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ABSTRACT

Endophytes are the chemical synthesizers insidetpkand have been extensively investigated for grelophytic
microbial complement. Different parts of Plumeriaueminata and Plumeria obtusifolia were subjectedthe

isolation of endophytic fungi and identified morpdgically and also screened for antimicrobial adyvagainst

Staphylococcus aureus, Bacillus cereus, Pseudomaaagyinosa, Escherichia coli, Salmonella typhiroari and

Candida albicans. The identification of the progpex endophytic fungi Colletotrichum gloeosporicd@AS-1)
and Fusarium oxysporum (POS-3) was confirmed byoutdr technique of 18s rDNA analysis and werectete
for the production of secondary metabolites whigrengrown in rice medium and extracted with ettogtate and
were screened for their antimicrobial activity bgaa well diffusion method and Phytochemical analySihe
extract of C. gloeosporioides gave effective irttohito the tested organisms except C. albicangredis extract of
F. oxysporum gave effective inhibition againstedsbrganisms except P. aeruginosa. Phytochemicakaing of
the extracts revealed the presence of alkaloidspfioids, steroids, phenol and phenolic compounds.

Key words: Plumeria acuminata, Plumeria obtusifoliandophytic fungi, antimicrobial, Phytochemicals.

INTRODUCTION

There is a steady demand and need for new antibiédragents as infectious diseases are still adwmade problem
and the development of resistance by the pathogeagyrowing concern [1, 2]. The problem extendgobd the

clinical application of antimicrobial drugs and nyamicroorganisms of agricultural concern are alsown to have
acquired resistance to commonly used antimicrotii@micals [3], which indicates an increasing waortt riew

bioactive compounds. Historically, a majority oethompounds have been isolated from the naturatcement,

particularly plants, and have been used in thertreat of many diseases and illnesses. Many of thgsdavailable
commercially are derived from these natural proslaoid have become potential drug sources [4]. Widets

have been a major source of new lead compoundsiriay discovery, attention has more recently turteed
endophytes as these microorganisms are seen agylgreiat potential as sources for new bioactivepmmds [5].

Thus, there is a growing need for new, environnigrtdaendly antimicrobial agents that may be ussafely in

agriculture [6].
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Endophytic fungi, which colonize plants internajthout apparent adverse effects, occur ubiquitoimsplants [7]
and do not have pathogenic effects on its hosts They produce a number of compounds which carbinhi
pathogens. They are relatively not much explored effer potential sources of novel natural produftis
exploitation in medicine, agriculture and the phaceutical industry [8]

Plumeria acuminatandPlumeria obtusifoligamiliarly known as temple tree and jasmine treletg to the family
Apocynacea@re widely distributed throughout India. Traditadly, different parts of these plants have been useful
in the treatment of a variety diseases [9]. The plant material is widely use gairgative, remedy for diarrhea
and cure for itchThe milky juice is employed for the treatment dfammation and rheumatism [9, 10].

Plumeria species contain abundant amounts of pbgstituents comprising of iridiods, tannins, alkd#
plumieride, fulvoplumierin plumieric-acid, lupeotetate, oxymethyldioxycinnamic-acid, lupeol, acétyieol,
alpha-amyrin, beta-amyrin, caoutchouc, cerotic-aBidmericine, isoplumericine, beta-dihydroplumeriatid,
Quercetin, quercetin-glycoside, phenyl-ethyl-aldphaempferol, |-(+)-bornesitol, linalol, citronel| farnesol,
geraniol [11].

Many endophytic fungi have been identified fromfatiént plants belonging t#pocynaceaehave shown
antimicrobial properties [12, 13]. The endophytimdus Phomopsis spisolated from the leaves d¢flumeria
acutifolia gave strong antibacterial activity [14]. The prasstudy is aimed at the isolation and identificatiof
endophytic fungi fromP. acuminataand P. obtusifolia screening for their antimicrobial activity, pradion and
extraction of antimicrobial metabolites and anaysi different phytochemicals.

MATERIALS AND METHODS

2.1. Sample collection for endophytic fungi:

Different plant parts ofP. acuminata and P. obtusifoliacollected from Dhanvantri vana located in
Mariyappanapalya, Department of Forestry, Goverrira€Karnataka, Bangalore, Plant samples were edaising

a sterile knife and brought to the laboratory erig¢ polythene bags. Herbarium of plant sampleevpeepared and
deposited in Institute of Ayurveda and IntegratMedicine (FRLHT), No. 74/2, Jarakabande kaval, AtfRost)
Via Yelahanka, Bangalore- 560064 with the accesBiRhHT Coll. No. 74064 and 74065 fé. acuminata and P.
obtusifoliarespectively.

2.2. Isolation of endophytic fungi:

Different parts of fresh healthy. acuminata and P. obtusifoliglants were cut into small pieces (5 mm x 2 mm)
using sterile blade and washed with sterile deslilater. The samples were surface sterilized pping into 2%
sodium hypochlorite for 60 seconds and 70% ethird seconds, rinsed with sterile water and alldbtesurface-
dry under sterile conditions [14]. The surfaceibed samples were placed on Potato Dextrose AgBA) plates
amended with 50 mg/L tetracycline to suppress #drial growth and incubated at 28°C to 30°C ftw 3 days.
The hyphal tip of endophytic fungi growing out frahe plant tissue was transferred to fresh PDAeglaimended
with 50 mg/L tetracycline. After incubation at 30R® 7 to 14 days, purity of the culture was detieed by colony
morphology. Colonization rate (CR) was expressegeasentage of total number of isolates obtainedhfdifferent
tissue segments divided by total number of isolatgained from overall tissue segments incubatgalation rate
(IR) was calculated as number of isolates obtafrmd segments divided by total number of segmel$ [

2.3. ldentification of endophytic fungi:

2.3.1. Morphological identification:

The endophytic fungi were identified based on thkucal characteristics, morphology of the fruitibgdies and
spores, using standard manuals [16, 17, 18].

2.3.2. Molecular identification:

The potential endophytic fungi were grown in 50 Rdtato Dextrose Broth (PDB) for 5-6 days at 28°T@e
mycelia was harvested and washed with distilledewand ground with liquid nitrogen. The nucleicdagias
extracted using the cetyl Trimethyl Ammonium Bromi(tTAB) method [19]. Polymerase chain reactiors wa
carried out using universal primers ITS1 and IT38]] The PCR products were visualized in 0.8% agmrgel
using ethidium bromide and UV trans illuminatoridPito sequencing, amplicons were cleaned usingEGge™
PCR clean-up kit according to the manufacturersrirctions and sequencing was carried out in anaéBbmated
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DNA sequencer. The sequencing PCR was set up 4sBiegBigDye® Terminatorv3.1 Cycle Sequencing Kit.
BLAST analysis was carried out in the NCBI databasé sequences are submitted to NCBI.

2.4. Screening the Antimicrobial activity of endoplytic fungi:

Endophytic fungi isolated from medicinal plantsRofacuminata and P. obtusifolimere subjected to screening for
antimicrobial activity against the human pathogemécteriaStaphylococcus aureU®NCIM No. 2079) Bacillus
cereugNCIM No. 2106) Pseudomonas aerugino§&CIM No. 2200) Escherichia coli(NCIM No. 2256),
Salmonella typhimuriurfNCIM No. 2501) and yeag€landida albicangNCIM No. 3471)

2.4.1. Agar Plug method

Cylindrical pieces were cut out from well grown tcmé of the endophytic fungi strain on PDA. Thedi® were
placed on the Petri dishes inoculated with a fizetbunt of test-microorganisms grown on Nutrientragadium
(NA) for bacteria and Sabouraud Dextrose Agar madi8DA) for yeast (10cells/ml). The cultures were kept for
12 hours at 2 - & for the diffusion of antimicrobial substance ahdreafter they were incubated for 24 hours at
37°C for bacteriaStaphylococcus aureuBacillus cereus, Pseudomonas aerugindsacoli, Salmonella typhij 48
hours at 28°C for yeagt@ndida albicans The antimicrobial activity was measured in milditer (mm) as clear
zone of inhibition [21].

2.5. Production and extraction of secondary metabités:

Endophytic fungi exhibiting broad spectrum of antirabial activity were subjected for the productminsecondary
metabolites. The fresh mycelia of endophytic fuwgre grown on PDA plates at 28+2 °C for 3-6 dayd were

inoculated into 1000 ml flasks containing 200gmsimbolished rice, soaked with 200 ml distilled weutoclaved
twice at 121 °C for 20 min), followed by incubatitor 30 days at 28+2 °C [22]. The incubated flagkse filled

with 300ml of ethyl acetate and allowed to standdiee day, shaken thoroughly and filtered. The elmocedure
was repeated until most of the metabolites wereaetdd. The ethyl acetate filtrate was extractatl wure distilled
water to remove debris and other particles. Firetlhyl acetate extract was treated with anhydrodsus sulphate
to remove the moisture content and dried underyaeaporator [23].

2.6. Antimicrobial activity of crude extract of the endophytic fungi by well diffusion method:

The extracted secondary metabolite was dissolveBNSO at different concentrations of 20ug/ml, 40plg/
60pg/ml, 80pg/ml and 100ug/ml; poured into the Swlimmeter well made in Petri dishes containing NA fo
bacteria, SDA for yeast and inoculated with a fig@dount of test-microorganisms figells/ml). The cultures were
kept for 12 hours at 2- 8 °C for the antimicrohiaétabolite diffusion and thereafter they were irated at an
appropriate temperature for the growth of test-noeganisms. The zone of inhibition was measuredrim [24].

2.7. Phytochemical analysis:
The ethyl acetate extract of the potent endophytigi were subjected to chemical constituent angl{25, 26].
The test details as follows:

2.7.1. Test for Alkoloids:
A drop of ethyl acetate extract was spotted onpiteecoated TLC plate followed by spraying with Deadorffs
reagent. The orange red or brown coloration irtdicaresence of alkaloids.

2.7.2. Test for Steroids and Terpenoids:

One ml of ethyl acetate extract, 1ml of chlorofor2a3 ml of acetic anhydride and 1 to 2 drops ofcemrated
sulfuric acid were added. The dark green coloratibeolution indicates the presence of steroids cemtt pink or
red coloration of solution indicates presence gid¢aoids.

2.7.3. Test for Phenols and phenolic compounds:
A drop of ethyl acetate extract was spotted inlitiah a filter paper followed by phosphomolybdiddaspot. The
blue coloration indicates presence of phenols dmhplic compounds.

2.7.4. Test for Tannins:
Two to three ml of ethyl acetate extract, 10% atdighferric chloride solution was added. A dark dlor greenish
grey coloration of solution indicate the present&pnins.
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2.7.5. Test for Flavonoids:
Two to three ml of ethyl acetate extract, a pietenagnesium strips and 1ml of concentrated hydarahlacid
were added. A pink red or red coloration of solutiedicate the presence of flavonoids in the extrac

2.7.6. Test for the presence of Amino acids:
Ninhydrin test: To the extract, 0.25% Ninhydrin geat was added and boiled for few a minutes. Faomatf blue
color indicates the presence of amino acid.

2.8. Statistical analysis
Analysis of variance (ANOVA) was used to determihe significance of difference between treatmentigs (p <

0.05). Means between treatment groups were comgaresignificance using Duncan’s new Multiple Rargest
test.

RESULTS AND DISCUSSION

3.1. Isolation of endophytic fungi:

Endophytic fungal isolates were grouped as differanrpho-types based on morphological charactesidike
color, mycelium growth on PDA and the presenceeproductive structures. The total 24 different gidoic
fungal isolates were obtained frofh obtusifoliawhereas irP. acuminata 17 isolates were obtained. The CR of
endophytic fungi oP. obtusifolig in leaf (54.17%) was higher than that of sten®42and least in flower (20.83%)
segments, whereas i acuminataCR of stem (41.7%) was higher than that of I88£29%), and least in flower
(23.52%) segments (Fig 1). The IR value of enddpHuingi obtained fronP. obtusifoliawas found to be 0.25, 0.3
and 0.65 from flower, stem and leaf segments résede Similarly for P. acuminatathe IR value found to be 0.2
for flowers, 0.3 and 0.35 for leaf and stem segmsessgpectively (Fig 2). These findings consisterthat of Huang
et al [15] report®f endophytic fungisolatedfrom P. rubra.
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Stem Flower Leaf

Figure 1: Colonization rate (% ) of endophytic fung

Identification of the endophytes was done basethorphology and conidial characteristics. Among2Hhdsolates
of P. obtusifolia, Cylindrocephalumsp., Chaetomiunmsp., Fusarium sp., Pestalotiopsissp., Penicillium sp. and
Cladosporiumsp.,were isolated from stenolletotrichumsp., Mycelia steriliasp., Fusariumsp., Curvularia sp.
and Chaetomiumsp., were isolated from the flowe€olletotrichumspp., Fusariumspp., Mycelia sterilia spp.,
Pestalotiopsissp., Cochliobolusspp. andChaetomiunspp., were obtained from the leaves. Whereas am@ng
isolates ofP. acuminata, Colletotrichum gloeosporioides, Cloadtim globosum, Colletotrichusp., Curvularia
sp., Mycelia sterilia spp. andAspergillus sp., were isolated from sten€olletotrichum sp., Penicillium sp.,
Aspergillussp. andUredosporesp., were isolated from the flowePenicilliumsp.,Aspergillussp., Alternaria sp.,
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Mycelia steriliasp. andChaetomiunsp. were obtained from the leaves. These endophytigifare previously
reported from different plant hosts [27, 28, 29. 30
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Figure 2: Isolation rate of endophytic fungi

3.2. Preliminary Screening for antimicrobial activity:

Among the 24 endophytic fungi frof. obtusifoliascreened for antimicrobial activity by agar plugthod, 16
endophytic isolates demonstrated activity. Out &fidolates, nine isolates showed potential intohitagainstS.
aureusand eight isolates inhibited the growth Bf cereus Only POL-5 isolate suppressed the growthPof
aeruginosaand two strains (POS-3 and POS-6) were effectianagC. albicans(Fig 3). Nine isolates exhibited
inhibition zone againgE. coliand eleven isolates agairit typhi(Table 1). Among the tested isolates, endophytic
fungal isolate POS-3revealed better antimicrobgdivly. The identification was further confirmed/ i8s rDNA
analysis, agusarium oxysporurand the sequence was deposited in Genbank witlssioceno.KF864555.

Figure 3: Inhibition of C. albicansby F. oxysporum (reverse view)

The antimicrobial potential of endophytic fungi rfind®. acuminatawas assessed and it was found that 10 isolates
demonstrated activity against the pathogens. Othegf, 4 isolates were inhibitory agaiSstaureusandB. cereus

6 isolates showed potential inhibition agaiRsieruginosak. coliandSalmonella typhiOnly two isolates (PAS-5
and PAF-1) showed inhibitory potential agai@stalbicans(Table 2). Based on the inferences of the antivbied
activity of P. acuminataisolates, the isolate PAS-1 showed better actigibynpared to other isolates. The
identification of PAS-1 was further confirmed bysLEDNA analysis, afolletotrichum gloeosporioideand the
sequence was deposited in Genbank with accessidGR864554.
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Table 1: Screening for antimicrobial activity by agar plug method of endophytic fungi ofP. obtusifolia

Endophytic fungi Antimicrobial activity (Zone of in hibition in mm)
o . . S. B. P. E. S. C.
SI. No Code Identification of endophytic fungi aureus cereus aeruginosa coli Typhi albicans
1 POS-1 | Cylindrocephalunsp. 7+0° 8.33+0.33 07 0 [o§ 0
2 POS -2 | Chaetomiunsp. 7+0% 6+0P 07 7.33+0.38 | 7.66:0.5° [0
3 POS -3 | Fusariumoxysporum 10.33+0.3 | 9.33+0.33 [0} 8.66+0.3% | 9.66x0.66 | 10.66+0.33
4 POS -4 | Penicilliumsp. 0’ o [0} o [} o
5 POS -5 | Pestalotiopsisp. 0 o [0} o [0} o
6 POS-6 | Cladosporiunsp 6.66+0. | 9.33+0.° [0 0 0° 6.33+0.7
7 POF-1 | Colletotrichumsp. 0° 0 07 7.33+0.33 8+0" 7+
8 POF-2 | Mycelia steriliasp. 0’ o o o 0’ o
9 POF-3 | Fusariumsp. 7.33+0.3° | 8.33+0.33 0 8+(F 8.660.5" 03
10 POF-4 | Curvulariasp. 0’ o o o 0’ o
11 POF-5 | Chaetomiunsp. 6+0P 6.33+0.3° 0 7+0° 8+0" 03
12 POL-1 | Colletotrichun sp 0 0 0 0 6.33+0.% 0
13 POL-2 | Fusariun sp 6+0° 6.33+0.™ 0° 6+0° 6.66+0.™ 0°
14 POL-3 | Mycelia steriliasp.2 6.660.3 7+ 07 6+ 6.660.3° [0
15 POL-4 | Pestalotiopsisp 8.33+0.33 03 0 03 [0 03
16 POL-5 | Cochliobolussp. 0’ o 6.66+0.3 o 0’ o
17 POL-6 | Mycelia steriliasp. 0 o [0} o [0} o
18 POL-7 | Chaetomiur sp 6.66+0.° 0 [0 0 0° 0
19 POL-8 | Colletotrichun sp 7.33+0.™ | 6.66+0." 0° 0° 740~ 0°
20 POL-9 | Fusariumsp. 0’ o o 6.66+0.33 6+0° o
21 POL-10| Chaetomiunsp. 0 o [0} (0} [} o
22 POL-11| Colletotrichumsp. 0’ 7.66+0.3 o 80 9.33+0.3% o
23 POL-12| Colletotrichumsp. 0 o [0} o [0} o
24 POL-13 | Cochliobolussp 0 0 [0 0 0° 0
In each column, mean values followed by the sattes kre not significantly different according taMRT at p = 0.05.
Table 2: Screening for antimicrobial activity by agr plug method of endophytic fungi ofP. acuminata
Endophytic fungi | Antimicrobial activity (zone of inhibition in mm)
SlI. No Code Identification of endophytic funJ]i au?éus CeB;éus P. aeruginosa cE)ii T)‘Z).hi alb%ans
1 PAS-1 | Colletotrichum gloeosporioides. | 7.66+0.33 | 8.33+0.33 6+0P 8.33+0.3% 9+0.57" 0°
2 PAS -2 | Chaetomium globosum. o o o o o [}
3 PAS -3 | Colletotrichum sp. 8.33+0.3%° | 9.33:0.33 [0} [0} [} [0}
4 PAS -4 | Curvularia sp. 8.33+0.3§ 9+(P 07 93 '3 0°
5 PAS -5 | Mycelia sterilia sp. 0° '3 0 '3 '3 6.33+0.38
6 PAS -6 | Aspergillus sp. [0} [0} 8+(f 8+C° 9.66+0.33 [0}
7 PAS -7 | Mycelia sterilia sp. 0’ o 0 o o o
8 PAF-1 | Colletotrichumsp. [ o 7+ 9+(f 8.33+0.383% | 7.33+0.38
9 PAF -2 | Penicillium sp. 0° i 0 i i o
10 PAF -3 | Aspergillus sp. 0° '3 6.66+0.33 9.66+0.33 8+0F 0°
11 PAF -4 | Uredospores sp. 0’ i 8.66+0.33 9+(P 8.66:+0.85" 9§
12 PAL-1 | Penicillium sp. o o o} o o [}
13 PAL-2 | Aspergillus sp. o 0’ o 0’ 0’ o
14 PAL-3 [ Alternariasp. 0° [0 7+ 10.33+0.33 | 9.33+0.33 °
15 PAL-4 | Mycelia steriliasp. 0? [0} [0 [; [j 94
16 PAL-5 | Chaetomiunsp. 7+0F9 7.660.3 07 '3 07 0
17 PAL-6 | Mycelia sterilia sp. [} o 0 o o o

In each column, mean values followed by the sattes kre not significantly different according taMRT at p = 0.05.

3.3. Production and extraction of secondary metabités:

The two isolatesC. gloeosporioidePAS-1) andF. oxysporum(POS-3) were found to be more promising
antimicrobial activity and hence were selectedtii@ production and extraction of secondary met&sliThe ethyl
acetate extracts of th€. gloeosporioideswas yielded around 500mg/200g of red rice medid around
400mg/200g by. oxysporum.

3.4. Antimicrobial activity of crude extract by aga well diffusion method:

The crude extract of the potential endophytic fuBgigloeosporioidesndF. oxysporumnisolates exhibited a broad
spectrum of antimicrobial activity against the tpathogens, when compared with that of standardiy®sontrol
tetracycline for bacteria and fluconazole for yeastcording to Rios and Recio [31] extracts of maktuorigin
showing antimicrobial activity above 1Q@/mL concentration should be avoided; therefore,dtude extract was
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maintained at concentrations of 20—1@fImL. The zone of inhibition of test pathogens ihffom 6 mm to 23.33
mm at concentrations of 20-106/mL of tested crude extracts.

The two fungal extracts @&. gloeosporioidesndF. oxysporunshowed MIC at 2@g/mL againstS. aureusandB.
cereus however, there was no inhibition at concentratetow 20ug/mL. Both the fungal isolates were found to
be inhibitory toE. coliandS. typhiat concentrations ranging from@gmL-10Qug/mL (Table 3). The fungal isolate
C. gloeosporioideslid not show any inhibitory activity againSt albicansfor tested concentrations. oxysporum
did not have an inhibitory effect agair3t aeruginosaat the tested concentrations of 2/mL-100ug/mL. The
activity of crude extracts was found to be similarthat of reference antibacterial agent, tetrangchnd also
exhibited antifungal activity against yed3t albicansto the reference antifungal agent, fluconazolds Baggests
the metabolites are broad spectrum in nature aadtfiey have potential application as antimicrobigénts [32,
33]. The activity ofF. oxysporumextract at 10Qug/mL, can be compared with the standard fluconazath
analogous zone of inhibition again&. albicans Many new and interesting bioactive metaboliteshsias
antibiotics, antiviral, anticancer and antioxidaotmpounds, which are of pharmaceutical, indusamal agricultural
importance have been reported and characterizeuffingal endophytes [8].

The endophytes are potentially inhibited againshn pathogens bacteria a@d albicansand can diminish the
growth of the harmful bacteria or fungi by theiffdient mode of action. The present results cordlavith the
previous findings [1, 30, 34, 35, 36] who have iearteported antimicrobial activities of differeehdophytes.
Fusariumspp. has been reported as endophyte from sevarakpkith diverse biological activity [37, 38, 3®}d it
provides an opportunity to discover novel bioactimetabolites. The bioactivity of endophytic fungafk C.
gloeosporioidesvas previously reported frodrtemisia annug40] andP. acutifolia[41]. The ethyl acetate extracts
of C. gloeosporioideandF. oxysporunwere further screened for the presence of Phytoitads.

Table 3: Antimicrobial activity of ethyl acetate exracts of endophytes by agar well diffusion method

. . N Antimicrobial activity (zone of inhibition in mm)
Endophytic fungi |~ Crude extract (ug/m) S. aureus B. cereus P. aeruginosa E.coli S. typhi . allficans
20 7+0.57 8.66+0.33 60 8.33£0.33 9+0.57 03
40 9.33+0.8% | 10.66+0.3° | 6.33+0.3" 8.66+0.6¢ | 9.66+0.3% 0’
C. gloeosporioideg 60 11+0.57 12+0.57 6.66+0.3%° 11+0.57 11+1.18 03
80 13+0.57 | 12.66+0.3% 70 11.6620.68° | 13.33+0.383 [0
100 18.33+12 140 7.66+0.33 130 14+1.15 03
20 8.33+0.3% | 10.660.33 03 11.66+0.3% | 11.33+0.33 | 6.33+0.33
40 9+0° 120 03 15.33+0.66 | 13.33+0.33 | 7.66+0.33
F. oxysporum. 60 10.33£0.33 | 13+0.3% 03 18.66+0.66 | 16.66+1.3 9+0.57
80 130.57 15.33+0.66 03 20+0.57 20.66+0.66 | 11.33+0.33
100 14.66+0.66 | 18.33+0.33 [0 21.66+0.33 | 23.33+0.33 | 12.66+0.33
Tetracycline 20 27.33+1"2 | 15.33+0.66 | 8.66+0.33 | 16.33+0.3%3 | 11+0.57 -
Fluconazole 20 - - - - - 13.66+0%8
In each column, mean values followed by the sattex Ere not significantly different according taMIRT at p = 0.05. “ - Not determined.

3.4. Phytochemical screening:

Chemical analysis was carried out on the isolatetbphytic fungal extracts to determine the preserficghemical
components as a prospective source for medicirdhiratustrial use. Their presence is an indicatat they can be
exploited as precursors in the development andrexdvaent of synthetic drugs [42, 43]. Phytochemégellysis has
been carried out in several plant species but feamyreports are available on endophytes [44, 45].

The active metabolites contain chemical groups ssgbhenols, steroids, flavonoids, quinines, tesjgin xantones,
peptides, cytocatalasins, alkaloids, aliphatic coumgls, and phenyl propanoids [6, 46, 47]. In theerd study,
phytochemical analysis of ethyl acetate extract€.afloeosporioidegxtractshowed the presence of alkaloids and
steroids; whereaB. oxysporunextract revealed the presence of flavonoids, phamd phenolic compounds (Table
4). Our results are in accordance with previouomsp[48] wherein the endophytes have shown thegmee of
different phytochemicals viz alkaloids, steroid®][4henolic compounds and flavonoids [50] and amewkn to
possess strong antimicrobial activities.
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Table 4: Phytochemical analysis of endophytic funda&xtracts

Test Fungal extracts
PAS-1| POS-3
Alkaloids + -
Steroids +
Terpenoid
Phenol and phenolic compounds - +
Tannins -
Flavonoids - +
Proteins and Amino acids -

Note: + Presence, - absence.
CONCLUSION

The present study reveals that the endophytic fubgigloeosporioidesand F. oxysporumisolated fromP.
acuminata and P. obtusifolieespectively are effective alternative sourcesmimicrobial drugs. Furthdnvitro
andInvivoexperiments are required to establish bioactiuity structural elucidation of these endophytic extta
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