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Abstract 

A bioassay-guided assay of acetone extract of Aristolochia bracteolata plant leaf was carried out in order 

to evaluate its antibacterial activity and to identify the active compounds in this extract. Antibacterial 

activities of acetone extract against gram-positive and gram-negative bacteria strains were investigate by 

the kirby bauer agar disk diffusion method. Among the strains tested Staphylococcus aureus, Bacillus 

subtilis, Escherichia coli, and Pseudomonas aeruginosa. Showed the highest sensitivity towards the 

acetone extracts and hence they are used as test organisms for the bioassay-guided fractionation. From 

this extract, aristolochic acid. Has been isolated and has showed the greatest antibacterial activity against 

both standard strain and clinical isolates of Escherichia coli with equal minimum inhibitory 

concentration (MIC) and minimum bactericidal concentration (MBC) values of 30 and 50 𝜇g/mL. The 

plant leaf having bioactive compound of aristolochic acid and acetylenic acid and flavonoids. Bioactive 

components and functional groups present in the plant leaf essential for aristolochic acid antibacterial 

activity. This investigation it can conclude the Aristolochia bracteolata for alternative of treatment for 

bacterial infection in traditional and current medicinal uses. 

 

Keywords: Aristolochia bracteolata, clinical pathogens, bioactive compound and agar disk diffusion 

method 

 

Introduction 

India has different parts of several medicinal plants or their extracts are used treatment for 

various diseases [1]. Aristolochia bracteolata is a known as “worm killer” due to supposed 

antihelminthic activity and trypanocidal effect [2]. Medicinal plants many have been used to 

centuries as remedies for human diseases because they contain components of therapeutic 

value [3]. Aristolochia is an important genus, both numerically and medicinally, in the family 

Aristolochiaceae. The genus Aristolochia consists of about 400 species of herbaceous 

perennials, under shrubs or shrubs bearing essential oils and is widespread across tropical 

Asia, Africa and South America but their effect upon [4]. Various plants are known to consume 

fungicidal substances and much work has been ratified out on the effects of medicinal and 

aromatic plant extracts against numerous fungi [5]. This has led to the search for new and 

effective therapeutic alternatives among natural compounds. Plants remain an important source 

of diverse chemical entities, which is use as drugs or provide scaffolds from which new drugs 

have been derived [6]. It is use in traditional medicine as a gastric stimulant and in the treatment 

of cancer, lung inflammation, dysentery, and snakebites [7]. Aristolochiaceae has been used by 

the Sudanese people as analgesic, antiscorpion and it is antisnake. It is also used in the 

treatment of tumors and malaria and for fevers [8] but its usage as an antimalarial is not 

recommended in its crude form. Aristolochia bracteolate showed a definite positive effect on 

wound healing, with significant increase in the level of powerful antioxidant enzymes. Its root 

and leaves were bitter and anthelmintic and are medicinally important. Almost every part of 

the plant has medicinal usage [9]. The whole plant was used as a purgative antipyretic, and anti-

inflammatory. It also possesses a potent antiallergic activity.  

Asia has abundant species of medicinal and aromatic plants and traditional medicines have 

practiced in Asia since ancient times. India has made use of medicinal plants to cure ailments 

of thousands of years. According to World Health Organization the goal of health for all can’t 

be achieved without herbal medicines, while the demand for herbal medicine is growing in 

developing countries, there are indications that consumers in developed countries are 

becoming disillusioned with modern healthcare and are seeking alternatives in traditional 

medicine [10-12]. 
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Although Aristolochia is being known in many countries that 

is containing a toxic compound AA, but this has not stopped it 

from being a popular herbal remedy for thousands of years. It 

is still extensively used in India and in traditional Chinese 

medicine for slimming, menstrual symptoms, and 

rheumatism. It is also widespread used in Sudan and other 

African countries as one of the most effective herbal remedies 

for infectious diseases. Therefore, it was our objective to 

assess the potential antimicrobial activity of Aristolochia 

bracteolata using a bioassay-guided fractionation, in order to 

produce pure compound that can act as the lead compound in 

developing new, safe, and effective drug to replace the use of 

the harmful crude plant material [5]. 

 

Materials and Methods  

Collection of the plant materials  

The plant material used in this present study was the plant 

Aristolochia bracteolata collected from Tamil Nadu, in India. 

The leaves collected and they dried in room temperature. 

Then they crushed in to small pieces and these dried small 

pieces are finely powdered [13]. 

 

Preparation of plant extracts 

The plant powder (15g) of Aristolochia bracteolata was 

Soxhlet - extracted with 300 ml of acetone in the round 

bottom flask using the Soxhlet extraction method as per the 

standard procedure at their 70 oC boiling point [14]. The extract 

recovered from the solvent using rotary evaporator apparatus 

and stored in a freezer (-4 oC) for further use. The sticky black 

substances were obtained and stored in refrigerator and these 

are suspended/ dissolved in DMSO (Dimethyl Sulphoxide) 

prior to use [15].  

 

Preliminary phytochemical analysis plant extracts of 

Aristolochia bracteolata 

Preliminary phytochemical analyses of acetone extract was 

carried out using standard procedure to identify the 

phytochemical constituents, alkaloids, flavonoids, glycosides, 

phytosterol, fixed oils and fats, saponins, tannins and phenolic 

compounds. Proteins and free amino acids, gums, mucilage, 

lignin [11].  

 

Preparation of the Bacterial Inoculums 

The young microbial inoculums / culture were prepared 24 

hours at 37 oC, afterwards the turbidity of culture is adjusted 

to match that of a 0.5 McFarland standard (108 CFU/ml). 

Absorbance of 0.600 at 450nm determined spectroscopically 

then it was used as inoculums [1].  

 

Screening for antibacterial assay  

The antibacterial activities of the plant were tested against the 

selected bacterial strains. The sterilized Mueller Hinton agar 

medium was poured in to each sterile petriplate and allowed 

to solidify [16]. Using sterile cotton swabs the test bacterial 

cultures were we evenly spread over the appropriate media. 

The sterile discs were individually loaded with different 

concentrations of organic solvents extract acetone of the 

plant. These discs were we kept in undisturbed place for the 

evaporation of the solvents. Then the discs were we placed on 

the top layer of the Petri dishes pertaining to the test cultures. 

A 100𝜇L suspension of test microorganism added to 

individual tubes and incubated at 37 ∘C for 24 h. After the 

incubation period, the results were we observed and measured 

the diameter to demarcate inhibition zone around each disc/ 

organisms. The MIC of the compound was defined as the 

lowest concentration that inhibited the visible bacterial 

growth and the MBC was defined as the lowest concentration 

that prevented the growth of the organism after subculture 

onto antibiotic-free plates. After results were, confirm by two 

trained laboratory personnel [17]. Microbial strains used for 

antibacterial assay: Ten different bacterial strains are used for 

the antibacterial assay they are, Staphylococcus aureus, 

Bacillus subtilis, Escherichia coli, and Pseudomonas 

aeruginosa. 

 

Results and Discussion 

Antibacterial Activity Initial steps in new drug discovery 

involve identification of new chemical entities, which either 

can be sourced through chemical synthesis or can be isolated 

from natural products through biological activity guided 

fractionation. Bioassay-guided fractionation of the identified 

plant may lead to standardized extract or isolated bioactive 

lead compounds as the new drug. 

  
 

Bacillus subtilis       Escherichia coli 
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Pseudomonas aeruginosa    Staphylococcus aureus 
 

Plate 1-4: Antibacterial activity of Aristolochia bracteolata leaf extract 

 
Table 1: Phytochemical investigation of Aristolochia bracteolata leaf extract 

 

S. No Phytochemicals E. Acetate 

1. Alkaloids ++ 

2. Flavanoids + 

3. Saponin + 

4. Phenol + 

5. Phytosterol +++ 

6. Tannins + 

7. Carbohydrates + 

8. Glycosides ++ 
+ Low, ++ Moderate, +++ High 

 
Table 2: Antibacterial activity of Aristolochia bracteolata leaf extract 

 

S. No Test Organisms 

Diameter of zone of inhibition (mm) 

Standard Acetone 

100µl 25µl 50µl 75µl 100µl 

1. Staphylococcus aureus 23 ±.1.74 07 ±0.8 07 ±1.2 08 ±1.8 11 ±2.6 

2. Bacillus subtilis 21 ±1.55 08. ±1.0 10±1.24 11 ±1.8 13 ±2.1 

3. Escherichia coli 18 ±0.29 10 ±0.9 12 ±0.9 15 ±1.5 17 ±2.5 

4. Pseudomonas aeruginosa 16±0.45 08 ±0.3 09 ±0.8 11 ±1.1 12 ±1.8 

Standard – Chloramphenicol 

SD - Standard Deviation 
 

The plant materials of Aristolochia bracteolata selected for 

the study to evaluate the formulation containing the extracts 

of these plants for their antimicrobial activity. Methanol and 

Ethyl acetate extracts of these plants made by soxhlet 

extraction method [18] and the obtained extracts concentrated 

by evaporation and preliminary phytochemical screening 

made for the obtained extracts by standard procedure [19]. The 

phyto chemical screening indicated that the presence of 

alkaloids, saponins, flavonoid, phenol and tannin in rich status 

(Table-1) and Plate 1- 4. Previous studies on Aristolochia 

bracteolata, the aqueous leaf extract showed the presence of 

alkaloids, flavonoids, saponins, tannins, phenol, 

carbohydrates, and glycoside. 

The plant leaf of Aristolochia bracteolata extracted 

successively with acetone. The resulting fractions tested for 

antibacterial activity. The crude extract and acetone fraction 

were significantly active against Bacillus subtilis and were 

moderately active against Staphylococcus aureus and 

Pseudomonas aeruginosa. The Highest active fraction 

identified against Escherichia coli. (Table-2). The presence of 

secondary metabolites in plants, produce some biological 

activity in man and animals. Tannins and phenols known us 

possess antibacterial properties. Aristolochia is used in 

traditional medicine for the treatment of various diseases [19], 

including those associated with bacteria. This study showed 

clearly that the excellent effect of Aristolochia in treating 

such diseases is due to the toxic compound Aristolochic acids. 

Although Aristolochic acid is highly effective in killing 

Escherichia coli, it is ineffective against the other 

microorganisms tested. The widespread use of Aristolochia is 

not sufficient to ensure that it is effective or even that it is 

safe. Therefore, hit-to-lead exploration is necessary to identify 

related compounds with low toxicity, low cost, and improved 

potency that can replace the use of the harmful crude plant 

material [20]. 

 

Conclusion  

Using bioassay-guided assay technique, the present study 

directly linked the antibacterial activity of Aristolochi 

bracteolata to the Aristolochic acid and Acetylenic acid. 

Although Aristolochic acid had strong activity against 

Escherichia coli, it had a narrow spectrum of activity than 
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expected based on the activity of the crude extract from which 

it was isolated or from its traditional usage. This may be the 

result of synergism between different compounds in the 

complex extracts or may be due to placebo effect. 
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