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A floristic survey of the rare plant species was conducted in the tribal places of 

Parbhani district of Maharashtra. Six rare plant species, Cadaba fruticosa (Roxb) 

Wight & Arn, Enicostema axillare (Lam.) Raynal, Grewia tilifolia Vahl,  

Terminalia bellirica (Gaertn.) Roxb. Tribulus terrestris L.  and Ziziphus 

oenoplia (L.) Mill used in folklore medicines were tested for their antibacterial 

activity by the disk diffusion method. The bacteria employed were gram-positive 

(Bacillus subtilis, Staphylococcus aureus) and gram negative (E. coli, 

Pseudomonas aeruginosa and Salmonella typhi). Extracts of four plants showed 

encouraging results against three strains of bacteria, while others showed activity 

against one or two strains. Present findings support the traditional knowledge of 

local users. The preparation of crude medicine formulation and dose 

administration reported by the local men were also studied and information is 

collected to review the tribal folk medicine which is losing its charm in modern 

world. The ethno medicinal and antibacterial importance of these plants 

highlights the need for their conservation.  
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INTRODUCTION 

  Country like India has been using crude 

plants as medicine since Vedic period. A major part 

of the total population in developing countries still 

uses traditional folk medicine obtained from plant 

resources (Farnsworth, 1994; Rajadurai et al., 

2008). Biologically active compounds present in the 

medicinal plants have always been of great interest 

to scientists working in this field. In recent years 

this interest to evaluate plants possessing 

antibacterial activity for various diseases is growing 

(Parekh and Chanda, 2007)) 

 Shrinivasan et al., (2001), Maria et al., 

(2010), Gachande and Khillare (2013), Alane and 

Swami (2016), are a few examples among many 

works dealing with antibacterial activities. But no 

one worked on the rare plants of the region.  

In the present study, methanol extract of 6 

folklore medicinal but rare plants from Parbhani 

District of Maharashtra was tested for the in vitro 

antibacterial activity.  The use of plant extract to 

manage disease is eco friendly, economical and 

toxin free method. It will be beneficial to farmers, 

consumers as well as nature.  

 

MATERIALS AND METHODS  

Collection of Plant Materials: 

 Plant parts of rare plant species used in 

folklore medicine as Cadaba fruticosa (Roxb)Wight 

& Arn, Enicostema axillare (Lam.) Raynal, Grewia 

tilifolia Vahl,  Terminalia bellirica (Gaertn.) Roxb. 

Tribulus terrestris L.  and Ziziphus oenoplia (L.) 

Mill ( Plate 1) were collected from Parbhani, 

Sonpeth, Palam and Pathri tahsil areas of Parbhani 
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district of Maharashtra. Collection was based on the 

information given by local inhabitants during ethno 

botanical surveys.. Detailed information was 

collected about the ethno medicinal uses of the 

plants from these herbal vendors. Each specimen 

was labeled, numbered, annotated with the date of 

collection, the locality and their medicinal uses. 

Their approximate doses of administration were 

also recorded. The specimens were identified with 

the help of standard floras (Naik, 1998; Sharma et 

al., 1996; Singh, N.P. et al., 2000, 2001). The 

voucher specimens were deposited in the 

Herbarium of Department of Botany,  S. G. B. 

Mahavidyalaya, Purna (M.S.). 

Preparation of Extracts 

 Clean dry (dried under shade) plant samples 

were collected in cotton bags. The material was 

ground using a grinder. 2grams of ground material 

was soaked in 25 ml of Methanol for 24 hours and 

filtered using standard filter paper after 24 hours. 

Same procedure was repeated once again. The 

extract after treating with 75 ml (25ml x 3 times) 

Methanol, was then filtered and filtrate was allowed 

to evaporate until completely dry. Once dry, the 

extract was re-suspended in 2ml of Methanol. The 

concentration of the final extract was 1g 

material/1ml. 

Microorganisms Used 

 Five species of bacteria, two Gram-positive 

(Bacillus subtilis, Staphylococcus aureus) and three 

Gram-negative (Escherichia coli, Pseudomonas 

aeruginosa and Salmonella typhi) were used for the 

testing. They were cultured in nutrient broth for 24 

hours and the fresh inoculums were taken for the 

test. 

Bioassays 

 The bioassay used was the standard disk 

diffusion assay adopted from Taylor et al., (1995). 

Test disks were prepared by dipping and saturating 

sterilized filter paper disks in plant extracts. Same 

sized filter paper disks (6 mm diameter) absorbed 

the same volume of extract. For negative control 

Methanol paper disks were used, prepared by 

dipping the disk into Methanol, while tetracycline 

paper disks were used as positive control. Solution 

was prepared mixing 0.8 ml tetracycline solution 

(prepared by dissolving 500 mg tablets of 

tetracycline in 20ml methanol) with 9.2 ml of 

methanol. The final concentration of tetracycline 

was 0.25 mg/ml. 

Culture Media and Inoculum 

 Sabouraud dextrose (SD) media (Hi-media 

Pvt. Ltd; Bombay, India) was used for growth of 

bacteria. The inoculum for bacteria was prepared by 

transferring bacteria from fresh culture plates to 

tube containing 10 ml of liquid media (DIFCO, 

Bacto: dehydrated nutrient broth) and incubating 

over night at 37°C. The tubes were shaken 

occasionally to aerate and promote growth.  

Transformation of bacteria and test disks  
For the transformation of bacteria, to the 

petridish with nutrient agar a swab dipped in 

standard inoculum was used. After dipping, the 

swab was used to spread the bacteria on the media 

in a confluent lawn. Prepared dried disks were then 

transferred on bacterial lawn using flame-sterilized 

forceps. The petridish were then incubated upside 

down for 24 hours at 37°C.  

The observation of bioassay was recorded 

as presence or absence of zone of inhibition as per 

Lennette (1995). The inhibitory zone around test 

paper disks indicated absence of bacterial growth 

and it was reported as positive (growth inhibition 

observed) and absence of zone as negative. The test 

was repeated once again to insure reliability of the 

results. 

 

RESULTS AND DISCUSSION 

 A total of six selected ethno medicinal but 

rare plants have been tested for their antibacterial 

activity. The tested plant species belonging to six 

genera of different families include those plants 

which have been in use as folk medicine (Table 1) 

and were familiar to the local people of Parbhani 

district, Maharashtra. The tested plants showed 

negative as well as positive activities against tested 

bacteria. Though the response is not uniform, all 

plants showed activity against one or more bacterial 

strain used in this assay (Table 2).  The plants 

extracts of Cadaba fruticosa, Grewia tilifolia 

Terminalia bellirica & Ziziphus oenoplia were 

found active against Bacillus subtilis. The plants 

extracts of Terminalia bellirica, Tribulus terrestris 

& Ziziphus oenoplia   were found active against 

Staphylococcus aureus. The extracts of Grewia 

tilifolia found active against Escherichia coli. The 

extracts of plants viz. Cadaba fruticosa, Enicostema 

axillare, Grewia tilifolia & Terminalia bellirica 

were active against Pseudomonas aeruginosa. Only 

the extracts of Enicostema axillare & Tribulus 

terrestris showed activity against Salmonella typhi. 

It was clear that none of the plants was found active 

against all five strains of bacteria tested in vitro. 
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Table 1  Ethnomedicinal plants with their local uses in treatments 

 

 

In classifying the antibacterial activity as 

gram-positive or gram-negative, it would generally 

be expected that a much greater number would be 

active against gram-positive than gram-negative 

bacteria (Cutcheon et al., 1992). In present findings 

out of six extracts, five showed activity against 

gram-positive bacteria and five extracts showed 

activity against gram-negative bacteria, thus, not 

supporting above view.  The plants selected for the 

tests were strictly rare and therefore limited.  

From the present findings, Grewia tilifolia 

& Terminalia bellirica showed encouraging results 

against bacterial activities. Specially, the extracts of 

Grewia tilifolia showed interesting and significant 

results because it is found active against E. coli, 

which is responsible for dysentery. The plant 

extract of Grewia tilifolia showed marked activity 

E. coli which was confirmed by results of Sheela 

Rani et al., (2015). 

Plants 
Local 

Name 
Family 

Parts 

Used 
Treatments 

1. Cadaba 

fruticosa(Roxb)

Wight & Arn 

Kali 

takal 
Capparaceae Leaf 

Leaf paste is applied to treat rheumatic pains, and other 

skin disorders.  

Leaf juice is given to treat irregular menstruation and 

also used to expel intestinal worms. 

Decoction of the leaves is given to treat indigestion.  

2. Enicostema 

axillare (Lam.) 

Raynal.   

Nai 
Gentianaceae 

 
Leaf 

Plant powder is given along with honey to treat 

abdominal ulcer, hernia, swellings and itches. 

Powdered leaf is given to control diabetes. 

Leaf decoction is given to control intermittent fever and 

insect poisoning. 

Leaf paste is given to expel intestinal worms. 

3. Grewia 

tilifolia Vahl     
Dhaman 

Tiliaceae 

 

Stem  

& 

 Root 

bark 

Stem bark decoction is given to treat chronic dysentery. 

Stem powder is given as emetic. 

Root bark is applied to treat irritation and swelling of the 

skin due to allergy. 

4.  Terminalia 

bellirica 

(Gaertn.) 

      Roxb. 

Behara   Combretaceae 

Fruit, 

Gum  

&  

Stem 

bark 

Roasted and powdered pulp of the fruit is mixed with 

buttermilk and given to treat piles. 

Fruit powder is given to treat cough, mucous discharges 

from lungs, it is used as tooth powder to treat tooth ache. 

Fruit pulp is made into paste and applied to treat 

psoriasis and wounds 

Gum exudates from the bark are used as purgative. 

Stem bark pest is applied to treat leucoderma. 

5. Tribulus 

terrestris  L. 
Sarata Zygophyllaceae 

Fruits 

& 

Roots 

Whole plant paste is given to break stones in the bladder. 

Tender shoot is given to treat whooping cough and chest 

pain.. 

Fruits are boiled in water and given to treat urinary tract 

infections, urine retention and less urine output during 

pregnancy. 

Fruits are boiled in milk, shade dried, powdered and 

about one teaspoonful of this powder is given during 

morning and evening as aphrodisiac. 

Fruit paste is applied to treat skin infections. 

Roots are made into paste and given to treat kidney 

disorders. 

6. Ziziphus 

oenoplia (L.) 

Mill 

Makai, 

Yermul 

Rhamnaceae 

  

 

Roots 

Roots are used as astringent, anthelmintic, digestive and 

stomachic. 

Root paste is applied to treat wounds. 

Bark decoction is also used to treat wounds 
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All the rare plant, Cadaba fruticosa, 

Grewia tilifolia, Terminalia bellirica, Ziziphus 

oenoplia, Tribulus terrestris, & Enicostema axillare 

showed considerable inhibitory activity against 

Gram Positive and Gram Negative bacteria. These 

findings were confirmed by the results obtained by 

Muthukumar et al., (2008), Chanda et al., (2013), 

Verma et al., (2014), Sameera and Mandakini, 

(2015), Yasmeen et al., (2017). 

These findings support the traditional 

knowledge of local users and it is preliminary 

scientific validation for the use of these plants for 

antibacterial activity. To promote proper 

conservation and sustainable use of such plant 

resources, awareness of local communities should 

be enhanced incorporating the traditional 

knowledge with scientific findings..  

 

Table 2   Results of antibacterial test 

 

+ ve Tetracycline-Positive Control  + + + + + 

- ve Methanol-Negative Control  - - - - - 

 

Positive results indicated by ‘+’ included all assays 

in which a zone of inhibition appeared and Negative 

results indicated by ‘-’ included all assays in which 

no zone of inhibition appeared around the extract 

disks. 
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