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Abstract: While an array of plants has long been used for the preparation of medicines, tea plants can be used for disease 

medication since they have been reported to possess anti-bacterial attributes. Present study emphasized on the assessment of 

antimicrobial activity of tea against Bacillus spp. (SkB01), E. coli (SkE01), Klebsiella spp. (SkK01), Pseudomonas spp. (SkP01), 

Salmonella spp. (SkS01), Vibrio spp. (SkV01). Oolong tea and green tea were used to determine the antimicrobial activity em-

ploying minimal inhibitory concentration (MIC) methods. The results clearly illustrated interesting antimicrobial potentials of 

both experimented teas against the tested microorganisms. Oolong tea exhibited the anti- bacterial activity against E. coli 

(SkE01), Klebsiella spp. (SkK01), Pseudomonas spp. (SkP01) and Salmonella spp. (SkS01). As well, green tea exhibited the 

anti-bacterial activity against Bacillus spp. (SkB01) and Vibrio spp. (SkV01). The in vitro anti-bacterial activity of oolong tea and 

green tea against the bacterial pathogens revealed most of the tea plants to be effective against the growth and survival of the 

pathogenic bacteria. 
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1. Introduction 

For centuries tea is a very popular drink world-wide and 

has been consumed as a beverageandisvaluedforitsmedici-

nalproperties[1]. It is manufactured from the plant Camellia 

sinensis, are cultivated in more than 30 countries, under sub-

tropical and tropical conditions [1-2]. There are mainly four 

arrays of tea produced world-wide, i.e., oolong, white, green, 

and black [2-5]. Purified catechin fractions from white tea 

and black tea can inhibit the growth of many bacterial species 

and possess anticariogenic properties [2, 4]. Besides, oolong 

tea from partially fermented leaves are most popular in China, 

Taiwan and Japan; and green tea is most popular in China, 

Japan, and Korea [2]. Green tea and oolong tea passing 

through various manufacturing processes [2-5, 7]. Green tea 

is produced by steaming or panning (on a country basis) with 

no fermentation to prevent catechin oxidation by polyphenol 

oxidase and retain their green color [2-5, 7]. Oolong tea is 

semi-fermented and has an unique feature of freshness of 

green tea and the fragrance of black tea [2-5,7]. Oolong tea 

has been used for various types of activities, i.e., sharpen 

thinking skills and improvement of mental alertness, cancer 

prevention, tooth decay, osteoporosis, and heart disease 

[6-10]. Besides, green tea has been shown antioxidant poten-

tiality, anticancer property, antiatherogenic function, and also 

hepatoprotective ability [7, 11-17]. Green tea is also known 

for its antimicrobial activity against many microorganisms. 

Previously several studies revealed that moderate daily con-

sumption of green tea killed Staphylococcu saureus, Vibrio 

parahemolyticus, Clostridium perfringens, Bacillus cereus, 

Pleisomonas shigelloides and etc [9, 18-32]. These earlier 

studies led us to broaden the research interest in tea to assess 

the antimicrobial activity of oolong tea and green tea against 

our laboratory stock culture of Bacillus spp. (SkB01), E. coli 

(SkE01), Klebsiella spp. (SkK01), Pseudomonas spp. 

(SkP01), Salmonella spp. (SkS01), Vibrio spp. (SkV01). 

2. Materials and Methods 

The On the basis of strain availability, laboratory stock 
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cultures of Bacillus spp. (SkB01), E. coli (SkE01), Klebsiella 

spp. (SkK01), Pseudomonas spp. (SkP01), Salmonella spp. 

(SkS01), Vibrio spp. (SkV01) were used. Mueller Hinton agar 

(MHA) (Sigma-Aldrich Corporation, USA), Mueller Hinton 

broth (Sigma-Aldrich Corporation, USA) were used [33]. 

Pre-cultures were prepared by inoculating 5 ml Mueller Hin-

ton broth by a loopful of a colony from the freshly prepared 

bacterial culture plates, followed by incubation at 37 °C in 

static condition up to 24 hours [33]. 25 grams of oolong and 

green tea were separately mixed up with 225 ml of water and 

prepared with 93 to 96 °C (200 to 205 °F) water (not boiling) 

and steeped 3–10 minutes and leave it for 30 minutes to lower 

the temperature around 35 °C. To observe the antibacterial 

effect on cell growth employing minimal inhibitory concen-

tration (MIC) methods [33-34], different concentrations of tea 

(oolong and green) including 0 µl (control), 100 µl and 1000 

µl were used. The optical density at 600 nm (OD600) was 

monitored after 24 hours of incubation periods. All experi-

ments were conducted in triplicates. Statistical analysis re-

garding bacterial growth was performed by determining the P 

value (~0.3) through t test. 

3. Results 

In our study, when E. coli (SkE01), Klebsiella spp.(SkK01), 

Pseudomonas spp. (SkP01) and Salmonella spp. (SkS01) cells 

were grown separately with 100 µl and 1000 µl of concentra-

tion of oolong tea, a significant decrease in the cell turbidity 

were observed compared to control (0 µl) (shown in Table 1). 

Nonetheless, Bacillus spp. (SkB01) and Vibrio spp. (SkV01) 

and Pseudomonas spp. (SkP01) exhibit a significant decrease 

in the cell turbidity, when grown separately with 100 µl and 

1000 µl of concentration of green tea compared to control (0 

µl) as shown in table 2. Curiously, the data clearly illustrated 

that commercial oolong Tea has the anti-bacterial activity 

against E. coli (SkE01), Klebsiella spp. (SkK01), Pseudo-

monas spp. (SkP01) and Salmonella spp. (SkS01). As well, 

commercial green tea has the anti-bacterial activity against 

Bacillus spp. (SkB01) and Vibrio spp. (SkV01) (Table 1 and 

Table 2). 

Table 1. Minimum Inhibitory Concentration (MIC) of Oolong Tea. 

Concentration of Oolong Tea 
Optical Density at 600 nm 

SkB01 SkE01 SkK01 SkP01 SkS01 SkV01 

0 µl 1.851 1.911 1.574 2.110 1.074 1.130 

100 µl 1.805 0.715 0.597 0.637 0.853 1.117 

1000 µl 1.783 0.360 0.271 0.379 0.778 1.051 

Table 2. Minimum Inhibitory Concentration (MIC) of Green Tea. 

Concentration of Green Tea 
Optical Density at 600 nm 

SkB01 SkE01 SkK01 SkP01 SkS01 SkV01 

0 µl 1.851 1.911 1.574 2.110 1.074 1.130 

100 µl 0.797 1.403 1.253 0.581 1.417 0.641 

1000 µl 0.591 1.203 0.853 0.315 1.463 0.273 

 

4. Discussion 

Our earlier studies revealed the growth and proliferation 

of pathogenic bacteria and anti-bacterial traits in the 

commonly available salad vegetables and herbal medicines 

in Bangladesh. [35,36-40]. In all instances, the reports 

showed the anti-bacterial features of natural products 

suggesting them appropriate substitute of synthetic medi-

cines [35, 36, 38-40]. The prospect of tea is a very popular 

drink all over the world [2, 4, 5,29]. Tea has been shown to 

have a wide range of beneficial effects including catabolism 

of catecholamines, strengthening capillaries, exerting an 

anti-inflammatory effect, acting as an antioxidant, inhibit-

ing angiotensin-converting enzyme and inhibiting the 

growth of implanted malignant cells [2,4,5]. To our 

knowledge, demonstration of antimicrobial activity of 

commercial oolong and green tea against pathogenic bac-

teria is not that frequent, which in turn, may pose a per-

suasive natural medicine [6-8, 11-14, 16, 17, 21, 37-40]. 

Our current study clearly illustrated antimicrobial poten-

tials of both experimented teas against E. coli (SkE01), 

Klebsiella spp. (SkK01), Pseudomonas spp. (SkP01), 

Salmonella spp. (SkS01), Bacillus spp. (SkB01) and Vibrio 

spp. (SkV01). There had been studies of the antibacterial 

effects of tea against clinical isolates of methicil-

lin-resistant Staphylococcus aureus (MRSA), Helicobacter 

pylori, Staphylococcus aureus, Vibrio parahemolyticus, 

Clostridium perfringens, Bacillus cereus and Pleisomonas 

shigelloides were evaluated [6-32], which is in agreement 

with our current study. 

5. Conclusion 

The present investigation can be concluded that commercial 

oolong tea and green tea were found to be effective in inhib-

iting the pathogenic microorganisms through antibacterial 

studies, which opening a promising path of clinical applica-

tions in the preparation of specific and natural antibacterial 

remedies. But further research is required for isolation and 

identification of the biologically active compounds present in 

commercial oolong tea and green tea. 
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