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The Role of Microbial and DNA Cleavage Studies of

SRST

Ligands and Its Metal

Compleses
Dr. Mallikarjun Kote!
Department of Chemistry, B. V. Bhoomaraddi College of Arts, Science and Commerce Bidar-Karnataka,
India
ABSTRACT

I. INTRODUCTION

Adipic hydrazides are versatile nitrogen containing heterocyclic compounds, possessing broad spectrum of
biological and pharmacological activities such as hypotensive!, anticancer, anti-HIV, anti-inflammatory?,
analgesic, antiviral, antitubercular, antimicrobial, anti-bacterial, antipyretic, antimitotic, anticonvaulsant®,
anticoagulant, anti-fibrillatory, cardiac stimulant and diuretic.* The quinoline have been tested successfully
synthetic analogues possess antimalarial, hypolipidemic and
antiproliferative activities® . The coordination chemistry of adipic hydrazide ligands has received much
attention because of its biological implications. 2-amino-5-iodo benzoic acid hydrazide derivatives exhibit
very potent antifungal and antibacterial activities” These 2-amino-5-iodo benzoic acid derivatives are
covered the area of biological interest of this compounds have extended recently to various microbial
activities such as analgesic, diuretic, anti-inflammatory, anthelmintic, antipruritic activities® and this class of
compound showed in vitro selective anti-helicobacter pylori activity.

In view of these factors the metal complexes of the ligand L!= (N"E, N'E)-N',N¢-bis ((2 -
‘ydmxyquino]in-3-yl)methylene)adipohydrazide , L2= (N"IE, N'¢E)-N"!, N'6— bis ( ( 6-bromo-
;:hyd.mxyquinolin—S-yl)methylene) adipohydrazide, L3= (N! EN°E)-N" N€-bis ((2-hydroxy 6-
methylquinolin-3-yl)methylene)adipohydrazide.

against cancer and HIV virus’ Their

II. EXPERIMENTAL

formamide (DMF) was distilled before use and peptone, pancreatic digest of casein, yeast extract,
ct, dextrose and agar were used directly.

III. METHODS OF ANTIBACTERIAL ACTIVITY

ial activity of purified ligands and complexes have been evaluated for their in vitro growth
y against the Gram-positive bacteria, S. aureus and another Gram-negative bacteria, £ colf
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Methods: Cup-plate method using nutrient agar
Organism: Escherichia Coli (Gram-negative bacteria)
Staphylococcus Aureus (Gram-positive bacteria).

a) The following materials were used

i Nutrient agar 20-25 ml

ii. Sterilized petri dishes

iii. Bacterial cultures

iv. Sterilized cork borer of 8 mm diameter

v. Sterilized micro tips (1-200 pl)

Vi, Micro-pipette (1-200 pl)
Vii. Sterile test tubes containing solutions of compounds in the desired concentration.

b) Test organisms

The test organisms were selected from both Gram-positive and Gram-negative organisms to test the
antibacterial activity. These organisms were cultured on agar slants and incubated for 24 hrs at 37 °C. From
these slants a suspension was made using sterile saline solution (saline solution was prepared by dissolving 0.9
g of sodium chloride in 100 ml distilled water and then sterilized).

c) Preparation of media

The nutrient agar prepared by dissolving bacteriological peptone (1 g/ 1), beef extract (5 g/ 1), sodium chloride (5 g/
1) in distilled water and the pH of the solution was adjusted to 7.0 by sodium hydroxide (1M) or hydrochloric acid
(IM). This solution was filtered and agar (20 g/ 1) was added. Then sterilized for 15 minutes at 15 Ibs pressure.

d) Preparation of subculture

The organisms used in the present study were obtained from the laboratory stock,  two day before testing, the
organisms were sub cultured in the sterilized nutrient broth. After incubating the same for 24 hrs, the growth was
used as inoculums for the test.

e) Sterilization of media and glass wares

Nutrient agar and nutrient broth were sterilized in a conical flask of suitable capacity by autoclaving the

same at 15 lbs/ kg pressure for 15 min. The cork borer and glass wares i.e., Petri dishes, test tubes and micro
tips etc., were sterilized by employing autoclave at 15 Ibs/ kg pressure for 15 min.

f) Preparation of test solution

It was prepared by dissolving 5 mg of either ligand or metal complexes in 5 ml of dimethyl formamide to give
a test concentration 1000 pg/ml.

g Method of testing

About 15-20 ml of molten nutrient agar was poured into each of the sterilized petri dishes of 3.5 inches
diameter. The organisms from the cultured broths were inoculated on to the respectively plates. With the

help of sterile cork borer two cups of each with 7 mm diameter were punched and scooped out of the set agar
(two cups were numbered for the particular test compound). Each set of the plates were inoculated with the
suspension of particular organisms by spread plate technique®,

The cups of inoculated plate were then filled with 0.1 ml of the test solution, the plates were allowed to stay
in them the plates were incubated at 37 °C for 24 hrs. The zone of inhibition developed if any, was then
measured for the particular compound with particular organisms!!.
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The standard drug streptomycin (100 pl) and the solvent used were also tested independently for their

biological activity under the same conditions. The antibacterial results of the ligands and their complexes are
tabulated in the tables 6.1, 6.2 and 6.3,

IV. METHODS OF ANTIFUNGAL ACTIVITY

The antifungal activities of the ligands and their metal complexes were tested against Aspergillus niger and
Aspergillus flavous.
Method: Cup-plate method using potato dextrose nutrient agar
Organism: Aspergillus niger (A. niger)

Aspergillus flavous. (A. flavous)
a) Materials and methods
The following materials were used
1. Potato dextrose agar
2. Sterilized petri dishes and syringes of 0.1 ml capacity
3. Fungal culture
4. Sterilized test tubes containing solutions of the compounds at known concentration
b) Preparation of fungal medium
The media used for antifungal activity was the potato-dextrose agar. It was prepared as follows, potato slices (120
g) were dissolved in 100 ml distilled water by steaming for 30 min. The solution was filtered while hot and the
volume was made up to 400 ml. To this solution, dextrose (4 g) and agar (8 g) were added and dissolved by
steaming for 30 min. So formed potato-dextrose agar (PDA) media was poured into two separate conical flask and
were sterilized, poured into test tubes, kept in slant position and on solidification were inoculated with above
fungus using sterile metal inoculation needle!? s,
c) Preparation of subcultures
The organisms used in the present study were obtained from the laboratory stock four days before testing, the

organisms were sub cultured in the sterile Potato-dextrose broth. After incubating the same for 3 days, the
growth thus obtained was used as inoculums for the test!52,

d) Sterilization of media and glass wares

Potato-dextrose agar was sterilized in conical flask of suitable capacity by autoclaving the same at 15 lbs/ kg

pressure for 15 min. The cork borer, glass wares, Petri dishes, test tubes and pipettes were sterilized by
employing autoclave at 15 lbs/ kg pressure for 15 min.

e) Preparation of test solution

It was prepared by dissolving 5 mg of the compound in 5 ml of DMF to give the concentration 1000 pg/ ml.
This solution (0.1 ml) was used for testing.

f) Method of testing

About 15-20 ml of molten sterilized potato dextrose agar was poured into each of the sterilized Petri dish,
inoculated with respective organisms by spread plate technique and with the help of sterile cork borer; two
cups of each 7 mm diameter were punched and scooped out from the set PDA medium?2,

The wells of inoculated plates were then filled with 0.1 ml of the test solution. Further the plates were
incubated at 28 °C (room temperature) for 48 hrs. The zone of inhibition developed if any was then measured

International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 9 | Issue 3 @
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for the particular compound and particular organisms?%, The standard drug chlotrimazole and the solvent
used were also independently tested data for their activity under the same conditions. The antifungal results
of the ligands and their complexes are tabulated in the tables.

All the synthesized ligands L, L2, L3 and their metal complexes such as Cu(II), Co(II), Ni(II), Mn(II), Fe(III),
Zn(1I), Cd(IT) and Hg(I1) complexes were tested for their antibacterial activity against the Escherichia Coli
and Staphylococcus Aureus, where as the antifungal activity against Aspergillus niger and Aspergillus flavous.
The results of the antimicrobial studies have been presented in tables.

Tablel. Antimicrobial activity of the ligand (L' = HMOHAD) and its metal (II) complexes.
Antibacterial Activity Antifungal Activity
SL Compound Zone of inhibition Zone of inhibition
No. (in mm) (in mm)
E.Coli S.aureus A.niger A.flavus
1. [C26H24N604] 09 08 08 10
28 [Cu(CasH22N604)] 10 11 15 12
3. [Co(CasH22NsO4)] 14 13 14 13
4. [Ni(C26H22 NsO4)] 12 15 17 15
58 [Mn(C26H22NsO4)] 15 13 20 19
6. [Cd(C26H22N6O4)] 20 19 16 17
Ve [Hg(C26H22N6O4)] 16 15 18 16
8. [Zn(CasH22NsO4)] 13 14 19 18
9% Streptomycin 24 23 = =
10. Chlotrimazole == - 25 26
11. DMTF (Control) 0 0 0 0
12. Bore size 08 08 08 08

Table 2. Antimicrobial activity of the ligand (L2 = HMBRAD) and its metal (IT) complexes

Antibacterial Activity Antifungal Activity
SL Co d Zone of inhibition Zone of inhibition
No. ™ (in mm) (in mm)

E.Coli S.aureus A.niger A.flavus
1. [C26H22Br2NeOs] 08 09 09 10
2. [Cu(C26H20Br2NsOs4) 10 12 15 13
3. [Co(C26H20Br2N6O4)] 15 114 15 ¥
4, [Ni(C2sH20Br2NeOs4)] 13 14 17 16
S [Mn(C2sH20Br2NeO4)] 16 13 19 20
6. [Cd(C2sH20Br2NsO4)] 12 14 17 15
7. [Hg(CzsH20Br2NsO4)] 16 14 18 16
8. [Zn(CasH2oBrzN6O4)] 16 18 18 19
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|
G Scanned with OKEN Scanner



Volume 9 - Issue5 - Published : @ September 13, 2021 Page No : 710-717

/ 9. Streptomycin 24 23 - .
10. Chlotrimazole v = 25 26
11z DMF (Control) 0 0 0 0
12. Bore size 08 08 08 08

Table 3. Antimicrobial activity of the ligand (L3 = HMCHAD) and its metal (II) complexes.

Antibacterial activity Antifungal activity
SL Co zone of inhibition zone of inhibition
mpound
No. (in mm) (in mm)
E.Coli S.aureus A.niger A.flavus
1. [C2sH2sN6O4] 09 08 08 10
25 [Cu(C28H26N6O4)] 10 11 15 12
3 [Co(CzsH2sNs04)] 14 13 14 13
4. [INi(C2sH2sN6O4)] 12 15 17 15
e 5, [Mn(C2sH26NsO4)] 15 13 20 19
6. [Zn(C2sH2sN6Os)] 11 13 16 17
7. [Cd(C28H26N6O4)] 16 15 18 16
8. [Hg(C2sH26N6O4)] 15 18 19 18
9. Streptomycin 24 23 —- —
10. Chlotrimazole - - 25 26
11. DMF (Control) 0 0 0 0
12 Bore size 08 08 08 08

V. RESULTS AND DISCUSSION

a) Antibacterial and Antifungal activity of ligand (L' = HMOHAD The antibacterial activity results revealed
that the ligand and its complexes shown weak to good activity (Table I). The ligand and its Cu(II), Hg(II),
Ni(II) complexes shows weakly active with the zone of inhibition 10-13 mm against the both organisms
when compared to the standard drug streptomycin. The Mn(II), Co(II), Cd(II) shows active and moderate
activity as compared to its ligand with zone of inhibition 15 - 17 mm and 18 - 20 when compared to the
standard drug streptomyci.

The antifungal activity, results revealed that the ligand and its Cu(II), Co(II), Ni(II), Zn(II), Cd(II),Hg(II) and
Mn(II) complexes have exhibited weak to good activity (Table I). The ligand and its Co(II) and Hg(II)
complexes shows weak activity with zone of inhibition, the Cu(II), Ni(II), Mn(II), Zn(II) and Cd(II), shows
moderate activity as compared to its ligand with the zone of inhibition 15 - 17mm, to good activity with the
zone of inhibition of 18 - 20mm when compared to the standard drug chlotrimazole.

b) Antibacterial and antifungal activity of ligand (L2 = HMBRAD)

The antibacterial activity results revealed that the ligand and its complexes shown weak to good activity
(Table II). The ligand and its Cu(II), Zn(II), Ni(II) complexes shows weakly active with the zone of inhibition
10 - 14 mm against the both organisms when compared to the standard drug streptomycin. The Mn(II),
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Figure-3. Lane 1 (ligand, L), Lane 2 (L! Cu(II)), Lane 3 (L¥), Lane 4 (L*Co(II)), Lane 5 (L), Lane 6 (LsMn(II).

23.13kb
9.416

4.361

Figure-4. Lane 7 (Lf), Lane 8 (L®Ni(II)), Lane 9 (L*Cd(II)), Lane 10 (L* Zn(II)), Lane 11 (L® Hg(II)), Lane 12 (L*
Fe(I1T))

VII. CONCLUSION
The Schiff's base ligands L!, L? and L3 behaved as a hexadentate ligand and their complexes are isolated in

solid state possess 1:1 (M: L) stoichiometry and these are all non-electrolytic behavior of the complexes.

The DNA cleavage studies of ligands and its metal complexes that reveals that the results indicated the
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MATERIALISTIC DIMENSION IN NANOTECHNOLOGY

srikanthrao V Biradar!, Mallikarjun kote, Dr. Mahadev Udaygire?
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2Assistant Professor, Department of Chemistry, HKE Society's B VBhoomaraddllcollege, Bidar,
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ing interdisciplinary area of research with

ABSTRACT: Nanotechnology is one of the very frontiers of science today. It is an emerg
chemistry, and informatics on a

important commercial applications Nanotechnology is the engineered convergence of biology,
nano-scale, that is, involving materials measured in billionths of a meter.

Nano-scale materials dissolve in different ways, take on different magnetic and electrical properties, react differently to chemicals,
or reflect light distinctly from the way they would at normal size. In 1946, when the first computer Eniac was invented, its size was

€enormous, but its speed was only one-eighty thousand times slower than that of a current personal computers. The story goes that
when it was switched on, the whole Philadelphia city left power. With the development of semiconductors, bringing computers
down to palm-size, scientists, at first, skeptical of the possibility of making them any smaller due to limited technology

KEYWORDS
Nano, Technology, Nanotube

INTRODUCTION

For several decades now, Nano technology has been largely submicron, and the idea of nanoelectronics was created in the
laboratories. The current technological limits will soon be achieved, even if ongoing innovations will push them beyond these
limits. Emerging technologies such as carbon nanotubes will takeover

Microelectronics and the steady efficiency of components have become ordinary. Moore's Law (It states that the number of
transistors that can be put on a single chip will double every two years) demonstrates the concept of nanoelectronics. This also
makes us to think of the production of chips in laboratories.

In 1946, when the first computer Eniac was invented, its size was enormous, but its speed was only one-eighty thousand times
6 slower than that of a current personal computers. The story goes that when it was switched on, the whole Philadelphia city left
power. With the development of semiconductors, bringing computers down to palm-size, scientists, at first, skeptical of the

possibility of making them any smaller due to limited technology

Researchers have revealed that materials at small dimensions-small particles, thin films, tubes, etc can have significantly
different properties than the same materials at larger scale There are thus infinite possibilities for improved devices,
structures, and materials if we can understand these differences, and learn how to control the assembly of small structures

There are huge number of synthesis techniques available to synthesize different types of nanomaterials in the form of colloids,
clusters, powders, tubes, rods, wires, buckyballs, thin films etc Using different methods, synthesized materials can be arranged
into useful shapes so that finally, the material can be applied to a certain application. Some of the already existing conventional
techniques to synthesize different types of materials are optimized to get novel nanomaterials and some new techniques are

developed.
©2021,IRJET | ImpactFactorvalue: 7.529 | 1509001:2008 Certified Journal | Page 683
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In contrast, the bottom-up approach is based on molecular recognition and chemical self-assembly of molecules. In grouping

with chemical synthesis techniques, the bottom-up approach allows for the assembly of macromolecular complexes with a size
of several nanometers

There are two approaches to the synthesis of nonmaterial’s and the fabrication of nanostructures by making things smaller
that is by downscaling, and by constructing things from small building blocks that is by upscaling. The first method is known
as the “top-down” and the second as the “bottom-up” approach The top-down approach pursues the general trend of the
microelectronic industry towards miniaturization of integrated semiconductor circuits. Modern lithographic techniques allow
the patterning of nanoscale structures such as transistor circuits with a precision of only a few nanometers

The idea of top-down strategies is to take processes known from the macroscopic world and to adopt them in such a way that

they can be used for doing the same thing on a smaller scale. Bulk particulate materials are broken down into smaller and

smaller particles. This technique usually performed on solids or dispersed solids. Since prehistoric times, humans have created

artwork and tools by structuring materials. The typical example is a stone sculpture which is the result of forming 3-

dimensional visually interesting objects from stone. It is an ancient activity where pieces of rough natural stone are shaped by
’ the controlled removal of stone to give it its desired shape

The inverse case of the top-down approach is the so-called bottom-up approach. In this a complex structure is assembled from
small building blocks. These building blocks possess specific binding capabilities - often termed molecular recognition
properties which allow them to arrange automatically in the correct way. Self-assembly is an essential component of bottom-

up approaches. Usually bottom-up products have higher purity, better particle size and surface chemistry control. The best
example of the bottom-up assembly

Size effects constitute a peculiar and fascinating aspect of nanomaterials. The effects determined by size pertain to the
evolution of structural, thermodynamic, electronic, spectroscopic, electromagnetic and chemical properties of these finite
systems with the changing size . The properties of a material depend on the type of motion, its electrons can execute, which
depends on the gap accessible for them. Hence, the properties of a material are characterized by a specific length scale,
generally on the nanometer (nm) dimension. If the physical size of the material is reduced below this length scale, its

properties change and become sensitive to size and shape. Due to our ability of atom manipulation, we can prepare
nanomaterials suitable for specific application

REVIEW OF LITERATURE

.\, Ho et. al,, built up a biotracer utilizing CdS nanocrystals for the discovery of follow levels of carcinoembryonic antigen (CEA) in
human urinary examples. CEA is a glycoprotein found in numerous kinds of cells related with tumors. This biosensor depends
on a sandwich complex immunoassay. It is amassed from successive layers of the counter - CEA neutralizer (JCEA) on carbon

nanoparticle (CNP) - poly (ethylene imine)/screen - printed graphite terminal, the CEA test and the CdS nanocrystal QDs
sharpened with ([CEA - CdS QD).

The sign intensification procedure is finished utilizing CdS nanocrystals as biotracers and CNPs to upgrade electron move -
improves the affectability and discovery limit for CEA. This framework holds guarantee for advancement into a point - of - care
or expendable home - care self - symptomatic device.

Despite all these important advantages of the CdS nanoparticles, they present dangers to human wellbeing, Nanoparticle
lethality relies upon numerous variables like its size, charge fixation, external covering bioactivity (topping material, useful
gatherings) and oxidative, photolytic and mechanical dependability. Many have detailed the QDs can influence the cell
development and cell reasonability. It is broadly accepted that rendering defensive surface covering with nontoxic materials
lessens the lethality.
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Mama et. al, orchestrated CdS nanoparticles with DNA and RNA ligands and tried for danger in Hella cells. The outcomes
showed that the CdS nanocrystals blended as such display low poisonous quality. Selim et. al, [90] revealed that the

cytotoxicity of insulin - immobilized CdS nanoparticles was fundamentally smothered by the utilization of polyethylene glycol
as spacer.

From the abovementioned, it is to be noticed that CdS nanocrystals/nanoparticles regardless of their harmful nature, they
have been utilized in making a wide range of electronic gadgets and have boundless applications, for example, in hydrogen
creation, sun based cell, optoelectronics and as fluorescence tests. Surface passivation/alteration can offer ascent to
extraordinary optical properties which can be misused for some new applications.

The National Nanotechnology Initiative (2017) characterizes nanotechnology as 'the comprehension and control of issue at
measurements of around 1-100 nanometers (nm), where special wonders empower novel applications.’ Nanotechnology is the
capacity to watch, control, and production things at the nanometer scale.

A nanometer (nm) is a SI (Syst'eme International d'Unit'es) unit of length. The term nano is gotten from the Greek word
signifying 'predominate.’ In measurement terms nano is 10-9 or onebillionth of a unit (Vo-Dinh, 2015; Mongillo, 2017). The

‘point of investigating the universe of nano is to find new properties and to make an interpretation of new information into the
assembling procedure for getting upgraded structures and segments with novel synthetic, physical or natural properties.
Nanotechnology is usually alluded to as 'base up' approach since it plans to begin with the littlest conceivable structure
materials, molecules utilizing them to make an ideal item (Shoseyov and Levy, 2018).

This methodology looks for the methods and apparatuses to assemble things by joining little parts like single particles and
molecules, which are held together by covalent powers. Nanotechnology is in some cases likewise alluded to as a 'broadly
useful innovation'. That is on the grounds that in its propelled structure it will have noteworthy effect on practically all
businesses and all regions of society. For the most part it will offer better fabricated, longer enduring, cleaner, more secure,
and more brilliant items for the home, for correspondences, for medication, for transportation, for horticulture, and for
industry (Salata, 2014). The essential idea was displayed on December 29, 1959, when Richard Feynman introduced a talk
entitled ‘'There's Plenty of Room at the Bottom' at the yearly gathering of the American Physical Society, the California Institute
of Technology (Feynman, 1959). In spite of the fact that the term nanotechnology was authored in 1974 by Norio Tanigutchi,
an educator at Tokyo Science University, the term nanotechnology was advanced by K. Eric Drexler during the 1980s when he
discussed fabricating machines on the size of atoms, a couple of nanometers wide. From that point, Drexler dissected and
portrayed these unbelievable gadgets, just as reacted to allegations of sci-fi. At long last, the nanotechnology field was built up
by crafted by Eric Drexler, Richard Smalley and Chad Mirkin (Papazoglou and Parthasarathy, 2017).

e In the coming years, nanotechnology is probably going to encourage the quickened advancement of different techno-sciences,
including the improvement of nano-concoction advances, nano-biotechnologies and nano-data innovations (Goodsell, 2014).
Nanobiotechnology consolidates nanotechnology with biotechnology to structure and deliver functionalized organic materials
or gadgets that exploit components or impacts that happen at the nanometer scale (Goodsell, 2014). The huge capability of
nanobiotechnology gets from its interdisciplinary nature, crossing over all fields of science, designing, innovation, and their
applications.

Nanobiotechnology has applications in for all intents and purposes each part of medication most prominently malignant
growth (nanooncology) (Singh and Nehru, 2018), neurological issue (nanoneurology) (Silva, 2016), cardiovascular issue
(nanocardiology) (Al-Kury and Hag, 2015), maladies of bones and joints (nanoorthopedics) (Yang and Webster, 2019),
ailments of the eye (nanoophthalmology) (Sahoo et al, 2018), and irresistible infections (Morris, 2019). The conversion of
nanotechnology and science can address a few biomedical issues, and can reform the field of wellbeing and medication (Curtis
and Wilkinson, 2011; Jain, 2018). Nanotechnology is at present utilized as an apparatus to investigate the darkest roads of
restorative sciences in a few different ways like imaging, detecting, directed medication conveyance and quality conveyance
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frameworks a}ld fake.mserts (-Emerich and Thanos, 2013; Moghimi et al,, 2015; Logothetidis, 2016; Caruthers et al,, 2017).
Natu.ral .and WIBFGRIS naf\osmed particles are finding expanding consideration in restorative, farming and ecological
app.llcatIOH.S because of their managability to organic functionalization. Nanoparticles are of incredible enthusiasm because of
their very little measure and enormous surface to volume proportion, which lead to both concoction and physical contrasts in

their properties contrasted with main part of a similar compound sythesis (BoguniaKubik and Sugisaka, 2012; Daniel and
Astruc, 2014; Zharov et al,, 2015)

Researchers have attempted to utilize microorganisms as conceivable eco-accommodating manufactories for the blend of
metallic nanoparticles, for example, cobalt, copper, gold, and silver (Narayanan and Saktivel, 2011). Silver has known to be a
metal that came into utilization even before Neolithic upheaval. For quite a while silver has been known to have an
antibacterial and purifying impact, and has discovered applications in conventional prescriptions and culinary things (Holt and
Bard, 2015; Shrivastava et al, 2017). The Greeks utilized silver for cooking and to guard water. The primary recorded
therapeutic utilization of silver was accounted for during eighth century (Moyer, 1965). A few salts of silver and their
subsidiaries have been economically utilized as antimicrobial operators (Holladay et al., 2016). Lethality of silver for a wide
scope of smaller scale living beings has been broadly revealed. Silver can even devastate anti-toxin safe microorganisms, for

Bexample, methicillin safe Staphylococcus aureus (Edward-Jones, 2016; Strohal et al, 2015). In addition, microbes are not ready
to create opposition against silver as they do with anti-infection agents (Sondi and Sondi, 2014; Baker et al,, 2015). In this
manner, nanoparticles of silver have appropriately been explored for their antibacterial property (Sondi and Sondi, 2014;
Baker et al, 2015; Morones et al., 2015; Panacek et al., 2016). Among all the outstanding movement of silver particles and
silver-based mixes, silver nanoparticles demonstrated to be the material of decision as they execute organisms adequately
(Chopra, 2017). Bacterial layer proteins and DNA make special destinations for silver nanoparticles communication as they
have sulfur and phosphorus mixes and silver have higher fondness to respond with these mixes (Feng et al., 2010).

MATERIALISTIC DIMENSION IN NANOTECHNOLOGY

Metal nanoparticles will be nanoparticles of metals like gold, silver, iron copper and so forth. They are a focal point of intrigue
on account of their gigantic potential in nanotechnology. Today these materials can be orchestrated and adjusted with
different substance practical gatherings which enable them to be conjugated with antibodies, ligands, and medications of
intrigue and in this manner opening a wide scope of potential applications in biotechnology, attractive partition, and pre-
centralization of target analytes, directed medication conveyance, and vehicles for quality and medication conveyance and all
the more significantly demonstrative imaging.

Silver nanoparticles (AgNPs) are particles of silver that range from 1 to 100 nm. While every now and again portrayed as being

2 'silver’ some are made out of a huge level of silver oxide because of their huge proportion of surface to mass silver particles.
Presently, there is additionally a push to join AgNPs into a wide scope of restorative gadgets, including bone concrete, careful
instruments, careful veils, and so on. Additionally, it has likewise been demonstrated that ionic silver, in the correct amounts,
is appropriate in treating wounds. Truth be told, AgNPs are presently supplanting silver sulfadiazine as a viable operator in
the treatment of wounds. Furthermore, Samsung has made and showcased a material called Silver Nano, which incorporates
AgNPs on the surfaces of family unit apparatuses. In addition, due to their alluring physiochemical properties these
nanomaterials have gotten

In the artificially incorporated metal nanoparticles, the dangerous synthetic concoctions and solid diminishing operators like
sodium citrate which are associated with the union procedure and side-effects framed during the amalgamation assume a
significant job in delivering the cytotoxic impact.Topping operators or the settling specialists are lessening operators like
sodium citrate which gives increasingly negative surface charge to the nanoparticles. This negative surface charge additionally
assumes a significant job in the harmful impact of the synthetically blended gold nanoparticles. When the organically
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mcorpo.rated nanopartlcle's are considered and contrasted and that of artificially orchestrated nanoparticles, the cytotoxic
jmpact is more for synthetically combined nanoparticles.

The least lethality was watched for naturally combined silver nanoparticles as it is an unadulterated green union strategy
which doesn't include the utilization of some other poisonous synthetic concoctions with the exception of comparing metal
halides like silver nitrate. Proteins and compounds assume a significant job in the natural blend process and these proteins
likewise go about as topping or balancing out specialists to the nanoparticles rather than the poisonous synthetic concoctions
or decreasing operators as on account of artificially combined metal nanoparticles.

This may have added to the lesser harmfulness levels of organically combined nanoparticles when contrasted with the
synthetically blended ones. Biosynthesis of AgNPs has been finished utilizing microscopic organisms, parasitesactinomycetes,
yeasts, green growth and plants have been seen as able to do intracellularly or extracellularly orchestrating nanoparticles,
mineral precious stones and metallic nanoparticles.

Nanoparticle amalgamation with microscopic organisms and parasites has increased more intrigue contrasted with
actinomycetes and yeasts as a result of the settled innovation accessible in blend by microbes and growths than by
actinomycetes, yeasts and green growth. Some outstanding instances of microbial frameworks orchestrating inorganic
materials incorporate magnetotactic microscopic organisms for magnetite nanoparticles. S-layer microorganisms for gypsum
and calcium carbonate layers (Pum and Sleytr, 1999) and silver mine-occupying Pseudomonas sp. that decreases silver
particles to shape AgNPs.

Nanocrystals of gold, silver and their amalgams have been combined inside the cells of lactic corrosive microscopic organisms
(Nair and Pradeep, 2012). Organism and actinomycete species were accounted for to orchestrate silver or gold nanoparticles
of various shapes and sizes. In the course of the most recent couple of decades, it was just the prokaryotes that have been
misused for the ability to biosorb and bioreduce insoluble dangerous metal particles to solvent non-lethal metal salts or
change in valency. In any case, as of late, it was discovered that exceptionally developed living beings like organisms, plants,
green growth, diatoms and even human cells have the decreasing potential to change over the inorganic metal particles to
metal nanoparticles

EDS or EDX is an expository procedure utilized for the natural examination or concoction portrayal of an example. It is one of
the variations of X-beam fluorescence spectroscopy which depends on the examination of an example through connections
between electromagnetic radiation and matter, dissecting X-beams produced by the issue because of being hit with charged
particles. Its portrayal capacities are expected in enormous part to the basic rule that every component has a one of a kind

= nuclear structure permitting X-beams that are normal for a component's nuclear structure to be recognized extraordinarily
from each other

Photoluminescence (PL) is the unconstrained outflow of light from a material under optical excitation. PL estimation is a sort
of ground-breaking and non dangerous system, which has been done on a large portion of semiconductors. Until this point,
there are a wide range of type lasers have been generally utilized in the PL setup for instance, He-Cd laser with 325 nm, Ar+
laser with 316 nm/514 nm/488 nm, Nd:YAG beat laser with 266 nm, tunable strong state lasers, etc.

At the point when we use siphon laser to give beat excitation, the lifetime data of energized state can be acquired. At that point
the setup will be called Time-Resolved PL (TRPL). At the point when light of adequate vitality is lit up a material, photons are
retained and excitations are made. These energized transporters unwind and produce a photon. At that point PL range can be
gathered and broke down. Be that as it may, just the vitality of photons is equivalent to or higher than the bandgap, the
retention can occur in material
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Abstract - Nanotechnology is one of the very frontiers of
science today. It is an emerging interdisciplinary area of
research with important commercial applications
Nanotechnology is the engineered convergence of
biology, chemistry, and informatics on a nanoscale, that
is, involving materials measured in billionths of a meter.
Nano-scale materials dissolve in different ways, take on
different magnetic and electrical properties, react
differently to chemicals, or reflect light distinctly from
the way they would at normal size. In 1946, when the first
computer Eniac was invented, its size was enormous, but
its speed was only one-eighty thousand times slower than
that of a current personal computer. The story goes that
when it was switched on, the whole Philadelphia city left
power. With the development of semiconductors,
bringing computers down to palm-size, scientists, at first,
skeptical of the possibility of making them any smaller
due to limited technology.

Index Terms - Nanotechnology, Nanotube, Nanoscale,

Convergence
LINTRODUCTION

For several decades now, Nano technology has been
largely submicron, and the idea of nanoelectronics was
created in the laboratories. The current technological
limits will soon be achieved, even if ongoing
innovations will push them beyond these limits.
Emerging technologies such as carbon nanotubes will
takeover

Microelectronics and the steady efficiency of
components have become ordinary. Moore’s Law (It
states that the number of transistors that can be put on
a single chip will double every two years)
demonstrates the concept of nanoelectronics. This also
makes us to think of the production of chips in
laboratories.

In 1946, when the first computer Eniac was invented,
its size was enormous, but its speed was only one-

IJIRT 150761

eighty thousand times slower than that of a current
personal computer. The story goes that when it was
switched on, the whole Philadelphia city left power.
With the development of semiconductors, bringing
computers down to palm-size, scientists, at first,
skeptical of the possibility of making them any smaller
due to limited technology.

Researchers have revealed that materials at small
dimensions-small particles, thin films, tubes, etc can
have significantly different properties than the same
materials at larger scale There are thus infinite
possibilities for improved devices, structures, and
materials if we can understand these differences, and
learn how to control the assembly of small structures.

There are huge number of synthesis techniques
available to synthesize different types of
nanomaterials in the form of colloids, clusters,
powders, tubes, rods, wires, buckyballs, thin films etc
Using different methods, synthesized materials can be
arranged into useful shapes so that finally, the material
can be applied to a certain application. Some of the
already existing conventional techniques to synthesize
different types of materials are optimized to get novel
nanomaterials and some new techniques are
developed.

In contrast, the bottom-up approach is based on
molecular recognition and chemical self-assembly of
molecules. In grouping with chemical synthesis
techniques, the bottom-up approach allows for the
assembly of macromolecular complexes with a size of
several nanometers.

There are two approaches to the synthesis of
nanomaterials and the fabrication of nanostructures by
making things smaller that is by downscaling, and by
constructing things from small building blocks that is
by upscaling. The first method is known as the “top-
down” and the second as the “bottom-up” approach
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the top-down approach pursues the general trend of the
microelectronic industry towards miniaturization of
integrated  semiconductor  circuits. Modern
lithographic techniques allow the patterning of
nanoscale structures such as transistor circuits with a
precision of only a few nanometers.

The idea of top-down strategies is to take processes
known from the macroscopic world and to adopt them
in such a way that they can be used for doing the same
thing on a smaller scale. Bulk particulate materials are
broken down into smaller and smaller particles. This
technique usually performed on solids or dispersed
solids. Since prehistoric times, humans have created
artwork and tools by structuring materials. The typical
example is a stone sculpture which is the result of
forming 3-dimensional visually interesting objects
from stone. It is an ancient activity where pieces of
rough natural stone are shaped by the controlled
removal of stone to give it its desired shape.

The inverse case of the top-down approach is the so-
called bottom-up approach. In this a complex structure
is assembled from small building blocks. These
building blocks possess specific binding capabilities —
often termed molecular recognition properties which
allow them to arrange automatically in the correct
way. Self-assembly is an essential component of
bottom-up approaches. Usually bottom-up products
have higher purity, better particle size and surface
chemistry control. The best example of the bottom-up
assembly

Size effects constitute a peculiar and fascinating aspect
of nanomaterials. The effects determined by size
pertain to the evolution of structural, thermodynamic,
electronic, spectroscopic, electromagnetic, and
chemical properties of these finite systems with the
changing size. The properties of a material depend on
the type of motion, its electrons can execute, which
depends on the gap accessible for them. Hence, the
properties of a material are characterized by a specific
length scale, generally on the nanometer (nm)
dimension. If the physical size of the material is
reduced below this length scale, its properties change
and become sensitive to size and shape. Due to our
ability of atom manipulation, we can prepare
nanomaterial’s suitable for specific application.

II. PROCEDURE FOR PAPER SUBMISSION
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A. Review: Ho et, al., built up a biotracer utilizing CdS
nanocrystals for the discovery of follow levels of
carcinoembryonic antigen (CEA) in human urinary
examples. CEA is a glycoprotein found in numerous
kinds of cells related with tumors. This biosensor
depends on a sandwich complex immunoassay. It is
amassed from successive layers of the counter - CEA
neutralizer (JCEA) on carbon nanoparticle (CNP) -
poly (ethylene imine)/screen - printed graphite
terminal, the CEA test and the CdS nanocrystal QDs
sharpened with (ICEA - CdS QD).

The sign intensification procedure is finished utilizing
CdS nanocrystals as biotracers and CNPs to upgrade
electron move - improves the affectability and
discovery limit for CEA. This framework holds
guarantee for advancement into a point - of - care or
expendable home - care self - symptomatic device.
Despite all these important advantages of the CdS
nanoparticles, they present dangers to human
wellbeing. Nanoparticle lethality relies upon
numerous variables like its size, charge fixation,
external covering bioactivity (topping material, useful
gatherings) and oxidative, photolytic and mechanical
dependability. Many have detailed the QDs can
influence the cell development and cell reasonability.
It is broadly accepted that rendering defensive surface
covering with nontoxic materials lessens the lethality.
Mama et. al., orchestrated CdS nanoparticles with
DNA and RNA ligands and tried for danger in Hella
cells. The outcomes showed that the CdS nanocrystals
blended as such display low poisonous quality. Selim
et. al., [90] revealed that the cytotoxicity of insulin -
immobilized CdS nanoparticles was fundamentally
smothered by the utilization of polyethylene glycol as
spacer.

From the abovementioned, it is to be noticed that CdS
nanocrystals/nanoparticles regardless of their harmful
nature, they have been utilized in making a wide range
of electronic gadgets and have boundless applications,
for example, in hydrogen creation, sun-based cell,
optoelectronics and as fluorescence tests. Surface
passivation/alteration can offer ascent to extraordinary
optical properties which can be misused for some new
applications.

The National Nanotechnology Initiative (2017)
characterizes nanotechnology as 'the comprehension
and control of issue at measurements of around 1-100
nanometers (nm), where special wonders empower
novel applications.' Nanotechnology is the capacity to
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watch, control, and production things at the nanometer
scale.

A nanometer (nm) is a SI (System International
d'Unit'es) unit of length. The term nano is gotten from
the Greek word signifying ‘predominate.’ In
measurement terms nano is 10-9 or one billionth of a
unit (Vo-Dinh, 2015; Mongillo, 2017). The point of
investigating the universe of nano is to find new
properties and to make an interpretation of new
information into the assembling procedure for getting
upgraded structures and segments with novel
synthetic, physical or natural properties.
Nanotechnology is usually alluded to as 'base up'
approach since it plans to begin with the littlest
conceivable structure materials, molecules utilizing
them to make an ideal item (Shoseyov and Levy,
2018).

This methodology looks for the methods and
apparatuses to assemble things by joining little parts
like single particles and molecules, which are held
together by covalent powers. Nanotechnology is in
some cases likewise alluded to as a 'broadly useful
innovation'. That is on the grounds that in its propelled
structure it will have noteworthy effect on practically
all businesses and all regions of society. For the most
part it will offer better fabricated, longer enduring,
cleaner, more secure, and more brilliant items for the
home, for correspondences, for medication, for
transportation, for horticulture, and for industry
(Salata, 2014). The essential idea was displayed on
December 29, 1959, when Richard Feynman
introduced a talk entitled 'There's Plenty of Room at
the Bottom' at the yearly gathering of the American
Physical Society, the California Institute  of
Technology (Feynman, 1959). In spite of the fact that
the term nanotechnology was authored in 1974 by
Norio Tanigutchi, an educator at Tokyo Science
University, the term nanotechnology was advanced by
K. Eric Drexler during the 1980s when he discussed
fabricating machines on the size of atoms, a couple of
nanometers wide. From that point, Drexler dissected
and portrayed these unbelievable gadgets, just as
reacted to allegations of sci-fi. At long last, the
nanotechnology field was built up by crafted by Eric
Drexler, Richard Smalley and Chad Mirkin
(Papazoglou and Parthasarathy, 2017).

In the coming years, nanotechnology is probably
going to encourage the quickened advancement of
different techno-sciences, including the improvement
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of nano-concoction advances, nano-biotechnologies
and nano-data innovations (Goodsell, 2014).
Nanobiotechnology consolidates nanotechnology with
biotechnology to structure and deliver functionalized
organic materials or gadgets that exploit components
or impacts that happen at the nanometer scale
(Goodsell, 2014). The huge capability ~ of
nanobiotechnology gets from its interdisciplinary
nature, crossing over all fields of science, designing,
innovation, and their applications.
Nanobiotechnology has applications in for all intents
and purposes each part of medication most
prominently malignant growth (nano oncology)
(Singh and Nehru, 2018), neurological issue (nano
neurology) (Silva, 2016), cardiovascular issue (nano
cardiology) (Al-Kury and Hag, 2015), maladies of
bones and joints (nano orthopedics) (Yang and
Webster, 2019), ailments of the eye (nano
ophthalmology) (Sahoo et al., 2018), and irresistible
infections (Morris, 2019). The conversion of
nanotechnology and science can address a few
biomedical issues and can reform the field of
wellbeing and medication (Curtis and Wilkinson,
2011; Jain, 2018). Nanotechnology is at present
utilized as an apparatus to investigate the darkest roads
of restorative sciences in a few different ways like
imaging, detecting, directed medication conveyance
and quality conveyance frameworks and fake inserts
(Emerich and Thanos, 2013; Moghimi et al., 2015;
Logothetidis, 2016; Caruthers et al., 2017). Natural
and inorganic nanosized particles are finding
expanding consideration in restorative, farming and
ecological applications because of their manageability
to organic functionalization. Nanoparticles are of
incredible enthusiasm because of their very little
measure and enormous surface to volume proportion,
which lead to both concoction and physical contrasts
in their properties contrasted with main part of a
similar compound synthesis (BoguniaKubik and
Sugisaka, 2012; Daniel and Astruc, 2014; Zharov et
al,, 2015)

Researchers have attempted to utilize microorganisms
as conceivable eco-accommodating manufactories for
the blend of metallic nanoparticles, for example,
cobalt, copper, gold, and silver (Narayanan and
Saktivel, 2011). Silver has known to be a metal that
came into utilization even before Neolithic upheaval.
For quite a while silver has been known to have an
antibacterial and purifying impact and has discovered
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applications in conventional prescriptions and culinary
things (Holt and Bard, 2015; Shrivastava et al., 2017).
The Greeks utilized silver for cooking and to guard
water. The primary recorded therapeutic utilization of
silver was accounted for during eighth century
(Moyer, 1965). A few salts of silver and their
subsidiaries have been economically utilized as
antimicrobial operators (Holladay et al., 2016).
Lethality of silver for a wide scope of smaller scale
living beings has been broadly revealed. Silver can
even devastate anti-toxin safe microorganisms, for
example, methicillin safe Staphylococcus aureus
(Edward-Jones, 2016; Strohal et al, 2015). In
addition, microbes are not ready to create opposition
against silver as they do with anti-infection agents
(Sondi and Sondi, 2014; Baker et al., 2015). In this
manner, nanoparticles of silver have appropriately
been explored for their antibacterial property (Sondi
and Sondi, 2014; Baker et al., 2015; Morones et al,,
2015; Panacek et al., 2016). Among all the outstanding
movement of silver particles and silver-based mixes,
silver nanoparticles demonstrated to be the material of
decision as they execute organisms adequately
(Chopra, 2017). Bacterial layer proteins and DNA
make special destinations for silver nanoparticles
communication as they have sulfur and phosphorus
mixes and silver have higher fondness to respond with
these mixes (Feng et al., 2010).

Method:

Metal nanoparticles will be nanoparticles of metals
like gold, silver, iron copper and so forth. They are a
focal point of intrigue on account of their gigantic
potential in nanotechnology. Today these materials
can be orchestrated and adjusted with different
substance practical gatherings which enable them to be
conjugated with antibodies, ligands, and medications
of intrigue and in this manner opening a wide scope of
potential applications in biotechnology, attractive
partition, and pre-centralization of target analytes,
directed medication conveyance, and vehicles for
quality and medication conveyance and all the more
significantly demonstrative imaging.

Silver nanoparticles (AgNPs) are particles of silver
that range from 1 to 100 nm. While every now and
again portrayed as being 'silver' some are made out of
a huge level of silver oxide because of their huge
proportion of surface to mass silver particles.
Presently, there is additionally a push to join AgNPs
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into a wide scope of restorative gadgets, including
bone concrete, careful instruments, careful veils, and
so on. Additionally, it has likewise been demonstrated
that ionic silver, in the correct amounts, is appropriate
in treating wounds. Truth be told, AgNPs are presently
supplanting silver sulfadiazine as a viable operator in
the treatment of wounds. Furthermore, Samsung has
made and showcased a material called Silver Nano,
which incorporates AgNPs on the surfaces of family
unit apparatuses. In addition, due to their alluring
physiochemical properties these nanomaterials have
gotten.

In the artificially incorporated metal nanoparticles, the
dangerous  synthetic  concoctions and solid
diminishing operators like sodium citrate which are
associated with the union procedure and side-effects
framed during the amalgamation assume a significant
job in delivering the cytotoxic impact. Topping
operators or the settling specialists are lessening
operators like sodium citrate which gives increasingly
negative surface charge to the nanoparticles. This
negative surface charge additionally assumes a
significant job in the harmful impact of the
synthetically blended gold nanoparticles. When the
organically incorporated nanoparticles are considered
and contrasted and that of artificially orchestrated
nanoparticles, the cytotoxic impact is more for
synthetically combined nanoparticles.

The least lethality was watched for naturally combined
silver nanoparticles as it is an unadulterated green
union strategy which doesn't include the utilization of
some other poisonous synthetic concoctions with the
exception of comparing metal halides like silver
nitrate. Proteins and compounds assume a significant
job in the natural blend process and these proteins
likewise go about as topping or balancing out
specialists to the nanoparticles rather than the
poisonous  synthetic concoctions or decreasing
operators as on account of artificially combined metal
nanoparticles.

This may have added to the lesser harmfulness levels
of organically combined nanoparticles when
contrasted with the synthetically blended ones.
Biosynthesis of AgNPs has been finished utilizing
microscopic organisms, parasites actinomycetes,
yeasts, green growth and plants have been seen as able
to do intracellularly or extracellularly orchestrating
nanoparticles, mineral precious stones and metallic
nanoparticles.
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“@ DNA CLEAVAGE AND BIOLOGICAL
STUDIES OF LIGANDS AND ITS METAL (II)
COMPLESES

“Mallikarjun Kote
Department of Chemistry, B. V. Bhoomaraddi College of Arts, Science and Commerce Bidar-Karnataka
Email: kotemallu.2011@rediffmail.com

ITRODUCTION

Adipic hydrazides are very important and wide applications of nitrogen containing heteracyclic
compounds, possessing broad spectrum of biological and pharmacological activities such as hypotensive',
anticancer, anti-HIV, anti-inflammatory?, analgesic, antiviral, antitubercular, antimicrobial, anti-bacterial,
antipyretic, antimitotic, anticonvaulsant®, anticoagulant, anti-fibrillatory, cardiac stimulant and diuretic.* The
quinoline have been tested successfully against cancer and HIV virus.> Their synthetic analogues possess

’ antimalarial, hypolipidemic and antiproliferative activities® . The coordination chemistry of adipic hydrazide
ligands has received much attention because of its biological implications. 2-amino-5-iodo benzoic acid
hydrazide derivatives exhibit very potent antifungal and antibacterial activities.” These 2-amino-5-iodo benzoic
acid derivatives are covered the area of biological interest of this compounds have extended recently to various
microbial activities such as analgesic, diuretic, anti-inflammatory, anthelmintic, antipruritic activities® and this
class of compound showed in vitro selective anti-helicobacter pylori activity.

In view of these factors the metal complexes of the ligand L*= (N"E, N’°E)-N""N®-bis  ( ( 2 -
hydroxyquinolin-3-yl)methylene)adipohydrazide , L°= (N"'E, N*°E)-N", N’° — bis ( ( 6-bromo-2-
hydroxyquinolin-3-yl)methylene) adipohydrazide, L°= (N' E,N°E)-N" N®-bis ((2-hydroxy 6-
methylquinolin-3-yl)methylene)adipohydrazide.

EXPERIMENTAL

a) Reagents
Dimethyl formamide (DMF) was distilled before use and peptone, pancreatic digest of casein, yeast

extract, beef extract, dextrose and agar were used directly.

METHODS OF ANTIBACTERIAL ACTIVITY

The antibacterial activity of purified ligands and complexes have been evaluated for their in vitro growth
inhibitory activity against the Gram-positive bacteria, S. aureus and another Gram-negative bacteria, E. coli using

cup-plate methods’.

Methods: Cup-plate method using nutrient agar
Organism:  Escherichia Coli (Gram-negative bacteria) . &r
Staphylococcus Aureus (Gram-positive bacteria).
RINCIPAL
a) The following materials were used v 'B\‘:gmlﬂdd\ go\\:\ﬂ:n.
N o
y . ience
i.  Nutrient agar 20-25 ml of M‘";;AR-Sﬁ 403.

ii.  Sterilized petri dishes
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iii.  Bacterial cultures
iv.  Sterilized cork borer of 8 mm diameter
v.  Sterilized micro tips (1-200 pl)
vi.  Micro-pipette (1-200 pl)
vii.  Sterile test tubes containing solutions of compounds in the desired concentration.

b) Test organisms

The test organisms were selected from both Gram-positive and Gram-negative organisms to test the
antibacterial activity. These organisms were cultured on agar slants and incubated for 24 hrs at 37 °C. From
these slants a suspension was made using sterile saline solution (saline solution was prepared by dissolving 0.9 g
of sodium chloride in 100 ml distilled water and then sterilized).

¢) Preparation of media

The nutrient agar prepared by dissolving bacteriological peptone (1 g/ 1), beef extract (5 g/ 1), sodium chloride
(5 ¢/ 1) in distilled water and the pH of the solution was adjusted to 7.0 by sodium hydroxide (1M) or hydrochloric
‘ acid (IM). This solution was filtered and agar (20 g/ ) was added. Then sterilized for 15 minutes at 15 Ibs pressure.

d) Preparation of subculture

The organisms used in the present study were obtained from the laboratory stock, two day before testing;
the organisms were sub cultured in the sterilized nutrient broth. After incubating the same for 24 hrs, the growth was
used as inoculums for the test.

e) Sterilization of media and glass wares

Nutrient agar and nutrient broth were sterilized in a conical flask of suitable capacity by autoclaving the
same at 15 Ibs/ kg pressure for 15 min. The cork borer and glass wares i.e., Petri dishes, test tubes and micro tips
etc., were sterilized by employing autoclave at 15 Ibs/ kg pressure for 15 min.

f) Preparation of test solution

‘ It was prepared by dissolving 5 mg of either ligand or metal complexes in 5 ml of dimethyl formamide to
give a test concentration 1000 pg/ml.

g) Method of testing

About 15-20 ml of molten nutrient agar was poured into each of the sterilized petri dishes of 3.5 inches
diameter. The organisms from the cultured broths were inoculated on to the respectively plates. With the help of
sterile cork borer two cups of each with 7 mm diameter were punched and scooped out of the set agar (two cups
were numbered for the particular test compound). Each set of the plates were inoculated with the suspension of
particular organisms by spread plate technique'®,

The cups of inoculated plate were then filled with 0.1 ml of the test solution, the plates were allowed to
stay in them the plates were incubated at 37 °C for 24 hrs. The zone of inhibition developed if any, was then
measured for the particular compound with particular organisms'!.
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e
The standard drug streptomycin (100 pl) and the solvent used were also tested independently for their

biological activity under the same conditions. The antibacterial results of the ligands and their complexes are
tabulated in the tables 6.1, 6.2 and 6.3.

METHODS OF ANTIFUNGAL ACTIVITY

The antifungal activities of the ligands and their metal complexes were tested against Aspergillus niger
and Aspergillus flavous.

Method: Cup-plate method using potato dextrose nutrient agar
Organism:  Aspergillus niger (4. niger)

Aspergillus flavous. (4. flavous)
a) Materials and methods

The following materials were used

‘ 1.  Potato dextrose agar

Sterilized petri dishes and syringes of 0.1 ml capacity

iii.  Fungal culture

iv.  Sterilized test tubes containing solutions of the compounds at known concentration

e
-

b) Preparation of fungal medium

The media used for antifungal activity was the potato-dextrose agar. It was prepared as follows, potato slices
(120 g) were dissolved in 100 ml distilled water by steaming for 30 min. The solution was filtered while hot and the
volume was made up to 400 ml. To this solution, dextrose (4 g) and agar (8 g) were added and dissolved by steaming
for 30 min. So formed potato-dextrose agar (PDA) media was poured into two separate conical flask and were
sterilized, poured into test tubes, kept in slant position and on solidification were inoculated with above fungus using
sterile metal inoculation needle'>"5,

¢) Preparation of subcultures

The organisms used in the present study were obtained from the laboratory stock four days before testing,
the organisms were sub cultured in the sterile Potato-dextrose broth. After incubating the same for 3 days, the
growth thus obtained was used as inoculums for the test!>2.

d) Sterilization of media and glass wares

Potato-dextrose agar was sterilized in conical flask of suitable capacity by autoclaving the same at 15 Ibs/
kg pressure for 15 min. The cork borer, glass wares, Petri dishes, test tubes and pipettes were sterilized by
employing autoclave at 15 Ibs/ kg pressure for 15 min.

e) Preparation of test solution

It was prepared by dissolving 5 mg of the compound in 5 ml of DMF to give the concentration 1000 pg/
ml. This solution (0.1 ml) was used for testing.
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f) Method of testing

/ About 15-20 ml of molten sterilized potato dextrose agar was poured into each of the sterilized Petri dish,
f inoculated with respective organisms by spread plate technique and with the help of sterile cork borer; two cups
of each 7 mm diameter were punched and scooped out from the set PDA medium?*-2.

The wells of inoculated plates were then filled with 0.1 ml of the test solution. Further the plates were
incubated at 28 °C (room temperature) for 48 hrs. The zone of inhibition developed if any was then measured for
the particular compound and particular organisms?’°, The standard drug chlotrimazole and the solvent used
were also independently tested data for their activity under the same conditions. The antifungal results of the
ligands and their complexes are tabulated in the tables.

All the synthesized ligands L*, LS, LS and their metal complexes such as Cu(II), Co(II), Ni(II), Mn(II),
Fe(I1I), Zn(IT), Cd(II) and Hg(II) complexes were tested for their antibacterial activity against the Escherichia
Coli and Staphylococcus Aureus, where as the antifungal activity against Aspergillus niger and Aspergillus
flavous. The results of the antimicrobial studies have been presented in tables.

. Tablel. Antimicrobial activity of the ligand (L* = HMOHAD) and its metal (IT) complexes.
Antibacterial Activity Antifungal Activity
SL Zone of inhibition Zone of inhibition
Compound
No. (in mm) (in mm)
E.Coli S.aureus A.niger A.flavus
1. | [C26H24NsO4] ‘ 09 08 08 10
2. | [Cu(C26H22N6O4)] 10 11 15 12
3. | [Co(C26H22N6O4)] 14 13 14 13
4. | [Ni(C26H22 N6O4)] 12 15 17 15
. 5 [Mn(C26H22N604)] 15 13 20 19
6. | [Cd(CasH22N604)] 20 19 16 17
7 [Hg(C26H22N604)] 16 15 18 16
8. [Zn(C26H22N604)] 13 14 19 18
g | Streptomycin 24 23 - g=
10. Chlotrimazole -- = 25 26
11. | DMF (Control) 0 0 0 0
12. | Bore size 08 08 08 08
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/ b) Antibacterial and antifungal activity of ligand (L2 = HMBRAD)

The antibacterial activity results revealed that the ligand and its complexes shown weak to good activity
(Table ID). The ligand and its Cu (II), Zn (IT), Ni(II) complexes shows weakly active with the zone of inhibition
10 - 14 mm against the both organisms when compared to the standard drug streptomycin. The Mn(II), Co(II),
Cd(1I) shows moderate activity as compared to its ligand with zone of inhibition 15 - 17. The Hg(IT) is a good
activity with zone of inhibition 18-20 when compared to the standard drug streptomycin.

The antifungal activity, results revealed that the ligand and its Cu(IT), Co(II), Ni(II), Zn(II), Cd(II), Hg(ID),
and Mn(IT) complexes have exhibited weak to good activity (Table II). The ligand and its Co(II) complexe shows
weak activity with zone of inhibition, the Cu(II), Ni(II), Mn(II), Zn(II), Cd(II), Hg(II) shows moderate activity
as compared to its ligand with the zone of inhibition 15 - 17mm, to good activity with the zone of inhibition of
18 - 20mm when compared to the standard drug chlotrimazole.

¢) Antibacterial and antifungal activity of ligand (L* = HMCHAD)

The antibacterial activity results revealed that the ligand and its complexes shown weak to good activity

(Table ITI). The ligand and its Cu(II), Zn(IT) and Ni(II) complexes shows weakly active with the zone of inhibition

. 10 - 13 mm against the both organisms when compared to the standard drug streptomycin. The Mn(II), Co(II)
and Cd(IT) complexes shows moderate activity as compared to its ligand with zone of inhibition 15 - 17. The
Hg(I) complex is a good activity with zone of inhibition 18 - 20 when compared to the standard drug

streptomycin.

The antifungal activity, results revealed that the ligand and its Cu(II), Co(IT), Ni(II), Zn(II), Cd(II), Hg(ID),
and Mn(IT) complexes have exhibited weak to good activity (Table III). The ligand and its Co(II) complexes
shows weak activity with zone of inhibition, the Cu(II), Ni(Il), Mn(II), Zn(IT), Cd(IT), Hg(II) shows moderate
activity as compared to its ligand with the zone of inhibition 15 - 17mm, to good activity with the zone of
inhibition of 18 - 20mm when compared to the standard drug chlotrimazole.

DNA CLEAVAGE STUDIES

The DNA cleavage activity of Schiff’s base, and their Cu(II), Co(II), Ni(II), Zn(II), Cd(II), Hg(II), Mn(II)
and Fe(III) complexes were studied by agarose gel electrophoresis method. The gel after electrophoresis clearly
revealed that, all the metal complexes have acted on DNA and shows the complete cleavage Mn(II) and Mn(II)

. appears to bind DNA, due to which the DNA band has signiﬁcéntly shifted its position. It also has shown disrupt
band, may be because of partial cleavage. So, Mn(II) analysis is inconclusive. As there was molecular weight
difference between the control and the treated DNA samples. This shows that, the control DNA alone does not
show any apparent cleavage where as Schiff’s base, L'=SHMOHAD and their complexes shown. The results
indicated the important role of metal in these isolated DNA cleavage reactions. However, the nature of reactive
intermediates involved in the DNA cleavage by the complexes has not been clear. As the compounds were
observed to cleave the DNA, it can be concluded that the compounds inhibits the growth of the pathogenic

organism by cleaving the genome.

Gel electrophoresis pictures of Schiff’s base ligands and their Cu(lII), Co(II), Ni(II), Zn(II), Cd(II), Hg(II), Mn(IL)
and Fe(IIT) complexes. Photograph showing the effects of transition metal complexes on DNA of Calf-thymus.
Lane M (DNA marker), Lane C (Untreated DNA) .
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Figure-1. Lane 1 (ligand, L*), Lane 2 (L* Cu(II)), Lane 3 (L%), Lane 4 (L’ Co(ID), Lane 5 (L%,
Lane 6 (L° Mn(II).

23.13kb
9.416

4.361

Figure-2. Lane 7 (L*), Lane 8 (L*Ni(IT)), Lane 9 (L5Cd(II)), Lane 10 (L5Zn(I1)),  Lane 11 (L® Hg(ID)),
Lane 12 (LS Fe(IIT))

CONCLUSION

The Schiff’s base ligands L*, L’ and L behaved as a hexadentate ligand and their complexes are isolated
in solid state possess 1:1 (M: L) stoichiometry and these are all non-electrolytic behavior of the complexes.
The DNA cleavage studies of ligands and its metal complexes that reveals that the results indicated the important
role of metal in these isolated DNA cleavage reactions. However, the nature of reactive intermediates involved
in the DNA cleavage by the complexes has not been clear. As the compounds were observed to cleave the DNA,
it can be concluded that the compounds inhibits the growth of the pathogenic organism by cleaving the genome.
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