Available online at www.ijpab.com

ISSN: 2320 — 7051

betwriiticred el Int. J. Pure App. Biosdi. 2 (3): 305-311 (2014)
of Pure & Applied _
’ Bioscience

INTERNATIONAL JOURNAL OF PURE & APPLIED BIOSCIENCE

Antibacterial activity of Clove (Syzygium aromaticum) and Garlic
(Allium sativum) on different pathogenic bacteria

Yashab Kumar, Sakshi Agarwal, Abhinav Srivastava, Styaprakash Kumar, Garima Agarwal and
Mohammad Zeeshan Alam Khan*
Department of Microbiology & Fermentation Technatpdacob School of Biotechnology & Bioengineering
Sam Higginbottom Institute of Agriculture, Techngjo& Sciences (Deemed to be University)
Allahabad- 211007 (U.P) INDIA
*Corresponding Author E-mail: khan_zak47@live.com

ABSTRACT
Antimicrobial activity of Clove (Syzygium aromaticum) and Garlic (Allium  sativum) was tested against
two gram positive (Bacillus cereus and Saphylococcus aureus) and two gram negative (Salmonella typhi
and Escherichia coli) pathogenic bacteria at different conc. (1000 ppm, 1500 ppm, 2000 ppm) of their
extracts among which garlic was found to be more effective as compared to clove. Bacillus cereus was
found to be most sensitive while E.coli was most resistant.
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INTRODUCTION
Spices have been used for many centuries by vacigisres to enhance flavour and aroma of our foods
as our ancestors have recognized the usage ofssipideod preservation and in treatment of clinical
ailments and there are several reports on develaprok antibiotic resistance in diverse bacterial
pathogen’ This shift in susceptibility of pathogens to aidtics greatly affects its ability to successfully
treat patients empirically. Plant derived produwse been used for medicinal purposes many cesturie
At present it has been estimated that about 808eofvorld population rely on botanical preparatiass
medicine to meet the needs as they are considafedasd provided to be effective against certain
ailments®,
Garlic has been used for centuries worldwide bjouarsocieties to combat infectious disease. Geait
be provided in the form of capsules and powdersdiatary supplements, and thus differ from
conventional foods or food ingredients. Louis Pasteas the first to describe the antibacterial affef
onion and garlic juices. Allium vegetables, patécly garlic (Allium sativum L.) exhibit a broad
antibiotic activity against both Gram-positive aBdam-negative bacteria. Therapeutic effect of gasli
possible because of its oil- and water-soluble mogalfur compounds, which are responsible for the
typical odor and flavor of garlic. Thiosulfinatelayp an important role in the antibiotic activity gérlic’.
Cloves are used in Ayurveda, Chinese medicine aast&h herbalism. Cloves are used as a carminative,
to increase hydrochloric acid in the stomach anunorove peristalis. It is also used in dentistiyene
the essential oil of clove is used as anadyne femtal emergencies. In addition, the cloves are
antimutagenic, anti-inflammatory, antioxidant, akhterogenic, antithrombotic and antiparasitic,
antibacterial and anti-inflmatoty
This study has been done to determine the antibiiiractivity of Allium sativum (garlic) andSyzigium
aromaticum (clove) against certain pathogenic bacteria.
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MATERIAL AND METHOD

Place of work

The present study entitletAntibacterial activity of clove and garlic on different pathogenic

bacteria” was carried out in the Department of MicrobiologydaFermentation Technology, Sam

Higginbottom Institute of Agriculture, Technology Sciences (Deemed-to-be-university), Allahabad.

Test microorganisms

The pathogenic organisms were obtained from theareh laboratory of the department of Microbiology

and Fermentation technology. The microbes uselismtrocess were:-

Bacillus cereus (MCCB-008)

Saphylococcus aureus (MCCB-0065)

Escherichia coli (MCCB-0018)

Salmonella typhi (MCCB-0022)

Preparation of the culture broth

Nutrient broth was prepared and was inoculated thightest organism. A loop full of microorganismswa

taken and inoculated in the NB and was incubat&f°&t for 24 hrs to obtain a viscous growth.

Preparation of spices extracts

The fresh spices samples (clove and garlic) usélgeipresent study were obtained from the locaketar

of Allahabad. They were collected and surfacelsted with 0.1% HgGl. Spices were then crushed with

distilled water using mortar and pestle. The samyds then poured in sterilized centrifuge tubes and

centrifuged at 3000 rpm for 15 min. The supernateat taken and different concentrations (1000, 1500

and 2000 ppm) were made using sterile distillecewat

Preparation of Nutrient agar plates

The freshly prepared and autoclaved NA media wasgubin the Petri plates, after cooling it td’@5

and was kept to solidify. Cotton swabs were dippedhe culture broth and were swabbed on the

solidified media surface.

Antimicrobial sensitivity test using filter paper method

Filter paper discs of 5 mm diameter were preparetisterilized by dipping them in 95% ethanol using

sterile forceps. These discs were dipped aseptidall respective spices extract of appropriate

concentration and placed over NA plates seeded #thective pathogens, with the help of sterilsgla

spreader. The plates were incubated in an uprigsitipn at 37°C for 24 h. The diameter of inhihitio

zones formed was measured in mm and the results regorded. Discs with 7 mm diameter were

considered as having no antibacterial activity. nisger between 7 and 12 were considered as

moderatively active and those with > 12 mm weresimtered as highly active.

RESULT AND DISSCUSSION
The Result of the present study entitled antib&dtactivities of clove and garlic on different pagenic
bacteria were recorded according to the size dbitibn zone formed on the agar plates by disaugifin
method.
Effect of garlic Extract
Garlic showed excellent antibacterial activity ktcancentrations, that is, (1000, 1500 and 200@ )t
was found effective against the entire organisrtetesThe maximum effect was observed at 2000 ppm.
The antibacterial effect decreases with decreasamgentration at 1000 ppm as it showed the minimum
effect (table no. 3.1).
The maximum effect of garlic extract was shownBatillus cereus with maximum zone of inhibition
and the minimum effect was shownHEscherichia coli.
On Bacillus cereus the maximum zone of inhibition was 27mm at 200hgwncentration and Minimum
zone of inhibition was 11mm at 1000 ppm concerdratDnStaphylococcus aureus the maximum zone
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of inhibition was 24mm at 2000 ppm concentratiod aminimum zone of inhibition was 10mm at 1(
ppm concentration. Osalmonella typhi the maximum zone of inhibitiorwas 19mm at 2000 pp
concentration and minimum zone of inhibition wasnii2 at 1000 ppm concentrat and on Escherichia
coli the maximum zone of inhibition was 16mm at 2000 ppomcentration and minimum zone
inhibition was 8mm at 1000 ppm concentra.

Table 3. 1 Comparative analysis of garlic extract o different strains of bacteria
Zone of inhibition of Garlic extract at different

Organisms concentration (mm) —including 5 mm disc diameter
2000 ppm 1500 ppm 1000 ppm
Bacillus cereus 27 13 11
Staphyl ococcus aureus 24 13 10
Salmonella typhi 19 13 12
Escherichia coli 16 11 8

The antibacterial activity of garlic is widely aktnted to allicin. Allicin interferes with RNA pragttion
and lipid synthesis. If RNA cannot be producedpmducecin less amount then protein synthesis will
severely affected. It would be stopped at evergestdue to the absence of messenger RNA, ribos
RNA and transfer RNA. If amino acids and proteiaarot be produced then growth and developme
the orgarsm will not occur as they are essential for alitpaf cell structure. Also, as lipid synthesi
affected, other parts of the cell are interferethwi’he main effect being that the phospholipiddyer of
the cell wall cannot form correctly in b« Gram positive and Gram negative bacteria. All thisegs
contribute to the bacteria cannot grow in the presef allicir', observed a significant bactericidal eff
of garlic extract againstaphylococcus epidermidis, Salmonella typhi and various yasts. Even bacteria
resistant to antibiotic agents were sensitive toaests of garli®.
Fig.1 Comparative analysis of Garlic on different facterial strains

25 -

M 2000 ppm
M 1500 ppm
k4 1000 ppm

B. cereus S.aureus S.typhi E.coli

Effect of clove Extract

Clove showed comparatively lower effect on all thathogenic strains of bacteria. Clove sho
maximum effect orsalmonella typhi and minimum effect o&.coli (table 3.2).

On Bacillus cereus the maximum zone of inhibition was 23mm at 2000 gymmcentratin and Minimum
zone of inhibition was 9mm at 1000 ppm concentratdnSaphylococcus aureus the maximum zone of
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inhibition was 19.5mm at 2000 ppm concentration amdimum zone of inhibition was 8mm at 10
ppm concentration. Osalmonella typhi the maximum zone of inhibition was 23mm at 2000 |
concentration and minimum zone of inhibition wasnt® at 1000 ppm colentration and olEscherichia
coli the maximum zone of inhibition was 13mm at 2000 ppomcentration and minimum zone
inhibition was 7mm at 1000 ppm concentratiol

Table 3. 2 Comparative analysis of clove extract odifferent strains of bacteria

Zone of inhibition of Garlic extract at different
Organisms concentration (mm) —including 5 mm disc diameter
2000 ppm 1500 ppm 1000 ppn
Bacillus cereus 23 14 9
Staphyl ococcus aureus 19.5 12 8
Salmonella typhi 23 15 10
Escherichia coli 13 9 7

Fig.2 Comparative analysis of Clove on different beterial strains

25 ~

M 2000 ppm
M 1500 ppm
k4 1000 ppm

Diameter of inhibition Zone formed (in mm)

B.cereus

S.aureus S.typhi E.coli

Cloves were used in Ayurveda, Chinese medicine\edtern herbalism and also as a carminativ
increase hydrochloric acid in the stomach and torave peristalsis. All the dilutions of clove shal
good inhibitory activity against all four bacteriEhe best effect was shown &almonella typhi and the
least onEscherichia coli. The results of the present study are in harmorijdse reported by Burst
Reinder$ that clove oil was found effective against -toxigenic strains oE. coli O157:H7. Similarly,
in another study clove oil was found active agafestdborne Gram positi' bacteria Saphylococcus
aureus, Bacillus cereus, Enterococcus faecalis and Listeria monocytogenes) and Grar-negative bacteria
(E. coli, Yersinia enterocolitica, Salmonella choleraesuis andP. aeruginosa)®.

Natural products of plant origin have played sigaifit role in the search of new drugs such as q@&
from cinchona °. The results of the present study are quite ergiug as both the spices exhibi
animicrobial activity against the pathogens, butanémicrobial activity varies widely, depending the
type of spices, test medium and microorganism. $hidy opens up the possibility for the searchenf
antimicrobials as an alternative to the aiotics.
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Plate no. 3.1 Antibacterial activity of garlic andclove onBacillus cereus

Media control i K ‘ Garlic

Organism control

Plate no. 3.2 Antibacterial activity bgarlic and clove onStaphylococcus aureus

Organism control = A\ Media control
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Plate no. 3.3 Antibacterial activity of garlic andclove onSalmonella typhi

Garlic
Media control

2000 ppm

Organism control

Plate no 3.4 Antibacterial activity of garlic and dove onEscherichia coli

Media control Garlic

Organism control |
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SUMMARY AND CONCLUSION
The present study was carried out on the, “Antidwaa&lt activity of clove and garlic on different
pathogenic bacteria” in the Department of Microbgyt And Fermentation Technology, Sam
Higginbottom Institute of Agriculture, Technologynd Sciences. The study included the preparation of
agueous extract of garlic and clove. This was Yedid determination of antibacterial activity by agasil
diffusion method. The result obtained has been sanzed as follows:
Garlic showed more antibacterial effect on all gahogenic strains of bacteria as compared to clove
Maximum zone of inhibition 27mm at 2000 ppm wasvehdoy garlic onBacillus cereus while the
minimum effect of garlic shown discherichia coli with zone of inhibition of 8mm at 1000 ppm.
Maximum effect of clove was shown &lmonella typhi with zone of inhibition 23mm at 2000 ppm and
minimum effect of clove was shown &scherichia coli with zone of inhibitiorof 7mm at1000 ppm.
It was concluded that due to the indiscriminate afsantibiotics, antibiotic resistant strains ofhmgenic
bacteria are formed. Moreover usages of antibiwdiee various side effects. Therefore as an altgmat
mode of treatment garlic and clove has antibadtadtvity against these pathogens can be usede Mor
investigations are needed in this field to confihm present finding.
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