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Abstract
Indole acetic acid complexes have been preparedlmmcterized by elemental analy$i$ NMR and UV- Visible
spectra and electrochemical measurements. The iarglial properties of these compounds have beatuated
against the test strains (A.niger, St. aureusp&io®ccus aureus) and thus a significant use df sampounds as
antibacterial agent is reported. The biologicalvigt data show that the present compounds are dainhave
greater antibacterial and antifungal activity thiae respective standards.
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Introduction

An antimicrobial is an agent that Today, numerous antimicrobial agents exist to teeat
kills microorganisms or inhibits their Wwide range of infections. The development of new
growth!! Antimicrobial medicines can be grouped  anticancer and antimicrobial therapeutic agentsnis
according to the microorganisms they act primarily of the fundamental goals in medicinal chemistryeOn
against. For example, anti bacterial (commonly kmow hewer strategy for the research on new anticanoer a
as antibiotics) are used against bacteria andusugf antimicrobial therapeutic agents has been the tise o
are used againstfungi. They can also be classeMetal containing compounés™ Metal complexes can
according to their function. Antimicrobials thatllki ~ also act as complementary therapeutic agents to
microbes are calleicrobicidal; those that merely —Organic compounds that are widely sought in theydru
inhibit their growth are discovery efforts'.

calledmicrobiostatic. Disinfectants suchas bleach are  Antimicrobial Agents and Modes of Action

on-selective antimicrobials. Use of substances with Any chemical substance which inhibits the growth or
antimicrobial properties is known to have been destroys microbes is referred to as an antimictobia
common practice for at least 2000 years. Ancientagent. A wide range of antimicrobial agents hasbee
Egyptians and ancient Greeks used specific molds an reported, however each of them has different action
plant extracts to treat infectid® More recently, and purpose. The antimicrobials should be seldgtive
microbiologists such as Louis Pasteur and Julestoxic to the pathogenic microbes but not toxic he t
Francois Joubert observed antagonism between sombost tissues. Among the antimicrobials, antibiotics
bacteria and discussed the merits of controllires¢h  (both natural and synthetic) and certain other é¢baim
interactions in  medicin€ In 1928, Alexander agents have a greater application in health care of
Fleming became the first to discover a natural humans and animals.

antimicrobial fungus known as penicillium Rubeng H Microbial cells grow and divide, replicating repexi.
named the substance extracted from the funguslo grow and divide, the microbes must synthesize or
penicillin and in 1942 it was successfully usedreat ~ take up many of biomolecules. Antimicrobial agents
a streptococcus infectiolf! Penicillin  also  proved interfere with the specific processes that are reisde
successful in the treatment of many other infestiou for growth or cell division. Based on the mode of

diseases such as gonorrhea, strepaction, antimicrobials are classified into (i) .iinkors
throat and pneumonia, which were potentially fatal  of bacterial or fungal cell wall synthesis (ii) dagers
patients up until then. of cytoplasmic membranes (iii) inhibitors of nuclei

acid and protein synthesis (iv) inhibitors of ribasal
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function and (v) inhibitors of specific enzyme s
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by acting as antimetabolites.
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Determination of the Degree of Antimicrobial
Activity

Different species of microorganisms have varying the

degrees of susceptibility to antimicrobials. Furttibe
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grow on substrate of high osmotic potential and to
sporulate in an atmosphere of low humidity. A.niger

important type of fungus producing several
mycotoxins, which cause many problems to animals.

pathogenic microbes may develop drug resistan@e to For example A.niger flavus produces Aflatoxins vhic

particular type of antimicrobial agent on prolonges.

cause liver damage, liver cancer etc. A.niger Qu¥ua

Hence, the antimicrobial sensitivity tests are very produces Ochratoxins which cause kidney damage.

useful to determine the level of antimicrobial wityi
of a particular chemical
pathogenic microorganisms.

Presence of A.niger is the agricultural soil leads

compound on certain denitrification and nitrogen starvation. A.nigeisués
In any technique, thefrom opportunistic

infection by A.niger species.

principal is the preparation and application of a A.niger is useful for commercial enzyme production,

concentration gradient of the drug / test compooma

industrial alcohol production etc.

nutrient medium and the observation of growth or Material and Methods

inhibition of growth of the organism when the madiu

Preparation of the Media Used in the Study.

is seeded with the test organism and incubated.yMan Two different media have been prepared and used in
variables are involved in testing the antimicrobial this study (i) nutrient agar medium for culturing

activity of a test compound on a specific organiroh

bacteria and (ii) rose Bengal chloramphenicol ager

as the size of the inoculums, the nature andmedium for culturing fungal species.

composition of the culture medium, the concentratio

Preparation of Nutrient Agar Medium

of the test compound, the pH of the medium, the This medium has been prepared with following

temperature and duration of incubation.

Antimicrobial Screen of the Test Compounds

In the present study agar well disc diffusion tegha
has been used for determining the susceptibilitthef
microorganism viz. bacterial and fungal speciesten
test components namely naphthalene acetic acidtsnd
complexes with Co (11), Ni (Il), Cu (II) and Hg {jlIFor

composition.

Beef extract - 1.59
Peptone - 5.0g
Yeast extract - 1.5¢
Sodium chloride - 6.0
Distilled water -~ 1000ml

An amount of 28g of the ingredients of the medium

this purpose one fungal strain A. niger and one (HIMEDIA) was suspended in 1000 ml of distilled

bacterial strain streptococcus aureus were chosen.
Salient Features of the Test Organisms Used
Streptococcus aureus

It is Gram-positive. It forms part of the normabrth of
man animals. Streptococcus species are susceftible
sulphonamides and many other antibiotics. Pemci

water and heated to boiling to dissolve the solid
completely. The nutrient agar medium was sterilized
by autoclaving at 121°C for 15 Minutes. The medium
was cooled to 50°C and aseptically dispensed imto t
already sterilized petriplates to a depth of 4msngR
quantity). The pH of the medium may be 7.4+0.2.

the drug of choice and next is erythromycin. Sore Preparation of Rose Bengal Chloramphenicol Agar

throat (tonsillitis) is the commonest of the
staphylococcal diseases. Scarlet fever, local fitfes

Medium
This medium has been prepared with following

in the superficial layers St. aureus is a parasitecomposition.

inhabiting only in human and animal intestine. St.
aureus is a gram — negative strain. St. aureus iPextrose

excreted in faces of man and animal in very large Monopotassium phosphate
quantity and it contaminates the soil and water Magnesium sulphate

resources very widely. St.aureus is very sensitoe

many drugs. There is a great variety of strains of Chloramphenicol

St.aureus that cause a wide spectrum of disease®e S
of the infections caused by St.aureus are urinaagt t

infection, septic infections of wound, diarrhoeas,

dysentery etc.
Aspergillus

Mycological peptone 5.00g
: 10.00g
1.00g
0.50g
Rose Bengal 10y
@10
Agar : 15.50¢g
Distilled water 0ao mi

A total mass of 32.2g of the ingredients of the imed
(HIMEDIA) was suspended in 1000 ml of distilled
water and heated and boiling to dissolve the solid

The generic name A.niger in derived from the Latin completely. The rose Bengal chloramphenicol agar
aspergillum, a mop for distributing holy water, and medium was sterilized by autoclaving for 15 minuies
refers to the appearance of the mature conidioghore 121°C. The medium was cooled to about 50°C and

A.niger is toleranbf low water activity, being able to

dispensed asceptically into the already sterilized
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petriplates to a depth of 4mm (25ml quantity). Te antibacterial screening and anti — fungal acreemwing
of the medium may be in the range 7.2+ 0.2. the test compounds are furnished in Table — 1.thEa
Inoculum Preparation and Inoculation recorded value of zone of inhibition was the meén o

The microbial concentration of the Inoculum sholéd  three replications. Vehicle (DMSO) produced no
approximately 10 cells per milliliter. The Inoculum  significant zone of inhibition.
was prepared by inoculating 4-6 selected colome®f Results and Discussion

a plate into a tube containing a broth followed by \pany of the Carboxylates are known to possess
incubation for a few hours to obtain moderate @ithi  5ntimicrobial activity. Such organic compounds when
The broth cultures of actively grown organisms were complexed with metal jons exhibit enhanced
diluted with a sterile broth culture to obtain tigliby antimicrobial activity due to the presence of the
equivalent to that of barigm sulphate standard Whic .qoordinated metal atoms in fact; some of the drugs
may be prepared by adding 0.5ml of 1.175% BaCl paye shown increased activity when administered in
7H,0 solution (w/v) to 99.5 ml of 0.36N80, the form of their metal complexes. With this view i
Within 15 minutes after adjusting the turbidity of ming hoth antibacterial and antifungal activities
Inoculum with th(_e standard, a sterile cotton swas w naphthalene acetic acid and its cobalt (If), Nick8l
dipped into the dilute culture and the swab waatest  opper (11) and mercury (1) complexes were screene
several times while pressing it firmly against thpgper Antibacterial Screening

inside wall of the tube to remove excess inoculliie The results of preliminary antibacterial suscefitipi
dried surface of the agar plate was inoculated Dytesting attempted on the test compounds at differen
streaking the swab gently three times turning da¢ep  gncentrations (25, 50, 75 and 100 pg / ml) agahest
by 60°C to ensure even distribution of the inoculum ¢train of St.aureus show that the organism is teasi
After replacing the lid, the agar plate was kepto@m 5 the test compound (Table). The strains of Sews
temperature for 5 to 10 minutes for the surfacehef 516 sensitive to the standard antibiotic tetracgcli
agar to dry. . . They have registered the zones of inhibition 10%e T
Making of Wels and Application of Test Solutions  {est compounds have produced much larger zones of
Wells were made on the agar plate and variousinhibition when tested against the bacterial sti@in
concentrations of the solutions were aseptically 5reys than the standard antibiotic. In other wdtds
transferred into the wells. The test compounds dein jqferred that the entire compound tested are able t
freely soluble in dimethyl sulphoxide (DMSO), stock nierfere in the metabolic process that are esslefoti
solutions were prepared b_y dissolving 50mg _of eachiye growth of the micro — organisms and hence they
compound in 10 ml  sterile DMSO. Four different j,phipit pacterial growth significantly. It is alsoferred
concentrations namely 25, 50, 75 and 100 pug / méwe hat the cobalt (1) and copper (1) complexes AR
prepared by suitably diluting the stock solutioreath ;.o slightly more active than the free ligand IAZhe
test compound with DMF. Then a standard antibiotic offect of concentration of the test samples has laéen
disc was placed at the centre of the agar plate. studied. It is observed that as the concentratiothe
Incubation sample solution increases the diameter of the odne

The nutrient agar plates inoculated with the baaiter iynibition increases in the cases of all the conmaisu
organisms under test were incubated at 35-37°C forggieq against both of the bacterial strains.

about 24 hours. But the plates streaked with tingdu Antifungal Screening

organisms under test were incubated at the samerhe results of preliminary antifungal screening
temperature for about 48 hours. attempted on the test compounds at 25, 50, 75800

Reading of Zones of Inhibition . ml concentrations against A. niger show that thegéu
Measurement of the diameter of zone of inhibitil@BW  organism is also sensitive to the ligand IAA arl it

made after 24 hours in the case of anti- bacterialcopait (11), Nickel (1), and copper (Il) complexes

susceptibility testing. But the measurement wasemad (Taple). The standard antibiotic Amphotericin (et
only after 48 hours in the case of anti — fungal ggainst A. niger and has registered zones of itibibi
screening. For each of the test compound, antebiatt  5¢'10, whereas when test the compounds have produce
screening was carried out against St. aureus ae-an |5rger zones of inhibition when tested againstsime
fungal screening was performed against A.niger. Thefungal organism invariably at 50, 75 and 100 pgl/ m
concentrations of 25, 50, 75 and 100 ug / ml wereconcentrations. Hence it can be concluded thatetsie
filled into the well made on the agar plate. Kanamy  :ompounds are significantly active against the &ing
was the standard antibiotic used against St. apreUsyrganisms chosen for the study at higher concémtrat
Amphotericin against A.niger. The results of the |oyels of 50 75 and 100 Hg / ml. it can also be
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concluded that the metal complexes studied or remo
active against fungi than the free ligand IAA ireth
case of antifungal screening also it is observatl tihe
increased concentration of the test sample has more
pronounced activity on the fungal organisms studied
Conclusion
In the present work indole acetic acid compound& ha
been isolated and characterized. Antimicrobial
susceptibility testing of indole acetic acid ard i
complexes with a few biologically important tranmit
metals like Co(ll),Ni(ll) and Cu(ll) .The basic
principles of antimicrobial sensitivity testing Jea
been discussed in this work. The bacterial strain
S.Aureus and the fungal strain Aspergillus which ar
pathogenic were used for the antimicrobial scregnin
Agar well diffusion technique was employed. Nuitie
agar medium was used for bacterial screening and
Chloramphenicol agar medium was employed for
fungal screening. Based on the values of the medsur
zones of inhibition all the microorganisms tested a
found to be sensitive to the test compounds. Thelme
complexes of IAA are found to be more active tHaa t
free ligand against both the bacterial and fungal
organisms tested.
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Table 1: Antimicrobial Activity of DMSO extract of Chemical by Agar Well Diffusion Method

Test sample Micro Ethanol Extract of Tridax procumbens(mm)
organism
Control 25l 50ul 75l | 100ul
. aureus 25 17 20 23 25
IAA
A. niger 12 12 13 15 18
<. aureus 25 30 35 36 42
IAA. Cu -
A. niger 12 12 18 23 32
25
IAA. Co S. aureus 23 26 30 33
A. niger 12 16 22 28 35
_ S. aureus 25 26 30 35 39
IAA. Ni :
A. niger 12 20 28 34 40
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Antimicrobial Activity of LA A Compounds

Srapsfnvifococoies anerneres

LAA 2H2O Cof LA AN 2 H=210

MNi(LA AN ZH 2O Cu( 1A AN 2H =

Plate -1: Bacterial Test

Antimicrobial Activity of LAA Compounds

A miger
LA A 2H20 CoIAA).2H20O
Ni(LAA).2H20D Cu(lA AN 2H20

Plate -2: Fungal Test
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