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Abstract - The oral hygiene is of utmost importance in healthcare system as it is not only related with health as a whole
but it is also linked with physical appearance and societal communication senses, as well as bad breath and other oral
problems play adverse effect on personality and self confidence. The tooth pastes and tooth powders available in the
market may have harmful ingredients, many statutory warnings related with cautious use of it are being floated in social
media. All these facts drag our attention towards our traditional system of medicines Ayurved, which mentions many
herbal as well as mineral drugs which are known to be effective in oral hygiene. The present study aims to formulate a
red tooth powder using such herbs and minerals. The study presents formulation, standardization and efficacy of the
formulation through macroscopic, physicochemical, phytochemical screening, spectral analysis like HPTLC and
antimicrobial activity of various extracts of herbal tooth powder in dental caries. It also aims to prove the age old texts
which state various activities of herbal drugs on dental diseases through scientific evaluation.
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I.

INTRODUCTION

Dental caries is a common oral bacterial pathology caused by biofilms consisting of microorganisms present on the
tooth surface.1 The cariogenic bacteria like Streptococcus mutans, Staphylococcus aureus, Streptococcus miti and
fungi like, Candida albicans subsequently metabolize sugar to organic acid such as lactic acid which is responsible
for the demineralization of the tooth enamel.2, 3, 4 The prevention strategy against dental caries includes the
elimination of cariogenic microorganisms from the oral cavity, inhibition of their plaque formation and the
enhancement of tooth resistance to demineralization.
Despite the efficacy of many toothpaste formulations with antibacterial properties,5,6there is an increasing societal
desire to rely on naturally occurring compounds for health care, Ayurved has mentioned many such herbs which
have profound effect on oral hygiene and have also found their way into dentistry.7 The antimicrobial activity of the
herbs are due to the presence of secondary metabolites such as alkaloids, flavonoids, polyphenols, and lectins.8
Tooth powders are more popular in suburban and rural areas. The constituents of tooth powder and tooth pastes are

same except that tooth powders do not contain humectant, water and binding agents.9 The primary function of tooth
powder is the cleaning of the accessible surfaces of the teeth.10 Herbal tooth powder has been around for centuries
and many believe it to be an essential part of any teeth-cleaning regimen.11 Natural products have been recently
investigated more thoroughly as promising agents for the prevention of oral diseases, especially plaque- related
diseases such as dental caries due to side effects of use of some hazardous chemicals in the most of the marketed
tooth pastes and powders which has created alarming situation specially amongst the children.
This study is thus aimed to provide an alternative to the consumer and formulate herbal tooth powder using
ingredients mentioned in Ayurveda such as SuvarnaGairic, Trifalachurna, Trikatuchurna, Baboolchhal,
Kapoorkachari, Jyeshtamatha, Loung tail, Kapoor, Ajwain sat, Pudina sat and Goghruta (Ayurvedic references
Table no. 2), standardize and study the efficacy of the formulation (Red tooth powder) through Macroscopic,
Physicochemical, phytochemical screening, Spectral Analysis like HPTLC and antimicrobial activity of various
extracts of herbal tooth powder in dental caries.
II. MATERIALS AND METHODS
Collection, processing and authentification
All drugs are collected from the local market. The authentification of drugs was done by Dr. S.K. Padoley, Ex.
H.O.D., Deptt. Of Botany, Porwal College of Science, Kamptee. The Standardized herbal materials were dried under
shade and tested for their moisture content until it came below six percent and tested for their standards according to
Ayurvedic Pharmacoepia of India. The materials were powdered and used for the formulation of Herbal tooth
powder. All the chemicals and reagents were purchased from Hi-Media (India) Ltd. and Merck India Ltd.
Formulation of herbal tooth powder
Composition of the developed formulation is summarized in the table (Table No.1). The powdered herbal materials
and Suvarngairic were sieved through a mesh size 85. Purification of Suvarngairic was done by melting cow ghee in
a pan and pouring Suvarngairic after putting off the gas flame. The material was stirred for few minutes. Camphor
and thymol were powdered and mixed to obtain them in liquid form. All the herbal materials, purified Suvarngairic,
clove oil, menthol and liquid obtained by mixing camphor and thymol were mixed together thoroughly and swirled
in mixer grinder for 5 minutes.
Table 1 Composition of herbal tooth powder

S.no

Ingredients

Botanical name/English name

Quantity

1

Suvarna Gairic

Red Iron oxide (Haemetite)

500 g

2

Trifala churna
Mixture of 3 herbs namely
Amla, Haritki and Baheda in
equal parts :

1.
2.
3.

125 g

3

Trikatu churna
Mixture
of
3
herbs
namelyShunthi, Kalimirch and
Pippali
in equal parts:

Mixture of 3 herbs in equal parts:
1. Zingiber officinale Roxb. (Rhizome)
2. Piper nigrum (Fruit)
3. Piper longum Linn. (Fruit)

125 g

4

Babool chhal

Acacia nilotica (Linn) (Bark)

250g

5

Kapoorkachari

Hedychium spicatum (Rhizome)

125g

6
7

Jyeshtamatha
Loung tail

Glycyrrhiza glabra Linn (Stolon and root)
Clove Oil

125 g
25 g

8

Kapoor

Camphor

40 g

9

Ajwain sat

Thymol

40 g

Emblica officinalis Gaertn (Fruit)
Terminalia chebula Retz (Fruit)
Terminalia bellirica (Gaertn) Roxb (Fruit)

10

Pudina sat

Menthol

40 g

11

Goghruta

Ghee of indigenous cow

25 g

Table2 Ayurvedic references of ingredients used in herbal tooth powder

S.n
1

Name of ingredients
Suvarna Gairic

Text-book ref.
Rasaratna samuchhya

Verga
Uparasa

Shloka no.
R.R.S.3/47

2

Trifala churna
Mixture of 3 herbs in equal parts :
1. Amla
2.Haritki - 3.Baheda -

Bhavprakash Nighantoo

Haritkyadi Verga

Bh.Ni .43

3

Trikatu churna
Mixture of 3 herbs in
parts:1.Shunthi
2.Kalimirch
3.Pippali

Bhavprakash Nighantoo

Haritkyadi Verga

Bh.Ni.64

equal

4

Babool chhal

Bhavprakash Nighantoo

Vatadi Verga

Ni.Rat.39

5

Kapoorkachari

Bhavprakash Nighantoo

Karpooradi verga

Bh.Ni.100

6
7

Jyeshtamatha
Loung tail

Bhavprakash Nighantoo
Bhavprakash Nighantoo

Haritkyadi Verga
Karpooradi verga

Bh.Ni.146
Bh.Ni.59

8

Kapoor

Bhavprakash Nighantoo

Karpooradi verga

Bh.Ni.3

9

Ajwain sat

Bhavprakash Nighantoo

Haritkyadi Verga

Bh.Ni.79

10

Pudina sat

Si.Bhai.ma

11

Goghruta

Shodhana Dravya
For Gairika

Ni.Rat.

Standardization of formulation
Standardization of herbal tooth powder was carried out by parameters mentioned below.Organoleptic characters: The sample was evaluated for organoleptic characters using parameters like appearance,
colour, odour and taste.
Microscopy: 5g of tooth powder was taken and washed thoroughly with distilled water, the material was allowed to
settle, and the supernatant was rejected without loss of material. Ten mg of the herbal tooth powder was taken,
stained with iodine solution and mounted in 50 per cent glycerine to examine the starch grains. To observe the other
important microscopic characters, one gram of the sample was taken with chloral hydrate and part of it (10mg
approx)was mounted in 50 per cent glycerine; one gram of sample was boiled with 2 per cent potassium hydroxide,
washed with water and part of it (10mg approx)was mounted in glycerin. All the slides were observed.
Physico-chemical evaluation: The sample was evaluated for physico-chemical parameters like loss on drying, total
ash content, acid insoluble ash content, alcoholic extractive, water extractive and pH of 10 percent aqueous solution
using methodology mentioned in Ayurvedic Pharmacopoeia of India.

HPTLC screening of herbal tooth powder:
The HPTLC system (Camag, Muttenz, Switzerland) consisted of Limomat V autosprayer connected to a nitrogen
cylinder, a twin trough chamber, a derivatization chamber, and a plate heater. Precoated silica gel 60 F254 TLC plates
(10 × 10
ickness 0.2
were prewashed twice with 10
80 C for 5
10g tooth powder was extracted with 100ml of Methanol by keeping the flask on rotator shaker for 24 hours. Extract
was filtered to dryness on water bath. The dried mass left was weighed and redissolved in methanol. Extract of tooth
powder along with extracts of ingredients were applied on pre-coated silica gel 60F254 aluminum sheets
(20× 10
with the help of Linomat 5 applicator attached to CAMAG HPTLC system, which was programmed
through WIN CATS software.The plate was analyzed by using the Mobile Phase Toluene:Methanol:Ethyl acetate
(5:2:2) and developed by using 5% Methanolic Sulphuric acid reagent at 1050C for 5mins.

Phytochemical Evaluation:
The Methanol extracts ofTooth powder was subjected to preliminary Phytochemical tests.(13)

Antimicrobial activity:
Preparation of extracts: 5gm of herbal tooth-powder samples were taken and dissolved in 50ml of ethanol,
methanol, acetone, dimethyl sulphoxide (DMSO) separately and allowed to stand for 24 hours and then filtered
using the Whatman filter paper no. 42. The extracts so obtained were exposed to air under sterile conditions in UVilluminated laminar air flow to obtain powdered extracts. The powdered extracts were serially diluted in sterile 75%
DMSO to obtain thedilutions of 100µg/µl, 10µg/µl, 1µg/µl.
Antimicrobial activity:
The bacterial strains like Escherichia coli, Staphylococcus aureus and fungal strains like Actinomycetes species,
Pseudomonas species, Pseudomonas aeruginosa were employed for antimicrobial activity using cup plate method.
20 ml of melted nutrient agar medium was inoculated with culture of above mentioned 5 pathogens in a petri dish.
The cups (5 mm diameter) were punched in the petri dishes and filled with 20 µl of different diluted extracts. The
plates were incubated at 37 0C for 24 hours. After the completion of incubation period, the zone of inhibition in
millimeter was measured.
III. RESULTS AND DISCUSSIONS
Organoleptic characters: The sample was evaluated for organoleptic characters using parameters like appearance,
colour, odour and taste. The formulation was red colored powder with characteristic odour and astringent taste.
Microscopy: The powder microscopy showed multicellular, uniceriatetrichomes, spindle shaped stone cells (Pippli),
parenchymatous hypodermis (Marica), yellow coloured oleo-resin cells, oval to star shaped starch grains (Sunthi),
crystal fibers and pitted vessels showing honey comb structures (Yasti), group of elongated sclerids with broad
lumen (Haritaki), thin walled epidermis with paracytic stomata (Amalki), long fibers with tanniferous stone cells
(Babool).
Physico-chemical evaluation: The pH of 10 percent solution was 6-7. The loss on drying was not more than 6
percent. The total ash and acid insoluble ash were not more than 34 and 19 percent respectively. The yield of
extracts for water and ethanol were not less than 18 and 20 percent respectively. (Table No.3)
Table 3. Physico-chemical evaluation

S.no.
1
2
3

Parameter
pH of 10% solution
Loss on drying
Bulk Density

Observations
6-7
Not more than 6 per cent
0.588gm/cc

4

Total ash

Not more than 34.00 per cent

5

Acid insoluble extractive

Not more than 19.00 per cent

6

Water soluble extractive

Not less than 18.00 per cent

7

Alcohol soluble extractive

Not less than 20.00 per cent

Phytochemical Evaluation: The Results are mentioned in table 4
Table 4 Preliminary phytochemical screening Phytoconstituents

Alkaloide
s
-

Anthaquinone
s
-

Carbohydrate
s
+

Flavonoid
s
+

Phenoli
c groups
+

Saponin
s
+

Steroid
s
-

Tannin
s
+

Tritepene
s
+

+ = Present - = Absent

HPTLC studies: HPTLC of methanolic extract on Silica gel “G” using solvent system Toluene:Methanol:Ethyl
acetate (5:2:2) on spraying with 5% Methanolic Sulphuric acid regent and heating the plate at 105
showed spots under U.V. 366 a, .(Fingerprinting: Fig1and2,3Ddisplay:Fig.3and4)Track1.Redmanjan, 2.Amla,
3.Hirada, 4.Baheda (Triphala), 5.Suntha, 6.Kalimirch, 7.Pippali (Trikatu), 8.Babool, 9.Kapoorkachari,
10.Jyeshtamadha, 11.Cloveoil, 12.Camphor1, 13.Thymol, 14.Menthol, 15.Cowghee.
Fig. 1: Fingerprinting of herbal tooth powder along with ingredients: Underivatized plate at 366nm

Fig. 2: Fingerprinting of herbal tooth powder along with ingredients: Derivatized plate at 366nm

Fig. 3: 3D Display at 366nm (Underivatized plate)

Fig. 4: 3D Display at 366nm (Derivatized plate)

Antimicrobial activity: The zone of inhibition of different concentrations of different extracts of herbal tooth
powder against various pathogens is summarized in table no. 5. The dilutions 100µg/µl and 10µg/µl were found
effective against all the pathogens.
Table 5. Zone of inhibition (mm) of different extracts against various pathogens

Organisms

Ethanol

Methanol

Acetone

DMSO

µg/µl

µg/µl

µg/µl

µg/µl

100

10

1

100

10

1

100

10

1

100

10

1

20

10

-

10

-

-

20

12

9

10

8

6

16

14

-

15

10

7

14

-

-

21

14

7

E-coli

18

17

-

14

7

-

24

10

7

12

7

6

Actinomycetes

1

8

-

14

8

7

14

8

6

17

10

-

14

10

-

18

7

-

15

-

-

15

8

-

Staphylococcus
aureus
Pseudomonas
species

species
Pseudomonas
aureginosa

IV. CONCLUSION
Antibiotics and other antimicrobial agents are effective in the prevention and treatment of dental caries, but they also
cause undesirable side effects such as ecologic disturbance of oral and gut flora. Furthermore, viridians group
streptococci including S.mitis, S.mutans, C.albicans and most representative human cariogenic bacteria are
moderately resistant to antibiotics. All these facts have resulted in research and development in the search for new
antimicrobial formulations. Natural plant products are an important source to control bacterial pathogens.
[13]
Therefore in the present study, a polyherbal tooth powder was developed and evaluated for antimicrobial activity
which has showed excellent results. The positive efficacy study encourages the validation of traditional knowledge.
The fingerprinting through HPTLC along with the ingredients showing the parallel spots validates the method of
preparation. The standardization of the product, which eventually is a big lacuna of Herbal industries, also provides
a full proof technology for the future manufactures.
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