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ABSTRACT 
 
The design of this study was to scrutinize the phytochemicals and isolate the endophytic fungi harbor in the leaf and stem of medicinal plant 
Moringa oleifera. Medicinal plants play a key role in traditional medicine and medicinal property is found to be because of phytochemical 
constituents present in the plants. With its high nutritive values, every part of the tree is suitable for either nutritional or commercial purposes. The 
free radical scavenging activity of the fungal extracts was studied by 1, 1-diphenyl-2-picrylhydrazyl (DPPH) method, radical scavenging activity. 
As the results of DPPH antioxidant activity assay, it was found that DPPH inhibition was significantly increased with increasing amount of extract. 
An outstanding scavenging activity was obtained from endophytic fungi Staphylococcus aureus and Pseudomonas which were obtained from M. 
oleifera where they possessed promising activity when compared to the standard control ascorbic acid. Phytochemicals present in the plant confirm 
that these plants can be used for therapeutic use and traditional medicine. However, double blind researches are less prevalent to further substantiate 
these properties of moringa. More studies are needed to substantiate the primary mechanisms of moringa for various activities. 
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INTRODUCTION 
 
Medicinal plants, as a rich source of natural products, have been 
used to treat various ailments and have been the foundation for 
discovery and development of modern therapeutics. Endophytic 
fungi are ubiquitous organisms found in the plants, residing 
intercellular or intracellular without causing any disease to the 
plant and reproduce by vegetative and sexual methods.  Almost 
all plants are known to harbor endophytes. The endophytic 
microorganisms penetrate plants tissue mainly by the root. 
However aerial parts such as stomata, flowers cotyledons also can 
serve as entrance. Endophytes obtained from medicinal plants are 
a budding source of a varied group of bioactive metabolites which 
can be utilised for the improvement of some potent drugs 1-

2.Secondary metabolites from endophytic fungi show important 
biological activities such as antioxidant3, anti-diabetic4, 
anticancer5-7, immunomodulatory, antivirus, antituberculosis, 
anti-parasite, and insecticides. Endophytic fungi produce 
secondary metabolites similar to the host plant; therefore, 
endophytic fungi can be used as a source of producing active 
metabolites and leads in drug developments 8. 
 
Moringa oleifera belonging to the family of Moringaceae is an 
effective remedy for malnutrition. With its high nutritive values, 
every part of the tree is suitable for either nutritional or 
commercial purposes. The leaves are rich in minerals, vitamins 
and other essential phytochemicals. Extracts from the leaves are 
used to treat malnutrition, augment breast milk in lactating 
mothers. It is used as potential antioxidant, anticancer, anti-
inflammatory, anti-diabetic and antimicrobial agent. M. oleifera 
seed, a natural coagulant is extensively used in water treatment. 

The scientific effort of this research provides insights on the use 
of moringa as a cure for diabetes and cancer and fortification of 
moringa in commercial products 9. 
 
MATERIAL AND METHODS: 
 
Nutritive properties 
Every part of M. oleifera is a depot of important unique nutrients. 
Phytochemicals such as tannins, sterols, terpenoids, flavonoids, 
saponins, anthraquinones, alkaloids and reducing sugar present 
along with anti-cancerous agents like glucosinolates, flavonoids, 
phenolic acids, carotenoids, tocopherols, polyunsaturated fatty 
acids (PUFAs), highly bioavailable minerals and folate. The 
leaves of M. oleifera are rich in minerals like calcium, potassium, 
zinc, magnesium, iron and copper. Vitamins like beta-carotene of 
vitamin A, vitamin B such as folic acid, pyridoxine and nicotinic 
acid, Vitamin C; D and E are also present 10. 
  
Collection of sample 
M. oleifera leaves were collected in the botanical garden of 
GKVK and plant was authenticated by the Dr.Rajanna, Professor, 
University of Agriculutural science, GKVK, Banaglore 
(07/2018/GKVK). Healthy and mature trees were carefully 
chosen for sampling. Fresh mature leaves and stem of Moringa 
oleifera Lam (Moringaceae) without symptoms of ripening were 
collected from a healthy plant from different locations at Western 
Ghats.  The leaves were collected from a plant packed in sterile 
zip-lock bags transported in to the laboratory. The samples were 
then processed for isolation of endophytes immediately to reduce 
the chance of contamination 11. 
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Surface sterilization 
The collected plants were subjected to surface sterilization 
procedures12. Briefly, Plant materials were first washed several 
times under running tap water, followed by washing in distilled 
water. Leaves stem and roots were partitioned and before 
sterilization, the cleaned roots were cut into 5-inch-long pieces. 
Surface sterilization was then done by sequentially rinsing the 
plant materials with 70% ethanol for 30 s, followed by 0.5% 
sodium hypochlorite (NaOCl) for 2–3 min, and then rinsing in 
70% ethanol for nearly 2 min, and finally with sterile distilled 
water 2–3 times. Plant materials were then dried in between folds 
of sterile filter papers, and each sample was then dried under 
aseptic conditions. The efficiency of surface sterilization 
procedure was ascertained for every segment of tissue13. 
 
Isolation of fungal endophytes  
Highly sterile conditions were maintained for the isolation of 
endophytes and the entire process was carried out inside the 
laminar air flow. The diluted aliquots thus obtained was then 
transferred on to the sterile potato-dextrose-agar (PDA) plate and 
plates were incubated at 23-25°C for 7–14 days, at the end of the 
last day major isolates of fungi were selected up and purified. 
Culture transparency was determined from colony morphology14. 
 
Fermentation and Extraction  
The isolated endophytic fungus was developed on PDA plates at 
23-25°C for 7–14 days based on their growth rate. Purified 
isolates of each endophytic fungus were inoculated and fermented 
separately into a 3000 ml Erlenmeyer flask containing 600 ml of 
potato-dextrose broth (potato infusion from 200 g potatoes+20 g 
of dextrose, pH 5.1± 0.2, 24 g/L). After incubation at 23-25°C for 
21 days under rigid condition, each of the fungal culture is 
cleaned by using a four layer of cheese cloth and homogenized at 
4000 rpm to isolate the mycelia from broth. The filtrate was than 
extracted with 300 ml of ethyl acetate/chloroform three times. 
The organic phase was separated to dryness under reduced 
pressure using rotary evaporator (Super fit Rota vapor, PBU-6) 
and weighed to constitute crude extract. The fungal crude 
fractions were evaluated for anti-oxidant activity using DPPH 
assay method against standard reference ascorbic acid 1.  
 
IN VITRO SCREENING OF ANTIOXIDANT ACTIVITY 
 
Antioxidant Activity Assay 15 

 

Free radical scavenging activity by DPPH assays method: The 
free radical scavenging activity of the fungal extracts was studied 
by 1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical method. 
Ethyl acetate solution of DPPH is used to evaluate the antioxidant 
activity. DPPH is a stable free radical with characteristic 
absorption at 517 nm, and antioxidants react with DPPH and 
convert it to 2, 2-diphenyl-1-picrylhydrazine. DPPH-scavenging 
activities of all the extracts were compared with standard ascorbic 
acid.  
 
Chemicals used 16 
1, 1-diphenyl-2-picryl-hydrazil (DPPH) - Sigma Aldrich
  
Ascorbic acid- Qualigens,  
Ethyl acetate- Qualigens. 
 
Preparation of DPPH solution: It was prepared by dissolving 
33 mg of DPPH in 1 L of ethyl acetate just before use and kept in 
dark amber colored bottle to protect from sunlight. 
 

Sample preparation 
Preparation of stock solution of fungi extract 
It was prepared by dissolving 50 mg of fungi extract in 100 ml of 
ethyl aceate. 
 
Standard preparation 
Preparation of Ascorbic Acid solution 
It was prepared by dissolving 50 mg of ascorbic acid in small 
amount of water, because ascorbic acid is completely soluble in 
water than organic solvents and make up the volume to 100 ml 
using ethyl aceate. 
 
Procedure 
A 10, 20,30,40,50 μg/ml concentrations of isolated fungi extract 
and ascorbic acid were prepared. From this stock solution 1ml has 
been pipette out and 1ml of methanol is added and 3ml of 0.1M 
DPPH (Sigma Aldrich) was added. Shake well and the mixture 
was incubated at 37 0C for 30 minute in dark and absorbance of 
all samples were measured against blank at 517 nm by using 
Shimadzu UV-1800 spectrophotometer (Optima Tokyo, Japan). 
The absorbance of DPPH reagent alone was taken as control. 
 
DPPH scavenging activity can be calculated by the following 
formula: 
% free radical Scavenging activity = [(A control − A sample)/A 
control] 100.  
A: Absorbance  
 
RESULTS AND DISCUSSION 
 
The endophytes present in the plant produce the identical 
secondary metabolites as that of the parent plant. These secondary 
metabolites exhibit the same Pharmacological action of the host 
plant in which they are present. Endophytes secluded from 
medicinal plants have more advantages over the host plant as they 
can be effortlessly grown and harvested in laboratories. Even the 
process involved in the isolation of secondary metabolite is less 
complicated than medicinal plants17. 
 
Morphologically isolates were identified to be gram positive 
Staphylococcus aureus, Bacillus, and fungi Candida and gram 
negative bacteria Pseudomonas and E.coli with different 
colorations of the colonies, such as white, gray, cream, yellow, 
orange and pink. The colonies presented mucoid to smooth 
textures. Some showed a drier aspect with regular and irregular 
borders and without producing pigments, indicating that they are 
actinobacteria 18. In regard to the fungi, the isolates were grouped 
in morphotypes. The textures were cotton wool, sandy, dry, 
serous, granular, powdery and warty while the borders were 
regular, irregular or radiated as shown in the Figure 2 & 3. 
 
The antioxidant potential of the fermentation broths of the 
endophytic fungal isolates was tested using DPPH assays (Table 
1). DPPH free radical scavenging activity is measured to be one 
of the crucial, accurate, and extensively used methods to find out 
the antioxidant potential of various natural products 19. In the 
assay, S.aureus and Pseudomonas isolated from the plant M. 
oleifera showed a promising antioxidant activity than the other 
endophytic fungal species Bacillus, candida20 and E.coli with the 
DPPH percentage free radical scavenging activity 21.  The % free 
radical Scavenging activity was measured to be 61.6% and 63.8% 
respectively for both the species, when compared to the reference 
standard Ascorbic acid. Supplementary survey is desirable to 
ascertain the mysterious antioxidant constituents in the extracts of 
endophytic fungal isolates. 
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Table 1: Antioxidant activity of endophytic fungi extracts 
 

Endophytic fungi* % free radical Scavenging activity 
Staphylococcus aureus 61.698±0.266 

Bacillus 59.762±0.251 
Candida 54.074±0.064 

Pseudomonas 63.890±1.012 
E.coli 55.652±0.565 

Ascorbic acid 64.000 
Values are represented as Mean±SD of 3 replicates 

# 1000 μM solution 
* Morphological identity 

 

 
 

Figure 1: MORINGA OLEIFERA. 
 

 
 

Figure 2 Colonies of Staphylococcus aureus, Bacillus, and fungi Candida 
 

 
 

Figure 3 Colonies of Pseudomonas and E.coli 
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CONCLUSION 
 
Our study demonstrates Moringa oleifera as a perfect source 
material for isolation of endophytes with pharmacological 
activities. Endophytes in this plant seize great prospective in 
producing bioactive compounds. Endophytic fungi S.aureus and 
Pseudomonas showed promising free radical scavenging activity 
against Bacillus, candida and E.coli. Further investigation like 
fractionation and purification of the active compounds in the 
crude extract and their characterization by structure elucidation 
will reveal the unknown compounds in fungal isolates. 
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