
Al-Mustansiriyah Journal of Science  
ISSN: 1814-635X (print), ISSN:2521-3520 (online) Volume 29, Issue 1, 2018 DOI: http://doi.org/10.23851/mjs.v29i1.149 

 

28 

 

 

Copyright © 2018 Authors and Al-Mustansiriyah Journal of Science. This work is licensed under a Creative Commons 

Attribution-NonCommercial 4.0 International License. 

 

Research Article Open Access 

Effect of Water and Alcohol Extracts of Myrtus communis 

and Camellia sinensis in the Growth and Efficacy of 

Pseudomonas aeruginosa Bacteria and Escherichia coli 

Bacteria 

Raad Abd Al-Hadi Nayyef 
Department of Biology, College of Education for Pure Sciences Ibn al-Haithem, University of Baghdad, 

IRAQ  

Correspondent author email: raad.hadi67@gmail.com 

 
A r t i c l e I n f o Abstract 

 
Received 

14/Jun./2017 

 

Accepted 

8/No./2017 

 

 

 
 

The aim of this study was to determinate the effect of water and alcohol extracts of two 

medicinal plants, Myrtle and Green Tea, growth inhibiting of two types of bacteria: 

Pseudomonas aeruginosa and Escherichia coli.  And the resistance of bacterial isolates to 

Tetracyclin antibiotic.  The pH of leaves of alias and green tea was measured. Gradient 

concentrations of each plant extract were used to determine the concentrations in which the 

bacteria showed their growth, which gave vitality almost equal to the control group.  The 

study concluded that: The water extract of Myrtle leaf and green tea was found to be effective 

in reducing the growth of bacteria at concentrations (10, 20, 30) and (10, 15, 20%) compared 

with the alcoholic extract of both plants which was less effective. The antibiotic showed a 

clear inhibitory effect on E.coli at concentration (0.1) ml while P. aeruginosa showed clear 

antibody resistance. 

Keywords: Myrtus communis, Camellia sinensis , Pseudomonas aeruginosa and Escherichia 
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خلاصـةال  
تأثير المستخلص المائي والكحولي لنوعين من النباتات الطبية وهما الياس والشاي  تحديدكان الهدف من هذه الدراسة هو 

مقاومة و.  Escherichia coli و Pseudomonas aeruginosaالأخضر في تثبيط نمو نوعين من البكتريا وهما 

. وقد تم قياس الرقم الهيدروجيني لأوراق نبات الياس والشاي الأخضر ، Tetracyclinالعزلات البكتيرية للمضاد الحيوي 

كما استخدمت تراكيز متدرجة لكل مستخلص نباتي ومن ثم تحديد التراكيز التي أظهرت فيها البكتريا نموها والتي أعطت 

وية مقاربة لمجموعة السيطرة ، ثم توصلت الدراسة إلى ما يلي : وجد أن مستخلص أوراق الياس والشاي الأخضر حي

مقارنة مع على التوالي ( %  20،  15،  10( و ) 30،  20، 10)المائي( ذو كفاءة في الحد من نمو البكتريا عند التراكيز )

عند  E.coliتأثيراً. إن المضاد الحياتي قد أظهر تثبيطاً واضحاً على بكتريا المستخلص الكحولي لكلا النباتين والذي كان أقل 

 مقاومة واضحة للمضاد . P. aeruginosa ا( مل في حين أظهرت بكتري0.1كيز )التر

 

Introduction 
There has been a large increase interest in 

researches to use of medicinal plants, the folk 

medicine used by the ancient Babylonians, 

Assyrians and Arab doctors that played a big 

role in the progress of the world's preventive 

medical civilization, including therapeutic, 

where they relied on plants and herbs in nature 

[1] , because of their wide observations in their 

fully of knowledge and science life for the 

service of human not only at the Arab and 

Islamic level, but at the global level, on 

account of the existence of an unlimited 

number of plants and medicinal herbs in Iraq 

and in order to keep pace with scientific 

progress in this area in terms of the selection of 

the best extraction method and the 

diversification of the use of these extracts in 

different medical and industrial fields [2].In 

this study, two types of plants were selected for 

detection of their antimicrobial efficacy: 

Murtus communis and Camellia sinensis 

(Green tea).  
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Material and Methods  
Bacterial Isolation  

Pseudomonas aeruginosa and Escherichia coli 

isolates were obtained from the Bacteriology 

Laboratory at Al-Karama Teaching Hospital. 

Plant samples:  

1. Camellia sinensis (Green Tea) :  

It was obtained from the local markets in the 

form of powdered dried leaves in sealed bags 

which is equipped with the approval of the 

Ministry of Health - Herbal Medicine Center 

that subject to examination and diagnosis in 

terms of health.  

2. Myrtus communis (Mytrle Plant) : 

Its leaves were used which obtained as dried 

and milled in small bags from Herbal medicine 

centers. 

Preparation of water and alcohol plant 

extracts for both plants: 

The water extract of the two plants is prepared 

using method of [3]. where a (20g) of dry plant 

powder is weighed and placed in a thimble of 

the Soxhlet apparatus, then added 150 ml of 

distilled water in the extraction flask and the 

extraction process continued for two hours at a 

temperature of (60 ºC) after that the extracts is 

filtered with a paper filter (Whattman No.2). 

The method of [4] is used for alcohol extract, 

where the process is done in the same steps of 

water extracts except using Ethyl alcohol 

(95%) and continued for 3 hours at a 

temperature of (60 ºC). The extract was then 

filtered using the filter paper. Then the extract 

was dried, and a given weight is taken for the 

purpose of dilution. 

Effect of plant extracts in bacterial isolates: 

To demonstrate the effect of plant extracts on 

growth of bacterial isolates, gradient 

concentrations of green tea extract and Myrtle 

plant were used : (5, 10, 20, 30, 40) mg / ml 

and (10, 15, 20, 25, 30) mg/ml, while for 

alcohol extracts for both plants: (10, 20, 30, 40, 

50) mg/ml .  

 

Effect of antibiotic in bacterial isolates: 
A pure colony of bacterial isolates was 

transferred to a test tube containing 10 mL of 

the irrigated medium for 24 hours at 37 °C, 

then a (0.1)ml of bacterial treatment with 

(0.1)ml of Tetracycline were poured in a glass 

dish where the sterile medium was poured. 

 

Results and Discussions 
pH measurement of Myrtle leaves and green 

tea: The results of the pH measurement of the 

plant extracts showed that its value in the 

extract of Myrtle leaves was (5.6) , and its 

value in the green tea extract was(5.5). The pH 

value affects the nature of the amino acids that 

forming proteins interfering with the 

peptidoglycan layer in the bacterial wall, as 

well as affect the locations of bacterial cell wall 

enzymes and other microorganisms [5].  

Effect of plant extracts and antibiotics on 

bacterial isolates: 

The results in Tables 1, 2, 3 and 4 showed the 

effect of Myrtle and green tea extracts on P. 

aeruginosa and E.coli bacteria.  

 
Table  1: Effects of water extract of Green Tea and 

Myrtle plant leaves in growth the of P. aeruginosa . 

Concentration 

C 5 10 20 30 40 

92.00 91.05 65.13 58.13 60.20 89.40 

 

Table 2: Effects of water extract of Green Tea and 

Myrtle plant leaves in growth of E. coli. 

Concentration 

C 5 10 20 30 40 

89.00 68.41 61.03 66.25 82.17 85.25 

 

Table 3:  Effects of alcohol extract of Green Tea and 

Myrtle plant leaves in growth the of P. aeruginosa  

Concentration 

C 10 20 30 40 50 

95.00 85.05 84.27 84.37 94.8 92.24 

 

Table 4: Effects of alcohol extract of Green Tea and 

Myrtle plant leaves in growth the of E. coli 

Concentration 

C 10 20 30 40 50 

79.0 48.12 45.27 44.05 82.6 82.1 

 

The highest percentage of the effect of green 

tea extract on P. aeruginosa was (40)mg/ml 

and for the alcoholic extract was (40) and (50) 

mg/ml, where for alcohol extract was at 

concentration (4.5) mg/ml with significant 
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differences compared with other treatments. 

This result is consistent with [6], which 

indicated the effectiveness of green tea against 

microorganisms. 

 

 
Figure 1: The effect of water extract of Green Tea and 

Myrtle plant leaves in growth the of P. aeruginosa . 

 

 
Figure 2: The effect of water extract of Green Tea and 

Myrtle plant leaves in growth the of E. coli . 

 

 

Figure 3: The effect of alcohol extract of Green Tea and 

Myrtle plant leaves in growth the of P. aeruginosa . 

 

 
Figure 4: The effect of alcohol extract of Green Tea and 

Myrtle plant leaves in growth the of E. coli . 

 

It has been noted that the green tea contains 

many active compounds such as Catechin 

which is inhibiting the growth of bacteria as 

referred by [7] , the extracts of Myrtle contains 

many compounds, including high toxicity such 

as alpha-pinene and 8-cineole , or less toxic 

than the first compound, in addition to oils, 

which is consistent with [8]. 

Tetracycline was used with a concentration of 

(0.1 mg), the antibiotic shows inhibiting to the 

growth of E. coli while P. aeruginosa was 

resistant to the antibiotic [9].  

As shown in Table 5, this may be because P. 

aeruginosa has self-resistance due to low 

permeability of the outer membrane 

surrounding the peptidoglycan and that result is 

consistent with what [10] pointed out. 

 
Table 5: Tetracycline Antibiotic effect on bacterial 

isolates . 

Bacteria The effect  

P. aeruginosa - 

E. coli + 

+ Effective  

-  Ineffective 

 

On the other hand, the tetracycline inhibited the 

effectiveness of E.coli at 0.1 mg. However, the 

antibiotic is not free of side effects such as the 

effect on liver cells and Gastric disorders and it 

is advised not to be used for children and 

pregnant women, because it paints the teeth 

with brown color and accumulate during the 

growth of teeth [11].  

In this study, P. aeruginosa was found to be 

more resistant to water and alcohol extracts and 

showed an absolute resistance to antibiotic 

resistance, followed by E. coli with respect to 

the resistance to plant extracts and antibiotics. 

Conclusions  
The water extracts of Myrtus communis and 

Camellia sinensis have an active effect in the 

Growth and Efficacy of Pseudomonas 

aeruginosa and Escherichia coli which means 

that we can use the extracts of these plants in 

the medical field, against these kinds of 

bacteria, instead of antibiotics.  Not all types of 
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antibiotics are active and inhibitive against 

bacterial isolates. Pseudomonas aeruginosa 

can be considered as one of the most resistant 

bacteria against antibiotics, such as 

Tetracycline, because it has many different 

techniques that help it to resist, and that's lead 

the failure of the antibiotic.  

Acknowledgment 
I want to present my thanks to all members of 

the Bacteriological Laboratory in al-Karama 

University for their help in getting the bacterial 

isolates. Also, I want to thank Prof. Dr. Ibrahim 

Mahdi al-Musawi in the Environment and 

Pollution Lab. / College of Education – Ibn al-

Haithem for his assistance and guidance, and to 

Dr. Tha'ir Mohammed Ibrahim al-Ugaili for 

providing the Lab. tools.   

References  
[1] Ahmed, S.O, "Study the effect of aqueous 

and alcoholic extracts of some spices on 

some pathogenic bacteria in different 

media," Journal of Tikrit University of 

Agriculture sciences vol.12, no1, pp.1-11, 

2012. 

[2] El- Gali, Z.l., Mohamed, N.A. and larbod, 

A.A., "variability in virulence of five 

isolates of Botrytis cinerea on three onion 

eultivars, ". vol. 3, no. 3, pp. 43 – 51, 2012. 

[3] Mahboubi , A., Kamalinejad. M., Shalriri, 

M., Karbasi, Z., Jafariazar, Z. and 

Asgharian, R. , "Evaluation of antibacterial 

activity of three Iranian Medicinal plants, " 

African Journal of microbiological 

researches vol. 6, pp. 2048 – 2052,2012. 

[4] Hosseini Jazani , N.  shahabi m sh.  Abdi 

Ali, A.& Zart. oshti , M., " antibacterial 

effects of water soluble green tea extracts 

on multi – antibiotic of resistant isolates  

of Acinetobacter SP, " Pakistan . J.Biol. 

SCi., vol. 10, pp. 1477 -1480, 2007. 

[5] Taoubi, K.  Traboulsi, A.F.  EL- Haj, S.  

Bessiere .J, M. and Rammal, S., " 

insecticidal properties of essential plant 

oils against the Mosquito Culex pipiene 

molestus (Diptera: culicidae), "pest 

manage. Sci., vol.58 no. 5,pp. 491 – 495, 

2002. 

[6] Atlas, R.M. principles of microbiology. 

Mosby-Year book, inc., St. Louis, pp 888, 

1995. 

[7] Simonetti, G.  simonetti, N.A. , " Increased 

Microb-ieidal activity of green tea 

(camellia sinensis) in combination with 

butylated hydroxyaniso, " J. chemother. 

vol.16, no.2, pp. 122-7, 2004. 

[8] Xian.Z .L. Zhang, L. rikumar, R. & Poole, 

K. , " B- Lactamase inhibitors are substrate 

for the multidring efflux pwnp of 

pseudomonas aeruginosa , ". 

Antimicrobial, Agents chemother vol.42 

no. 2, pp. 399-403, 1998. 

[9] Levinson, W. & Jawetz, E., " Medical 

microbiology & immunology (examination 

& board review), " 6
th 

Singapore, New 

Delhi: PP .582, 2000. 

[10] Medica, M. principia pharmacopeia of 

essential oils.  www.mendocinosdap.com 

2004. 

[11] Sato, J.  Goto, K.  Nanjo. f. Kowai, S. and 

Murata, K. , "  Antimicrobial activity of 

plant extracts against Arthrinium sacchari 

and chactomium  funicola, " J. Biosci. 

Bioeug, vol. 90, no. 4, pp.  442-446,2000. 

http://www.mendocinosdap.com/

