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INTRODUCTION: 
The Indian subcontinent is enriched by a variety of flora-
both aromatic and medicinal plants. This is used in a 
wide diversity of climatic conditions in India ranging 
from deserts to swamp lands. Numerous types of herbs 
have been well recognized from the Himalayan to 
Kanyakumari. This extensive flora has been greatly 
utilized as a source of many drugs in the Indian 
traditional system of medicine [1,2]. The traditional 
system of medicine is so engrained in our culture that, 
even now, 75 % of the Indian population depend on this 
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ABSTRACT: Back ground: Plants are making use of completely as raw drugs for many 
formulations in traditional systems of medicine. To check the genuineness of the raw drugs and to 
detect adulteration of these materials, an authentic pharmacognostic study is required for each raw 
drug. Usually, the drugs are collected by traditional practitioners who have inherited Ayurveda or 
other herbal practices. Aim: The aim of project work is to assess the phytochemical screening, in-
vitro antibacterial activity of Mirabilis jalapa leaves using ethanol as a solvent. Method: The coarse 
powder form of leaves of M. Jalapa was extracted by Soxhlation. The antibacterial activity was 
assessed by cup plate and disc diffusion method. Streptomycin was used as standard drug. 
Results: Phytochemical results indicated that M. jalapa possesses Alkaloids, Terpenes, 
Carbohydrates, Proteins and Amino acids in. Results reveals that the ethanolic extract of M. jalapa 
leaves was significantly effective against gram-positive, and gram-negative bacteria. The zone of 
inhibition was measured to be the positive result for the given samples by these two methods. 
Conclusion: It could be concluded that the leaves of M. Jalap significantly showing antibacterial 
activity. A detailed study needs to be carried out to isolate bioactive compounds that show 
antibacterial activity. 
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indigenous system for relief [3]. The plant products which 
have been in use for such a long time be scientifically 
supported for their efficacy [4]. Throughout the world, 
about 35,000 to 70,000 species of plants have been used 
as medicinal, nutraceuticals and cosmeceuticals 
purposes. In India, about 1,000 plant species are used 
[5,6].  
Antibiotics are one of our most important weapons in 
fighting bacterial infections. Many commonly used 
antibiotics have become less and less effective against 
certain illnesses due to toxic reactions and drug 
resistance. It is essential to investigate newer drugs with 
lesser resistance. Drugs derived from natural sources 
play a significant role in the prevention and treatment of 
human diseases. Natural products of higher plants may 
give a new source of antimicrobial agents with possibly 
novel mechanisms of action [7]. 

 
Fig 1. Mirabilis jalapa flowering plant. 

 
Fig 2. Mirabilis jalapa leaves. 

Mirabilis jalapa, the marvel of Peru or four o'clock 
flower, is the most commonly grown ornamental species 
of Mirabilis plant. Mirabilis in Latin means wonderful 
and Jalapa is the state capital of Veracruz. M. jalapa was 
cultivated by the Aztecs for medicinal and ornamental 
purposes. The flowers usually open from late afternoon 
or at dusk. Flowers then produce a strong, sweet-
smelling fragrance throughout the night, and then close 
for good in the morning (Fig 1 and 2) [7,8]. The aim of the 
present project work is to assess the antibacterial activity 
of M. jalapa leaves. 

MATERIALS AND METHODS: 
Ethanol was procured from Merck, India. All other 
chemicals and reagents used in this study were of 
analytical grade and procured from an authorized dealer. 

Collection of plant: 
The plant material was collected from surrounding areas 
in Uppal, Hyderabad, Telangana, India. The fresh leaves 
were collected and washed with tap water and latter with 
deionized water and dried under shade. The plant 
material was regularly checked for fungal growth or 
rotting. After the plant material was dried it was 
powdered with the help of an electric blender and sieved 
through size 80 sieve to obtain a uniform fine particle 
size. This plant material was stored in airtight containers 
at 4 °C for future usage [9]. 

 
Fig 3. Extraction of leaves by Soxhlation. 
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Preparation of extract: 
Accurately weighed 250 g of the sieved coarse powder 
was extracted with ethanol in a Soxhlet extractor 
(Borosil, India) for 72 h as presented in Fig 3. The 
extract thus obtained was concentrated under reduced 
pressure to yield crude plant extract. The extract was 
stored at 4 °C in amber coloured glass stopper vials for 
further use [10,11]. 

Qualitative Phytochemical Evaluation: 
The ethanolic leaves extract of M. jalapa was screened 
for the detection of phytochemicals that are Alkaloids, 
Carbohydrates, Glycolides, Terpenes, Flavonoids, 
Saponins, Sterols, Tannins, Resins, Proteins, Quinones, 
Fats, Volatile oils, Fixed oils and Amino acids, as per 
the standard procedure mentioned in the Ayurvedic 
Pharmacopoeia [12,13].   

In-vitro antibacterial activity screening [14-17]: 
Cup plate method: 
The stock solution of the antibiotic was prepared at 
solution strength of 1000 µg/ml. the stock solution was 
diluted suitably. The known concentration of the 
standard and the test antibiotic solution was prepared. 
The Muller-Hinton agar medium was sterilized in an 
autoclave at 121 °C at 15 lbs pressure for 15 min. About 
1 ml suspension of standard test organism was added to 
Muller Hinton medium and mixed thoroughly while 
maintaining temperature at 50 °C. The above mixture 
was poured into petridish to form a layer of about 3 mm 
thickness. The medium allowed solidifying. At the 
centre of the medium, a hole was made with sharp tool 
such as cork borer. The cup was marked as per dilutions 
and each cup was added with the respective dilutions of 
the antibiotic. The plate was kept carefully in the 
refrigerator for diffusion of anti-biotic for 20 min. The 
condensed water was wipped carefully from the lid of 
the petridish, with the sterile cotton plugs and the 
petridish was incubated at 37 °C for 24 h. 

Disc diffusion method: 
Select a pure culture plate of one of the organisms to be 
tested. Aseptically emulsify a colony from the plate in 
the sterile saline solution. Mix it thoroughly to ensure 
that no solid material from the colony is visible in the 
saline solution. Repeat until the turbidity of the saline 
solution visually matches that of the standard turbidity. 
Take a sterile swab and dip it into the broth culture of 
organism. Gently squeeze the swab against the inside of 
the tube in order to remove excess fluid in the swab. 

Take a sterile Mueller-Hinton agar (MHA) plate or a 
nutrient agar (NA) plate. Use the swab with the test 
organism to streak an MHA plate or a NA plate for a 
lawn of growth. After the streaking is complete, allow 
the plate to dry for 5 min. Antibiotic discs can be placed 
on the surface of the agar using sterilized forceps. Gently 
press the discs onto the surface of the agar using flame 
sterilized forceps or inoculation loop. Carefully invert 
the inoculated plates and incubate for 24 h at 37 0C. 
After incubation, use a metric ruler to measure the 
diameter of the zone of inhibition for each antibiotic 
used. Compare the measurement obtained from the 
individual antibiotics with the standard table to 
determine the sensitivity zone. Compare the 
measurement obtained from the individual antibiotics to 
the standard table to determine whether the tested 
bacterial species is sensitive or resistant to the tested 
anti-biotic. 

RESULTS AND DISCUSSION 
Phytochemical investigation: 
The ethanolic extract of M. jalapa leaves were subjected 
to qualitative chemical tests whore result is illustrated in 
Table 1. The leaves of M. jalapa contains the 
phytochemicals that are Terpenoids, Saponins, Steroids, 
Flavonoids, Carbohydrates, Alkaloids, Tannins, 
Proteins, Anthraquinones and Terpenoids. 

Table 1. Preliminary phytochemical screening of M. 
jalapa leaves. 

Sl. No. Phytochemicals Ethanolic extract 

1 Terpenoids + 
2 Saponins + 
3 Steroids + 
4 Phenols - 
5 Flavonoids + 
6 Coumarins - 
7 Carbohydrates + 
8 Alkaloids + 
9 Quinones - 
10 Tannins + 
11 Proteins + 
12 Oils & fats - 
13 Anthraquinones + 
14 Anthocyanins - 
15 Amino acids - 
16 Volatile oils - 
17 Terpenoids + 

(+) indicates present, (-) indicates absent. 
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In-vitro antibacterial activity: 
Antibacterial assay of the ethanolic extract of dried 
leaves of M. jalapa exhibited dose dependent 
antibacterial activity against the tested micro-organisms 
at three different concentrations. The potential 
sensitivity of the extract was obtained against all the 
tested micro-organisms and the zone of inhibition was 
recorded and presented in the following tables and 
figures given below (Table 2 and 3, Fig 4 and 5). 

Table 2. Zone of inhibition shown by the standard 
drug (Streptomycin) by cup plate method. 

Sl.  
No. 

Name of 
microorganism 

Conc. (µg/ml) 
10 20 30 

ZOI (cm) 
1 E. coli 2.5 2 2.7 
2 Klebsiella  

pneumonia 
0.5 1.5 1.5 

3 Staphylococcus 
 aureus 

1.5 1.3 1.7 

4 Bacillus  
subtilis 

1.6 1.5 1.8 

ZOI - Zone of Inhibition. 

Table 3. Zone of inhibition shown by the ethanolic 
extract of M. jalapa leaves by cup plate method.  

Sl. 
No. 

Name of 
microorganism 

Concentration 
(µg/1ml) 

10 20 30 
ZOI (cm) 

1 E. coli 1.4 2.5 2.6 

2 Klebsiella  
pneumonia 

1.4 1.6 1 

3 Staphylococcus 
 aureus 

1.2 1.4 1.6 

4 Bacillus  
subtilis 

2 2.2 2.5 

ZOI - Zone of Inhibition. 

The antibacterial assay was done by cup plate and disc 
diffusion method with the observations of Zone of 
Inhibition (ZOI) at different concentrations (Given in 
Table 4 and 5, Fig 6). 
Plants are important source of pharmacophore which 
will function as new chemotherapeutic agents. The first 
step to develop a chemotherapeutic agent from plants 
would be the assay of in-vitro antibacterial activity. The 
extracts thus found active will help to identify the active 
compounds responsible for the activities from the plant. 
In recent years multi drug resistance is seen in 
pathogenic bacteria which has revived interest in the 

search of new antibacterial agents from natural sources. 
In fact, gram negative bacteria P. aeruginosa are 
frequently reported to have developed multi drug 
resistance to many of the anti-biotics. But the extract 
shows a good activity against bacterial strains. The 
antibacterial agents from natural sources also eliminate 
the side effects of synthetic or semi synthetic 
antibacterial agents. The antibacterial activity of the 
plant extract was variable with various organisms. 

 
Fig 4. Zone of inhibition shown by the standard drug 
(Streptomycin). 

 
Fig 5. Zone of inhibition shown by the ethanolic 
extract of M. jalapa leaves A) Escherichia coli B) 
Klebsiella pneumonia C) Staphylococcus aureus D) 
Bacillus subtilis, by cup plate method. 
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Table 4. Zone of inhibition shown by the standard 
drug (streptomycin) by Disc diffusion method. 

Sl. 
No. 

Name of 
microorganism 

Concentration 
(µg/1ml) 

10 20 30 
ZOI (cm) 

1 E. coli 2.5 2  2.7  

2 Klebsiella  
pneumonia 

0.5  1.5  1.5  

3 Staphylococcus 
 aureus 

1.5  1.3  1.7  

4 Bacillus  
subtilis 

1.6  1.5  1.8  

 
Table 5. Zone of inhibition shown by the ethanolic 
extract of M. jalapa leaves by Disc diffusion method. 

Sl. 
No. 

Name of 
microorganism 

Concentration 
(µg/1ml) 

10 20 30 
ZOI (cm) 

1 E. coli 1.5  1.2  1.38  

2 Klebsiella  
pneumonia 

1.38  1.3  1.5  

3 Staphylococcus 
 aureus 

1.5  1.6  1.8  

4 Bacillus  
subtilis 

1.7  1.5  1.5  

Results reveal that ethanolic extract of Mirabilis jalapa 
leaves were significantly effective against Gram-
positive, Gram-negative bacteria. The antibacterial 
activity of the given samples is tested using cup-plate 
(or) cylinder plate method and disc diffusion method.  
The samples exhibited positive test results are as 
following for the ethanolic leaf extract of Mirabilis 
jalapa. Thus, further work can be carried out on the 
isolation. In addition, these results confirmed the 
evidence in previous studies, which reported that ethanol 
is a better solvent for more consistent extraction of 
antibacterial substances from medicinal plants compared 
to other solvents. 
The antibacterial activity of the samples is assessed 
using the different concentration of the sample i.e., low, 
intermediate and high. The present investigation reveals 
that the zone of inhibition is found in the sample 
mentioned above in the tabular column i.e., Mirabilis 
jalapa ethanolic leaf extract. The standard drug 
streptomycin is found to be very effective anti-microbial 
agent. Here it is found that the standard drug show 
antibacterial activity on both Gram+ve and –ve bacteria 

and it is found that the zone of inhibition increased as 
the concentration of the sample increased. 

 
Fig 6. Zone of inhibition shown by the ethanolic 
extract of M. jalapa leaves A) Escherichia coli B) 
Klebsiella pneumonia C) Staphylococcus aureus D) 
Bacillus subtilis, by Disc diffusion method. 
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CONCLUSION: 
Mirabilis jalapa has been medicinally used as a 
therapeutic agent for a variety of diseases. Moreover, 
numerous research works have proven its uses beyond 
the medicinal ones in experimental animals. Alkaloids 
and flavonoids which were isolated from this plant may 
be responsible for its pharmacological activities. 
Therefore, the cultivation, collection, and further 
pharmacological exploration of Mirabilis jalapa are 
essential. 
The findings of this study support the view, that the 
ethanolic extracts of plants are promising sources of 
potential antibacterial and may be efficient as preventive 
agents in some diseases and can be considered as a 
natural herbal source in pharmaceutical industry. Further 
detailed studies on isolation of phytoconstituents of the 
plant extracts are essential to characterize them as 
biological antibacterial agents. This knowledge about the 
medicinal plant’s usage can also be extended to other 
fields like field of pharmacology. In view of the nature 
of the plant, more research work can be done on humans 
so that a drug with multifarious effects will be available 
in the future market. Furthermore, a detailed and 
systematic approach can be done in exploiting and 
identifying the phytopharmacology to explore in 
knowing the maximum potentiality of the plant which 
will be useful to mankind. 
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