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Abstract 
Benckara malabarica (Lam.), Tarenna asiatica (Linn.) and Pavetta zeylanica (Hook. F.) 

belong to the family Rubiaceae. The plant species collected from Sathuragiri hills of 

Virudhunagar District, Tamil Nadu State. The plant samples such as stem, leaf and root 

were selected for the present investigation. The plant extracts were treated against 

microorganisms such as Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa 

and Bacillus subtilis. Based on the ethanomedicinal report obtained from Paliyar tribals 

Sathuragiri hills, Virudhunagar district, Tamil Nadu state. The present study reveals the 

antimicrobial activity of selected medicinal plants against microbes. 
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INTRODUCTION 
Microbial diseases have parallel history with the 
civilization of human beings. The usage of medicinal 
plant parts and its products and in some cases the 
whole plant were in the practice for curing many 
microbial diseases prior to the knowledge of 
microorganism. The knowledge of herbal wealth 
possessed by Indians is dating back to prehistorical 
times. Indian medicinal systems like Siddha and 
Ayurvedha are as old as human civilization. The 
unrecorded knowledge of such pioneers faded away 
with passing of time. But even now many nomadic 
tribal and rural Indians are using the herbal wealth 
for the treatment of various ailments. Since the 
range of microorganism is very large, the variety of 
disease caused by them is also vast. Though we use 
potent antimicrobial agents at present, multi 

resistant strains appear and it forces us to incessant 
search for discovery of new drugs (1). Exploiting the 
knowledge of rural Indian medicinal practitioners 
and systematic screening of it may lead to the 
discovery of potent novel phytochemicals from 
medicinal plants.  
Most traditional medicine relies heavily on medicinal 
plant resources (2). Staphylococcus aureus has 
become a global threat to antimicrobial 
chemotherapy. This seems to pose an outlook for the 
use of many antimicrobial drugs in future to be 
uncertain (3). Medicinal plant extracts and their 
active principles have an enormous therapeutic 
potential (4). Secondary metabolites have led to an 
important breakthrough in pharmacology and has 
helped in various ways in the development of 
modern pharmacotherapeutics (5).  
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Medicinal plant contains a wide variety of active 
chemical compounds that exhibit antimicrobial 
activities (6). The presence of natural products from 
medicinal plants such as terpenes, alkaloids, 
Flavonoids and coumarins support the wide 
applications and uses of plants in medicines (7).  
According to WHO report in 2014, antimicrobial 
resistance overcoming the antibiotic resistance in 
the issue to the WHO for the next millennium. 
Screening and investigations of medicinal plants for 
antimicrobial agents and reached the goal and 
promoting in the development and ultimate user of 
medicinal plant resources in the traditional medicinal 
system (8).  
The present study deals with, medicinal plants survey 
has been conducted in the Paliyar hamlet of 
Sathuragiri hills, Tamil Nadu State, India, which is 
considered as the heart land of Siddha medicinal 
practice. The Hindu religion supreme god Shiva’s 
temple is situated on the top of the hill. It is still 
believed that Siddhas, are visiting the shrine during 
moonless and full moon days. Till the mid of the 
twentieth century, the Paliyar tribal were leading 
nomadic life in the dense forest. Their knowledge 
about medicinal plant is unrivalled. The usage of 83 

plants species from 37 families to treat various 
ailments by this exotic tribal was recorded (9).  
Among the recorded 37 families, three plant species 
belong to the family Rubiaceae, viz Benckara 
malabarica (Lam.). D. D. Tirvengadum, Tarenna 
asiatica (Linn.) Ktze. Ex Schum. and Pavetta zeylanica 
(Hook. F.) have been consciously selected for further 
antimicrobial studies. The selected plant species 
have been used by the Paliyar tribal for the 
treatment of various ailments (Table 1). Diversity is 
rationale behind the selection of plant species from 
Rubiaceae. Rubiaceae is one of the largest family in 
the angiosperm with around 13,000 species. The 
most economically and medicinally important plant 
species from the family are Coffea arabica and 
Cinchona respectively. An important alkaloid quinine 
is used to cure malaria, is obtained from Cinchona. 
Plant species of Rubiaceae family are continuously 
tested in the laboratories for their medicinal values 
reported (10). Twenty-six medicinal plants from 
Rubiaceae family in eastern Uttar Pradesh alone (11). 
According to (12) 40 medicinal plants from family 
Rubiaceae in India. Twenty-six species medicinal 
plants from family Rubiaceae in Kerala forests (13).

  
Table 1. Ethnomedicinal values of Rubiaceae family members, Sathuragiri hills, Tamil Nadu State, India.  

S.No Botanical Name 
Tamil Vernacular 
Name 

Mode of Preparation and medicinal Usage 

1. 
Benkara  
malabarica (Lam.).  
D. D. Tirvengadum 

Sirukarai/ Pidathi 

* Decoction of leaves is given for cough, phlegm 
and throat infection.  
* Leaf paste is applied for skin diseases. 
* Dried leaf powder is macerated with sesame 
oil and applied as pain reliever 

2. 
Tarenna asiatica (Linn.) 
Ktze. Ex Schum. 

Velichi 
 

* Leaf paste is used for skin diseases.  
* Burned dry leaves and stem is mixed with 
tooth powder. 

3. Pavetta zeylanica (Hook. F.) Naru manchanathi 
* Leaf paste is applied for skin disorders.  
* Bark is used for preparation of tooth powder.  
* Decoction of leaf is given for stomach pain. 

 
The ethanomedicinal values of report (Table. 1) 
reveals that the medicinal usage of selected 
medicinal plants, belongs to the family Rubiaceae. 
The plants were not only used as a medicine after the 
occurrence of diseases but also used as 
precautionary measure to arrest the microbial 
infection. Proper phytochemical analysis and testing 
of plant extracts against microorganisms can lead to 
the discovery of new phytochemicals, which can 
serve the human race to fight against multi drug 
resistant microorganisms. The aim of the present 
investigation is to carryout antimicrobial activity 
against selected microorganisms by using three 

medicinal plant species from Sathuragiri hills, belong 
to the family Rubiaceae. 
 
MATERIALS AND METHODS 
Location of the Sathuragiri hill 
Sathuragiri hills has lot of herbal plants and identified 
by those who are experienced in knowledge about 
value medicine with spirituality.  
Collection of plant samples 
Plant samples were collected from the study area 
Sathuragiri hill region after the north east monsoon 
season in November 2018. The plant species were 
healthy and green at the time of collection. Identities 
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of the collected samples were properly checked with 
the herbaria. The samples were segregated into leaf, 
stem and root and dried under shadow for 20 days.  
Preparation of methanolic extracts 
The dried plant samples were powdered with mixer 
grinder. The powders were sieved through 40 mesh 
sized sieve. The sieved powders were used for the 
extraction of phytochemicals. Crude plant extract 
from the plant parts such as stem, leaves and root 
were obtained individually from selected medicinal 
plant species using Soxhlet apparatus. Methanol was 
used as solvent.  
Preparation of disc 
The crude extracts were obtained and bottled in 
conical flask and concentrated on hot water bath. 
The concentrated crude extracts were tested for the 
presence of phytochemicals and antimicrobial 
activities though disc diffusion method.  
Inoculum preparation 
Four bacterial strains were used for the antimicrobial 
studies. The following bacterial strains such as 
Staphylococcus aureus (MTTC 3160), Escherichia coli 
(MTTC 46), Pseudomonas aeruginosa (MTTC 1688) 
and Bacillus subtilis (MTTC 441) were selected for the 
investigation. The cultures were obtained from 

MTTC, Chandigarh. Loop full of stock cultures were 
taken and mixed with nutrient broth in sterile 
condition. The cultures were allowed to grow for 24 
hours in shaker at the speed of 110 rpm. From the 
nutrient broth culture, strains were taken and spread 
on the prefilled petriplate, which contained solid 
Muller Hinton Agrar medium. The dried test extracts 
at the concentration of 2mg were loaded on the 
sterile disc. The sterile discs were placed on surface 
the petriplate and incubated for 24 hours at 37oC. 
Ciproflaxin 5µg per disc was used as control. The 
zone of inhibition was measured at the end of 
experiment. The tests were conducted three times to 
calculate the standard error of the result. 
 
RESULTS 
Phytochemical analysis of crude plant extracts with 
different methods revealed that the presence of 
secondary metabolites. The methanol dissolved 
crude extract shows that the presence of alkaloid, 
flavonoids, phenol and glycosides in the plant 
samples. Name of the methods, used for the 
detection of secondary metabolites and their 
presence in plant samples are furnished in table 2.

 
Table. 2 – Phytochemical analysis of selected medicinal plant species from Rubiaceae 

S. 
No 

Phytochemicals Name of the test Pavetta  
zeylanica 

Beckara  
malabarica 

Tarenna  
asiatica 

S L R S L R S L R 

1. Alkaloids Mayer’s  - + - - + - - + - 
2. Flavonoids Alkaline Reagent  - - - - + - - - - 
3. Phenol Ferric Chloride  - + - + - - - + + 
4. Glycosides Legal’s  - - - + + - + + - 

(+): Present (-): Not detected / S – Stem, L – Leaf and R - Root 

 
Phytochemical analysis of plant samples indicates 
that the presence of alkaloid in all the three leaf 
samples. Flavonoids is present only in the leaf sample 
of B. malabarica. Presence of phenol is recorded in 
the leaves of P. Zeylanica and T. asiatica. Stem of B. 
malabarica and root of T. Asiatica also showed the 
presence of phenol. Glycosides are present only in 
the stem and leaf samples of B. malabarica and T. 
Asiatica. 
There are no clear zones recorded in stem and root 
extracts of P. zeylanica. P. zeylanica leaf alone 
showed antimicrobial activity, that is also only 
against B. subtilis with 8 mm of clear zone. The stem 

extract of B. malabarica also showed antimicrobial 
activities against E. coli and S. aureus with 8 mm of 
clear zone. The leaves extract showed moderate 
antimicrobial activities, against all the four tested 
microorganisms. In E. coli S. aureus and P. 
aeruginosa, the clear zone width is 12mm. In case of 
B. subtilis the width of clear zone is 13mm. Stem 
extract of T. asiatica showed activity against P. 
aeruinosa with 8mm clear zone. Leaf extract of T. 
asiatica registered moderate activity against all the 
four microorganisms. In S. aureus and P. aeruginosa, 
the diameter of clear zone is 11 mm (Table 3). In case 
of E. coli and B. subtilis clear zone width was 12 mm.
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Table 3. Antimicrobial activities of plant samples selected from Rubiaceae 

Plant Name Plant Parts 

Name of microorganism & 
Diameter of inhibition zone (mm) 

E. coli S. aureus P. aeruginosa B. subtilis 

Pavetta zeylanica 
Stem - - - - 
Leaf - - - 8 + 0.3 
Root - - - - 

Benckara malabarica 
Stem 8 + 0.5 8 + 0.4 - - 
Leaf 12 + 0.6 12 + 0.7 12 + 0.4 13 + 0.5 
Root - - - - 

Tarenna asiatica 
Stem - - 8 + 0.3 - 
Leaf 12 + 0.7 11 + 0.6 11 + 0.4 12 + 0.5 
Root - - - - 

Positive Control  
(Ciprofloxacin (5µg/disc)) 

25 + 0.2 28 + 0.1 18 + 0.2 27 + 0.2 

(-): Not detected / Results were expressed as mean + SD, N=3 
 

DISCUSSION 
Preliminary phytochemical analysis showed that the 
presence of secondary metabolites in plant samples. 
The leaves of B. malabarica and T. asiatica contain 
more than two secondary metabolites. In case of 
stem and root B. malabarica and T. asiatica plant 
parts only showed positive results for phenol and 
glycosides. According to (14) phytochemicals such as 
terpenes and phenols are responsible to exhibit 
antimicrobial properties. 
Tamil Nadu is one of the popular botanized areas of 
South India. A wide knowledge regarding how to use 
the plants against different diseases and cure (15). 
The identification of new antimicrobial metabolites 
from medicinal plants is an important alternative to 
overcome the increasing levels of drug resistance (8).  
Antimicrobial activity of medicinal plant resources 
and its phytocompounds have been deliberated in 
the late 19th century (16). However, antibiotics abuse 
has become the main factor for the emergence and 
dissemination of multidrug resistant strains of 
several microorganisms (17).  
When antimicrobial activities are concerned, leaves 
of Benckara malabarica and Tarenna asiatica were 
showing good results. The stem and root extracts 
were showing negligible activities in all three plants. 
In case of Pavetta zeylanica the leaf sample alone 
shows that antimicrobial activity with 8 mm clear 
zone. The significant antimicrobial properties 
observed in J.neesii screening may be due to the 
presence of one of these phytochemicals in the 
ethanolic extract (18). 
Some recent studies reported antimicrobial activity, 
in vitro assay and ethnobotanical studies correlate 
with our findings (19 - 21). 
The presence of phytochemicals and antimicrobial 
activity in the plant samples is proving their 

medicinal values. Paliyar tribal were using the 
selected plants for various ailments caused by 
microorganisms. Worthiness and correctness of 
tribal knowledge could be understood from the 
present investigation.  
 
CONCLUSION 
The results of the present research also correlate the 
presence of secondary metabolites with 
antimicrobial activity. B. malabarica and T. asiatica 
leaves contain more than two phytochemicals, which 
can be interpreted as a reason for their antimicrobial 
activity. Thorough investigation of the leaf samples 
can lead to the discovery of novel phytochemicals, 
which can serve as good antibiotics for human 
beings. 
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