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ABSTRACT 

 
The present work will focus on the importance of seed fibres of prominent medicinal plant Wrightia 

tinctoria (Roxb.) R.Br  for its antibacterial activity. The different extract samples of seed fibres of Wrighita sp. 
were selected for testing against to their broad spectrum of antimicrobial activity resistance of different 
microorganisms as per the standard literature sources [11,12,13]. the seed fiber extracts of Wrightia tinctoria 
(Roxb.) for their antimicrobial  activity against 8 selected human pathogenic bacterial strains viz., Pseudomonas 
aeriginosa (10636), Staphylococcus aureus (6908), Bacillus subtilis (1305), Pseudomonas putida (1194), 
Streptococcus pyogenes (1926), Proteus vulgaris (744), Escherichia coli (9537) and Klebsiella pneumoniae 
(10309),against the seed fibre extract samples of methonal, ethanol,chloroform, Ampicilin and DMSO 
individual and their combinations. All the data is recorded in this paper. The results are mostly conformity of 
the medicinal uses and they are discussed in detail in this article belongs to the first hand information and 
sparse information is available related to its other uses as per literature sources. Therefore these combinations 
were suggested for further analysis of seed fibres for their antimicrobial activity. 
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INTRODUCTION 
 
Among 500,000 plant species Wrightia tinctoria (Roxb.) is one of the widely recognized medicinal 

plants named after a Scottish physician and botanist William Wright (1740-1827). Being a native of Burma, 
they are small deciduous trees with smooth bark and soft wood. In India these trees grow naturally but are 
endowed with drought and pest resistance, providing an interesting aspect (20,19). Moreover, they are 
commonly used to treat many diseases; they act as good analgesic, psoriasis, anti inflammatory, antiulcer, 
anticancer, antidysentric, antihelminthic and antipyretic agents. The leaves of Wrightia tinctoria are used in 
the treatment of jaundice (8) and toothache. Extract from tree bark is used as antihelminthic, anti diarrhea etc, 
(9). The roots of Wrightia tinctoria are found to possess hypotensive activity. Furthermore, these plants are 
reported to have antimicrobial activity in psoriasis, wound healing and hepato-protective activity (7). The 
importance of this plant in treating several human ailments is mentioned in Ayurveda, Siddha, Unani and folk 
medicine (10,12). Seeds of Wrightia tinctoria are powdered and mixed with coconut oil to treat wounds. It is 
also believed that it can be used to cure piles, worm infestation and pain. Juice from seeds can be used against 
indigestion (16, 17, 18). 

 
The seed fibers of Wrightia tinctoria are also found to have certain advantages. Seed fiber is a 

lignocelluloses natural fiber and is ecofriendly, renewable and its raw material can be used in textile 
applications. The successful knitted fiber was derived from delignified fiber (19). However, whether seed fibers 
possess any anti-microbial activity remains to be explored. We report here for the first time an anti-microbial 
activity of seed fibers of Wrightia tinctoria on 8 human pathogens. 
 

MATERIALS AND METHODS 
 
Antimicrobial activity of seed fiber extracts using different solvents (ethanol, methanol and 

chloroform) were tested against the above mentioned pathogens by using well diffusion technique was 
performed based on standard protocols described by (4,5,6), Ikram & Inamul (1,2) 

 
Collection of plant materials: 

 
 

Wrightia - Habitat                                                                                    Seeds 
 

The fruits of Wrightia tinctoria were collected from Botanical garden of Yogi Vemana University, 
Kadapa and dried at room temperature for 20 days or until the seed pods broke open thereby exposing the 
seed fibers. Care was taken such that the fibers were collected in air tight polyethylene bags immediately 
before they were dispersed in air.  
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Seed Fibers 
 
Microorganisms: 

 
The microbial cultures were purchased from microbial type culture collection (MTCC). The codes of 

the bacterial culture are as follows Pseudomonas aeruginosa (10636), Staphylococcus aureus (6908), Bacillus 
subtilis (1305), Pseudomonas putida (1194), Streptococcus pyogenes (1926), Proteus vulgaris (744), Escherichia 
coli (9537) and Klebsiella pneumoniae (10309). 
 
Chemicals:  

 
Media and other required chemicals for this study were purchased from Hi-media. Nutrient media 

were prepared by mixing peptone, beef extract, yeast extract, NaCl and agar- agar according to standard 
protocols. pH of the media was maintained to 7.4. 
 
Preparation of seed fiber extracts: 

 
Seed fibers were separated from the dried fruits of Wrightia tinctoria, washed with running tap water 

for about 5 min followed by 0.1% mercuric chloride, washed thrice in distilled water and dried at 40ºC. The 
dried fiber was ground using blender and the powdered fiber was stored in a glass container for further use. 10 
grams of the powdered material was used for extraction with 250ml of methanol, ethanol, and chloroform 
separately in a soxhlet apparatus for 2 days. Temperature was adjusted according to the boiling point of each 
of the solvents and the crude extract was collected(15,. Excess solvent was removed by transferring the extract 
to a rotary evaporator and a fine powder was obtained which was then stored in air tight borosil bottles for 
further use. Different concentrations of 1000 µg, 500µg, 250µg of pure extract powder were weighed in 
separate vials and dissolved in 1 ml of DMSO. The solutions were then tested for antimicrobial activity studies. 
 
Preparation of inocula:  

 
The bacterial stocks were prepared by mixing the strains obtained from MTCC in Nutrient agar 

medium (NAM). 24 hr old cultures were used for the present study. 
 
Screening for antimicrobial activity: 

 
The prepared extracts were used to screen their anti-microbial activity. Nutrient agar plates were 

prepared and the bacterial inocula were spread by using the L shaped rod. Wells were made on nutrient agar 
plates using cork borer (20). The wells were loaded with samples of 1000 µg, 500µg, 250µg of plant extracts, 
DMSO as control and standard ampicilin to compare the zone of inhibition. The plates were sealed with 
parafilm and incubated at 37ºC for 24-48 hrs. Antimicrobial activity was evaluated by measuring the diameter 
of inhibition zone in centimeters and the results were tabulated. 

 
The fiber materials collected from the tip of the seed of Wrightia tinctoria have shown the potential 

of antimicrobial activity. The experiments were conducted with a well diffusion method(14) [Fig. 1(a) & 1(b)]. 
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The antimicrobial activity of the fiber extracts against 8 human pathogens namely Pseudomonas aeruginosa, 
Staphylococcus aureus, Bacillus subtilis, Pseudomonas putida, Streptococcus pyogenes, Proteus vulgaris, 
Escherichia coli and Klebsiella pneumoniae were determined by calculating the zone of inhibition.  

 

 
 
 

 
 

Figure-1(a) &1(b): Antibacterial activity of seed fiber extracts of Wrightia tinctoria (ROXB.) R.Br on 8 different 
human pathogens is shown using the well diffusion method. Among all the organisms tested, the seed fiber 
extracts displayed maximum zone of inhibition against Proteus vulgaris. 1. CH3OH-methanol, 2. C2H6O- 
Ethanol, 3. CHCL3- Chloroform, 4. AMP- Ampicilin,  5. DMSO-DiMethyl Sulfoxide . 
 
Methanol, Ethanol and Chloroform extraction: 

 
Seed fiber extraction was done with methanol, ethanol and chloroform. Different concentrations of 

the extracts were used. The highest concentration used was 1000µg/ml, while the lowest concentration was 
250µg/ml. Maximum zone of inhibition was observed with 1000µg/ml. Out of all the 8 pathogens studied, the 
fiber extracts (inclusive of all the three solvent extraction) showed highest zone of inhibition against Proteus 
vulgaris. The results of zone of inhibition are illustrated in table-1. 
 
 
 
 

 
Figure 1(a) 

 

 
Figure 1(b)  
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Table 1: Antimicrobial activity of seed fiber extracts of Wrightia tinctoria. Roxb. against the pathogens (cm) 
 

Name of 
the 

organism 

MTCC 
No 

MethanolCH3OH) Ethanol (C2H6O) Chloroform (CHCL3) Ampicilli
n 

Ofloxac
in 

Cefadro
xil 

  
1000µg

/ml 
500µg 

/ml 

250µ
g 

/ml 

1000µ
g/ 
ml 

500µg/
ml 

250µg/
ml 

1000µg/
ml 

500µg/
ml 

250µg/ 
ml 

   

Pseudomon
as 

aeruginosa 
10636 

1.5± 
0.1 

1.6± 
0.02 

0.6± 
0.02 

1.4± 
0.15 

1.1± 
0.02 

0.9± 
0.115 

1.4± 
0.11 

1.2± 
0.05 

0.8± 
0.2 

1.6± 0.1 
2.1± 
0.05 

2.2± 
0.05 

Staphylococ
cus aureus 

6908 1.3± 0 
1.1± 
0.05 

0.6± 
0 

1.3± 0 1± 0.11 0.8± 0 
1.9± 
0.05 

1.2± 
0.1 

1± 0.11 
1.4± 
0.07 

2.5± 0 2.3± 0.1 

Bacillus 
cereus 

1305 
1.3± 
0.1 

0.6± 
0.02 

- 
1.7± 
0.1 

1.1± 
0.16 

1± 0 2± 0.07 1.4± 0 
1.1± 

0.057 
1.4± 
0.11 

1.8± 
0.05 

2.3± 0 

Pseudomon
as putida 

1194 
1.1±  
0.1 

1± 0 - 
1.5± 
0.07 

0.9± 
0.02 

0.66± 
0.06 

2.2± 0 
1.4 

±0.11 
1± 0 

1.8.± 
0.02 

2.4± 0 2.1± 0 

Streptococc
us 

pyogenes 
1926 

1.5± 
0.05 

1.1± 
0.1 

0.6± 
0.05 

1.3± 
0.1 

1± 0.1 
0.7± 
0.1 

1.4± 0.1 1± 0 
0.6± 
0.05 

1.7± 0.1 
2.0± 
0.05 

2.3± 0 

Proteus 
vulgaris 

744 
2± 

0.023 
1.4± 
0.02 

1.1± 
0.1 

1.9± 
0.1 

1.3± 
0.05 

1.2± 
0.17 

2.6± 0 
1.6± 
0.11 

1.4± 0 
2.5± 
0.05 

2.1± 
0.05 

1.23± 
0.05 

E.coli 9537 
1.6± 
0.2 

1.3± 
0.05 

1.1± 
0.11 

1.9± 
0.15 

1.13± 0 
1.2± 
0.17 

1.4± 0.1 1.1± 0 0.9± 0 
2.6± 
0.08 

2.3± 0 
1.5± 
0.05 

Klebsiella 
pneumonia

e 
10309 

1.4±  
0.05 

1± 
0.08 

0± 0 
1.2± 
0.1 

0.9± 
0.05 

0± 0 
1.2± 
0.05 

0.9± 
0.08 

0± 0 1.5± 0 2.3± 0 1.1± 0 

 
The chloroform extract of seed fiber of Wrightia tinctoria illustrated the maximum zone of inhibition against Proteus vulgaris (2.6cm) followed by Pseudomonas 

putida (2.2cm), Bacillus subtilis (2cm) and Staphylococcus aureus (1.9cm) (Fig-4). Methanolic extract illustrated the maximum zone of inhibition against Streptococcus 
pyogenes (1.5cm), Pseudomonas aeruginosa (1.5cm), Streptococcus pyogenes (1.5cm) and Klebsiella pneumoniae (1.4cm). (Fig-2) Ethanol extract exhibited maximum zone 
of inhibition against Escherichia coli (1.9 cm). (Fig-3) 
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Figure-2: Antimicrobial activity from Methanol extract of seed fibers of Wrightia tinctoria is    
                 shown. Activity was higher against Proteus vulgaris than compared to other    

                 organisms. Mean and standard errors are calculated. 
 

 
 

Figure-3: Antimicrobial activity from Ethanol extract of Wrightia tinctoria seed fiber is shown.  
Activity was higher against Proteus vulgaris and E.coli. Results are indicated by  calculating Mean and 

standard errors. 
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Figure-4: Graph depicts antimicrobial activity of Chloroform extract of Wrightia tinctoria seed fiber. 
Equivalent to methanol and ethanol extractions, chloroform extraction also showed higher activity against 

Proteus vulgaris. The results are indicated graphically by calculating Mean and standard errors 
 

RESULTS and CONCLUSIONS 
 

The present study indicated that different solvent extracts of Wrightia tinctoria seed fibers showed 
zone of inhibition against the human pathogens. The comparative analysis, among the three solvent 
extractions of the seed fibers revealed that the chloroform extract had shown a wider spectrum of activity 
compared to methanol and ethanol extraction. Chloroform extracts illustrated a maximum zone of inhibition 
against Staphylococcus aureus (1.9cm), Bacillus subtilis (2cm), Pseudomonas putida (2.2cm) and Proteus 
vulgaris (2.6cm). Methanolic extracts showed a maximum zone of inhibition against Pseudomonas aeruginosa 
(1.5cm), Streptococcus pyogenes (1.5cm) and Klebsiella pneumoniae (1.4cm), while ethanol extracts exhibited 
maximum zone of inhibition against Escherichia coli (1.9cm).The seed fibers of Wrightia tinctoria display a 
broad spectrum of antimicrobial activity with a promising potential of curing different human ailments and can 
also be used to formulate new potent drugs. 
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