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ABSTRACT

In India, remarkable dental problems are due to microbial infections. Dental problems are classified in to three
types, formation of dental plaques, dental caries and periodontal diseases. When plaque accumulates on tooth
surface due to biochemical reactivity of complex micro-organisms leads to dental caries.The perpetual and most
common disease today is Dental caries also known as tooth decay. The prime application of toothpaste is
elimination of bacteria in mouth and to promote oral cleanliness. The essential criteria being the toothpaste should
impart abrasive action and good breath. Herbal toothpaste must ascertain oral hygiene at reliable low cost and it
freshen our breath by preventing various gum diseases. Herbal toothpaste is entirely destitute of harmful chemical
substances liable for tooth staining and altered taste. Plaque formation begins with the formation of a
glycoproteinaceous pellicle layer, constituted from components of saliva, crevicular fluid, host and bacterial cells.
Though the pellicle layer primarily serves as a protective barrier, it also acts as a substrate for bacterial
accumulation which invariably forms dental plaque. Hence considerable attention turned on natural ingredients
used for the treatment of dental plaque. Pineapple is the common name of Ananascomosus (syns. A. sativus,
Ananassa sativa, Bromeliaananas, B. comosa). Pineapple is the leading edible member of the family Bromeliaceae,
Bromelain is a chief protease enzymes found in pineapple plant (Ananascomosus). Hence the main aim is to
formulate and evaluate herbal toothpaste containing Bromelain and Tulsi extract that removes plague and promotes
the oral hygiene.
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INTRODUCTION

Dental caries is one of the major infectious microbial
disease, leads to localized dissolution and impairment of
the calcified tissues of the teeth. If proper attention is not
paid means it contributes to pain, tooth loss, infection
and even death in severe cases. Nowadays, Dental
caries is the most prevalent and exist as common
diseases throughout the world. In maintenance of oral
care toothpaste hold the attention in entire oral health
care. The practice of toothpaste formulations set about in
China and India, as 300-500 BC."”) In ancient days, to
combat caries, most commonly used abrasives were
squashed bone, pulverized egg and clam shells. The food
we eat has been acted by bacteria and produces acid
which cause serious consequences like damage to tissues
of teeth. Due to poor maintenance of tooth, the bacteria
act on the left over food in mouth and transform in to
acid which in turn is converted to waste product. The
secreted acid demineralizes the enamel of tooth which is
the prime stage for dental caries. Due to
demineralization, tooth unable to strengthen calcium and
phosphate eventually drives to sepsis and formation of

pus around the tooth. An untreated cavity causes
infection in tooth called as tooth abcess. Since herbal
tooth paste is devoid of fluoride it cleans the teeth safely
and refresh our breath. The pineapple (Ananuscomosus)
is a multiple fruit belings to Bromeliaceae family.
Bromelain is a mixture of proteases derived from various
parts of Pine apple are correlated to its proteolytic
activity. Tulsi (Ocimum sanctum) the Queen of Herbs
belongs to family: Lamiaceae effective in the treating
dental caries.

MATERIALS AND METHODS

Extraction of bromelain from pineapple

Bromelain is the plant protease enzyme extracted from
various parts of pineapple such as pulp, stem, peel and
the leaves. The pineapple was purchased from a local
market. The peel, pulp, stem and leaves were separated
and cut in to small pieces and weighed
separately.Pineapple with leaves and stem washed with
250 ml of 0.1 % H,0, solution. The juice obtained from
the stem, leaves were blended with sodium acetate buffer
subjected to filtration followed by centrifugation of the
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filtrates at 10,000 rpm.The supernatant were subjected to
refrigeration at 4°C with the addition of 0.05% sodium
azide.! The formulation of Herbal toothpaste was shown
in Table: 1.

Tulsi leaves extract

Tulsi leaves were collected from local market in
Thiruninravur. The specimens were identified by a
botanist and a pharmacognosit for their authenticity.

Fig 1: Bromelain extract.

Formulation of Herbal toothpaste.
Table 1: Formulation of Herbal toothpaste.

Initially the leaves were separated from stem and washed
with water. It is subjected to shadedrying for two weeks
to avoid chemical degradation due to sunlight. Electric
blender was used for process of pulverization. 250 g of
finely powdered Tulsi leaves was macerated with 100 %
ethanol for 3 days. The resultant alcoholic decotion was
filtered with whatman filter paper to get a clear filtrate.
The filtrate has been subjected to low temperature <60°C
to get a solid residue.
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T8I EXTRACT

Fig 2: Tulsi extract.

SINo  Name of the Ingredient  Qty for 100 gm
1. Bromelain extract 2ml
2 Tulsi leaves extract 2gm
3 Clove oil 0.2 ml
4 Calcium carbonate 50 g
5 Glycerin 40 ml
6 Soap nut powder 259
7 Titanium dioxide 059
8. Menthol 0.2¢g
9 Honey 2 mi
10 Sodium chloride 24
11. Methyl paraben 0.02 g

Procedurel®®

50g of Calcium carbonate is was taken in mortar and
pestle. To this added 2ml Bromelain extract and Tulsi
extract. The mixture was triturated in clockwise
direction. Then added 2.5 gm of soap nut powder, 0.5gm
of Titanium dioxide followed by 2gm of Sodium
chloride which was already sieved and triturated. All the
ingredient, which was selected, sieved and then triturated

were added by continuous mixing with 0.2gm of
powdered Menthol crystals and 2ml of Honey. Then
40ml of Glycerine was added and triturated well to
achieve desire consistency. To impart analgesic action,
0.2ml of Clove oil was added and mixed well. Finally
add 2gm of methyl paraben were added and mixed well
to form uniform mixture.

Fig 3: Preparation of tooth paste.

Fig 4: Formulated toothpaste.
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RESULTS

Characterization of tooth paste

Organoleptic evaluation

Colour: The colour was checked visually.

Odour: The odor of tooth paste determined by smelling
it.

Taste: The taste of tooth paste checked manually by
tasting the product.

Smoothness: The smoothness was tested by rubbing the
toothpaste between the fingers.

pH determination!”’

10 gm of toothpaste was taken in 150 ml beaker. Then 10
ml of freshly boiled & cooled water (at 27°C) was added
and stirred well to formulate as suspension. The pH was
determined within 5 minutes using pH meter and the
results were listed in Table 2.

Determination of grittiness™

To find out the presence of hard sharp edged abrasive
particles by extruding about 15 to 20 mm length paste
from a collapsible tube of each sample on butter paper. It
was presses it along its entire length by finger and the
results were listed in Table 2.

Determination of spreadability™

1 gram of toothpaste was placed on a glass slide (10 x 10
cm), covered with another glass slide. Then carefully
placed 2 kg weight of on covered glass slide (Sliding is
not allowed). The spreading (in cm) of the toothpaste
was determined after 3 minutes. The experiment was
repeated in triplicate and the average value is determined
and the results were listed in Table 2.

Fig 5: Test for spreadability.

Test for extrudability

Formulated toothpaste was filled in standard capped
collapsible aluminium tube and sealed by crimping
method. Initially the weight of toothpaste tube was noted
and it placed between two glass slides and clamped. 500
g was placed over the tube and then cap was removed.
The tooth paste extruded from the tube was collected and
weighed. The percent of extruded paste was calculated
and the results were listed in Table 2.

Foaming power!%

The toothpaste was transferred in to an measuring
cylinder and shakes the suspension for 12times. Finally
the measured the volume of the foam produced is noted
after shaking for 5 minutes and the results were listed in
Table 2.

Fig 6: Test for foamability.
Determination of moisture and volatile matter™"
Accurately 5 g of a sample was weighed and placed in a
porcelain dish with 6-8 cm in diameter and 2-4 cm depth
in it. The sample is subjected to drying in an oven at
105°C and the results were listed in Table 2.

Fig 7: Test for moisture and volatile matter.

Microbiology study™?

To determine the antibacterial activity microorganism
such as E.coli,candida albicans, and staphylococcus
aureus were taken and Agar-well diffusion standard cup
plate technique was used. The melted media were seeded
with the suspension of micro-organisms and permitted to
solidify state. Sterile forceps was used for the aseptic
transfer of Himedia in to petridish aseptically.
Formulated herbal tooth paste was kept for diffusion in
an incubator at 30°C for 5-7 days. The antimicrobial
activity was determined based on zone of inhibition
measurement.
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Table 2 : Evaluation of herbal toothpaste.

SINo | Name of the Test Results
1. Colour White
2 Odour Mint
3 Taste Sweet
4 Smoothness Smooth
5 pH 5.5
6 Gritiness No gritty particle found
7 Spreadability (cm) 4.5
8 Extrudability amount percentage 89.37
9 Foaming ability 54
10 Moisture and volatile matter (% by mass) 2

Antimicrobial activity of Herbal toothpaste
Antimicrobial activity of Herbal tooth paste was
determined by disc diffusion method. The Herbal tooth

Table 3. Antimicrobial activity of herbal toothpaste.

paste exhibited significant antibacterial activity against
all the microorganisms studied and the results are given
in table 3.

SI.No | Organism 50 pg/ml | 100 pg/ml | 50 pg/ml | 100 pg/ml
1 E.coli + + + ++
2 Staphylococcus aureus ++ ++ ++ +++
3 Candida albicans ++ ++ ++ +++

CONCLUSION

Every individual owes to have attractive teeth to promote
their beauty. Most commercially available toothpaste
contains harmful chemicals, hence herbal toothpaste
plays prominent role in maintaining the oral hygiene and
preventing dental caries. A splendid set of teeth depicts
health and youthfulness, and has influence on career
prospects t00.**) Bromelain enzyme derived from stem
of pine apple acts as plague remover and general cleaner.
Tulsi used for maintaining good dental health by
counteracting bad breathe and provide massage action to
gums.Sodium chloride content used to prevent the
formation of Leptotrichae coating hence it prevents the
harm to enamel. The findings of the study revealed that
effective herbal toothpaste can be made with our
traditional plants to combat dental caries and impart
shine and good holistic appearance to teeth. Hence the
lab made herbal toothpaste meets all the ideal
requirements of economic value.*¥

ACKNOWLEDGEMENT

We are thankful to Prof.A.Maheswaran, Principal, Jaya
College of Paramedical Sciences, College of Pharmacy,
for his support and motivation towards during our work.

Conflicts of interest: We declare no conflict of interest
of any kind with anybody.

REFERENCE

1. Davies R, Scully C, Preston AJ. Dentifrices- an
update. Medicina Oral Patologia Oral y  Cirugia
Bucal, 2010; 15: 976-782.

2. 2.Ersoy, M, Tanalp J, Ozel E, Cengizlier R, Soyman
M. The allergy of toothpaste: a case report.
Allergoletimmunopathol, 2008; 36: 368-370.

3. Jardim J. Alves L. Maltz. M. The history and global
market of oral home-care products. Brazilian Oral
Research, 2009; 23: 17-22.

4. Roshan T, Pavan D, Mahendra G.Formulation and
evaluation of Herbal Toothpaste: Compared with
Marketed Preparation.International Journal of
Pharmaceutics and Drug Analysis, 2017; 5(10): 406-
410.

5. Jia-Xu Chen, Yue-Yun Liu, Shao-Xian Wang, and
Xiao-Hong Li, “Efficacy of Crest Herbal Toothpaste
in “Clearing Internal Heat”: A Randomized, Double-
Blind Clinical Study,” Evidence-Based
Complementary and Alternative Medicine, 2013;
807801: 7. https://doi.org/10.1155/2013/807801.

6. Siddharth Sharma, Dr S.S Agarwall, Jai Prakash,
Manoj Pandey, Anjali Singh, Formulation
Development and Quality Evaluation of Polyherbal
Toothpaste “Oral S”International Journal of
Pharmaceutical Research &Allied Sciences, 2014;
3(2): 30-39.

7. Mohammad FarzinFiroozian,
ShirinMoradkhani, “Formulation and
physicochemical evaluation of toothpaste formulated
with Thymus vulgaris essential oil”
Journal of Herbmed Pharmacology, 2017; 6(3): 130-
135.

8. ShivprasadDoijad, RanjitJadhav, Vijay Jadhav,
Shrinivas Mali, AshwiniAigale, AmolSherikar, John
Disouza, “An Approach of Formulation and
Evaluation of Herbal Toothpaste by Comparison
with Commercial Toothpastes” International Journal
of Pharmacy and Pharmaceutical Research, 2018; 12
(3): 174-182.

9. Phalke PL, Rukari TG and Jadhav AS: Formulation
and evaluation of toothpaste containing combination
of aloe and sodium chloride. International journal of

Kiani,

WWW.ejpmr.com

403



https://doi.org/10.1155/2013/807801

Gowri et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14,

pharmaceutical sciences research Human, 2019;
10(3): 1462-67.

Ahle NW, Hamlet MP. Enzymatic frostbite eschar
debridement by bromelain. Annals Emerging
Medicine, 1987; 16(9): 1063-1065.
ShivprasadDoijad, Ranjit Jadhav, Vijay Jadhav,
Shrinivas Mali, Ashwini Aigale, Amol Sherikar,
John Disouza. An Approach of Formulation and
Evaluation of Herbal Toothpaste by Comparison
with Commercial Toothpastes.International journal
of pharmaceutical sciences research Human, 2018;
12(3): 174-182.

Asha M. Jagtap, Sudhir R. Kaulage, Shivam S.
Kanse, Vishal D. Shelke, AkshataS. Gavade,
Ganesh B. Vambhurkar, Rohit R. Todkar, Vidya N.
Dange. Preparation and Evaluation of Toothpaste,
Asian Journal of Pharmaceutical Analysis, 2018;
8(4): 191-194.

T. Mangilal, M. Ravikumar. Preparation And
Evaluation Of Herbal Toothpaste And Compared
With Commercial Herbal Toothpastes: An, Invitro
Study. International Journal of Ayurvedic and
Herbal Medicine, 2016; 6: 2266 —2251.
Fraunhofer-Gesellschaft. "New evaluation method
for assessing toothpastes." ScienceDaily.
ScienceDaily, 2012; 9.
ww.sciencedaily.com/releases/2012/10/1210091112
36.htm.

WWW.ejpmr.com

404




