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Abstract— The inhibitory effect of an aqueous and a methanolic extract of Phlomis  floccosa leaves and vegetative parts of 

Marrubium alysson were tested on growth of some pathogenic bacterial strains: Klebsiella pneumonia, Escherichia coli, 

Streptococcus pyogenes and Staphylococcus aureus.  After incubation for 24 hours at 37 °C, using a well diffusion method 

and comparing their inhibitory effect with the capacity of many antibiotics:  Ampicillin, Erythromycin, Amoikacin and 

Amikacin. The alcoholic extract of Phlomis floccose showed remarkable inhibition on 3 species of bacteria, and the 

efficacy increased by increasing of concentrations.  At 100% concentration showed the highest inhibitory capacity on each 

St. pyogenes, S. aureus, and Kl. Pneumonia with no inhibiting effect on E. coli. The alcoholic extract of Marrubium 

alysson showed remarkable inhibition activity against both St. pyogenes & S. aureus with no inhibitory effect on K. 

pneumonia & E. coli.   The both plants aqueous extract did not show any inhibition effect on bacteria under study. The 

minimum inhibition concentration of the methanol extract on St. pyogenes was at 25%, on S. aureus was at 50%, on K. 

Pneumonia was at 100%, while there was no inhibition effect on E. coli. The antimicrobial activity of Ph. floccosa 

exceeded the antibiotic effect of AK 30mcg, AM 10mcg and Ax 20 mcg on S. aureus, while E 30 mcg exceeded plant 

extracts activity for the same bacteria. AK 30mcg effected highly on E. coli, while the highest concentration of M. alysson 

extract exceeded E 30mcg activity on St. pyogenes. This study result indicated to the rich valuable medicine compound in 

Marrubium alysson and Phlomis floccosa which have inhibitory impact on pathogenic bacteria. 
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I.  INTRODUCTION  

 

In our local community, dozens of different plants are 

traded as an alternative treatment for many diseases. The 

oldest Arab researchers have sought to extract the active 

compounds of medicinal plants. This has contributed to 

facilitate pharmaceutical studies by synthesis more 

effective drugs with low toxicity. Although there is a large 

number of innovative researches in this range, there are 

many plants in different areas in the Arab world, have not 

been studied in details, because hundreds of researches 

were carried out by scientists are scattered and lack to the 

integrated natural sequence of all the stages required by the 

pharmaceutical research. So, they can be used in the 

discovery of new and useful medicines [1]. 

 

Scientific researches in recent years have been interested in 

trying to discover safe substances for treatment of human 

and animal diseases away from various chemicals. Due to 

the importance of medicinal plants and aromatic herbs, 

about 80% of the developing countries population depends 

on the popular medical plants for their basic health care 

[2]. Combating the indiscriminate use of the commercial 

chemical drugs has been considered by successful 

treatments for many diseases using medicinal plants [3], 

[4]. Therefore, many scientists thought of trying to return 

to these vital sources of medicines, as they are more safe. 

This confirmed by the 14th Conference of Botanists held in 

Berlin in 1987, which recommended focusing on the need 

to increase attention to medicinal plants and preserve them 

from extinction. Their extracts are used as therapeutic 

substances for diseases that could not treated by chemical 

medicines [5] and now about 25% of the drugs prescribed 

in the world originate from plants. Libya possesses a wide 

variety of medicinal plants and herbs, which are known for 

their therapeutic ability and their effect on the growth of 

many pathogenic bacteria. Due to diseases and epidemics 

caused by microbes, these studies was started, which 

aimed to use Libyan medicinal plants to provide a number 

of active substances from natural sources to be used in the 

pharmaceutical industry as natural antibiotics and 

antioxidants. These natural products are concerned as a 

base for the modern drugs we use today.  

 

In recent years, resistant to pathogenic microorganisms for 

both humans and plants has been studied by successful 

treatments for many diseases using medicinal plants [6]. 

The resistance of pathogenic bacteria to antibiotics is due 

to their ability to form a biosphere [7] which has increased 

their ability to resist antibiotics. The indiscriminate use of 

commercial antibiotics has increased microbial resistance 

to these antibiotics, encouraging scientists to look for new 

http://www.isroset.org/
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antimicrobial substances from various sources, including 

medicinal plants [8].  

 

Based on previuos studies, Phlomis floccosa contain on 

phenolic compound, and alkaloids [9].  Marrubium alysson 

contain on alkaloids such as Marrubiin, and essential oils. 

This study aimed on test the effect of two medicinal plants 

in the Libya that are known for their use in traditional 

medicine, Phlomis floccosa and Marrubium alysson and 

their inhibition of the growth of some types of pathogenic 

bacteria and comparing them with the inhibition ability of 

antibiotics. 

 

II. METHODOLOGY 

 

Plants sample collection and extract preparation 

 Plants samples were collected from two cities in Libya, 

Phlomis floccosa collected from Farzogha on January 

2018, while Marrubium alysson collected from Benghazi 

on December 2017. The samples were cleaned and purified 

from all other plant residues, clay granules and suspended 

sand. The infected and damaged parts were removed. The 

samples dried and stored away from moisture until they 

were used. 50g of each dried plant sample was extracted by 

250 ml of solvent in clean and sterile conical flasks. Water 

and methanol were used as solvents to obtain medicinal 

plant extracts. The flasks were put on shaker for 24 hours. 

 Plant extracts were filtered by filter paper. The aqueous 

extract was concentrated by fumigating the solvent in a 

water bath at 40°C for 6 hours and was kept in the 

refrigerator until used. While the methanol extract was 

concentrated in the fume hood until the evaporation of 

alcohol in order to obtain concentrated plant extracts. The 

aqueous extract was dissolved in distilled water, but the 

methanol extract was dissolved in Dimethyl sulfoxide 

(DMSO).  

 

Bacterial strains 

Four pure isolated strains of pathogenic bacteria were 

achieved from the Benghazi Children's hospital and 

identified by phoenix device. Eschericia coli & Klebsiella 

pneumonia are gram negative bacteria, while 

Streptococcus pyogenes & Staphylococcus aureus are 

gram positive bacteria. The bacteria were kept on nutrient 

agar and stored in the refrigerator at 4°C until use. The 

bacteria were cultured on nutrient agar and Muller Hinton 

agar, then testing of bacteria's sensitivity to plant extracts 

was performed. 

 

Antibacterial assay 

Effects of the plant extracts on bacterial growth was 

studied by a well diffusion method [10]. Activation was 

done for bacterial strains and preserved in the nutrient agar 

by replanting them to get spread individual colonies. 100μ 

of the plant extract was injected on the agar medium. 

Control was done by creating pits saturated with the 

original solvent (water, methanol) and DMSO as well, then 

incubated at 37°C for 24 hours. After the end of the 

incubation period, the results were recorded by measuring 

the diameter of the inhibition zone in millimeters. 

Determination of Minimum Inhibitory Concentration 

(MIC) 

To determine the lowest inhibitory concentration of plant 

extracts on pathogenic bacterial strains, alcohol extract 

dilutions were prepared 10% ,30%, 35%, 45%, 80%, 90% 

and 95% by DMSO. The minimum concentration of MIC 

inhibitor was then determined for the different 

concentrations of the plant extract. 

 

Effects of the Antibiotics on bacterial growth 

Sensitivity for antibiotic was tested using four types of 

antibiotics. Muller Hinton agar medium was injected by 

the bacterial suspension. The antibiotics were then fixed by 

sterile tongs. The petri dishes incubated at 37°C for 24 

hours, the inhibition zone is measured in (mm). 

 

Statistical analysis 

One Way ANOVA was used to analyze the data at (p ≤ 

0.05) by Minitab® 16 software.  

 

III. RESULTS AND DISCUSSION 

 

Antimicrobial activity of Phlomis floccosa and 

Marrubium alysson extract 

 The inhibitory effect of plant extracts on bacterial growth 

using well diffusion method are shown in tables 1& 2. The 

results confirmed that the inhibitory effects on bacterial 

growth is due to the active chemicals extracted from plants 

and not from solvents used in the extraction process. The 

following is an explanation of the effect of various plant 

extracts on inhibiting the growth of bacterial strains. 

 

Effect of Marrubium alysson leaves extract on bacterial 

growth 

The results showed in Table 1, the effect of Marrubium 

alysson aqueous and methanol extracts in four 

concentrations 25%, 50%, 75%, and 100% on growth of 

the various bacterial strains. There is no a significant 

difference between different concentrations of Marrubium 

alysson   for its effect on bacterial species (p> 0.05). The 

aqueous extract did not effect on the growth of all bacterial 

strains. While the methanol extract caused an inhibitory 

effect in average (10-15 mm) on Staphylococcus aureus at 

50% and 75% concentrations and a strong effect (15-20 

mm) at 100% concentration and no results at 25% 

concentration. These findings are agreed with study done 

by [11] on Marrubium vulgare and its effect on inhibition 

on Staphyloccocus aureus.  The methanol extract exhibited 

inhibition on Streptococcus pyogenes in all concentrations, 

where it caused a weak effect (7-10 mm) in both 

concentrations 25% and 75% and a medium effect (10-15 

mm) in both concentrations 50% and 100%.  

 

Resistance of the gram-negative bacteria (klebsiella 

pneumonia and Escherichia coli) to the effect of methanol 

extract was observed as no results were shown. These 

results did not agree with a similar study carried out by 

[12] on the effect of Marrubium alysson methanol and 

other solvents extracts on klebsiella pneumonia and E. coli 

which showed inhibitory potency against them. 
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Table 1: The inhibition zone in mm of the aqueous and methanol extract of Marrubium alysson on the bacterial strains growth. The 

diameters of the inhibition zone measured in (mm), (-) no inhibition, (+) medium effect (10-15mm), (+++) strong effect (15-20mm), 

(++++) very strong effect (20-30mm). 

Solvents Aqueous extract concentration Methanol extract concentrations 

Bacterial strains  25% 50% 75% 100% 25% 50% 75% 100% 

Staphylococcus aureus _ _ _ _ _ ++ ++ +++ 

Escherichia. Coli _ _ _ _ _ _ _ _ 

Klebsiella pneumonia _ _ _ _ _ _ _ _ 

Streptococcus pyogenes _ _ _ _ + ++ + ++ 

 

 

The minimum inhibiting concentration of Marrubium 

alysson methanol extracts on growth of positive and 

negative bacterial strains was determined. MIC methanol 

extract on Staphylococcus aureus was 50% while on 

Streptococcus pyogenes was 25%.  

 

Effect of Phlomis floccosa leaves extract on bacterial 

growth 

The results showed in Table 2, the effect of Phlomis 

floccosa aqueous and methanol extracts in four 

concentrations 25%, 50%, 75%, and 100% on growth of 

the various bacterial strains. One Way ANOVA test 

showed significant differences in Phlomis floccosa effect 

on bacterial strains used in the experiment (p< 0.05). The 

aqueous extract did not effect on the growth of all bacterial 

strains as well. While the methanol extract caused a strong 

inhibitory effect in average (15-20 mm) on Staphylococcus 

aureus for concentration 25%, and very strong inhibitory 

effect in average (20 -30 mm) for concentrations 50%, 

75%, and 100%.   

 

The methanol extract did not exhibit any effects on 

Streptococcus pyogenes with concentration of 25%, while 

it exhibited a medium effect (10-15 mm) for concentration 

50%, and a strong effect (15-20 mm) for concentration 

75% and 100%.  This extract exhibited a medium effect 

(10-15mm) on Klebsiella pneumonia at 100% 

concentration while it did not give any inhibitory effects at 

25%, 50%, 75% concentrations.   

 

Resistance of the gram-negative bacteria (Escherichia coli) 

was observed for the methanol extract, where no results 

were shown. In a similar study of the same plants carried 

out by [13]. E. coli as gram-negative bacteria, their cells 

are surrounded by a second membrane, the outer one 

functions as an effective barrier [14]. 

 

The minimum inhibiting concentration of Phlomis floccosa 

methanol extracts on growth of positive and negative 

bacterial strains was determined. MIC of the methanol 

extract on Staphylococcus aureus was 25%, while on 

Streptococcus pyogenes was 50%, and on the growth of 

Klebsiella pneumonia was 100%. Klebsiella pneumonia is 

protected by capsular polysaccharides that may explain its 

resistance to the low concentration of the methanol extract.   

 
 

Table 2: The inhibition zone in mm of the aqueous and methanol extract of Phlomis floccosa on the bacterial strains growth. The 

diameters of the inhibition zone measured in (mm), (-) no inhibition, (+) medium effect (10-15mm), (+++) strong effect (15-20mm), 

(++++) very strong effect (20-30mm). 

solvents Aqueous extract concentration Methanol extract concentration 

Bacterial strains 25% 50% 75% 100% 25% 50% 75% 100% 

Staphylococcus aureus _ _ _ _ +++  ++++   ++++   ++++ 

Escherichia. Coli _ _ _ _ _ _ _  _ 

Klebsiella pneumonia _ _ _ _ _ _ _  ++ 

streptococcus pyogenes _ _ _ _  _  ++  +++  +++ 

 

 

Effects of the antibiotics on bacterial growth 

E. coli were mostly sensitive to AK 30 mcg, while were 

not any effects from others. Staphylococcus aureus were 

highly sensitive to all antibiotics. Klebsiella pneumonia 

was more sensitive to AK 30mcg. Streptococcus pyogenes 

was moderately affected by all antibiotics. 
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Table 3: Effects of different antibiotics on pathogenic bacterial growth. The diameters of the inhibition zone measured in (mm), (-) no 

inhibition, (+) medium effect (10-15mm), (+++) strong effect (15-20mm), (++++) very strong effect (20-30mm). 

Amoxicillin 

25mcg 

(AX) 

Erythromycin 

30mcg 

(E) 

Ampicillin 10mcg 

(AM) 

Amikacin 30mcg 

(AK) 

Antibiotic  

Bacterial strains 

++ +++ + +++ Staphylococcus aureus 

- - - +++ Escherichia. Coli 

- + + +++ Klebsiella pneumonia 

+ + + + streptococcus pyogenes 

 

Comparisons between the antibacterial activity of the 

both plants and the different antibiotics   

From table 2 &3 can be observe clearly that the methanol 

extract of Phlomis floccosa was more inhibitory than the 

different antibiotics on Streptococcus pyogenes. All the 

methanol extract concentrations inhibit the growth of 

Staphylococcus aureus more than AM 10mcg & AX 

25mcg. and the 100% concentrations of inhibit the growth 

of Klebsiella pneumonia more than AM 10mcg, E20 mcg 

&AX 25 mcg. Phlomis floccosa is used traditionally for 

treatment of boils and infections, which can be caused by 

Staphylococcus aureus.   

 

From table 1 &3 can be observe also that the methanol 

extract of Marrubium alysson was more inhibitory than 

AM 10mcg antibiotics on the growth of Staphylococcus 

aureus. From these results, can be concluded that both 

Phlomis floccosa and Marrubium alysson are not much 

different in their antibacterial impact. These result is 

confirmed with previous studies that plant extracts are 

more active against gram-positive bacteria than gram-

negative bacteria [15], [16]. 

 

IV. CONCLUSION AND FUTURE SCOPE  
 

Using of natural herbal products for some diseases 

treatments, become developing alternative to antibiotics. 

The current study results indicated to the rich valuable 

medicine compounds in Marrubium alysson and Phlomis 

floccosa which have inhibitory impact on pathogenic 

bacteria, especially on the gram-positive bacteria. Because 

of resistance of bacteria to some of antibiotics, it has 

become very important to care about using of medicine 

plants. This study recommends to do more detailed research 

on the chemical composition of the both plants.  
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