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ABSTRACT: 
Evaluating the antibacterial and cytotoxic properties of papaya leaves and green tea herbal extract 
is the major objective of this study. Green tea leaf and papaya leaf extract was prepared, and the 
pelletized extract was collected. Testing on pathogenic microbes such Streptococcus mutans, 
lactobacillus, Staphylococcus aureus, Candida albicans, Enterococcus faecalis, and 
Staphylococcus aureus revealed that the plant has antibacterial action. After obtaining brine shrimp 
eggs and placing them in the chamber, cytotoxic activity of the brine shrimp was measured after 
it had been there for 24 hours. According to the findings, the antibacterial activity (zone of 
inhibition) of green tea and papaya leaf-based herbal extracts against Enterococcus faecalis and 
Streptococcus mutans found to be maximum. It was found that neither the papaya leaves nor the 
herbal extract prepared from green tea had any cytotoxic properties. The findings of this study will 
support the safety assessment and synthesis of this combination of herbal extract as well as our 
understanding of the antibacterial and toxicological effects of this green synthesis. Thus, it is 
evident from this study that the synthetic herbal extract has proven to be a viable substance for 
future investigations in medicinal applications. 
 
INTRODUCTION: 
Since ancient times, people have used plants to protect themselves from various ailments. Around 
the world, herbal extracts have a longstanding experience of being used as treatments for a wide 
range of illnesses, including asthma, gastrointestinal complaints, skin disorders, respiratory and 
urinary difficulties, and hepatic and cardiovascular ailments. When compared to manufactured 
pharmaceuticals, natural products or extracts from plants have a variety of advantages, including 
being more economical, readily available, and having less adverse effects (Kaningini et al. 2021) 
.  
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The papaya (Carica papaya Linn) is well known for its medicinal and nutritious benefits. The 
papaya plant is a nutrient-rich source of calcium, iron, vitamins A, B, and C. The fruit of the carica 
papaya is used to treat wound infections, otitis media, uretritis, and gastroenteritis. Papain enzyme 
is found in papaya leaves and is used to cure ulcers, aid in digestion, and fight against gram-
negative bacteria in several microbiological disorders (Syafiuddin et al. 2017). Due to its 
therapeutic uses, the various papaya plant parts have been utilized in a variety of areas. Papaya 
leaves have previously been used as a treatment for ailments like fever, asthma, beriberi, and 
jaundice. Since papaya leaf is a good source of lipids, proteins, carbs, and vitamins, it is utilised 
as a nutritional supplement (Tai et al. 2011). The phytochemical constituents in papaya leaves have 
been identified and characterized in a number of research studies. Young papaya leaves include 
alkaloids, saponin, tannin, flavonoids, and glycosides, which have medicinal properties like 
antibacterial, anti-inflammatory, antiviral, hypoglycemic, and anticancer effects, according to a 
photochemical assessment on papaya leaves (You et al. 2017). Papaya leaf extracts contain 
phenolic substances such as chlorogenic acid, protocatechuic acid, caffeic acid, kaempferol and 
quercetin. These substances exhibit antibacterial activity, and it has been observed that they can 
stop the development of pathogenic microbes (Khor et al. 2021). 
 
Popular beverage green tea contains some catechins that have been shown to have antibacterial 
properties. Green tea contains four major catechins, which have demonstrated a plethora of 
antibacterial actions (Widatalla et al. 2022). Both teeth and gingiva are influenced in terms of oral 
health. The bacteria Streptococcus mutans is the primary cause of dental caries. Green tea directly 
inhibits the growth of these bacteria and also likely to prevent the bacteria from adhering to oral 
surfaces. Green tea also contains naturally occurring fluoride (Kong et al. 2022).  
 
The most fatal illness in the contemporary period is cancer. Since most cancer therapies have side 
effects and tumors respond differently to distinct treatment modalities, new approaches and 
technologies are required. The use of plant-based medications as a source for chemotherapeutic 
drugs has good potential (Aboufaras, Selmaoui, and Ouzennou 2022). Some of the regularly used 
chemotherapy medications, such as vinca alkaloids for leukemia, flavopiridol for colorectal 
cancer, and paclitaxel for breast cancer, were developed from medicinal plants. Additionally, the 
majority of the world's nations still use herbal items as their main source of healthcare. In view of 
this, plants serve as effective sources of anticancer chemicals in herbal treatments (Chen, Dong, 
and Chen 2022). 
 
Papaya leaves have a very high antioxidant property whereas green tea has good antibacterial, non-
toxicity and antitumor properties, but the properties of these two herbal extracts when combined 
together have not been explored yet. Herein, we aimed to review the antimicrobial and cytotoxic 
activities of papaya leaves and green tea herbal extract.  
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MATERIALS AND METHODS: 

PREPARATION OF PLANT EXTRACT: 

Prior to starting the procedure, the glass wares were thoroughly cleaned, disinfected, and dried by 
keeping them in the hot air oven. One gram of papaya leaf extract and one gram of green tea leaf 
were put in a conical flask that  contained 100 ml of distilled water. Until the 100 ml solution was 
concentrated to 5 ml, it was heated in a heating mantle for 5 to 10 minutes. The filtrate was 
collected by doing drop-by-drop filtering using a funnel and filter paper is utilized for more 
research. Pellets were used to collect the final herbal extract and preserved (figure 1). 
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FIGURE : 1   : Preparation of papaya leaves and green tea based herbal extract 
 
TEST PATHOGENESIS: 

The plant's antibacterial potency was evaluated against a range of harmful pathogens. The 
microbiology lab's pathogen collection was used for the test. Anaerobic lactobacillus, 
Staphylococcus aureus, Candida albicans, Enterococcus faecalis, and gram-positive aerobic 
Streptococcus mutans, which is frequently present in the oral cavity and is the cause of caries, 
were also chosen for this study in order to investigate the antibacterial activity. 

ANTIMICROBIAL PROPERTIES OF PAPAYA LEAF AND GREEN TEA: 

Using the common Kirby-Bauer disc diffusion technique, the antibacterial activity of papaya leaf 
and green tea herbal extract was investigated. The test organisms were maintained in the nutritional 
broth for 24 hours before being employed in further experiments. After that, the agar plates are 
sanitized and solidified. To create bacterial lawns, appropriate organisms are disseminated on Petri 
plates using sterile glass rods after the formation of nutritional agar. Following this process, the 
herbal extract that had been stored in pellet form and collected in varying concentrations of 25 
microliters, 50 microliters, 100 microliters, and 150 microliters was loaded onto the corresponding 
disc that is of the required volume with a control sample on all the pathogenic microorganisms, 
such as Streptococcus mutans, which is commonly found in oral cavity and the main reason for 
causing caries, Staphylococcus aureus, Candida albicans and Enterococcus faecalis according to 
this study, it was incubated for 24 hours at 37 degrees Celsius. Following the incubation time, the 
development of a clear zone (zone of inhibition) surrounding each disc indicates that the 
antimicrobial property has been confirmed. Using a meter ruler, the diameter of each of these zones 
was measured, and the mean values for each organism were noted and reported in millimeters. 

PREPARATION OF SHRIMPS: 

Filtered artificial seawater was prepared, and shrimp eggs were introduced to the chamber's dark 
side. A light source was placed above the chamber's opposite side to draw the hatchling shrimp. 
The larva of the shrimp was ready after two days of shrimp maturation. Following the addition of 
10 brine shrimp in accordance with the plant extract in 5, 10, 15, and 20 microliters, the herbal 
formulation's cytotoxicity action on the brine shrimp was found. (figure 2). 
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FIGURE 2 : Isolation of brine shrimp eggs and incorporation of papaya leaf and green tea 
extract 
 
RESULTS:  

EVALUATION OF ANTIMICROBIAL ACTIVITY: 

The zone of inhibition is referred to as the region where pathogen lysis and microorganism 
proliferation are both hindered. There will be a region surrounding the wafer where the microbe 
hasn't developed sufficiently to be seen. The effectiveness of the antibiotic in halting the pathogen's 
development is one of several variables that influence the size of this zone. The diffusion of the 
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antibiotic inside the agar medium, which varies depending on the molecular makeup of the 
antibiotic, will also have an impact on the size of a zone. To assess if the examined solution is 
susceptible, moderately susceptible, or resistant to the tested antibiotic, the zone of inhibition is 
compared to the database of known antibiotics. 

Comparable zones of inhibition against the microorganism were generated around the control and 
at varying concentrations of herbal extract. It has been demonstrated that the zones of inhibition 
against Streptococcus mutans are 25 microlitre-30 mm, 50 microlitre-32 mm, 100 microlitre-35 
mm, and Control-37 mm; the zones of inhibition against Candida albicans are 15 microlitre - 15 
mm, 50 microlitre- 22 mm, 100 microlitre- 13 mm, and Control-26 mm, zone of inhibition found 
against Enterococcus faecalis is 25 microlitre -18mm, 50 microlitre-18mm, 100 microlitre-20mm, 
Control-36mm, zone of inhibition formed against Lactobacillus is 25 microlitre- 19mm, 50 
microlitre- 20mm, 100 microlitre- 22mm, control- 30mm and the zone of inhibition created against 
Staphylococcus aureus is 25 microlitre- 20mm, 50 microlitre- 22mm, 100 microlitre- 24mm, 
Control- 26mm (table 1) (figure 3). 

TEST 
PATHOGENS 

ZONE OF 
INHIBITION 

(Plant extract) 

(mm) 

ZONE OF 
INHIBITION 

(Plant 
extract) 

(mm) 

ZONE OF 
INHIBITION 

(Plant 
extract) 

(mm) 

ZONE OF 
INHIBITION 

(CONTROL) 

(mm) 

25 microlitre 50 microlitre 100 microlitre Antibiotic 

Streptococcus 
mutans 

30 32 35 37 

Candida 
albicans 

15 22 13 26 
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Enterococcus 
faecalis 

18 18 20 36 

Staphylococcus 
aureus 

20 22 24 26 

Lactobacillus  19 20 22 30 

 
Table 1: The table represents the Zone of inhibition (mm) exhibited by various pathogenic 
microorganisms like Streptococcus mutans, lactobacillus, enterococcus faecalis, Candida 
albicans and Staphylococcus aureus under the incorporation of papaya leaf and green tea 
based herbal extract under different concentrations i.e. 25 microlitre, 50microlitre, 100 
microlitre and control group. 

 

Figure 3: Zone of inhibition of papaya leaf and green tea based herbal extract against S. 
Mutans, S.aureus, E.faecalis and Candida albicans. X axis represents the different 
concentrations of the herbal extract, Y axis represents the zone of inhibition against the oral 
pathogens. 
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According to the study results, green tea and papaya leaf-based herbal extracts had the highest 
antimicrobial activity (zone of inhibition) against Streptococcus mutans, which was measured at 
35 mm at a concentration of 100 microliters of plant extract, and the least effective antimicrobial 
activity (zone of inhibition) against Candida albicans, which was measured at 15 mm at a 
concentration of 15 microliters of herbal extract (figure 4). 

 

Figure 4: Antimicrobial activity of Streptococcus mutans, Candida albicans, Enterococcus 
faecalis, lactobacillus and Staphylococcus aureus 
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CYTOTOXIC ACTIVITY EVALUATION:  

Results demonstrated that the control as well as various concentrations of the herbal extract, such 
as 5 microlitre, 10 microlitre, 15 microlitre, 20 microlitre, and 25 microlitre, exhibited 0% 
cytotoxic activity after 24 hours of observation. The papaya leaves and green tea-based herbal 
extract were found to have no cytotoxic action (figure 5). 
 

 

Figure 5: Observation of brine shrimps lethality after 24 hours 

DISCUSSION: 

Papaya leaves have a very high free radical scavenging property whereas green tea has good 
antimicrobial and antitumor properties. Although green tea and papaya leaves have individual 
properties, the properties of the combination of these two extracts have not been analysed yet. In 
this study, we have analyzed the combined effect of green tea and papaya leaf based herbal 
formulation. Various prophylactic antibiotics have been employed in an effort to evaluate the 
effects of antimicrobial treatment on the oral cavity. Previous research (Scelza et al. 2022) . have 
evaluated the alteration in the existing agents such as oral dentifrices, mouthwash with natural 
agents, and inorganic components. For the current investigation, papaya and green tea leaves were 
combined as herbal combinations since their effectiveness is essentially linked to the fact that they 
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lower bacterial resistance. Similar to prior investigations, the present study revealed promising 
antibacterial activity of the synthetic herbal extract against gramme positive bacteria. The mixture 
responded more against S. mutans, S. aureus, lactobacillus, and E. faecalis bacteria (Khammassi 
et al. 2022).   

From the results , it is evident that there is no cytotoxic activity of the herbal extract . The level of 
cytotoxicity is determined by the lethality of the brine shrimp nauplii. i.e.the control showed no 
cytotoxic activity , when the concentration of the plant extract was 5 micro-litre the cytotoxic 
activity was 0% , 10 microliter of herbal extract showed 0% of cytotoxic activity , 15 micro-litreof 
extract showed 0% of cytotoxic activity , 20 microliter of extract showed 0% of cytotoxic activity 
and 25 microliter of extract showed the maximum of 0% of cytotoxic activity.   
 
Cells possessing the cytotoxic compound can bring about numerous cell fates. The cells may 
undergo necrosis, in which they lose the membrane integrity and cell death takes place due to 
mobile lysis. The cells can stop the active growth and division of the cells (Reduced cellular 
viability), or the cells can show a genetic program of controlled cell death (apoptosis). Cytotoxicity 
assays are broadly used by the pharmaceuticals to display screens for cytotoxic activity in many 
fields(Dolghi et al. 2022).  
 
Research shows that the search for cytotoxic compounds that target rapidly dividing cancer cells, 
for instance or preliminary drugs incase of undesirable cytotoxic effects earlier than making an 
investment in their development as a pharmaceutical is more (Santos et al. 2021).  
 
In this study, Assessing the lethality of the brine shrimp nauplii is one of the most common 
approaches to determine cellular viability and cytotoxic effects. Unlike other studies, the shrimps 
have not shown any lethality, showing the evidence of loss of toxicology in papaya leaf and green 
tea based herbal formulation thus proving its efficiency to be used as a good antimicrobial and 
non-toxic mixture to be incorporated in oral cleansing agents in the future(Shao, Huang, and Li 
2021).  
Studying the cytotoxic activity of green herbal extracts is important because it's used in 
chemotherapy as a remedy of cancer that regularly relies on the potential of cytotoxic agents to 
degrade, kill and damage cells therefore targets rapidly dividing most cancers cells. 

CONCLUSION: 

One of the initial findings on papaya leaves and green tea leaves antibacterial activity and cytotoxic 
assessment based on herbal formulation can be found in this work. The exposure to this herbal 
extract is not hazardous at any doses, according to our findings, and it also has a strong antibacterial 
activity against pathogenic organisms. The findings will help the safety assessment and synthesis 
of this combination of herbal extract and further our understanding of the antibacterial and 
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biological toxicological effects of this green synthesis. As a result, it is clear from this study that 
the synthetic herbal extract is a potential substance for more research in biological applications. 
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