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ABSTRACT

In this study, antibacteria activity of 16 different medicina plants were tested againgt 14
bacteria. Both, zone of inhibition (ZOI), and minimum bactericida concentration (MBC)
va ues were determined.

Medicind plants were selected on the basis of their common use among the different
ethnic groups for common disorder. The selected plants were Achyranthes bidentata,
Acorus calamus, Azadirachta indica, Cumminum cyminum, Glycyrrhiza glabra,
Jasminum humile, Justicia adhatoda, Juniper indica, Mentha piperita, Myrica esculenta,
Ocimum sanctum, Piper nigrum, Spilanthes calava, Syzygium aromaticum,
Trachysperum ammi and Zanthoxylum armatum. For the chemica extraction plants were
subjected to soxhlet extraction with ethanol while J. indica and M.piperita to steam
distillation. After removing the solvent under reduced pressure residues were suspended
separately in water, DM SO, ethanol and methanol. Myrica esculenta gave the highest
yield of 46.64%, yield obtained with essentid oil was lowest.

The bacteria selected for the inhibition test were Bacillus subtilis, Staphylococcus aureus,
Sreptococcus pneumoniae, Sreptococcus pyogens, E.coli, Enterobacter aerogenes
Klebsidla pneumoniae. Proteus mirabilis, Proteus wulgaris, Pseudomonas aeruginosa,
Salmondla paratyphi, Salmondlla typhi, Salmonella typhimurium and Shigella

dysentriae.

Among 16 tested plants, 12 plants(75%) showed activity against at least six or more
test bacteria and 4 plants(25%) were active against 3 or less than 3 bacteria. Syzygium
aromaticum was the most active plant as it was effective for al the test bacteria.
Acorus calamus was the |east effective against the test organisms.

Gram poditive organisms were more senditive to medicinad plants extracts than Gram
negative bacteria. Saphylococcus aureus was most susceptible among the 14 test
bacteria It was inhibited by 13 out of 16 medicind plants extracts tested. Salmonella
typhimurium was found to be the most resistant species, being susceptible to only 5 plant
extracts. The largest zone of inhibition (30mm) was observed with M. piperita (essentia
oil) against B.subtilis while lowest minimum bactericidd concentration (0.097mg/ml)
was given by DM SO suspension of Syzygium aromaticum against K. pneumoniae.

Antibiotic sensitivity test showed that Ps. aeruginosa was resistant to Amikacin,
Cortimoxazole, Ciprofloxacin, Tetracycline and Gentamicin, but inhibited by 10 plant
extracts.

Glycyrrhiza glabra(Jethi madhu) was subjected to solvent extraction using solvent of
increasing polarity into 4 fractions viz,, hexane, chloroform, n-butanol and D/W.
Among these n-butanol fraction was active against seven test bacteria that showed
enhanced spectrum activity against E.coli, however, ethanolic extract didnot showed
zone of inhibition. The result obtained in this study reveal the confirmation of the
antibacterial potential of the plants investigated, and their usefulness in treatment of
respiratory and gastrointestina disease.

Key words: Medicinal plants, Antibacterial activity, Plants extracts.

Vi



TitlePage
Recommendation
Certificate of Approval
Board of examiners
Acknowledgement
Abgtract

Tableof Contents
Ligt of Abbreviations
Ligt of Tables

Lig of Figures

List of Photographs
Ligt of Appendices

CHAPTER - |
1. Introduction

CHAPTER-I|

2. OBJECTIVES
2.1 Generd objective
2.2 Specificobjective

CHAPTER-III

TABLESOF CONTENTS

3. LITERARUREREVIEW

3.1 Medicnd plants

3.1.1 Definition and Importance
3.1.2 Hidorica overview
3.1.3 Medicind Plantsof Nepd
3.2 Brief description of Plants species under sudly.
3.2.1 Achyranthesbidentata Blume (C.N: Datiwan)
3.2.2 AcoruscalamusL. (C.N.: Bojho)
3.23 AzadirachtaindicaA. Juss. (C.N.:Neem)
3.24 CuminumcyminumLinn.(C.N.: Jeerd
3.25 Glycyrrhizaglabra Linn. (C.N.: Jethi madhu)

Vii

Vi
Vii-X
Xi
Xii
Xili

Xiv

6-32

© © © 00 0 0O N O o O

=
o



33
34
35
3.6
3.7

38

3.2.6 Jasminium humile Linn.(C.N.: Ja)

3.2.7 Juniperusindica Bertol.(C.N.: Dhup

3.2.8 Judticia adhatoda L.(C.N.: Asuro)

3.2.9 Mentha piperita Linn.(C.N.: Peppermint)

3.2.10 Myrica esculenta Buch-Ham. Ex D. Don (C.N.: Kgphal)
3.2.11 OcimumteniflorumL. (C.N.Tuls, Ocimum sanctum)
3.2.12 Piper nigrumLinn.(C.N.: Marich, Black pepper)
3.2.13 Spilanthesacmella Murr.(C.N.: Marahaththi)

3.2.14 Syzygiumaromaticum Linn.(C.N.: Laung, Clove)
3.2.15 Trachyspermumammi (L.) Sprague(C.N.: Jwano, Ajowan)
3.2.16 Zanthoxylumarmatum D.C.(C.N.: Timur)
Antimicrobid agents

Antimicrobia activity

Solvent extraction of naturd products

Sdlection of the organisms

Short description of microorganismsinvolved in thisstudy with their
pathogenecity

3.7.1 Bacillussubtilis

3.7.2 Saphylococcus aureus

3.7.3 Sreptococcus pneumoniae

3.7.4 Sreptococcus pyogens

3.75 Escherichiacoli

3.7.6 Enterobacter aerogenes

3.7.7 Klebsidla pneumoniae

3.7.8 Proteusmirahilis

3.7.9 Proteuswulgaris

3.7.10 Pseudomonas aeruginosa

3.7.11 SAlmonédla paratyphi A

3.7.12 Salmondla typhi

3.7.13 SAlmond la typhimurium

3.7.14 Shigdla dysenteriae

Screening and Evauation of Antimicrobia Activity

381 Aga wdl diffuson (cup plate) technique

3.8.2 Two- fold serid dilution method

viii

10
10
11
11
11

13
13
13
14
14
15
24
25

26
26
26
27
27
28
28
28
29
29

8

8

31
32
32



CHAPTER -1V 33-41

4. MATERIALSAND METHODS 33
4.1 Maeids 33
4.2 Method 33
4.2.1 Collection of Samples 33
4.2.2 ldentification and Documentation of sample plants 33
4.2.3 Processng of the samples A
424 Extraction of plant materid A
4.2.4.1 Soxhlet Extraction with Ethanol A
4.2.4.2 Removd of solvent 35
4.2.4.3 Extraction of essentid oil 35
4.2.5 Preparation of stock/working solution 35
4.2.6 Collection of Standard Cultures 36
4.2.7 Preparation of standard cultureinoculum 36
4.2.8 Preparation of Media 37
429 Screening and Evauation of Antimicrobid Activity 37
4.2.9.1 Quditative screening and determination of antimicrobid

activity 37

4.2.9.2 Determination of Minimum Inhibitory Concentration MIC), and
Minimum Bactericida Concentration (MBC) 38
4.2.10 Bio Assay Guided Fractionation of Glycyrrhiza glabra Linn 39
4.2.11 Determination of Antimicrobid Activity of Each Fraction 40
4.2.12 Antibiotic Susceptibility Test 40
CHAPTER-V 42-59
5. RESULT 42
5.1 Percentageyield of the extract from different plant sample. 42
5.2 Qudlitative screening for antimicrobid activities 42
5.3 Evaudion of antimicrobia activity 45

5.3.1 Antimicrobid activitiesof the sudied plant extractsagaing B. Subtilis 45

5.3.2 Antimicrobid activitiesof the sudied plant extract againgt S aureus 46

5.3.3 Antimicrobial activities of the studied plant extracts against S.
pneumoniae 47



5.34 Antimicrobid activities of the sudied plant extractsagaing S pyogens 48
5.35 Antimicrobid activitiesof the sudied plantsextract againg E. coli 49
5.3.6 Antimicrobid activities of the sudied plants extract aganst

E. aerogenes 50
5.3.7 Antimicrobid activitiesof the sudied plantsextract againg K. pneumoniae 51
5.3.8 Antimicrobid activitiesof the sudied plants extract againg P. mirabilis 52
539 Antimicrobid activities of the sudied plantsextract agang P. vulgaris 52
5.3.10 Antimicrobid activitiesof thegudied plantsextract agangt P. aeruginosa 53
5.3.11 Antimicrobid activities of the sudied plants extract againgt S paratyphi 54
5.3.12 Antimicrobid activities of the gudied plantsextract againg S typhi 55
5.3.13 Antimicrobid activities of the gudied plants extract againg S typhimurium 56
5.3.14 Antimicrobid activities of the gudied plants extract againg Sh. dysenteriae 57

5.4 Antimicrobia susceptibility test 57
5.5 Bioassay guided fractionation of Glycyrrhiza glabralinn (Jethi madhu) 58
5.6 Screening for Antimicrobid activity of different solvent fraction of
Glycyrrhiza glabra 59
5.7 Comparison of zone of inhibition of n-butanal fraction & crude extract of
G. glabra 59
CHAPTER VI 60-74
6. DISCUSSION 60
CHAPTER-VII 577
7. SUMMARY AND RECOMMENDATION 75
7.1 Summary IS
7.2 Recommendation 77
CHAPTER-VIII 78-89
8. REFERENCES 78
Appendices



LIST OF ABBREVIATIONS

ac - alcoholic

aq - agueous

BPC - British Pharmaceutical Codex
Conc. - concentrated

DCA - Deoxycholate Agar

DMSO - Dimethyl sulfo oxide

EMB - Eosin Methylene Blue

EHEC - Entero Hemorrhagic Escherichia coli
EIEC - Entero Invasive Escherichia coli
EPEC - Entero Pathogenic Escherichia coli
ETEC - Entero Toxigenic Escherichia coli
MA - Mac Conkey Agar

MBC - Minimum Bactericidal Concentration
mcg - microgram

MHA - Muller Hinton Agar

MIC - Minimum Inhibitory Concentration
MR - Methyl Red

MSA - Mannitol Salt Agar

NA - Nutrient Agar

NB - Nutrient Broth

UTI - Urinary Tract Infection

viv - Volume by volume

VP - V oges-Proskauer

XLD - Xylose Lysine Deoxycholate Agar
ZOl - Zone of Inhibition

Mg - microgram

pl - microlitre

Xi



LIST OF TABLES

Table 1: Percentage yield of Extracts

Table.2 : Qualitative Screening for Antimicrobial Activity

Table3: Antimicrobial activities of the studied plant extracts against B. subtilis

Table4: Antimicrobial activities of the studied plant extracts against S. aureus

Table5: Antimicrobial activities of the studied plant extracts against Streptococcus
pneumoniae

Table6: Antimicrobial activities of the studied plant extracts against Sreptococcus
pyogens

Table 7 : Antimicrobial activities of the studied plant extracts against E. coli

Table8: Antimicrobial activities of the studied plant extracts againgt Entrobacter
aerogenes

Table 9: Antimicrobial activities of the studied plant extracts against K. pneumoniae

Table 10 : Antimicrobial activities of the studied plant extracts against Proteus
mirabilis

Table 11 : Antimicrobial activities of the studied plant extracts against Proteus
vulgaris

Table 12 : Antimicrobial activities of the studied plant extracts against Pseudomonas

aeruginosa
Table 13 : Antimicrobial activities of the studied plant extracts against
Salmonella paratyphi

Table 14: Antimicrobia activities of the studied plant extracts against Salmonella
typhi

Table 15 : Antimicrobial activities of the studied plant extracts against Salmonella
typhimurium

Table 16 : Antimicrobial activities of the studied plant extracts against Sh.
dysenteriae

Table 17 : Antibiotic susceptibility pattern of the bacteria used

Table 18 : Percentage yield of different fractions of G. glabra

Table 19 : Antimicrobid activity of different solvent fraction of Glycyrrhiza glabra

Table 20 : ZOI produced by n-butanol & crude extract of G. glabra

Xii



LIST OF FIGURES

Figure 1: Percentage yield of different extracts from different plant species
Figure 2: ZOI of A. bidentata against test bacteria

Figure 3: ZOI of A. calamus against test bacteria

Figure 4: ZOI of A. indica against test bacteria

Figure 5: ZOI of C. cyminum against test bacteria

Figure 6: ZOI of G. glabra against test bacteria

Figure 7: ZOI of J. humile against test bacteria

Figure 8: ZOI of J. adhatoda against test bacteria

Figure 9: ZOI of M. pipereta (etoH extract) against test bacteria

Figure 10: ZOI of M. esculenta against test bacteria

Figure 11: ZOI of O. sanctum against test bacteria

Figure 12: ZOI of P. nigrum against test bacteria

Figure 13: ZOI of S calava against test bacteria

Figure 14: ZOI of S aromaticum against test bacteria

Figure 15: ZOI of T. ammi against test bacteria

Figure 16: ZOI of Z. armatum against test bacteria

Figure 17: ZOI of essentia oil of Juniper indica against test bacteria
Figure 18: ZOI of essential oil M. piperita against different organism
Figure 19: Percentage Yield of Different fractions of Glycyrrhiza glabra

Xiil



Photograph 1.

Photograph 2:

Photograph 3:

Photograph 4.

Photograph 5:

Photograph 6:

Photograph 7:

Photograph 8:

Photograph 9:

Photograph 10:

Photograph 11:

Photograph 12:
Photograph 13:

LIST OF PHOTOGRAPH

Soxhlet Extractor showing ethanolic extraction of different
medicinal plants.

Rotary vaccum evaporator showing the recovery of extracting
solvent.

Zone of inhibition produced by different plant extracts against
Bacillus subtilis(solvent D/W) in agar well diffusion.

Zone of inhibition produced by different plant extract against
Bacillus subtilis(solvent DM SO) in agar well diffusion.

Zone of inhibition produced by essential oil of Juniper indica
against Staphylococcus aureus

Zone of inhibition produced by different plant extract against
Pseudomonas aer uginosa(solvent methanol) in agar well
Diffusion.

Zone of inhibition produced by different plant extracts against
Bacillus subtilis(solvent DM SO) in agar well diffusion.

Zone of inhibition produced by different plant extract against
Saphylococcus aureus(solvent ethanol) in agar well diffusion
Determination of MIC value of O. sanctum extract.
Determination of MBC value of Trachyspermum ammi extract
against E.coli

Determination of Antibiotic susceptibility pattern of Klebsiella
pneumoniae.

Investigator performing, MIC test in the laboratory.

Different medicinal plant and herbs sample.

Xiv



Appendix-A

Appendix-B

Appendix-C
Appendix-D
Appendix-E

Appendix-F

LIST OF APPENDICES
List of materials used for the study
Lists of medicinal plants used in the evaluation of antimicrobial
activities
Lists of test organisms and their sources
Composition of media
Turbidity standard

Zone size interpretative chart for antibiotic sensitivity test

XV



