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ABSTRACT: A new Polyherbal Mouth Rinse was formulated comprising of 

polyherbal extracts of grapes peel, neem, clove, fennel and ginger based on 

their traditional applications. The extracts used in the formulation and 

polyherbal mouth rinse both were subjected for anti-bacterial activity 

separately. Phytochemical tests and spectral studies of the extracts have 

indicated the presence of polyphenolic compounds- mainly trans-resveratrol 

and the UV-Vis spectrum also shown the presence of trans-resveratrol at 260 

nm. This compound is reported to have wide applications. Both the extracts 

and polyherbal mouth rinse have shown good sensitivity towards 

microorganisms like S. aureus, S. mutans and E. fecalis. These study results 

shows that the presence of compounds like glycosides, terpenoids, flavanoids 

and saponins which may be responsible for the antibacterial efficacy of the 

extracts and polyherbal mouth rinse against the these microorganisms which 

are mostly found responsible for bacterial infections in oral cavity. However 

further study is needed to confirm this. 

INTRODUCTION: Mouthwash / rinse is a 

chemotherapeutic agent used as an effective home 

care system by the patients to enhance oral 

hygiene. Some manufacturers of mouthwash claim 

that antiseptic and anti-plaque mouth rinse kill the 

bacterial plaque which causes cavities, gingivitis 

and bad breath. Anti-cavity mouth rinse uses 

fluoride to protect against tooth decay. It is 

however, generally agreed that the use of 

mouthwash does not eliminate the need for 

brushing and flossing 
1, 2

. As per the American 

Dental Association, regular brushing and proper 

flossing are essential in most cases although the 

ADA has placed its Seal of Approval on many 

mouthwashes containing alcohol.  
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Mouth rinse with alcohol as a base is prone for 

addiction for people consuming alcohol regularly. 

Excessive use of such mouth rinse regularly may 

cause harmful effect on the internal organs like 

lungs, kidneys, intestines and in certain cases the 

brain may also get affected 
3, 4

. 

India is a country which has rich traditional 

medicine system dating back to more than a three 

thousand years and perhaps combinations of herbs 

must have been known since then, but now  people 

have all along been using synthetic medicines,  the 

significance of age old system of medicine has 

been forgotten. Studying the above mentioned 

drawbacks of the commercial mouthwash, people 

are now more aware and inclined towards the use 

of non-alcoholic or herbal mouthwash 

formulations. Herbal mouthwash / mouth rinse is 

formulated by using the active constituents 

obtained from plant sources directly by the process 

of extraction and evaporation. Traditionally used 

plant based medicines for dental problems include 

fennel, clove, grapes peel (red grapes), myrrh, 
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neem etc. From ancient era, clove is used in India 

and China to cure tooth aches. It is highly 

beneficial in reducing the tooth pain. Due to its 

antiseptic properties, it also guards the teeth from 

infections. Clove oil is applied on the gums or the 

bud is placed between teeth to reduce pain caused 

by tooth decay. Grape peel has been noticed in 

various studies conducted on the peel of red / black 

grapes that it consist of an anticancerous 

phytoconstituent called ‘trans-reservetrol’ which is 

a polyphenolic compound. After various 

applications the cytotoxic inhibition effect for 

purified reservetrol extract revealed its highest 

significance. Myrrh was very popular in the ancient 

world and was used as a medicine by the Chinese.  

It is very good for mouth and gum disorders, such 

as mouth ulcers, pyorrhea (pyorrhea), gingivitis, 

spongy gums and sore throats which consist of 

oleo-gum-resin. Since time immemorial neem has 

been used as a medicine for its various therapeutic 

properties. Neem twigs are used for chewing and 

its leaves are known for their antibacterial property. 

Leaves are also used to treat infections in the eye 

and ear. Neem aqueous extract is known for its 

chemotherapeutic effect and as an antiviral agent. 

Peppermint makes great-tasting candies and herbal 

teas. It also makes a great-tasting mouthwash. In 

addition, peppermint has astringent properties, it 

not only freshens the breath, but also can help to 

wash away the germs that too often hide in the 

mouth and between the teeth, which can cause gum 

and mouth problems.  

The composition of water varies widely with local 

geological conditions. Neither groundwater nor 

surface water has ever been chemically pure water, 

since water contains small amounts of gases, 

minerals and organic matter of natural origin. 

Artificially produced demineralized waters, 

distilled water and also deionized or reverse 

osmosis-treated water, had been used mainly for 

industrial and laboratory purposes. This is also used 

in mouthwash preparations to clean the oral cavity 
5, 6, 7, 8, 9

. 

Based on the above information in the present 

study an attempt is made to formulate a poly-herbal 

mouthwash based on the traditional knowledge 

which will be devoid of the above mentioned side 

effects of alcohol and effective against selected 

bacteria by studying its antibacterial potency which 

may reported to be present in the oral cavity and 

may lead to dental infections. 

Objective: To formulate a new polyherbal 

mouthwash and evaluate its antibacterial potency 

MATERIALS AND METHODS: Grapes peel, 

fennel, clove, neem, myrrh were purchased from 

the local market and these specimens were 

authenticated by Dr. Harsha Hegde, scientist 

RMRC, Belgaum. The specimen numbers were 

given as following: 

Foniculum vulgare Mill (Fennel): RMRC-552.      

Vitis vinifera L (Grape peel): RMRC-934.   

Comiphora wightii (Arn.) Bhandari (Myrrh): 
RMRC- 941 

Syzygium aromaticum L. Merrill and Perry 

(Clove): RMRC-935. 

Azadirachta indica L. (Neem): RMRC-936. 

Extraction: Shade drying of the seeds was done 

for almost a month as to avoid chemical 

degradation due to sunlight. Grinding of the dried 

seeds was done, with the aid of a grinder and 

converted into coarse powder to the size- 0.1 

micron. The crude powder   was defatted with pet 

ether (400-600) and then the defatted material was 

subjected to extraction with hydroalcol using a 

Soxhlet apparatus. The extract was concentrated 

with the help of a rotavapour (BUCHI). The excess 

solvent present was evaporated. 

Formulation: 
10, 11, 12

 Based on the sensitivity and 

the resistance observed by MIC and Zone of 

Inhibition the formulation was prepared by using 

the standard formula. 

Compositions of Polyherbal Mouth Wash: 

Grape peel extract: 0.025 g 

Neem extract: 0.007 g 

Fennel extract: 0.007 g 

Clove extract: 0.0005 g 

Myrrh extract: 0.0001 gm 

Glycerine: 5% 

Sodium sacchrine: 0.001%   

Demineralised water: 100 ml. 

Procedure: 0.025 g of grape peel extract, 0.007 g 

of neem extract, 0.007 g of fennel extract, 0.0005 
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gm of clove extract and 0.0001 g of myrrh extract 

were dissolved in 50 ml of water, filtered and made 

up to 100 ml. 5 ml of glycerin was added by 

continuous shaking, followed by the addition of 

0.001% of sodium saccharine to mask the bitter 

taste. 

Phytochemical Study Results: 
13

 The extracts and 

the polyherbal formulation were subjected to 

phytochemical study using standard procedures. 

Spectral analysis: 
12

 UV-Vis spectral fingerprints 

have been made on red grape peel extract in the lab 

using UV-Vis spectrophotometer (SHIMADZU) in 

the wavelength range of 200-400 nm. Dilutions 

were prepared from the extract (1mg/ml) and the 

dilutions was analysed. 

Antimicrobial Studies of the Extracts: 
14, 15

 

Disc Diffussion Method: 

Procedure:  

1. Media Used:  

 Brain Heart Infusion agar (For bacteria) 

 Sabouraud Dextrose agar (For Fungus) 

2. Temperature: Bring agar plates to room 

temperature before use. 

3. Inoculum Preparation: 

 Using a loop or swab, transfer the colonies to 

the plates. 

 Visually adjust turbidity with broth to equal 

that of a 0.5 McFarland turbidity standard that 

has been vortexed. Alternatively, standardize 

the suspension with a photometric device.  

4. Inoculation of Agar Plate: 

 Within 15 min of adjusting the inoculum to a 

McFarland 0.5 turbidity standard, dip a sterile 

cotton swab into the inoculum and rotate it 

against the wall of the tube above the liquid to 

remove excess inoculum.  

 Swab entire surface of agar plate three times, 

rotating plates approximately 60º between 

streaking to ensure even distribution. Avoid 

hitting sides of petriplate and creating aerosols. 

 Allow inoculated plate to stand for at least 3 

minutes but no longer than 15 min before 

making wells.  

5. Addition of Compound into Plate: 

 Take hollow tube of 5 mm diameter, heat it.  

Press it on above inoculated Agar plate and 

remove it immediately by making a well in the 

plate. Likewise, make five well on each plate.   

 Add 75 µl, 50 µl, 25 µl, 10 µl and 5 µl of 

compound into the respective Wells on each 

plate.  

6. Incubation: 

 Incubate plates within 15 min of compound 

application.  

 Invert plates, and stack them no more than five 

high. 

 Incubate for 18 - 24 h at 37 ºC in incubator.  

7. Reading Plates: 

 Read plates only if the lawn of growth is 

confluent or nearly confluent. 

 Measure diameter of inhibition zone to nearest 

whole millimeter by holding the measuring 

device.  

Media Composition: 
HIMEDIA M211-500g: 

Brain Heart Infusion Agar (Special Infusion 

Agar)-500 g 
Ingredients Gm/liter 

Calf brain, infusion from 200.00 

Beef heart, infusion from 250.00 

Protease peptone 10.00 

Dextrose 2.00 

Sodium chloride 5.00 

Disodium phosphate 2.50 

Agar 15.00 

Final pH (at 25 ºC) 7.4± 0.2 

Sabouraud Dextrose Agar Medium: 
Ingredients Gm/litre 

Peptic digest of animal tissue and 

Pancreatic digest of casein (1:1) 

 

10.00 

Dextrose 40.00S 

Agar 15.00 

pH 5.6 +/- 0.2 

MIC Procedure (For Bacteria and Fungi): 
16-19

 

 9 dilutions of each drug have to be done with 

BHI for MIC. 

 In the initial tube 20 microliter of drug was 

added into the 380 microliter of BHI broth. 

 For dilutions 200 microliter of BHI broth was 

added into the next 9 tubes separately. 
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 Then from the initial tube 200 microliter was 

transferred to the first tube containing 200 

microliter of BHI broth. This was considered 

as 10
-1

 dilution. 

 From 10
-1

 diluted tube 200 microliter was 

transferred to second tube to make 10
-2

 

dilution. 

 The serial dilution was repeated up to 10
-9

 

dilution for each drug. 

 From the maintained stock cultures of required 

organisms, 5 microliter was taken and added 

into 2 ml of BHI (brain heart infusion) broth. 

 In each serial diluted tube 200 microliter of 

above culture suspension was added. 

 The tubes were incubated for 24 h at 37 °C  in 

the incubator and observed for turbidity 

For facultative anaerobes, tubes were incubated at 

37 °C for 48 - 72 h in CO2 Jar. 

HIMEDIA M210-500 g: Brain heart infusion 

broth-500g 

RESULTS: 

Phytochemical Study Results: The phytochemical 

study results of the extarcts and polyherbal 

formulation have shown positive results for 

polyphenolic compounds. The results have shown 

the presence of phytoconstituents such as 

flavonoids, glycosides, alkaloids, proteins, etc. 

Table 1. 

TABLE 1: RESULTS OF PHYTOCHEMICAL STUDY 

Phytochemical  

tests 

Grapes peel 

extract 

Neem  

extract 

Clove  

extract 

Fennel  

extract 

Polyherbal mouth 

wash 

Alkaloids 

Dragendroff's test 

Mayers test 

Hagers test 

Wagners test 

- ++ - - ++ 

Flavanoids 

Shinoda test 

Alkaline reagent test 

Lead acetate test 

Ferric chloride test 

+ - + + + 

Tests for Glycosides 

Baljet test 

Legal test 

Keller-Killiani test 

Liebermann's test 

+ - - + + 

UV-Vis Spectrum Analysis: The UV-Vis 

spectrum of the grapes peel extract has shown 

characteristic peaks of polyphenols at 270 - 280 nm 

typical for phenolic compounds (trans-resveratrol) 

Fig. 4. 

 
Trans-resveratrol 

Determination of Anti-bacterial Activity of the 

Extracts: Antibacterial potency against S. aureus, 

E. faecalis and S. mutans by the standard method 

using Ciprofloxacin as a standard drug was carried 

out. 

Anti-Bacterial Study: Details of the strain number 

of the bacteria used are 

1) E. fecalis: ATCC - 35550 

2) S. mutans: ATCC 251  

3) S. aureus: 12598 

Concentration of Drug: 

Ciprofloxacin (10 µg): S. aureus  - 2µg/ml 

                                      E. faecalis -  

                                      S. mutans  - 

Ingredients Gm/liter 

Calf brain, infusion from 200.00 

Beef heart, infusion from 250.00 

Proteose peptone 10.00 

Dextrose 2.00 

Sodium chloride 5.00 

Disodium phosphate  

Final pH (at 25ºC) 7.4+/-0.22.50 
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The values of MIC for the standard for disc 

diffusion method are as follows:- 

Ciprofloxacin (10 µg): S. aureus- 26 mm 

                                      E. fecalis- 27 mm 

                                     S. mutans- 27 mm 

The antibacterial study for the extracts and 

polyherbal mouthwash was also carried out as per 

the above procedure and the results of the study 

along with the zone of inhibition were recorded 

Table 2 and 3. 

TABLE 2: RESULTS OF ANTIBACTERIAL ACTIVITY 

Extracts Microorganisms  Dilutions (mcg/ml) 

75 50 25 15 7.5 

Grapes peel S. aureus S R R R R 

 E. fecalis R R R R R 

 S. mutans S S R R R 

Clove S. aureus S S S R R 

 E. fecalis S S S S R 

 S. mutans S S S R R 

Fennel S. aureus S R R R R 

 E. fecalis R R R R R 

 S. mutans S S R R R 

Neem S. aureus S R R R R 

 E. fecalis R R R R R 

 S. mutans S S R R R 

Polyherbal mouthwash S. aureus S S R R R 

 E. fecalis S S R R R 

 S. mutans S S R R R 

 

DISCUSSION: The extracts of neem, grapes peel, 

fennel, myrrh along with polyherbal mouth wash 

were subjected to phytochemical study Table 1 and 

spectral study using UV-Vis spectral analysis Fig. 

4. The phytochemical analysis has shown the 

presence of various phytoconstituents in the 

extracts and all of them in polyherbal mouth wash 

which gives us information that the reported 

phytoconstituents such as alkaloids, flavonoids, 

glycosides, steroids etc. were present in their 

corresponding extracts and all of them are present 

in the polyherbal formulation successfully. Hence 

these phytoconstituents such as azardichtin, t-

resvetrol and eugenol which are the main active 

constituents of neem, grape peel and clove 

respectively were responsible for the antibacterial 

efficacy of the polyherbal formulation 
20

. The 

absence of alcohol is an important factor which 

avoids the risk of ‘habit forming in some people 

who are already addicted to alcohol, although the 

presence of alcohol may improve the antimicrobial 

Table 2 and 3. 

The spectral analysis of the grapes peel extract 

which was the chief constituent of the polyherbal 

mouthwash has shown the presence of trans-

resveratrol at 270-280 nm in UV-VIS spectrum Fig 

5. This has confirmed the presence of it in the 

extract which will be carried to the mouthwash and 

make it more powerful antibacterial and probably 

anticancerous home remedy for the tobacco 

chewers Fig. 4. 

TABLE 3: ZONE OF INHIBITION 

Extracts Microorganisms Zone of inhibition 

(mm) 

Grapes peel S. aureus 9 

 E. fecalis R 

 S. mutans 13 

Clove S. aureus 13 

 E. fecalis 18 

 S. mutans 14 

Fennel S. aureus 8 

 E. fecalis R 

 S. mutans 12 

Neem S. aureus 8 

 E. fecalis R 

 S. mutans 12 

Polyherbal 

mouthwash 

S. aureus 9 

 E. fecalis 10 

 S. mutans 12 

Further, the extracts developed good sensitivity 

towards the microorganisms, S. aureus, S. mutans 

and E. fecalis for different dilutions. The zone of 

inhibition was observed to be 8 mm, 9 mm, 12 mm, 

13 mm and 14 mm for dilutions 75 mg/ml, 50 

mg/ml and 25 mg/ml respectively.  
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This shows that the microorganisms are highly 

sensitive to the extracts only at higher dilutions as 

compared with the standard drug Ciprofloxacin. 

The diffusion tube with minimum turbidity showed 

maximum sensitivity. However, since this 

polyherbal mouthwash is prepared from indigenous 

plants, it is more safer than the other commercial 

mouthwashes Fig. 1-3. 
 

FIG. 1: POLYHERBAL MOUTHWASH 

  
              FIG. 2A: ANTIBACTERIAL STUDY BY SERIAL                  FIG. 2B: ANTIBACTERIAL STUDY OF FORMULATION  

                                      DILUTION METHOD                                                                 BY SERIAL DILUTION METHOD 

  

  
FIG. 3: ZONE OF INHIBITION PRODUCED BY STANDARD, EXTRACTS AND POLYHERBAL MOUTHWASH 

   
FIG. 4: ANTIBACTERIAL ACTIVITY OF EXTRACTS 
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FIG. 5: UV-VIS SPECTRAL STUDY OF GRAPES PEEL 

EXTRACT  

CONCLUSION: A study effort has been made to 

combine the active constituents of different extracts 

to make an effective polyherbal mouthwash 

formulation which is free from alcohol. For the 

present study neem, fennel, grape peels and clove 

extracts have been used for their reported activities 

including anti-bacterial activity. Hence, these 

extracts were tested along with the polyherbal 

mouthwash for anti-bacterial activity and anti-

biotic activity. The phytochemical tests and 

spectral analysis have confirmed the presence of 

various phytoconstituents in the extracts and 

formulation, which makes the formulation more 

efficacious. The presence of trans-resveratrol 

(grapes peel extract) in this formulation is an added 

advantage for the formulation since it is known for 

antioxidant and anti-cancerous potency. Hence this 

polyherbal mouthwash is useful as a home remedy 

for the tobacco chewing patients who have both 

dental infections and patches which may lead to 

oral cancer. However, further study need to be done 

to justify this by the polyherbal mouth rinse.   
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