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INTRODUCTION 
 

The global spread of drug resistance among common 
respiratory pathogens, including Streptococcus 

pneumonia[6,7,3,8,12,16,32] and Mycobacterium 

tuberculosis[9,17,24,30,31,37,36,4,10,25], and epidemic increases 

in multidrug-resistant (and, increasingly, truly pan-

resistant) gram-negative bacilli[22,5,19,23,35,21,28,34,20,26] 

Infections created through these and alternative 

antibiotics-resistant microbes impact clinicians 

practicing in every field of medicine. Likely their 
broadness of belongings and important impact on 

morbidity and mortality, multidrug-resistant microbes 

are considered a substantial threat to us public health and 

national security by the National Academy of Science’s 

Institute of Medicine[29], the federal Interagency Task 

Force on Antimicrobial Resistance (Interagency Task 

Force).[1] 

 
According to the WHO, over 80% of the world’s 

population calculates on long established fundamental 

forms of medicine, largely plant based to meet 

fundamental fitness care needs. In India, collection and 

prepare of medicinal plants and plant products major part 
products contributes a major part each year to the 

national economy as, a source of both full and part time 

employment.[11] Over ¾ of the world population relies 

primarily at plants and plant extracts for healthcare. 

More than 30% of the complete plant species at one time 

or other was used for medicinal aims. In India drugs of 

herbal ancestry have been used in traditional system of 

medicine such as Unani, Ayurveda for as much as 
ancient times.  

 

The Ayurveda system of medicine uses about 700 

species, Unani 700, Siadha 600, Amchi 600 and modern 

medicine around 30 species.[14] The plant-based 

traditional medicine system continuously plays an 

essential role in healthcare. Plants endure one of the most 

important sources of medicines. The application of plants 
as medicines was date back to pre-historic period. In 
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ABSTRACT  
 

Objectives: To calculate the antimicrobial action of medicinal plants against human 

pathogenic bacteria and observe Minimum Inhibitory Concentration (MIC) of extracts 

of plant. Methods: Rhizome of Curcuma longa, dried buds of Syzygium aromaticum, 

and seed of Piper nigrum and leaves of Hibiscus-rosa-sinensis, Murraya koenigiiwere 

collected from local market of Uttar Pradesh. The plant parts were air-dried at room 

temperature and crushed to powder form. The ethanolic extracts of medicinal plants 
were adapted by percolation process using separating funnel and tested against human 

pathogenic bacteria by disc diffusion method. Then, Minimum Inhibitory 

Concentration (MIC) of the plant extracts was decisive. Results: All plants extracts 

show antibacterial properties against bacteria under study. However, extract from S. 

aromaticum (Clove), Hibiscus-rosa-sinensis (Gulhar) and Tinospora cordifolia (Giloy) 

reveal most promising result against Staphylococcus aureus with zone of inhibition of 

14.33mm, 12.90mm and 16.10mm respectively. Likewise, S. aromaticum (Clove), C. 

longa (Turmeric) and P.nigrum (Black pepper) showed good antibacterial activity 
against Escherichia coli with inhibition zone of 14.10mm, 12.03mm and 12.90mm 

respectively. S.aromaticum (Clove) and Tinospora cordifolia (Giloy) showed 

promising activity against E.coli with inhibition zone of 19.67mm and 10.23mm. 

S.aromaticum (Clove) showed good result against P.aeruginosa with inhibition zone 

19.53mm. MIC values of methanolic extracts of S. aromaticum and T.cordifolia were 

found to be at the range of 10.80mm. Conclusion: This study keep maintained to 

understand the use of these plants while traditional medicine as an economic and safe 

alternative to treat infectious diseases. 
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extracts, zone of inhibition. 

 

Received on: 27/02/2020 

Revised on: 17/03/2021 

Accepted on: 07/04/2021 

 

*Corresponding Author 

Dr. Maya Datt Joshi 

Shobhit Institute of 

Engineering and Technology, 

Department of Biotechnology, 

Meerut. 

 

 

 

 

 



137  Joshi et al.                                                                        International Journal of Modern Pharmaceutical Research 

Volume 5, Issue 2. 2021                        │                    ISO 9001:2015 Certified Journal                      │                  137 

India, the remark to the therapeutic properties of some 

herbs in the rig-veda seems to be the earliest records of 

use of plants in medicines. The medicinal plants are 

largely utilized all over the world in two specific areas of 
health authority; traditional system of medicine and 

modern system of medicine. The traditional system of 

medicine mainly functions through two distinct steams[11] 

local or folk or tribal steam and,[13] codified and 

organized Indian system of medicines like Ayurveda, 

Siddha and Unani etc. Over the periods the use of 

medicinal herbs has turn into an important part of daily 

life despite the growth in modern medicinal and 
pharmaceuticals research. Approximately three 

thousands plants species are known to have medicinal 

properties in India.[27] The Rigveda (3700 B.C) 

acknowledged the use of medicinal plants. In traditional 

systems of medicines viz., Ayurveda, Siddha, Yunani 

and Homeopathy etc use 17 herbs for treatments. It is 

estimated that 40% of the world populations depends 

directly on plant based medicine for their health care.[33] 
 

In India, medicinal plants attempt low cost and intact 

well-being care result. The world depends upon the 

herbal medicine for the largest source of the plant bio-

diversity still about 70% to 80% of world population 

which are being used since the ages as the traditional 

health care system.[18] The medicinal plants contain 

bioactive phyto-chemical constituents that produce 
specific physiological effects on human body.[15] The 

natural compounds of distinct plants containing 

phytochemicals protect the human body from various 

diseases.[2] 

 

In this study, an attempt has been made to calculate the 

antimicrobial activity of extracts of selected medicinal 

plants against human pathogenic bacteria and observe 
minimum inhibitory concentration of plant extracts. This 

is with a view to contribute knowledge for usage of 

locally available medicinal herbs in resemblance to the 

antibiotics which can cause various side effects. 

 

MATERIALS AND METHODS 
 

Collection of plant samples and bacterial strains: The 

plant samples were collected from the areas of Aligarh 
district of Uttar Pradesh, India and the study was carried 

out in the laboratory of Aligarh Muslim University, 

Aligarh. MDR strains Escherichia coli, Staphylococcus 

aureus, Pseudomonas aeruginosa, and Klebsiella 

pneumoniae obtained from Ram Manohar lohia Hospital, 

Delhi were used for antimicrobial activity of plant 

extracts. 

 
Extraction of antimicrobial compounds: The 

methanolic extracts of medicinal plants were prepared by 

dissolving 20gm of dried powder into 100ml of ethanol 

separately and then kept in the separating funnel for 7 

days with continuous shaking in every 24 hours. After 1 

week extract was filtered where the sediment settled 

down at the bottom and left ethanol was evaporated at 

evaporator. The left over filtrate called as extract 

containing the chemical constituents of each medicinal 

plant were dried in the hot air oven at 40o C and stored 

under refrigeration for further use. Whattman’s No 3 

filter paper was punched into 2mm disc and was 
sterilized. Each disc was drowned in the particular 

concentration of the extracts that was prepared by using 

DMSO and methanol in the ratio of 10:90 i.e. 200mg/ ml, 

100mg/ml, 50mg/ml, 25mg/ml and 12.5mg/ml.  

 

Disc diffusion method: The 20ml of sterilized Muller 

Hinton Agar was discharge into sterile petri plates, later 

solidification, 100μl of fresh culture of human pathogens 
were swabbed on the respective plates. The discs were 

kept over the agar plates using sterile forceps and 

incubated at 37° C for 24 hours. After incubation the 

diameter of inhibitory zones formed were measured. 

 

Standardization of bacterial suspension: McFarland 

standard was used as a reference to adjust the turbidity of 

bacterial suspensions. The bacterial suspensions were 
standardized following the CLSI guidelines for aerobic 

bacteria. All of the tested bacteria were grown in Mueller 

Hinton broth for 24 h, followed by the matching of 

bacterial suspension to the turbidity equivalent to 0.5 

McFarland solutions (1-2×108 cfu/ ml). 

 

Determination of MIC: The minimum inhibitory 

concentration (MIC) of the aqueous extract was 
determined by serial dilution method. For MIC, two-fold 

serial dilutions of the extracts were prepared (200, 100, 

50, 25 and 12.5μg/ ml). Incubation of the tubes was 

carried out at 37o C for 24 hours for bacteria and was 

observed for any visible growth. The bacterial 

interruptions were used as decisive control and extracts 

in broth were used as adverse control. The MIC was 

explained as the lowest concentration of the extract that 
conclude no more display any visible growth when 

compared to control tubes that contained only the 

extracts. 

 

RESULTS 
 

One highest effective antibiotic which showed highest 

zone of inhibition against MDRs was selected from each 

isolated MDR bacteria in every clinical sample category 
studied viz., blood and throat swabs and further compare 

to the tested plant extracts. Total two E.coli MDRs were 

isolated from blood sample, three were isolated from 

throat swab, onepseudomonas aeruginosa and three 

S.aureus which were isolated from clinical blood 

samplescompared to all tested plant extracts. 

 

Extract of S.aromaticum showed highest antibacterial 
activity against E.coli with zone of inhibition 19.67mm. 

Extracts of T.cordifolia and C.longa showed most 

promising result against E.coli and S.pneumoniae with 

the zone of inhibition of 14.90 and 12.90 mm. 

K.pneumoniae was found highly sensitive to the action 

S.aromaticum (14.10 mm) followed by C.longa and P. 

nigrum with zone of inhibition of 12.03 and 12.90 mm 

respectively.  
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At the clinical MDRs sample of blood and throat swabs, 

extracts of S.aromaticum, M.koenigii and P.nigrum were 

effective against P.aeruginosa with significant zone of 

inhibition 19.53, 3.77 and 5.13 mm respectively. 
T.cordifolia was found most sensitive against 

S.pneumoniae with zone of inhibition 16.10mm. On the 

contrary T.cordifolia was resistant against E.coli and 

K.pneumoniae. S.pneumoniae and K.pneumoniae were 

resistant against P.nigrum. 

Among the six medicinal plants, the crude extracts of 

S.aromaticum, T.cordifolia, M.koenigii, C.longa, 

Hibiscus-rosa-sinensis and P.nigrum showed good 

antimicrobial activity against all tested microorganisms. 
S.aromaticum showed goodresult against E.coli with 

zone of inhibition 19.67 mm. M.koenigii was effective 

against S.pneumoniae (5.03 mm). MIC values of 

methanolic extracts of S.aromaticum and T.cordifolia 

were found to different clinical blood and throat swabs 

MDR samples. 

 

Table 1: Activity against of plant extracts against human pathogenic bacteria by disc diffusion method. 
 

Extracts MDR T.cordifolia S.aromaticum M.koenigii C.longa 
H.rosa-

sinensis 
P.nigrum 

E.coli 
APRCBM3 9.70 19.67 0.00 5.07 0.00 4.60 

RMLBM3 14.90 19.23 0.00 2.33 0.00 3.07 

K.pneumoniae 

APRCTSF1 3.73 14.10 1.60 12.03 1.77 9.77 

RMLTSF2 1.70 13.70 1.23 11.73 2.67 11.90 

JNMCBM1 4.83 10.80 4.03 10.80 3.23 12.90 

P.aeruginosa RMLBF1 0.00 19.53 3.77 0.00 0.00 5.13 

S.pneumoniae 

APRCBM2 14.03 12.40 2.73 4.80 12.90 6.10 

APRCBF2 16.10 14.33 1.73 4.13 11.00 3.97 

RMLBM1 12.97 10.93 5.03 8.40 12.90 7.33 

 

 
Figure 1. Minimum inhibitory concentration (MIC) of S.aromaticum. 

 

CONCLUSION 
 

This study has helped in demonstrating the potential 

bioactive compound of natural plant extracts that are 

economical. Among six plant extracts examines Syzgium 

aromaticum, Tinospora cordifolia and Curcuma longa 

showed the best antibacterial activity against E.coli, 

S.pneumoniae and K.pneumoniae respectively. Based on 
the consequences we may conclude that secondary 

components of these plants reveal antibacterial activity 

that can be used for the treatment of diseases caused by 

the organism. This study has helped us to understand the 

importance of traditional medicine in the treatment of 

different bacterial disease than antibiotics as it shortens 

the length of treatment, increase patient compliance as 

well as reduce overdose which may lead to toxicity or 
other side effects. 
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