
ABSTRACT
An important property that is necessary in a health drink is to have good antimicrobial property. This is a first of its 
kind health drink that focuses primarily on oral health. The aim of the present study was to estimate the antimicrobial 
activity of a newly formulated health drink. The various components were weighed out and grinded to fine homogeneous 
powder.The sample health drink powder was prepared by weighing out 10g of whole black pepper, 18g of almonds, 15g 
of raisins, 10g of dried and powdered mango peel and fruit along with about 1g of turmeric powder. The same was then 
assessed against Streptococcus mutans by incorporating it in different dilutions in nutrient agar and incubating the 
same. It was observed that there was reduction in the growth with increase in concentration. The final growth cultures 
were compared with the positive and negative controls to estimate the efficacy of the health drink. When colonies were 
counted it was observed that there was a significant reduction in colonies between 200ml of the extract and 1000ml 
of the extract. This was a very significant finding as the usage of the health drink would in turn potentially decrease 
the microbial load in the oral cavity. Within the limits of the present study the formulated health drink proves to have 
a very good antibacterial activity against common oral pathogens and the discussion also proves the efficacy of the 
same against systemic pathogens as well. Further studies would lead to the introduction of a superior health drink in 
the market which would help the entire human race.
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INTRODUCTION

dental caries, otherwise known as tooth decay, is 
one of the most prevalent chronic diseases of people 
worldwide; individuals are susceptible to this disease 
throughout their lifetime. dental caries forms through a 
complex interaction over time between acid-producing 
bacteria and fermentable carbohydrate, and many host 
factors including teeth and saliva. The disease develops 
in both the crowns and roots of teeth, and it can arise 
in early childhood as an aggressive tooth decay that 
affects the primary teeth of infants and toddlers. There 
is no particular health drink that focuses on oral health, 
various focus on systemic health.

Initially the constituents of tea were studied as it is one 
of the most drinks that are consumed in the population. 
and the effect of each compound was observed. literature 
evidence showed that the major component of tea 
was polyphonic compounds. Among the polyphonic 
compounds the major compounds were flavonoids. 
Within flavonoids the major one was tannins (Glade, 
2000). When Tannins undergo oxidation produced 
theaflavins and thearubigins which were responsible for 
the dark colour and robust flavour of tea. other major 
flavonoids that were present were catechin, epicatechin, 
epicatechin gallate, gallocatchin, epigallocatechin gallate 
(eGcG) (knop et al., 2015). eGcG is present in higher 
levels in green tea in comparison with that of normal 
tea. eGcG is the component that is majorly responsible 
for the health benefits from green tea. It is correlated 
for the anticancerous property (Havsteen, 2002). The 
compound aids in weight loss etc. 

Amino acids that are present in tea are majorly 
responsible peculiar umami taste of tea. out of which 
the major amino acid present is l-Theanine. l- theanine 
is a compound that is responsible for that feeling of 
relaxation that one acquired when they drink tea. It also 
promotes brain activity. The enzymes that are present 
in tea include polyphenol oxidase and peroxidase which 
are responsible for the browning of tea leaves (Feng, 
2006). Heat inhibits these enzymes that is why the green 
tea leaves remain green even after the entire process. 
They contain the pigments, chlorophyll m, carotenoids 
and xanthophylls. carbohydrates in the drink account 
for about 11% which is for the sweetness. It contains 
methylxanthines such as caffeine which is a stimulant, 
theobromine and theophylline.
 
An important property that is necessary in a health drink 
is to have good Antimicrobial property. This would inturn 
result is alarming health benefits. many health drinks 
are available in the commercial market, but none focus 
on oral health. The field has grown vastly yet many 
side effects exist from various health drinks. Thus the 
study was designed to create a health drink and to asses 
the Antimicrobial aspect of the same before leading to 
further investigations. The aim of the present study was 
to evaluate the antimicrobial property of the newly 
formulated health drink against common oral pathogen, 
Streptococcus mutans. 
 

MATERIAL AND METHODS
 
The various components that were taken as part of the 
health drink are:
1) Turmeric
2) black pepper
3) mango peel and fruit
4) raisins
5) Almonds.

It was ensured that none of the components were present 
along with preservatives or other colouring agents as it 
would affect the results of the present study and would 
ultimately result in the failure of the hypothesis. The 
various components were weighed out and titrated with 
precision using a mixer grinder to a fine homogenous 
powder. mango peel and mango fruit were sun dried for a 
period of 10 days to remove the water content, this would 
help in the shelf life of the product as well. The sample 
powder was prepared by weighing out 10g of whole black 
pepper, 18g of Almonds, 15g of raisins, 10g of dried and 
powdered mango peel and fruit along with about 1g of 
Turmeric powder. The above said weight of different 
substances was obtained through various attempts 
of  trial and error. The health drink was constituted in 
accordance with a previous study where the nutritional 
value was assessed (Gayathri and others, 2018)
 
once the health drink was constituted, it was diluted 
with saline in different concentrations such as 200ml, 
400ml, 800ml,1000ml. The Antimicrobial property was 
assessed against Streptococcus mutans. Nutrient Agar 
was incorporated with different dilutions of the health 
drink and incubated with colonies of Streptococcus 
mutans colonies, and incubated for a period of 24 Hrs 
at 37 degrees celsius. once the incubation period was 
completed the culture plates were observed. The colonies 
were graded and further analysis is performed and the 
results are obtained.
 
RESULTS AND DISCUSSION
 
In the present study where the growth of the organism 
was assessed in the presence of the health drink at varied 
concentrations, it was observed that there was reduction 
in the growth with increase in concentration. The final 
growth cultures were compared with the positive and 
negative controls (Fig 1, Fig 2)  to estimate the efficacy 
of the health drink. When colonies were counted it 
was observed that there was a significant reduction in 
colonies between 200ml of the extract and 1000ml of the 
extract (Fig 3, Fig 4) . This was a very significant finding 
as the usage of the health drink would inturn potentially 
decrease the microbial load in the oral cavity. In order 
to understand the exact reason for the Antimicrobial 
activity of the particular health drink it is important to 
understand each of the elements that have been used in 
the health drink.

The first component that was included was turmeric. 
Turmeric has been used through ages in various forms of 
medicine to treat various ailments (prasad and Aggarwal, 
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2011). When the oral cavity is being considered it has 
been found efficacious against various diseases such as 
periodontitis (kandwal, mamgain and mamgain, 2015) 
and even in delaying the process of radiation induced 
mucositis in patients undergoing radiation therapy 
for head and neck cancers (kandwal, mamgain and 
mamgain, 2015; david, ruban david and Timple Shree, 
2019). When the aspect of dental caries is considered, 
the main component of turmeric that is attributed to the 
activity against Streptococcus mutans is curcumin in 
turmeric (Song et al., 2012) as it prevents the adherence of 
S. mutans to the surface of the tooth and to extracellular 
matrix. The first step that is involved in the formation 
of biofilm is bacterial adhesion and thus intervention at 
this stage would prevent the further development of the 
disease. This explains the need for turmeric in the present 
health drink and the reason for its Antimicrobial property 
in the present study can be attributed to the same. 
 

piperine . In a study conducted by Shoba et al (Shoba 
et al., 1998)where the absorption of curcumin was 
observed in rats, it was observed that when administered 
in combination with piperine, the absorption rates were 
enhanced. Thus the addition of the same would improve 
the overall benefit of the health drink as well. In a 
study conducted by Sidarta et al (Sidarta, 2013) where 
pepper was tested against Streptococcus mutans it was 
observed to have good Antimicrobial property which is 
in acceptance with the findings from the present study. 
Thus this could also be attributed to the Antimicrobial 
activity of the present health drink. 
 
The next three components that were added were mango 

Figure 1: Figure shows positive control with inoculation 
of agar with S.mutans

Figure 2: Figure shows negative control with inoculation 
of agar with saline.

The next constituent of the health drink was black 
pepper. black pepper has been attributed to various health 
benefits in the past including its immunomodulatory and 
anti cancerous properties (majdalawieh and carr, 2010). It 
has also been attributed to increase the pharmacokinetic 
action of certain drugs that are administered orally and 
are metabolised in the liver (Han, 2011). In the present 
study pepper has been added due to the additive property 
of an element that has been present in pepper known as 

Figure 3: Figure shows result after incubation for 24 hours 
with formulated health drink with 200ml dilution.

Figure 4: Figure shows result after incubation for 24 hours 
with formulated health drink with 1000ml dilution.

peel and mango fruit. This component was not added in 
the intention to attribute to the Antimicrobial property 
but rather for the reason of the flavonoids that are present 
in the mango peel and also for their dietary Fiber content 
which would in turn help the community (Ajila and 
prasada, 2013).  but surprisingly the peel of mango has 
also been attributed to antibacterial properties in a study 
conducted by Abdullah (Abdullah, 2011) . However the 
antibacterial property against a bacilli like streptococcus 
mutans was found rather less, thus it may or may not 
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have contributed to the antibacterial property in the 
present study. but there are various other health benefits 
from the same and a health drink is ideally expected to 
satisfy all of them and not only the antibacterial property, 
thus the presence of the same is justified in the present 
health drink. 
 
Following mango peel, the next component that was 
added was raisins. This is another component that was not 
solely added for the purpose of its Antimicrobial property 
but primarily for its high concentration of fluoride (lopez 
and Navia, 1988)which would provide beneficial to oral 
health. In a study conducted by J. Fausto rivera cruz et al 
(lopez and Navia, 1988; clarkson and mcloughlin, 2000)  
it is observed that components such as oleanolic acid and 
butelinic acid that are present in raisins are found to be 
efficacious against Streptococcus mutans which is the 
primary oral pathogen. Thus this can also be attributed 
to the Antimicrobial activity of the present health drink 
and the presence of the same is also justified by fluoride 
content. Through literature it has also been reported that 
the same has good antibacterial activity against various 
other organisms such as e.coli (Greenberg, Newmann 
and Howell, 2005) which are notorious to cause urinary 
tract infections. In a study conducted by ramasamy 
Thangavelu Narendhirakannan et al (Narendhirakannan 
et al., 2012) where the Antimicrobial activity of various 
Indian herbs was assessed in rats it was observed that 
raisins showed a significant reduction in bacterial 
colonies of various species such as k. pneumoniae and 
e.Faecalis. Thus the health drink would have very good 
systemic benefits as well.
 
The last component that was added in the composition 
is almonds, since oral health is one of the primary 
focuses of the formulation of the present health drink it 
was to be ensured that the carbohydrate concentration 
was kept as minimal as possible (Gayathri and others, 
2018). The sole rationale behind the addition of almonds 
lied in the presence of l-theanine which would inturn 
provide the consumer with a relaxing feeling.   This 
is a first of its kind study where the formulation of a 
health drink with oral health as a priority, the usage 
of all these components in combination has not been 
reported in literature. This invitro analysis paves way 
for further invivo analysis to improve the health drink 
and bring about a positive outcome on the society with 
the introduction of the same. There might be certain 
variations between invitro and invivo analysis and hence 
the same has to be performed to conclude with certainty 
the superiority of the current health drink. 
 
CONCLUSION
 
Within the limits of the present study the formulated 
health drink proves to have a very good antibacterial 
activity against common oral pathogens and the 
discussion also proves the efficacy of the same against 
systemic pathogens as well. Further studies would help 
further development of the health drink and introduction 
for consumer usage which would benefit the entire 
human race, one drink at a time.
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