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ABSTRACT 
Nimbapatra (Azadiracta indica A.juss) is described as Krimighna in Ayurvedic literature. In the present study Pyogenic bacteria i.e. Staphylococcus aureus 
and Streptococcus pyogenus were grown on artificial media in laboratory and then isolated. The Petri dish containing the bacteria exposed to Nimba patra 
dhooma and this dish kept in incubator at 370c for 24 hours. Nimba patra is screened for its antimicrobial property. For comparison handmade paper Dhoom is 
used as Placebo and by statistical analysis; proportion of two variables, result is found significant as Nimba patra showed remarkable antibacterial property 
against Staphylococcus aureus and Streptococcus pyogenus. The results is found significant as out of 28 samples of Staphylococcus aureus, 93 percent (i.e. 26 
sample) bacteria was sensitive to Nimba patra dhoom and out of 2 sample of Streptococcus pyogenus, 50 percent (i.e. 1 sample) was sensitive to Nimba patra 
dhoom.  
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INTRODUCTION 
The use of antimicrobial drugs especially the broad spectrum 
antibiotics has confounded the problems of their efficacy as 
development of multiple drug resistance, adverse effects on 
the host including hypersensitivity, immune-suppression, 
allergic reactions etc. 
Hence, there is a constant need of development of new 
antimicrobial agents which are cost effective and cause less 
or no side effects. Antimicrobials of plant origin have 
enormous therapeutic potential. They are effective in the 
treatment of infectious diseases while simultaneously 
mitigating many of the side effects that are often associated 
with synthetic antimicrobials.  
The existence of organisms and their role in the cause of 
several infectious diseases have been recognized and 
elaborated in Ayurved as well as modern science and for the 
prevention and cure of such diseases; the drugs and therapies 
are prescribed in Ayurvedic text. Some of these medicines 
might have bacteriostatic or bactericidal effect. It is today’s 
need to elaborate these properties of herbal medicines. 
Krumi (microbes) is the main cause of Vranadushti i.e. Puya 
discharge, bad odor in a wound etc. To get prevention from 
krumi, Rakshoghna vidhi is indicated in the Ayurvedic text. 
In this vidhi various medicinal plants were burnt on fire and 
the smoke generated from it used to make sterilization (i.e. 
fumigation) of Shastra-karma-mandir and sutikagar1. 
The various dhoopan dravyas are mentioned in granthas; here 
Nimba patra has been selected as a dhoopan dravya, to see 
the effect of it on pyogenic bacteria. Nimba is well known 
and described as kandughna, kushtaghna, krumighna. Every 
part of this plant is useful. It consists of tikta, kashaya rasa 
and laghu, ruksha guna. It is a Vayu mahabhoot pradhan 
dravya2-3. 
For Rakshoghna dhoopan, Vayu and Agni mahabhoot 
pradhan dravyas are used. It is believed that, those dravyas 
that protect us from any external hazardous influences are 
called as Rakshoghna. Due to these properties Nimba patra is 
selected as a dhoopan dravya4.  

There are so many herbal plants described in Ayurveda which 
are highly effective against various bacteria. In Vedic and 
Ayurvedic texts they are described under heading jantughna 
or krumighna dravyas (drugs). It becomes necessesary to 
collect the all information about krumis and drugs acting 
against them and see their effect in vitro with the use of 
advanced modern techniques. 
In day today life infectious diseases are the major problem, 
among them the Streptococcus pyogenus and Staphylococcus 
aureus are the most common and dangerous organisms. 
These bacteria have become resistant to many antibiotics 
generated by modern science. It is the question, how much of 
the next generation antibiotics have to be prepared. To 
overcome these problems it is necessary to see the effect of 
herbal drugs on these bacteria’s and also in human body5.  
Therefore the topic has been selected study of Krimighna 
effect of Nimba Patra as Rakshoghna dhoopan by culture and 
sensitivity method w.s.r. to pyogenic bacteria in vitro. This 
study was done by the help of modern science bacteriology 
and the test used was ‘culture and sensitivity to Nimba patra 
dhoopan6. 
AIM   
Observe the antimicrobial activity of Nimba patra dhoom as 
Rakshoghna dhoopan against the pyogenic bacteria, mainly 
on Staphylococcus aureus and Streptococcus pyogenus, by 
the method culture and sensitivity. 
OBJECTIVES  
Identify the organism, its morphological and cultural 
characteristics. See the sensitivity or resistance of Nimba 
patra dhoom as Rakshoghna dhoopan, in vitro. 
HYPOTHESIS  
Does Pyogenic bacteria are sensitive to Nimba Patra 
dhoopan?  
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MATERIAL AND METHODS 
Materials 
Literature review was done from classical Ayurvedic texts, 
Modern literature and Web references regarding Nimba Patra 
as Rakshoghna dhoopan and pyogenic bacteria. 
Methods 
Bacteria were grown on artificial media in laboratory and 
then isolated. The pyogenic bacteria i.e. Staphylococcus 
aureus and Streptococcus pyogenus isolate. The Petri dish 
containing the bacteria was exposed to Nimba patra dhooma 
and this dish kept in incubator at 370c for 24 hours. Then the 
results were observed. 
This study has – Pus collection, Bacterial culture, isolation 
and identification, Preparation of Nimba patra dhoom and 
Sensitivity or resistance of pyogenic bacteria to Nimba patra 
dhoom. 
Collection of pus specimen 
The pus was collected from wound of the patient. The 
collected pus taken into a sterilized container was sent to the 
laboratory for culture and sensitivity. 
Bacterial culture, isolation and identification 
Bacteria from pus were grown on an artificial medium in 
laboratory. Isolation and identification was made after growth 
of bacteria, by cultural, morphological and biochemical 
characteristics.  
Material for bacterial culture 
Nutrient agar, Blood agar, Petri dish, Nichrome wire loop, 
Spirit lamp, Incubator, Hot air oven, Normal saline, Slides, 
Autoclaved test tubes, Gram stain kit, Pus specimen, 
Inoculation chamber, Gloves, Microscope and Sterile 
container 
Procedure for bacterial culture 
The obtained pus sample was used for this procedure. Fresh 
nutrient agar and blood agar were kept ready. Agar was 
heated and poured into Petri dish forming a thin layer at the 
bottom and allowing it to cool. The surface of the plate was 
dried by keeping the plate open and facing downwards in the 
incubator for 15 – 20 min. The pus of the patient was taken 
into the autoclaved container. The wire loop was charged on 
spirit lamp and allows it to cool. Small amount of the sample 
was picked up by the loop. The sample was spread over a 
small area near the edge of the plate called the zone of 
inoculums. Again the loop of wire was sterilized, cooled and 
made 5-10 streaks across the zone of inoculum into part of 
adjacent area, repeated the process 4-5 times to cover the 
entire plate. The plate was incubated after streaking, in an 
inverted position at 370c for about 24 hrs. Bacteria are grown 
in 24 hours.  
Observation of colony character  
Both pyogenic bacteria Streptococcus pyogenus and 
Staphylococcus aureus differ in their shapes, size, elevation, 
margin, surface texture, color and consistency. 
Preparation of Nimba patra dhooma 
Nimba patra 
The Nimba patra was selected as a dhoopan dravya. Nimba 
patra when used along with other rakshoghna dravya is active 
against krumi. This dhoopan shows good antibacterial effect. 
Here only the Nimba patra was selected among the all 
rakshoghna dhoopan dravya described in ancient texts. 
Nimba patra consist of tikta rasa and ruksha, laghu guna. 
Chemical composition 
Bitter alkaloid – margosine, double salt of margosine and 
soda 

Hydrates of resins 
Fatty acids: mixture of stearic acid, oleic acid and with small 
amount of lauric acid 
Sulpher – 0.427% 
Glucosides  
Crystalline substance margasopicrin 
Butyric acid 
Valeric acid 
Potassium, iron, aluminum, calcium 
Carbon dioxide 
Making Dhooma of Nimbapatra  
The collection of Nimba patra was done without any 
impurity. It dried totally, avoiding excessive sunlight and 
moisture. Fine powder of leaves was made by using mixer 
grinder. The powder kept in clean and air tight container. The 
leaves kept in cool, dry, dark place. So the leaves powder 
used was with the same rasa, virya, vipaka and guna. 
Rakshoghna dhoopan 
Rakshoghna dhoopan is described in many ancient Ayurvedic 
texts. Many dravyas are included in rakshoghna gana. The 
churna of these dravyas placed in Agni and the smoke 
(dhooma) generated is known as rakshoghna dhooma which 
gives prevention from microbes. This dhoopan keep wound 
free from microbes, pus and bad odor. 
Nimbapatra dhoma and bacterial sensitivity 
Material used for Nimba patra dhooma 
Nimba patra churna, conical flask, spring balance, spirit lamp 
and culture plates with organisms grown in it. 
Procedure 
1 gm of Nimba patra churna was taken in a conical flask. The 
neck was closed and one outlet was kept open for dhooma 
produced inside. The conical flask was heated from by using 
spirit lamp. The dhooma arising from the Nimba patra was 
observed. The Petri dish, containing bacterial lawn culture, 
exposed to the out coming dhooma for one minute. After 
dhoopan for one minute, the petri dish was closed and kept in 
incubator at 370c for 24 hrs. After 24 hrs the culture plates 
opened and observed for the growth or lysis of bacteria. 
OBSERVATION 
The pus for culture and sensitivity test is obtained from the 
wounds of patients. Pus culture, isolation and identification 
of organisms i.e. Staphylococcus aureus and Streptococcus 
pyogenus were done. Isolated organisms were exposed to 
Nimbapatra dhoom. The different amount of Nimbapatra 
churna and different time for dhoopan is considered for 
interpret the sensitivity. Total 30 pus specimens examined to 
interpret the result. 
 

Table 1. Isolation and identification of pyogenic bacteria 
Total 

number 
of pus 

specimen 

Organisms isolated 
Staphylococcus 

aureus 
Percentage Streptococcus 

pyogenus 
Percentage 

30 28 93% 02 07% 
 
Pyogenic bacteria are pus forming bacteria. They were 
isolated from pus collected from suppurative conditions. The 
infection caused by Staphylococcus aureus is most common 
and total 28 samples were isolated out of 30 whereas 
Streptococcus pyogenus in suppurative condition is rare and 
only 2 samples were isolated out of 30. 
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Sensitivity to Nimbapatra dhoopan 
A pilot study was done where different amount of 
Nimbapatra churna, and different time was provided for 
dhoopan. The observation shows that the various large 
amount of churna produces more dhooma which flows out of 
the petridish.  The increase in time for dhoopan to the 
organisms also causes overflow of dhooma and excessive 
exposure of organisms to the environment. The final value 
for amount of churna and the time for dhoopan calculated 
from this study is Nimbapatra in quantity of one gm. and the 
ideal time for dhoopan is one minute, is sufficient for the test. 
 

Table 2. Effect of Nimbapatra Dhoom on pyogenic bacteria 
Total 
No. of 

specimen 

Organisms 
isolated 

Amount 
of 

churna 

Time 
provided 

for 
dhoopan 

No. of 
organisms 
sensitive 

No. of 
organisms 
resistant 

 
30 

 

Staphylococcus 
aureus (28) 01 gm 01 min 26 02 

Streptococcus 
pyogenus (02) 01 gm 01 min 01 01 

 
Table 3.  Overall Sensitivity of pyogenic bacteria in percentage 
Total No. of 

specimen 
Organisms isolated Sensitive Resistant 

30 

Staphylococcus 
aureus (26/28) 

93% 07% 

Streptococcus 
pyogenus (01/02) 

50% 50% 

 
The observations are the Staphylococcus aureus shows 
sensitivity to Nimbapatra dhoom at 93%. The Streptococcus 
pyogenus shows sensitivity at about 50 % for Nimba patra 
dhooma. 
Effect of placebo dhoopan on pyogenic bacteria 
A study of dhoopan to pyogenic bacteria i.e. Staphylococcus 
aureus and Streptococcus pyogenus is carried out. The 
dhooma is produced by a handmade paper. The handmade 
paper is used because it does not contain any chemical 
contents. The paper taken for placebo was of one year old 
because the organic content of paper should not maintain 
their potency over the six months. The bacteria exposed to 
that dhooma for one min. and in one gm. churna. A 30 cases 
were studied for establish the effect. 
 

Table 4. Effect of Placebo Dhoopan on pyogenic bacteria 
Total 
No. of 
speci
men 

Organisms 
isolated 

Amoun
t of 

churna 
of 

handm
ade 

paper 

Time 
provi
ded 
for 

dhoop
an 

No. of 
organis

ms 
sensiti

ve 

No. of 
organis

ms 
resista

nt 

 
30 

 

Staphyloco
ccus 

aureus 
(28) 

01 gm 01 
min 00 28 

Streptococ
cus 

pyogenus 
(02) 

01 gm 01 
min 00 02 

 
This table shows that the organisms do not show any effect 
on them after a placebo dhoopan carried out by a handmade 
paper. 
 
 

 
 
 

STATISTICAL ANALYSIS - Proportion of two variables  
Table 5. Nimba patra dhoom and Placebo dhoom for Staphylococcus 

aureus and Streptococcus pyogenus 

Sr. No. Types of 
Dhoom 

Statistical 
analysis 

 

Significant / Not 
Significant 

1. 
Staphylococcus 
aureus (26/28 

sensitive) 
Z = 6.970 Highly Significant 

2. 

Streptococcus 
pyogenus 

(01/02 
sensitive) 

Z = 2.666 Highly Significant 

 
Decision: Calculated Z > table Z at 1% and 5% level of 
significance 
Conclusion: Nimba patra dhoom is more sensitive than 
Placebo for pyogenic bacteria i.e. Staphylococcus aureus and 
Streptococcus pyogenus7.  
DISCUSSION 
The pyogenic bacteria are the major cause of infection in 
wounds. These are mainly Staphylococcus aureus and 
Streptococcus pyogenus. While studying the Ayurvedic 
science, there are numerous references of krumis. Ancient 
acharya have described the Krumis with their shape, size, 
different colors, habits and ill effect on body. 
In Ayurvedic text, spread of infection by krumis and 
remedies have been described. Many dravyas comes under 
the heading krumighna, kandughna and rakshoghna which 
are useful against krumis. These dravyas used in various 
forms for the bactericidal purpose. 
Rakshoghna dhoopan is used for prevention from krumi. 
Agni and vayu mahabhoot pradhan dravyas are used for this 
procedure. These dravyas have properties like ruksha, laghu, 
vishad, sukshma, etc. These dravyas are volatile in action and 
thus they keep wound and surrounding of wound, clean and 
away from krumi. 
The dravyas used for rakshoghna dhoopan were placed in the 
fire and dhooma is used for the dhoopan procedure. There are 
many dravyas which is described in Rakshoghna Gana. In the 
present study Nimba patra has been selected as a dhoopan 
dravya and effect is observed on pyogenic bacteria i.e. 
Staphylococcus aureus and Streptococcus pyogenus. 
The infection caused by Staphylococcus aureus is most 
common and total 28 samples were isolated out of 30 
whereas Streptococcus pyogenus is rare and only 2 samples 
were isolated out of 30. [Table 1] 
The Staphylococcus aureus are 93% sensitive while the 
Streptococcus pyogenus are 50% sensitive to Nimba patra 
dhoopan. Though Streptococci are rare to isolate from 
suppurative condition, here only two cases were found of 
such infection. [Table 2-3]  
The pyogenic bacteria do not show any effect of placebo 
dhooma. The placebo is made up of handmade paper, which 
was one year old. [Table 4] 
By Statistical analysis of proportion of two variables 
Calculated Z > table Z at 1% and 5% level of significance. 
Therefore Nimba patra dhoom is more sensitive than Placebo 
for pyogenic bacteria i.e. Staphylococcus aureus and 
Streptococcus pyogenus. [Table 5] 
The sensitivity of Nimba patra dhooma may be attributed due 
to - Mahabhoot pradhyana, Guna or Prabhava. 
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The effect of Nimba patra dhooma may be attributed due 
to panchabhautikatva 
Nimba is Vayu and Akash mahabhoot pradhan. Nimba patra 
has Tikta rasa which is also Vayu and Akash mahabhoot 
pradhan. These panchabhautik concentrations are in 
particular proportion in Nimba. During all the stages of 
development of drugs, the panchabhautik concentration 
remains in a particular state of equilibrium. 
The Vayu mahabhoot is laghu, shit, ruksha, vishad in nature. 
It promotes the roughness, erosion, movement, vishadatva 
and lightness wherever it presents. The Akash mahabhoot is 
mrudu, laghu, vishad in nature; it promotes softness, porosity 
and lightness wherever it presents4.  
The Akash and Vayu mahabhootas are in highest 
concentration in Nimba patra dhooma, may act on these 
pyogenic bacteria. 
This Nimba patra dhooma may dries up the intracellular fluid 
matrix in a bacterial cell by its panchabhautik concentration 
and by properties of mahabhootas i.e. ruksha, laghu, vishad, 
lekhan. This mechanism may produce disturbance in bacterial 
cell’s metabolism and hence resulting in bactericidal action 
of the dravya. Nimba patra dhoom act by inhibiting the 
growth of bacteria by killing them. 
The effect of Nimba patra dhooma may be attributed due 
to Guna 
The guna are the basic constituents of dravya by which they 
carried out functions. The guna of Nimba patra are laghu, 
ruksha, shita and vishad. 
Laghu guna of Nimba patra is helpful in lekhana (scrapping) 
and ruksha guna is helpful in karshana (making dry). The 
shita guna is helpful in stambhan (constriction) property. The 
ruksha guna is helpful for absorbing moisture (kledshoshak) 
and create dryness. The vishad guna is helpful in lekhan 
(scrapping property) removing kleda (sticky substance). By 
possessing with all these guna Nimba patra show karshan, 
lekhan, kledashoshan effects on the body4. 
By the virtue of above said properties Nimba patra dhooma 
may act on bacterial cell by inhibiting their growth. By these 
gunas Nimba patra dhooma probably involve in inhibiting 
cell wall synthesis and inhibition of metabolism. The laghu 
and lekhan properties of Nimba patra results in scrapping and 
detachment of organisms from their nutritional source. The 
ruksha and kledshoshak properties of Nimba patra 
contributing in the absorption of moisture in and outside the 
bacterial cell. The shita guna inhibit the biochemical activity 
of the cell and resulting in growth inhibition. 
In this way the Nimba patra dhooma may acts by its guna on 
pyogenic bacteria in vitro and inhibit the growth of bacteria 
or kill the bacteria.  
Effect of Nimba patra dhoopan on pyogenic bacteria may 
be attributed due to prabhava 
Whenever a drug is given, it acts either through Rasa, Guna, 
Virya, Vipaka or Prabhava and manifests its effect on the 
individual’s body accordingly4. 
In the process of dhoopan the active principles of Nimba 
patra i.e. margosine, a bitter alkaloid and sulphur get released 
and dispersed. The dhooma may inhibit the growth of 
bacteria or kill them. The fraction of volatile components 
must have been difficult for the ancient acharyas to manifest 
practically so they only denoted that these dravyas can be 
used for dhoopan. 
Thus effect of Nimba patra dhooma was observed on 
pyogenic bacteria i.e. Staphylococcus aureus and 

Streptococcus pyogenus to some extent. This may be because 
of its panchabhautikatva or guna or Prabhava.  
CONCLUSION 
The pyogenic bacteria Staphylococcus aureus show 
sensitivity at about 93% to Nimba patra dhooma in vitro. 
The pyogenic bacteria Streptococcus pyogenus show 
sensitivity at about 50% to Nimba patra dhooma in vitro. 
The placebo dhooma of a plain handmade paper does not 
show any effect on pyogenic bacteria i.e. Staphylococcus 
aureus and Streptococcus pyogenus. 
The sensitivity to Nimba patra dhooma carried out by its 
ruksha, laghu, vaishadya guna or panchabhautikatva or its 
prabhava. A further study is required to establish the exact 
mechanism of action among one of them i.e. guna or 
panchabhautikatva or prabhava. 
The pyogenic bacteria i.e. Staphylococcus aureus and 
Streptococcus pyogenus are the main cause of sepsis in 
wounds. These both organisms are sensitive to Nimba patra 
dhooma. By Statistical analysis of proportion of two variables 
the result is found significant. The Nimba patra as 
rakshoghna dhoopan is useful in prevention of wounds from 
sepsis. 
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Fig 1 Staphylococcus aureus before and after Nimbapatra and 

Placebo Dhoopan 
 

 
Fig 2 Streptococcus pyogenus before and after Nimbapatra and Placebo 

Dhoopan 
 
 
 


