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ABSTRACT 

Endophytic bacteria are beneficial microbes that reside in living plant 

tissues, mainly in the intercellular space and inside vascular tissues, 

without either doing harm to the host or providing any benefit to other 

microbial residents. Endophytes can be useful for prospection of 

bioactive compounds that may have medical and pharmaceutical 

applications. The aim of the present work was to investigate the 

bacterial endophytes from the medicinal plant Solanum trilobatum L. 

Totally 15 bacterial endophytes were isolated by using Nutrient agar 

and LB medium. Among these, twelve isolates were Gram positive and 

three isolates were Gram negative. The bacterial endophytes were 

partially characterized by biochemical test. Isolated bacterial 

endophytes might be useful to its respective host Solanum trilobatum  

L. and might be producing economically and pharmaceutically important bioactive 

compounds. 
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INTRODUCTION 

Endophytic bacteria are defined by their ability to colonize plant tissues without causing 

symptoms or morphological changes (Strobel et al., 2004). Generally Endophytic bacteria are 
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minor inhabitants than rhizosphere bacteria or bacterial pathogens. Endophytic bacteria in 

particular plant host are not limited to a single species but comprise several genus and 

species.  Endophytic bacteria have been isolated from both Monocotyledonous and 

Dicotyledonous plants, ranging from woody tree species to herbaceous crop plants.  Studies 

on the interaction between plants and Endophytic microorganism show that these organisms 

perform different and important ecological functions they cut to promote plant growth 

(Ahmad et al., 2008) and produce biologically active secondary metabolites many of which 

are important for biotechnology.  Bacterial endophytes can produce novel natural products 

found in their host plant (Mehanni and Safwat, 2010). 

 
Solanum trilobatum Linn (Family: Solanaceae) is one of the important medicinal plant, more 

commonly available in Southern India. S. trilobatum is an extensively used Indian traditional 

medicine to cure numerous diseases viz., tuberculosis, respiratory problems and bronchial 

asthma (Govindhan et al., 2004). S. trilobatum contains chemical compounds like Sobatum, 

β-solamarine, solasodine, solaine, glycoalkaloid and diosogenin. Sobatum the partially 

purified petroleum ether extract of S. trilobatum was reported to be very effective in tumor 

reduction (Mohanan and Devi, 1996).  It also possess antiulcerogenic activity (Amir and 

Kumar, 2004) and ovicidal activity (Rajkumar and Jebanesan, 2005).  Hence in the present 

investigation, the bacterial endophytes were isolated and identified  from S. trilobatum L.. 

 
MATERIALS AND METHODS 

Collection of plant 

Solanum trilobatum L. plant (Fig.1) was collected from Mannargudi, Thiruvarur Dt., 

Tamilnadu, India. The botanical identity was confirmed with Herbarium centre, Dept of 

Botany and Microbiology, A.V.V.M. Sri Pushpam College (Aut.), Poondi, Thanjavur, 

Tamilnadu, India.       

  
Scientific classification of Solanum trilobatum L. 

Class: Magnoliopsida 

Order: Solanales 

Family: Solanaceae 

Genus: Solanum 

Species: trilobatum L.  

Vernacular name in Tamil: Thoodhuvalai 
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Fig. 1.  Solanum trilobatum L. 
Surface sterilization  

Fresh healthy leaves were taken and washed with running tap water to soil particles and were 

surface sterilized by sequential immersion in 70% ethanol for 5 minutes and a solution of 

sodium hypochlorite (0.9% available chlorine) for 20 minutes.  Then, leaves were washed 

three times in sterile distilled water  to remove surface sterilizing agents before being seemed 

in 10% NaHCo3 (Sodium Bicarbonate) solution to disrupt the plant tissues and to inhibit the 

growth of fungi (Cao et al.,2003).  Surface sterility test was performed for each of the sample 

to ensure the elimination of surface micro organism.  

 
Isolation of endophytic bacteria  

Nutrient agar (NA) (Beef extract - 3 g/l, peptone - 5 g/l, sodium chloride - 5 g/l, agar - 15 g/l,) 

and Luria Bertani (LB) agar medium (Tryptone - 10g/l, yeast extract - 5g/l, sodium choloride 

- 5g/l, agar -15g/l) was used for isolation of endophytic bacteria. The leaves were divided into 

small fragments (1-3cm) with sterile surgical blades under aseptically transferred to the NA 

and LBA medium. Then the plates were incubated at 37ºc for 2 to 4 days.  Endophytic 

bacterial cultures growing on selective media were isolated, purified and maintained on 

slopes of nutrient agar for further study. 

 
Identification of endophytic bacteria 

The selected endophytic bacterial strains were identified by morphological, biochemical 

characterization.  In morphological characterization, macroscopic and microscopic features of 

the selected isolates were studied, additionally an array of  biochemical test including 

catalase, oxidase, indole, methyl red,  voges proskauer, triple sugar iron, citrate utilization, 
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urease, nitrate reduction and carbohydrate fermentation test were performed the standard 

protocols (Smibert and Krieg,1995; Sneath, 2001). 

 
RESULT AND DISCUSSION 

Endophytes from medicinally important plants are of a great interest, especially in 

understanding their potential medicinal properties and to explore their potential applications 

(Mehanni and Safwat, 2010; Qin et al., 2011).  

 
In the present study, totally 15 endophytic bacteria were isolated from leaves of Solanum 

trilobatum L by using Nutrient Agar and Luria Bertani agar medium (Plate 1).  The key of 

endophyte isolation is the efficacy of surface sterilization.  The routine surface disinfection 

techniques were commonly used before isolation of endophytes (Larran et al., 2001.).   To 

isolate from inner tissues of plant the sterilized distilled water which had been used to wash 

the sterilized leaves was cultured on nutrient agar plate.  If there were no colonies formed 

within 2-3 days, it was disinfected thoroughly and the isolated bacteria were proven 

endophytic bacteria. 

 
The endophytic bacterial isolates were identified by morphological, biochemical 

characterization such as gram staining, motility, catalase, oxidase, indole, methyl red, voges 

proskauer, triple sugar iron, citrate utilization, urease, nitrate reduction and carbohydrate 

fermentation test. The results were depicted in table 1 and Plate 2 & 3.  

 
Likewise, bacterial endophytes have been reported from various medicinal plants; for 

examples, Piper nigrum, Gynura procumbens, Strobilanthes crispa, Vernonia amygdalina 

and Aquilaria species (Aravind et al., 2009; Bhore et al., 2010; Bhore and Tiong, 2012 and 

Bhore et al., 2013). However, this is the first study to elucidate diverse types of bacterial 

endophytes in Solanum trilobatum L.   Our research findings could be useful, as a foundation 

for further research on endophytic bacteria for its economically and pharmaceutically 

important bioactive compounds. 
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Morphological and Biochemical Characterization of Endophytic Bacteria from Solanum trilobatum L. 
S. 
NO  

Gram 
staining  

Motility  Indole MR VP  Catalase Oxidase Citrate Nitrate 
reduction  

TSI  Urease  Carbohydrate 
fermentation  

Endophytic 
bacteria  

1.  +ve coccus  Non motile  -ve  +ve  -ve +ve  +ve  -ve  +ve  Fermentative 
microbes & alkaline 
slant  

-ve  +ve  Deinococcus 
radiopugnans  

2.  +ve cocci  Non motile  -ve  -ve  +ve  -ve  +ve  -ve  +ve  Acid butt & gas 
production  

+ve  +ve  Melissococcus 
pluton  

3.  +ve coccus  Non motile  -ve  +ve  -ve  +ve  +ve  -ve  +ve  Fermentative 
microbes  

+ve  -ve  Saccharococcus 
thermophilus  

4.  -ve cocci  Non motile -ve  +ve -ve +ve  +ve  -ve  +ve  Gas production, 
Fermentative 
microbes & alkaline 

-ve  +ve  Brucella melitensis  

5.   +ve cocci  Non motile  -ve  +ve  +ve  +ve  +ve  -ve  +ve  Alkaline slant  -ve  +ve  Stomatococcus 
mucilaginosus  

6.   +ve cocci  Non motile  -ve  +ve  +ve  -ve  +ve  +ve  +ve  Fermentative 
microbes & alkaline 
slant  

-ve  +ve  Streptococcus 
pyogenes  

7.   +ve cocci  Non motile  -ve  +ve  -ve  +ve  +ve  +ve  +ve  Alkaline slant  +ve  +ve  Staphylococcus 
aureus  

8.   +ve cocci  Non motile  -ve  +ve  -ve  +ve  +ve  +ve  +ve  Alkaline slant  +ve  -ve  Salinococcus roseus  

9.   +ve cocci  Non motile  -ve  +ve  -ve  -ve  +ve  +ve  +ve  Alkaline slant  +ve  -ve  Gemella 
haemolysans  

10.  -ve Rod  Non motile  -ve  +ve  -ve  -ve  +ve  +ve  +ve  Alkaline slant & Acid 
butt  

+ve  +ve  Klebsiella 
pneumoniae  

11.   -ve Rod  Non Motile  -ve  +ve  -ve  +ve  +ve  +ve  +ve  Alkaline slant & Acid 
butt  

+ve  +ve  Buttiauxella agrestis  

12.   +ve cocci  Non motile  -ve  +ve  -ve  -ve  +ve  +ve  +ve  Alkaline slant & Acid 
butt  

+ve  +ve  Pediococcus 
damnosus  

13.   +ve Rod  Motile  -ve  -ve  +ve  +ve  -ve  +ve  +ve  Gas  Production  & 
Acid butt  

-ve  +ve  Bacillus subtilis  

14.  +ve coccus  Non motile  -ve  +ve  -ve  -ve  +ve  +ve  +ve  Alkaline slant & Acid 
butt  

+ve  +ve  Coprococcus 
eutactus  

15.  +ve coccus  Non motile  -ve  -ve  -ve  -ve  +ve  +ve  +ve  Alkaline slant & Acid 
butt  

+ve  +ve  Aerococcus viridans  

 
MR-Methyl Red; VP-Voges Proskauer; TSI-Triple Sugar Iron; + Positive; - Negative
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Plate  2. Biochemical characterizations of isolated bacterial endophytes 

 

 
 

1. Deinococcus radiopugnans, 2. Melissococcus pluton, 3. Saccharococcus thermophilus, 

4.Burcella melitensis,  5.Stomatococcus mucilaginosus,       6 - Streptococcus pyogenes,  

7 - Staphylococcus aureus,  8 - Salinococcus roseus  9 - Gemella haemolysans, 10 - 

Klebsiella pneumoniae, 11 - Buttiauxella agrestis,  12 - Pediococcus damnosus 13 - 

Bacillus subtilis, 14 - Coprococcus eutactus,                   15 - Aerococcus viridans  
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Plate 3. Biochemical characterization of isolated bacterial endophytes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.Deinococcus radiopugnans, 2. Melissococcus pluton, 3. Saccharococcus thermophilus, 

4.Burcella melitensis,  5.Stomatococcus mucilaginosus,  6 - Streptococcus pyogenes, 

 7 - Staphylococcus aureus,  8 - Salinococcus roseus  9 - Gemella haemolysans, 10 - 

Klebsiella pneumoniae, 11 - Buttiauxella agrestis,  12 - Pediococcus damnosus 13 - 

Bacillus subtilis, 14 - Coprococcus eutactus,                   15 - Aerococcus viridans  

 
REFERENCES  

1. Ahmad F, Ahmad Mohan MS. Screening of free living rhizosphere microorganisms   and 

their multiple plant growth promoting activities. Microbiology review. 2008; 63:173-181. 

2. Amir M, Kumar S. Possible industrial application of genus Solanum in twenty first 

century a review. J Sci Ind Res. 2004; 63:116-124. 



www.wjpr.net                      Vol 3, Issue 2, 2014.     

 
 

2278 
 

Bhuvaneswari et al.                                           World Journal of Pharmaceutical Research 

3. Aravind R, Kumar A, Eapen SJ, Ramana KV. Endophytic bacterial flora in root and stem 

tissues of black pepper (Piper nigrum L.) genotype: Isolation, identification and 

evaluation against Phytophthora capsici. Lett Appl Microbiol. 2009; 48:58–64.  

4. Bhore SJ, Preveena J, Kandasamy KI. Isolation and identification of bacterial endophytes 

from pharmaceutical agarwood-producing Aquilaria species. Pharmacognosy Res. 2013, 

5(2):134-7.  

5. Bhore SJ, Ravichander N, Loh CY. Screening of endophytic bacteria isolated from leaves 

of Sambung Nyawa [Gynura procumbens (Lour.) Merr.] for cytokinin-like compounds. 

Bioinformation. 2010; 5: 191–7.  

6. Bhore SJ, Tiong OK. Bacterial endophytes of therapeutically important Strobilanthes 

crispa (L.) Bremek and Vernonia amygdalina Del. J Pharm Biomed Sci. 2012; 14:1–3. 

7. Cao L, Qiu Z, You J, Jan Hand Zhou S.  Isolation and characterization of endophytic 

streptomycete antagonists of Fusarium wilt pathogen from surface sterilized banana roots. 

FEMS Microbiol.Lett, 2005; 247:147-152. 

8. Govindhan S, Viswanathan S, Vijasekaran V, Alagappan R. Further studies on the 

clinical efficacy of Solanum trilobatum in bronchial asthama, Phytotherapy Res. 2004; 

18:805-809. 

9. Larran S,Monaco C,Alippi HE. Endophytic fungi in leaves of Lycopersicon esculentum 

mill. World J Microbiol.Biotech. 2001;17:181-184. 

10. Mehanni MM, Safwat MSA. Endophytes of medicinal plants. Acta Hort (ISHS) 2010; 

854:31–9. 

11. Mohanan PV, Devi KS. Cytotoxic potential of the preparation from Solanum trilobatum 

and the effect sobatum on tumour reduction in mice. Cancer Lett. 1996; 110: 71-76. 

12. Qin S, Xing K, Jiang JH, Xu LH, Li WJ. Biodiversity, bioactive natural products and 

biotechnological potential of plant-associated endophytic actinobacteria. Appl Microbiol 

Biotechnol. 2011;89:457–73.  

13. Rajkumar S, Jebanesan A. Ovicidal activity of Solanum trilobatum (Solanaceae) leaf 

extract against Culex quinquefasciatus say (Diptera:culicidae). Intl. Trop.Sci. 2005; 

24:340-342. 

14. Smibert RM, Krieg NR. Phenotypic characterization. In: Gerhardt P, Murray RGE, Wood 

WA, Krieg NR, editors. Methods for General and Molecular Bacteriology, Washington, 

D.C.: American Society for Microbiology; 1995. 

15. Sneath PHA. Bergey’s Manual of Systematic Bacteriology. 2nd ed. Baltimore, Williams 

and Wilkins; 2001. 



www.wjpr.net                      Vol 3, Issue 2, 2014.     

 
 

2279 
 

Bhuvaneswari et al.                                           World Journal of Pharmaceutical Research 

16. Strobel G, Daisy B, Castillo U, Harper J. Natural products from endophytic 

microorganisms. J .Nat Prod. 2004; 67:257-258. 

 


