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Abstract: 

The present research has been undertaken with the aim to formulate and evaluate the 

polyherbal gel containing the extract of Allium sativum (Garlic), Curcuma longa (Turmeric) 

and Cinnamomum zeylanicum (Cinnamon).  The polyherbal gel formulation was prepared by 

using Carbapol 934, Allium sativum (Garlic) bulb extract, Curcuma longa (Turmeric) 

rhizome extract and Cinnamomum zeylanicum (Cinnamon) bark extract, propylene glycol, 

methyl paraben, propyl paraben, glycerine, and required amount of distilled water. The skin 

pH (6.8-7) was maintained by drop wise addition of tri-ethanolamine. The physical 

parameters of formulated gel like color, homogeneity, pH, viscosity and Spreadability was 

evaluated. The gel was evaluated for antimicrobial efficiency by agar well diffusion method 

against Staphylococcus aureus. The polyherbal gel showed better antimicrobial activity. 
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 INTRODUCTION 

Medicinal plants have been a major source of cure for human diseases since time 

immemorial. In all over the world more than 80% population is depend on the traditional 

system of medicines. In recent years there is increase in interest to use medicinal plants for 

various disease treatments, because herbal drugs/medicines are safe and have minimum side 

effects as compared to synthetic drugs. Evolution has already carried out a screening process 

whereby plants are more likely to survive if they contain potent compounds, which detain 

animals or insects from eating them. These potent compounds are secondary metabolites with 

quite complex structures, in which most of them are biologically active compounds. [1, 2] 

Herb-herb combination also called as polyherbal therapy. This is used in Chinese medicine 

practice for thousands of years but scientific evidence of their therapeutic benefits is lacking. 

Drug combinations are producing a promising effect in treatment of disease over a single 

drug. The concept of drug combination was well established in Western medicines and 

remarkable success has been achieved over decades. Naturally occurring herbs and herbal 

ingredients organized into certain formula have been shown to have potential interaction 

effects. These include mutual enhancement, mutual assistance, mutual restraint and mutual 

antagonism. [3] 

In the present research by considering the concept of polyherbalism, antimicrobial gel was 

formulated and evaluated using the herbs such as Curcuma longa (Family- Zingiberaceae )  

Cinnamomum zelanicum (Lauraceae)  and Allium sativum (Lilliaceae) for antimicrobial 

screening against pathogenic microorganisms. 

 

MATERIALS AND METHODS: 

Collection of plant material  

The plants selected on the basis of their antimicrobial activities as reported in literature. The 

herbs Allium sativum (Garlic), Curcuma longa (Turmeric) and Cinnamomum zeylanicum 

(Cinnamon) were collected from local market.  All other chemicals were purchased from 

Qualigen fine chemicals. 

 

Preperation of Herbal Extracts  

The dried powder of rhizomes of Curcuma longa, bark of Cinnamomum zeylanicum and 

bulbs of Allium sativum were used for extraction. The ethanolic extraction was done by 

maceration method. The extract obtained was concentrated in petri dish. Prepared extract was 

filled into suitable container until use. 

 

Developement of polyherbal gel formulation 

For the preparation of gel formulation, firstly take carbopol 940 which was then dispersed in 

distilled water along with methyl paraben, propyl paraben and glycerine kept for overnight. 

Take the prepared extract of Curcuma longa, Cinnamomum zeylanicum and Allium sativum 

in propylene glycol which was then added in polymer dispersion. Remaining quantity of 

water was then added and neutralized to pH 7 with triethanolamine by constant stirring for 10 

minutes. [4] 

 

YMER || ISSN : 0044-0477

VOLUME 21 : ISSUE 11 (Nov) - 2022

http://ymerdigital.com

Page No:893



  Table 1:  Formulation of polyhebal gel  

S. N. Ingredients  Quantity 

1 Curcuma longa extract (%w/w)  1 % 

2 Cinamomum zeylanicum extract (%w/w)  1 % 

3 Allium sativum extract (%w/w)  1 % 

4 Carbopol 934  1 gm 

5 Methyl paraben  0.5 % 0.2 ml 

6 Propyl paraben 0.2 % 0.1 ml 

7 Glycerine  1 ml 

8 Propylene glycol 2 ml 

9 Triethanolamine to adjust pH q.s. 

10 Distilled water 100 ml 

 

                                             
Figure 1: Formulation of polyherbal antimicrobial gel 

 

Evaluation of Herbal gels: 

Physical evaluation: 

The formulated polyherbal gel was checked for color and homogeneity by visual observation. 

 

pH: 

The pH of  the formulated herbal gel was measured by using digital pH meter. [5] 

 

Viscosity: 

Viscosity of herbal gel was determined by using Brookfield rotational viscometer at 100 rpm 

using spindle no.64. [5] 

 

Spreadability: 

The spreadability of gel formulation was determined by measuring the spreading diameter of 

1g of gel between two horizontal plates. [6] 

 

Skin Irritation test: 

It was performed on 10 healthy volunteers comprise of both male and female. About 1gm of 

gel 

preparation was applied on the hand of all the volunteers and held for particular period of 

time. After 2 hours, the test area was observed for any visible signs which might be the result 

of skin irritation [7]. 
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Antibacterial activity: 

Agar well diffusion method was used for this purpose. 

Staphylococcus aureus and Escherichia coli strains were used for the study. Bacterial 

cultures were poured to the freshly prepared nutrient media and stirred properly so that there 

would a uniform distribution of the culture all over the media. The media was poured in 

sterilized petri dishes and the media was stand still and allowed to solidify. Then, with the 

help of sterile cork borer wells were made in the petri dishes of 6mm diameter each, to which 

the prepared gel formulations were added and allow the drug to spread in the media [8]. Then 

it was incubated for 24 hours at 370 C. The diameter of zone of inhibitions was observed and 

with the help of ruler was measured (in mm). Each formulation’s antibacterial activity was 

measured in triplicate form and their mean value was recorded. Here, in the study 

clindamycin gel was used as the standard drug for the comparison. 

 

 Result and Discussion: 

Evaluation parameters of gel formulations: 

 

Both physical and microbial evaluation of the prepared gel formulation was performed. Gel 

was found to be having a transparent appearance and yellowish in color. pH of the gel was 

found to be 6.9. When the gel was applied to the skin of the healthy volunteers it was found 

to be nonirritant. Microbial evaluation was measured in terms of formation of zone of 

inhibitions and Clindamycin was taken as the standard drug. The antimicrobial activity of the 

formulated poly herbal gel showed good results of zone of inhibition against common skin 

pathogens. 
Table 2: Evaluation parameters of the prepared gel formulations 

Appearance and 

color 

Homogeneity pH Viscosity 

(cp) 

Spreadability 

diameter after 

1 min(mm) 

Skin irritation 

Transparent and 

yellowish gel 

Good 6.9 4478 43 Non irritant 

Results are based on the mean value of the three readings taken for polyherbal formulation. 

 

                                     
(i)                                                                                  (ii) 

Figure 2: Zone of inhibition in standard gel- Clindamycin (i) S. aureus (ii) E. coli 
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(i)                                                                     (ii) 

Figure 3: Zone of inhibition in polyherbal gel formulation (i) S. aureus (ii) E. coli 

 

Table 3: Antimicrobial activity of polyherbal gel 

Particulars Zone of inhibition (mm) 

Standard drug gel 

Clindamycin 

Polyherbal 

formulation 

S. aureus 29 25 

E. Coli 30 24 

Results are based on the mean value.  

 

Discussion: 

Majority of the herbal products in Indian system of medicine are made using the crude 

extracts and directly incorporating them in to a form convenient for dispensing. In the 

attempts to improve their potential and tap them to the optimum extent, by improving the 

bioavailability and avoiding the limitations of drug entrapment and release, the novel drug 

delivery systems were developed.  

The herbal drugs though numerous in nature, with antimicrobial activity were insignificantly 

established as potential drugs for use, when compared to standard synthetic drugs. There is a 

direct relationship between the plant extract concentration and the anti-bacterial activity. 

When incorporated into gel formulations, polyherbal extracts gel has shown to be effective 

against both organisms at different concentrations. The gel formulations showed good 

physicochemical and stability characteristics. 
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