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Abstract 
Thirteen isolates of endophytic fungi were isolated from leaves and roots of Catharanthus roseus, these fungal 
isolates had been collected and identified by scientific laboratories of College of Science / Al-Mustansiriyah 
University in the period from 3

rd
 to 7

th
 of November, 2019. These fungal isolates were Aspergillus niger, 

Fusarium solani, Cladosporium cladosporioides, Fusarium oxysporum, Mycelia sterilia, Curvularia sp., Alternaria 
alternate, Aspergillus parasiticus, Aspergillus flavus, Penicillium sp., Aspergillus ochraceus, and two isolates of 
Aspergillus terreus, the first one was isolated from leaves and the second isolate from stems. In addition to 
these isolates, eight isolates of common bacterial isolates (Staphylococcus aureus, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Pseudomonas aeruginosa, E. coli, Salmonella typhi, Shigella sp. Klepsiella Sp.) as 
well as one yeast isolate (Candida albicans) were obtained from the same laboratories. The antimicrobial ability 
of the whole fungal extracts were tested separately against the nine selected pathogens by using well diffusion 
method. The results showed variable response and antimicrobial actions of endophytic fungal extracts against 
the selected bacteria and yeast. The ranges of actions were ranging between high ability of inhibition to no 
action against some isolates, which may be due to the difference between the cell wall of gram negative and 
positive.  
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Introduction 
The term  “Endophyte”  is  meaning endo  or  
within,  and  Phyton  means  plant, and  by  that  it  
means  vegetable plants. Many microorganisms  
have  known  that  they  have  the  ability  to  
colonize  the tissues  of  plants,  from  these  
organisms  are  fungi, bacteria  and  actinomycetes, 
but the  most  efficient  in  this  action  are  the  
fungi (Staniek et al., 2008).  Endophytic fungi  are  
microorganisms  that  live in plant tissues without 
causing apparent harm to the  host, therefore, 
harboring of  the endophytic fungi by plants is 
asymptomatic, these fungi are part of the plant  
microbes and are ubiquitously found across plant 
species and ecosystems.( Lixiang and et al,. 2019).  
Endophytic fungi play important vital roles in 
various aspects of life through their effects on host 
plants to their effects on the environment and 
then their effects on human life. Many studies 
have shown the positive importance of endophytic 
fungi towards their plant hosts, including 
stimulating them to grow through different 
mechanisms, as the metabolic products of these 
fungi increase the resistance of direct plants. The 
production of  plant  hormones (growth regulators) 
is also stimulated by plants such as auxins, 
absesins, gibberellins, and  indole acetic acid (IAA), 

which known their importance to the  plants 
(Malinowski and  Belesky, 2000;  Bodde  et 
al.,2003; Firakova  et al., 2007;  Dai et al., 2008). 
Endophytic fungi have shown efficacy in 
stimulating plant resistance against disease 
through several mechanisms mainly due to the 
nutritional status of the host and increasing its 
efficiency through its resistance to abiotic stresses 
(Redman et al., 2002;  Bae et al., 2008).  
This paper aims to determine the antimicrobial 
activities of different endophytic fungi which were 
isolated from Catharanthus roseus against most 
common pathogens.  

Material and Methods 
Fungal Samples: Thirteen isolates of endophytic 
fungi which were isolated from leaves and roots of 
Catharanthus roseus, the fungal isolates were 
collected in the period from 3

rd
 to 7

th
 of November, 

2019, and then identified in scientific laboratories 
of college of Science / Al-Mustansiriyah University, 
table (1) illustrate the endophytic fungal isolates.  
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Table (1): Endophytic fungi isolates.   

No. Species 

1 Aspergillus niger 
2 Fusarium solani 
3 Cladosporium cladosporioides 
4 Fusarium oxysporum 
5 Aspergillus terreus(1) 
6 Myceli sterilia 
7 Aspergillus terreus(2) 
8 Curvularia sp 
9 Alternaria alternate 

10 Aspergillus parasiticus 
11 Aspergillus flavus 
12 Penicillium sp. 
13 Aspergillus  ochraceus 

 
Pathogenic Samples: The identified  of eight  
pathogenic bacterial isolates and one yeast  
Candida albicans were obtained from the scientific 
laboratories of microorganisms at college of 
Science / Al-Mustansiriyah University.  isolated 
from patients infected. 

 
Table (2): Pathogenic microorganism isolates. 

No. Microorganisms 

1 Salmonella typhi 

2 Shigella sp. 

3 Escherichia coli 

4 Staphylococcus aureus 

5 Staphylococcus epidermidis 

6 Streptococcus pneumoniae 

7 Pseudomonas aeruginosa 

8 Klebsiella sp. 

9 Candida albicans 

  
Preparation of endophytic fungi extracts: The 
filtrates of selected endophytic fungal isolates 
which was prepared in the previous item  were 
separated by using a separating funnel with a 
volume of (1000) ml by adding the ethyl acetate 
solvent in a ratio of (1: 1) volume: volume (filtrate: 
solvent), (Pharamat et al,. 2013). The separation 
funnel was shaken well for (5-10) minutes, the 
separation process was repeated for the filtrate 
layer three times, the top layer of ethyl acetate 
was collected and considered the crude alkaloids 
extract then distributed in finely weighed glass 
dishes, and placed in an incubator with 
temperature (37) C° until complete drying, then 

the dry extract weight was estimated and a stock 
solution was prepared until using (Purwestri et al., 
2016). 
Determine the response of pathogens to the 
fungal extracts: The extract of crude alkaloids 
extracted from endophytic fungi (ethyl acetate 
extract) of thirteen selected endophytic fungal 
isolates were prepared as mentioned in item (2.3.) 
and then followed by using well diffusion method 
against the nine pathogens. 
Statistical analysis: The Statistical analysis was 
performed with SPSS Version 
11.0 statistical software package. Data were 
expressed as Least Significant Difference (LSD). 
Comparisons between treatments were performed 
with analysis of ANOVA two ways. 

Results and Discussion 
The antimicrobial results showed that, as in table 
(3), figures (1), (2) and (3), there was a difference 
and contrast between in the antimicrobial activity 
of crude alkaloid of endophytic fungi against some 
pathogenic microorganisms. Generally, the most 
antimicrobial activity against the isolated isolates 
was by the fungus Aspergillus.  Aspergillus niger 
showed the greatest inhibition activity for the 
growth of Salmonella typhi, Streptococcus 
pneumoniae, Candida albicans, and Staphylococcus 
epidermidis with inhibition diameter 24.33mm, 
19.33mm, 19mm and 16.66mm respectively. The 
weaker inhibition activity was against Escherichia 
coli, with the rate of inhibition diameter 13.33mm 
and no inhibition activity was shown against 
Pseudomonas aeruginosa and Klepsiella sp.. The 
other species, Aspergillus  terreus (1) showed an 
effect on the growth of Candida albicans yeast, 
Staphylococcus aureus and Streptococcus 
pneumoniae with inhibition diameter 21mm, 
20.66mm and 20.33mm respectively, whereas 
weaker inhibition activity  was shown against 
Shigella sp. with an inhibition  rate 10.33mm,  but 
did not show any inhibition  activity against 
Pseudomonas aeruginosa  and  Klepsiella sp. 
Aspergillus flavus showed a good inhibition activity 
against Candida albicans yeast, Shigella sp, 
Streptococcus  pneumoniae and salmonella typhi 
with inhibition diameter 21.66mm, 20.33mm, 
19.66mm and 19.66mm respectively, other  results 
ranged between 12.33 to 10mm. and no effect was 
shown against Klepsiella sp. 
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Table (3): Antimicrobial activity of crude alkaloids of fungal endophytes isolates   against test pathogens 
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Figure (1): Antimicrobial activity of crude ethyl acetate extracts of endophytic fungi against pathogens (A: 
Staphylococcus aureus; B, C and D: Streptococcus pneumonia). 

Where the numbers referee to Crude alkaloid of Aspergillus niger (1), Fusarium solani (2), Cladosporium 
caldosporirdes (3), Fusarium oxysporum (4), Aspergillus terreus (isolate 1) (5), Mycelia sterilia (6), Aspergillus 

terreus (isolate 2) (7), Curvularia  sp (8), Aspergillus alternate (9), Aspergillus  parasiticus (10), Aspergillus 
flavus (11), Penicillium sp (12), and A. ochraceus (13), while (+)  means:  positive control and (-) means: 

negative control.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure (2): Antimicrobial activity of crude ethyl acetate extracts of endophytic fungi against pathogens (A and 
B: Shigella sp.; C and D: Salmonella typhi). 

Where the numbers referee to Crude alkaloid of Aspergillus niger (1), Fusarium solani (2), Cladosporium 
caldosporirdes (3), Fusarium oxysporum (4), Aspergillus terreus (isolate 1) (5), Mycelia sterilia (6), Aspergillus 

terreus (isolate 2) (7), Curvularia  sp (8), Aspergillus alternate (9), Aspergillus  parasiticus (10), Aspergillus 
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flavus (11), Penicillium sp (12), and A. ochraceus (13), while (+)  means:  positive control and (-) means: 
negative control. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (3): Antimicrobial activity of crude ethyl acetate extracts of endophytic fungi against pathogens (A and 

B: Escherichia coli; C and D: Pseudomonas aeruginosa). 
Where the numbers referee to Crude alkaloid of Aspergillus niger (1), Fusarium solani (2), Cladosporium 

caldosporirdes (3), Fusarium oxysporum (4), Aspergillus terreus (isolate 1) (5), Mycelia sterilia (6), Aspergillus 
terreus (isolate 2) (7), Curvularia  sp (8), Aspergillus alternate (9), Aspergillus  parasiticus (10), Aspergillus 

flavus (11), Penicillium sp (12), and A. ochraceus (13), while (+)  means:  positive control and (-) means: 
negative control. 

 
Aspergillus ochraceus showed highest inhibition 
activity against Staphylococcus aureus with 
18.33mm and weakest inhibition activity against 
Escherichia coli with 9.66mm, other results ranged 
between 17 to 12.33mm and no effect was shown 
against Klepsiella sp. too. 
The inhibition rates of Aspergillus parasiticus 
ranged from 18.66 to 9 mm, whereas no effect was 
shown against Klepsiella sp.. Cladosporium 
cladosporioides showed the highest effect against 
both Streptococcus pneumoniae and Candida 
albicans yeast with inhibition zones 21mm and 
20.66mm respectively, on the other hand, the 
weakest inhibition activity was recorded against 
Escherichia coli with 11.33mm. Other results 
ranged between 20.33 to 14.66mm, whereas no 
effect was shown against Klepsiella sp. and 
Pseudomonas aeruginosa. In addition, Fusarium 
oxysporum showed effect against pathogens, as it 
had the highest inhibition activity against Candida 
albicans yeast and Streptococcus pneumoniae with 
inhibition zones equal to 20.33mm and 18.66 mm 
respectively, whereas weakest inhibition activity  

was against Shigella sp. with 12mm, and other 
results ranged between 14.66 to 12.66 mm. 
Klepsiella sp. and Pseudomonas aeruginosa did not 
affected. In Fusarium solani the results ranged 
between 20.66 to 8.66 mm whereas no effect was 
shown against Klepsiella sp. and Pseudomonas 
aeruginosa. The results of the efficacy of Myceli 
sterilia showed the highest inhibition rate against 
Streptococcus pneumoniae with 18.66mm and the 
lowest against Pseudomonas aeruginosa with 
7.33mm, whereas the other results ranged 
between 15.33 to 12.33mm, Klepsiella sp. not 
affected. Finally, Penicillium sp. showed the 
highest rate of inhibition against Staphylococcus 
aureus with 19.66mm and the lowest was against 
Escherichia coli with 8.66mm, while other results 
ranged between 16. 33 to 9.66mm, but Klepsiella 
sp. not affected. 
Through the results of the current study, it was 
observed that the Candida albicans yeast and 
gram-positive bacteria in general, were more 
susceptible to crude ethyl acetate extract of 
endophytic fungi, while the gram-negative bacteria 
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samples were more resistant and less sensitive. 
This study matched the results of many other 
studies, which were carried out on many types and 
various species of endophytic fungi in different 
plants against various groups of gram-positive and 
negative bacteria, in addition to the Candida 
albicans yeast. (Handayani et al., 2015; Bisht et al., 
2016; Yin et al., 2017; Kalyani and Hemalatha, 
2017;  Xin  et al., 2018 and Deepthi et al., 2018).  
It was also observed from the results of this study 
that salmonella typhi was affected by considerable 
proportion compared to other gram-negative 
pathogens; it ranged between 14.33 to 20.33mm. 
This result matches with other study (Rani et al., 
2017) which found the extracts of Aspergillus sp, 
Fusarium solani, and Curvularia sp, which were 
endophytic in Calotropis procera, showed the 
highest effect against Salmonella typhi. 
The ethyl acetate extracts of endophytic fungi of 
Catharanthus roseus and Euphorbia hirta showed 
antimicrobial activity against different species of 
pathogenic bacteria and Candida yeast. As these 
fungi produced many compounds which have 
antimicrobial property such as paxilline, nigricinol, 
citreoisocoumarin, sceptrin, 
desmethyldichlorodiaportin, N-5 (3- (5-Isopropyl-
3,6-dioxo-pipperazin-2-yl) -propyl) -2-phenyl-
acetamide, fatty acid, cladosporin and 
desmethyldiaportinol (Mark et al., 2017).  
The antimicrobial activity obtained from the ethyl 
acetate extract is attributed to the production of 
endophytic fungi many bioactive compounds 
against pathogens. The fungi crude alkaloid  
obtained from Spikes of Pinus roxburghii showed  
presence of alkaloids, flavonoids, saponins , 
phenols, tannins, steroids and  terpenoids,  and  
also was observed  premium  antimicrobial activity 
was obtained from crude ethyl acetate extracts 
against pathogenic bacteria E. coli, Salmonella 
typhimurium ,Staphylococcus aureus, and Candida 
albicans yeast (Bhardwaj et al., 2015). So, the 
extracts of endophytic fungi isolated from 
Hybanthus enneaspermus, Ziziphus mauritiana and 
Mukia  maderaspatna  plants, contained many 
bioactive compounds such as terpenoids, tannins, 
flavonoids, phenols, coumarins, anthraquinones 
and  alkaloids (Sheeba et al., 2019). 
The difference in the activity of the antimicrobial 
against the microorganisms was also observed in 
other studies of the same species or funji isolates 
against the same pathogens, and it was found that 
this activity is affected by the difference of the 
host plant, the plant’s geographical location and 
the local environment (Selim et al., 2011). In 
addition to the internal effects of the host and its 
components, which are considered more 
influential on the activity or the compounds 

produced by the endophytic fungi (Firakova et al., 
2007 and  Selim et al., 2011). 

Conclusion 
The results of the current study showed deferent 
activities of endophytic fungi isolates against the 
tested pathogens. 
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