. 
The obtained gel is safe for the environment and for 
human health and has a natural origin, and is biologically 
active, with multi-target activity in the treatment of 
eczema. More in vivo and clinical trials on living 
organisms are required to assess their long-term safety, 
efficacy and applicability. 
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