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CHAPTER I 

INTRODUCTION 

1.1 Background 

Periodontal diseases are one of the most prevalent human diseases worldwide, 

affecting 750.847 million people in 2016. One of the most commonly occurring 

diseases of the oral cavity is dental caries. If left untreated, dental caries can lead to 

pain, dental abscesses, destruction of bone, other health problems, and even deaths. 

Other than that, dental caries is also seen as the 4th most expensive chronic disease 

to treat. These reasons justify oral diseases being a major public health concern 

(Zhu et al., 2018). 

Dental caries or tooth decay is a disease that is caused by the metabolism of 

sugar into organic acid which dissolutes the enamel. S. mutans is seen as the most 

common acid producer and is a factor in most cases of caries (Maeda et al., 2010; 

Zhu et al., 2018). To prevent the development of dental caries, the usage of 

antibacterial agent is used, as it inhibits the growth of the microorganisms and 

consequently, inhibits the formation of the biofilm. (Smullen et al., 2012).  

Plants products are seen to be a safer and or more effective alternatives for 

synthetically produced antimicrobial agents. They can have anticariogenic role in 

food products, oral products and medicines (Smullen et al., 2012). Many studies 

have reported the effect of plant extracts on the inhibition of oral pathogen growth, 

inhibition of bacterial adhesion and also the reduction of dental plaque (Kouidhi, 

2015). 
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Guava (Psidium guajava L.) leaves are widely researched for their 

antimicrobial activities and have diverse application in curing many diseases 

(Singh, 2011). Both Gram-positive and Gram-negative bacteria are inhibited by 

guava, and this antimicrobial activity comes from the flavonoids, some of them are 

quercetin and guaijaverin that are present in the leaves (Ravi and Divyashree, 2014).  

Gomashe et al. (2014) shows that extraction of Psidium guajava L. plant parts 

(including leaves) using hot water, acetone, methanol, ethyl acetate, and ethanol has 

good antibacterial activity against Streptococcus mutans, with the acetone and 

ethanol extract being highly active against Streptococcus mutans. Meanwhile, spray 

dried guava leaves extracts has shown antibacterial activity against Staphylococcus 

aureus (Fernandes et al., 2014).  

Quercetin, quercetin-3-O-arabinoside, morin-3-O-lyxoside, and morin-3-O-

arabinodise which are isolated from guava leaves has shown bacteriostatic activity 

against Bacillus stearothermophilus, Brochothrix thermosphacta, Escherichia coli 

O157:H7, Listeria monocytogenes, Pseudomonas fluorescens, Salmonella enterica, 

Staphylococcus aureus and Vibrio cholerae (Rattanachaikunsopon and 

Phumkhachron, 2010). These researches show the potential of guava leaves extract 

as a potential antibacterial agent for medicinal, cosmeceutical and food products, 

and suggests the possibility of herbal preparation of the leaves in an attempt to 

inhibit bacterial activity. 

Mint has been used in foods, flavourings, fragrances, cosmetics, and 

pharmaceuticals and peppermint (Mentha piperita) is one of the plants which 

belongs to this genus. They are used in the culinary section, because of the pleasant 
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and aromatic flavour of the leaves (Ferreira and Rosanova, 2016). Peppermint, as a 

flavouring agent works by producing impulses for the olfactory receptors in the 

nose to send a signal to the brain, which can mask unpleasant flavours. Menthol 

which is present in peppermint will contribute to the flavor and odour of the 

peppermint, and can give a mild anaesethetic effect on the taste receptors (Abraham 

and Mathew, 2014). These considerations encourage the usage of peppermint as a 

flavouring agent in combination with Psidium guajava L. leaves to produce an 

antibacterial food product with acceptable sensory characteristics.  

Jelly candy is a type of confectionery which is produced by using a 

hydrocolloid base to provide a network to hold relatively high moisture content 

sugar syrup (Hartel et al., 2018). Jelly candies in the recent years have been rising 

as a novel drug delivery system as it has a rapid onset of action and because of the 

general preference of jellies by children and other age groups when compared to 

oral liquid and tablets. Jellies also solves the problem of dosage wastage or dose 

dumping, as jellies have a definite size and shape which is going to hold a definite 

dose of the medicine (Ruheena and Sirisha, 2018). Thus, it is hoped by using 

Psidium guajava L. leaves and with peppermint as a flavouring agent, a jelly candy 

with antibacterial activity against Streptococcus mutans and good sensory 

characteristics can be produced. 

1.2 Research Problem 

Researches concerning different preparations of guava leaves (extract, spray 

dried, flavonoid isolates, and many others) have shown antibacterial activity of the 

Psidium guajava L. leaves against many bacteria, both Gram-positive and Gram 
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negative. Therefore, Psidium guajava L. is considered as a potential antibacterial 

agent in food products. However, the incorporation of its extract into jelly candy 

have not been much explored, and as the antibacterial activity of the leaves are 

known to come from flavonoids, which generally have an unpleasant taste, 

peppermint is used as a flavouring agent to overcome this problem, considering 

food products need good sensory characteristics to be accepted. Therefore, the 

antibacterial activity and the sensory evaluation of the jelly candy must be assessed.  

1.3 Objectives 

1.3.1 General Objectives 

The general objective of this research was to determine the antibacterial 

activity of guava leaves against Streptococcus mutans to make jelly candy, added 

with peppermint essential oil as the flavouring agent. 

1.3.2 Specific Objectives 

The specific objectives of this research were: 

1. To determine the best extraction solvent for the antibacterial agents of guava 

leaves against Streptococcus mutans based on MIC and MBC analyses. 

2. To determine the effect of different concentration of guava leaves extract 

and peppermint essential oil on the antibacterial activity of the jelly candy 

against Streptococcus mutans. 

3. To determine the effect of different concentration of guava leaves extract 

and peppermint essential oil on the physicochemical and sensory 

characteristics of jelly candy. 

  


