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2.3.1 : Student centric methods, such as experiential learning, participative learning and

problem solving methodologies are used for enhancing learning experiences

2022-23
SCHOOL OF ARTS AND SCIENCE
DEPARTMENT OF MICROBIOLOGY

Response:
PRIST University considers the adoption of student’s centric methods to improve student
participation as a part of participative learning and problem solving methodology-

e Team works,
e Debates,
e Scminar

e Quizzes and case studics
Specifically, Students centric Teaching Methods are reflected in project work, Field Visit,

Industrial visit& guest lectures.

1. Experimental Learning:
Department conducls add-on courses to aid students in their hands-on cducation. The

al learning techniques 10 raise students' levels of

department cncourages the following experienti
creativity and intelligence.
& Beyond the experiments in the syllabus,

& Summer internships give studenls prac

laboralory sessions arc undertaken.
tical experience while they are employed by the

company.
& Additional courses offered by NPT
& Student projects using the newest technology,

EL, Coursera, ctc. on the latest technology
with working prototypes displayed during

technical fests.
% Industrial Visits to

organization
& Students take intcrest and learn things via experiential learning.

give students hands-on learning opportunilics while they're at the

2. Participatory Learning:
& Students cngage in a variety of activities during this type of learning, including scminars

group discussions, wallpapers, projects, and skill-based add-on courses.
< The paricipation of studcms in activities that allow them to cmploy their specialized
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. ;e\chmcul and management abilitics, such as
nnual y i '
Tech Fest — It is organized every ycar for enginecring students wWere selccted

. grujccls arc displayed at the larger platform.
egular Quizzes- Quizzes are organized for student particip

level.
< Semi .
||'|'II' . ' . - i
ar Presentation — Students develop (echnical skills while presenting papers I0

- The objective is 10 give

ation at intra of inter college

seminars.
& Presentation and publishing of papers in conferen
) them cxposure to Icarn and imbibe new skills.
» MOOC Programs (NPTEL, ICT-IITK, SAF, COURSERA cic.)

»

3. Problem-solving methods:
University encourages students o

this, the department organizes expert lectures

(cchnical tests and other competitions.
.. . = . .
& [n-house summer training with project devclop

ces and journals

ving skills. For

problcm-sol
tes in different

acquirc and develop
on differcnt topics, participa

nis based on

ment, Regular Assignme

problems
& Mini Project development, Regular Quizzes, Casc studics Discussion

& Class presentations, Debates

4. Student Seminars:
o The Student semin
contemporary topics 10 enric
5. Black-board presentation:
X In this method, cach studen! is given a cerfain question. And

-

ars are organized where in {he papers arc prcscntcd by students on

h their learning experience.
students have 10 solve this

»

problem on the black-board.

6.ICT Enabled Teaching:
o ICT enabled teachin

Smart Class rooms, elc.
teaching-learning process. The in
members and students.

roams with LCD, Language Lab,
p enhance the

he faculty

Fi cnabled class
n adopts modern pedagogy !
ment to support !

g includes Wi-

The institutio
stitution has the essential cquip
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I. Experimental Learning

1.1 Laboratory Experiments

S.N y
o [Lab Name List of Experiments ‘/____P’—

I 22116AECISL -Fundamentals| | Microscope and its operation
of Microbiology Lab 2 Cleaning of glassware's and sterilization methods —
autoclaving and hot pir oven
media

3 Preparation of cullure
f ubiquitous naturc of

Experimental Jemonstration ©

microorganisms. _
5 Quantitative ¢stimation ol microorganisms-
¢ Obscrvation of permancn! slides to study the structural
characteristics of nlgnc(mmbaena. Nostoc, Scytonema,
Spirulina, Oscillatoria,) Fungi (Pythium, }_Uu':a;m.r,
Saccharomyces, Penicillium, Aspergillus, Agricus) and
protozoa (£ ramocha hystolytica and Plasmodim .Spp)
Isolation of microorganisms from soil, water and air.
8 Test for motility of bactena - Hanging drop method and
semi solid medin inoculation .
9 Staining technique ining. Gram's staining,

s — simple stal
Spore staining, Capsular staining

-~

2. 22116AEC25L- Microbial |. Bacterial cullure / isolation rechniqucs, @ streaking
Physiology Lab method, b.Pour plate mcthod
2. Isolation and cultivation of fungi
3. Bacterial growth curve: cell count / viable count/
absorbance (total count)
4. Carbohydrate fermentation 1est:
Glucose, Lactose, Maltose, Sucrose, Mannitol
5. Biochemical tesl for identification of Bacteria:
Indole test Methyl red,Voges — Proskaur test,
Citrale utilization, TS! agar test, Urecasc, Catalase,Oxidasc
) 221 16AEC35L-Immunology ABO Blood Grouping
. Rhtyping

l.

Lab 2
3. WIDAL Test

4. While Blood Cell Count

5. Red Blood Cell Count

6. Antigen preparation

1 Rﬂdiullmmunodiﬁusion

8. Double ImmunodifTusion

9. Demonstration of ELISA

]

0. Demonstration of RIA
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1. : '
22116AEC46L. - Virology Lab I. Jsolation of caliphage from SeWoge.
2. Determining Bocteriophage Titers
3. Cultivation of viruses in embryonated cgg.
4. Chicks Embryo Fibroblast technique for virus
cultivation
5 3
.- <2 ] ! ?A[.:Cﬁ.[- -Food and I, Assessitent of milk quality by methylene blue
Dairy h1|cru!ainlugy and reduction tesl
Molccular Biology Lab 2. Wel mount preparation of fungul organism from spoiled
bread, tomato, grapes, potalo.
3 Observation of food samples o study Leuconosloc sp.
Lactobacillus sp., Streplococcus lacti and
Saccharonyces
4. Preparation of yoghurt
5. Delermination of thermal death time (TDT) and thermal
death point (TIP) of microorganisms from spoiled foods
6. Direc! microscopic examination of milk by standard
plate count(SPC) method
7. Isolation of plasmid DNA from bactcria by
Spectrophotometric assay.
8. Isolation of chromosomal DNA from bactcria by
Spectrophotometric assay.
9. Development of compelent cells in E. coli.
10. Isolation of antibiotic resistant auxotropic mutants.
1. Protoplast and Spheroplast isalation
6. 22116SEC65L - Clinical 1. Examination of parastic ova and cysts from faccal
Microbiology Lab samples.
2. Identificaiton of pathogenic organism with a smear,
culture and biochemical test
3. Staphylocaccus sp, E.coli, Kicbsiella sp,and Salmonella
typhi

A-X 7 L
Head of the DePﬂ"Lme Po School olAr‘tzr.;. Sci )
. iology nnaiyah Rg enco
Department of Mucrot o Scie Majayam Instigure
School of Arts & Saienc® D:?m&od Tf:hbr;obogly (PR ,Snor
{ Deamed to be University, Thanjavuf. Vallam, Thﬂnla\fur-n ﬂ‘;?'!rﬂgf‘!
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1.2 Student Internship
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Thit Iv ta eritily that Mr./Miss/MIs.
LAVANYA A

(MEG: 2001MMB310214)
n Hll'i succossfully complated Internship
1o aren of “ Microbiology Techniques™ In this Lnboratory fram
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This Is to certify that M./ Miss/Mrs.
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1.4 Fleld Visits
»  Faculty identifics and propose Academically Significant Field visits and Surveys
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SCHOOL OF ARTS ANDSCIENCE
Department of Microblology

INDUSTRIAL VISIT REPORT

Reglonal Fatembon Center COIR Noard, Minlstry of MSME, Govt. of India Thanjavur

Date: 13102022

e - « = brwy . \n‘ m’
A complete toport on indastnal vist organized by Department Life Science School of /

- scm
Science, for the students of BSc | and [l-ycar Microbiology, Diochemustry, Diotechnology (1

& . el used 0
and 11 semmoter) 10 order 1o pet the practical knowledge about advanced technology

manufacture of Coxr Fidre, Cour pith and Mans™ camed out by Regional Extension Center COIR
Board, Mimatry of MSME, Govt. of India
Index

e DITAILS OF JOURNEY

o (COMPANY PROFILE

e GROUP OBSERVATION

e CONCLUSION
DETAILS OF JOURNEY
and Second Year Life Science, from Microbiology, Biochemistry,

0 students ol First

Riotechnology attended on October 13, 2022,

‘7 .
P £V o Dean -

= ]
f v Schoot of Arts & Scaenca
Hﬁ:do the Depum_ Pornaryah Ramajayam instture of
Dapor'rmenr of Microbiology Soence & Technology (PRIST)
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The vieit .
VISIL was orpanizeqd by Dr.Bukruddin Al

' Ahomed, Profes
Biochemistry and py. ot rolestor, Sepaniont of

S.Amb ;
bign, Associate Professor, Department of Biochemistry,

DeR. Sthay
Y Assistant Professor, Department of Microbiology, Dr.N.Mahalakshmi,

Assistant  Profess .
ssor,  Department of Microbiology and  Dr.J.lamathi, Assistant Professor,

Department i :
of Biotechnology, School of Arts and Science were the coordinalors Faculty for the

industrial visit.

We s eli
¢ started traveling from the college campus at 9:30 am via our college bus. Totally 58
students along with 4 coordinators faculty were there in the journcy.,

COMPANY PROFILE

COIR BOARD

Coir Board is the Nodal Agency for the SFURTI scheme. The coir Board set up by the Government
of India under an act of parliament the coir Indusiry act 1953. Coir Board provides financial, market
development, skill training assistance for the development of coir Industry and also exicends the technical
guidance and advice for selling up of new unils as well as for renewal/modernization of existing units for
development and 19 increasing productivity, quality up-gradation cle. A brief introduction about industry
was given by PN.Sabu Afier that the plant hicad D.Kuppuramu was felicitited. Lastly, we ended the visit by
clicking a group pholograph at 12:30 PM and we moved out of the plant. Coir industry is of greal importance
to the coconut producing states in India, as it contributes significantly to the cconomy of niral arcas. Kerala
is the largest producer of coconut, conlributing as much as 45% of country's total production, whercas
Tamilnadu stands sccond in cultivation of coconut and first in production of brewn coir fibre in the country.
The major products that are exported are Coir Fibre, Coir pith and Malts,

OPPORTUNITIES:
e Potential for product diversification and value addilion from existing products.
e Exploiting the individual investment potential for strengthening the value chain.

e would augment the prospects of the industry appreciably.

I

8 '.X\"'%”’ — / e
Lod orthe Deperiment (¢ <" Dean .

‘ el Echml ol Arns &
DL‘P\.II men! of MIC1onisL EL Poﬂna!yah Rama}ayafﬁ‘s;ﬁ%ra ot
sclence & Technology (PRIS T)
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REGIOHAL EXTENBION CeNTER
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Emall; cbrecinjcoirbosrd@igmaticom (demamond urp |

GROUP OBSERVATION
This Industrial visit is very helpful in our future practical Life & bring a posilive
change in our thinking & practical behavior regar ding Education & spccializing our
tcchnical skills.
Got practical knowledge about the advancement in technology of COIR.
Use of programming in ficld of Life Scicnce
o DPrecise cutting and surface finishing of the jobs.

Management of manpower and machines.

Different courses offered by training section.

Dilferent types of machines available for Coir Fibre, Coir pith and Mats

0
B y '(_ . l"‘r) - b
Head of the Departme.'i S
Department of Microbiology Blénnnlynh Rama}ﬂyamci'r?:;ﬁf, !
oo
cience & Technology (PRIST)
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CONCLUSION

We are thankful 1o all our facultics for organizing such an Informative event for us crucial

for development of our practical skills regarding COIR, Good scopce for manufacturing of

value added /diversified products and other activitics.

*  We got the knowledge on difTerent types of material used in COIR and had an opportunity to
rescarch it

® We got knowledge in development of trained manpower and evolving and popularizing new
designs and patterns for coir products, sclf-employment opportunitics under PMEGP, job
opportunity in coir industrial unil

e We hope to get more chances to have such informative & wonderful experiences of visiting

differcnt industrics.
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2, Participative Learning
2.1 Guest fectures

““n I.I;.tll\“

E DEEMED TO BE

Consolidated Report on 'One Day R
SEMINAR ON “SECONDARY METABOLITES PRODUCTION
&
BIOFUELS AS SAVIOUR OF EARTH”
Date: 07.10.2022
NI <

h(fﬁr-v <] 'L‘l 2
' T i ~ ’\

-

o

Organizer’s: Dr. N.MAHALAKSHMI & Dr. A. XAVIER FERNANDES
Organized by
DEPARTMENT OF MICROBIOLOGY
SCHOOL OF ARTS AND SCIENCE
PRIST DEEME®D TO BE UNIVERSITY
THANJAYUR, TAMIL NADU

Lvent organized: Department of Microbiology
ONE DAY SEMINAR ON SECONDARY METABOLITES PRODUCTION & BIOFUELS
AS SAVIOUR OF EARTII
Report on ONE DAY SEMINAR ON SECONDARY METABOLITES PRODUCTION” &
BIOFUELS AS SAVIOUR OF EARTII
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Abstract

The Copper nanoparticles are mainly utilized as an antimicrobial agent. They are used in hospitals due to their
antimicrobial ability to kill more than 99.9% of Gram-positive and negative bacteria within 2 hours of exposure, if a
suitable dose is applied. In this investigation, CuO NPs were prepared through the co-precipitation method. CuO NPs
were characterized by X-ray diffraction (XRD), Field Emission Scanning Electron Microscopy (FESEM) and
Photoluminescence studies. The different bond frequencies associated with the samples were assigned from their
Fourier Transform Infra-Red (FTIR) spectra The optical studies were explained by their UV-VIS and

Photol uminescence spectra.

Keywor ds. CuO NPs, antimicrobial agent, XRD, FESEM, FTIR, UV-VIS, Photoluminescence spectra.

1. Introduction

The field of nanomaterials includes subfields that
develop or study materials with unique properties
that result from nanoscale dimensions. Surface
science and colloidal science have created many
materials useful for nanotechnology[1], such as
carbon nanotubes and other fullerenes, various
nanoparticles and nanorods. Nanoscale materials
can aso be used in large numbers of applications.
Most of the current commercia applications of
nanotechnology are in this flavor [2]. Advances
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have been made in using these materials for
medical  applications. See  Nanomedicine.
Nanoscale materials are sometimes used in solar
cellg[3, 7], which is competing with the cost of
traditional silicon solar cells. Development of
applications containing semiconductor Display
technology, lighting, solar cells, biological
imaging like nanoparticles used in next-
generation products[5]. Copper oxide particles
have been found to have mainly utilized the
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antimicrobial agent as well as superior UV
blocking properties compared to their bulk
aternativeg[6, 8]. These nanoparticles are hard
and give them their properties.

2. Experimental and Characterization
Methods

2.1 Synthesis

Copper oxide nanoparticles can be synthesized
using the agueous precipitation method. In this
method, copper acetate is used as a precursor and
sodium hydroxide as a stabilizing agent. Single
phase monoclinic structure of the copper oxide
nanoparticles is revealed using X-ray diffraction.
The rectangular morphology of the copper oxide
nanoparticles is reveaded using the scanning

electron microscopy. CuO nanostructures were
synthesized by precipitation method using copper
chloride (CuCl,) and copper nitrate (Cu(NOs),.
3H,0). First, each precursor was dissolved in 100
ml deionized water to form 0.1 M concentration.
NaOH solution (0.1 M) was slowly dropped under
vigorous stirring until pH reached to 14. Black
precipitates were obtained and repeatedly washed
by deionized water and absolute ethanol for
several times till pH reached 7. Subsequently, the
washed precipitates were dried at 80 °C for 16 h.
Finally, the precursors were calcined at 500 °C for
4 h. investigated by X-Ray Diffractrometry
(XRD). The morphology was monitored by
scanning electron microscope (SEM). Chemical
properties were investigated by Fourier transform
infrared spectroscopy.

Chemical Data
Chemical symbol CuO
CAS No. 1317-38-0
Copper 11
Group Oxygen 16
. N Copper [Ar] 3d™ 4s'
Electronic configuration Oxygen [He] 2¢2 2p°

Chemical Composition

Element Content (%)
Copper 79.87
Oxygen 20.10

2.2 Physical Properties

The physica properties of copper oxide
nanoparticles are given in the following table.

Properties Metric Imperial
Density 6.31 g/lcm® 0.227 Ibfin®
Molar mass 79.55 g/mol

2.3 Characterization Techniques

The CuO NPs were characterized by X-ray
diffractometer (model: X’PERT PRO
PANalytical). The diffraction patterns were
recorded in the range of 20°-80° for the CuO NPs

© 2024, 1 JCRCPS. All Rights Reserved

16

sample where the monochromatic wavelength of
1.54 A was used. The sample was analyzed by
Field Emission Scanning Electron Microscopy
(Carl Zeiss Ultra’55 FESEM) with EDAX (model:
Inca). The FT-IR spectra were recorded in the
range of 400-4000 cm™ by using Perkin-Elmer
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spectrometer. The absorption spectrum of CuO
NPs was studied in the range between 190 and
1100 nm by Lambda 36spectro photometer.
Photoluminescence spectra were taken using
spectrometer JASCO Spectroflurometer FP-8200.

3. Results and Discussion

3.1 X-ray diffraction Studies

The X-ray diffraction patterns of the prepared
samples are shown in Fig. 1 The XRD peaks are
located at angles (28) of 31.849, 34.508 and
36.334 corresponding to (100), (002) and (101)
planes of the CuO NPs. Similarly, other peaks
found at angles (20) of 47.614, 56.668, 62.932,
66.45, 68.023, 69.106, 72.61 and 77 are
corresponding to (102), (110), (103), (200), (112),
(201), (004) and (202) planes of CuO NPs. The
standard diffraction peaks show the hexagonal
wurtzite structure of CuO NPs with space group
P6smc. It is also confirmed by the JCPDS data
(Card No: 36-1451).

This is the most stable phase of CuO NPs. The

structure of CuOcan be calculated by using the
relation [1],

d 3 a® c?
with the first order approximation (n = 1) for the

(100) plane. The lattice constant ‘a’ is obtained

through the relation a = ,gj__w ; and lattice constant

1 4(Jﬁ+hk+k3) I
— = |— ]+

‘c’ is derived for the plane (002) by the relation ¢
~_ . The calculated values of ‘a’ and ‘c’ are

Fin

3.2418 A & 5.1941 A for CuO NPs.

The average crystalline size of the samples is
calculated by Debye Scherrer’s relation

Average crystalline size D= kA

Dcosf

Where, A - the wavelength of the radiation
(1.54056 A for CuKa radiation), k - a constant
which is equal to 0.94, {3 - the peak width at half-
maximum intensity, 8 - the peak position. The
average crystalline size is 33nm for CuO NPs.

lattice constants ‘a’ and ‘c’ of the wurtzte
2200
2000 g
1 =
1800 4
1600 -
1400 g
=)

Intensity (a.u.)
1S}
8
L
(002)

2q (degree)

Fig.-1 X-Ray Diffraction Pattern of CuO NPs
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3.2 Field Emission Scanning Electron
Microscopic Studies

The FESEM is one of the promising techniques
for the topography study of the sample and it
gives important information regarding the growth
mechanism, shape and size of the nanoparticles.

The surface morphology of the CuO NPs is
shown in Fig. 2. The entire FESEM image clearly
shows the average size of the NPs in the order of
nanometer size. The CuO NPs are tree like
structure and top of tree uniform even grain
boundaries formed. The uniform grain boundaries
size 98 nm are found for the CuO NPs.

Fig.-2FESEM Image of CuO NPs

3.3 Fourier Transform Infra-Red (FT-IR)
spectroscopicanalysis

FTIR anaysis of CuO nanoparticles The FTIR
spectrum (Figure.3) shows bands a around
601,508 and 487 cm-1 ,which can be assigned to
the vibrations of Cu(l1)-O bonds. There is sharp

peak observed at 601 cm-* in the spectrum CuO
nanoparticles which is the characteristics of Cu-O
bond formation. The broad absorption peak at
around 3430cm™ is caused by the adsorbed water
molecules since the nano crystalline materias
exhibit a high surface to volume ratio and thus
absorb moisture.

Transmittance

\)

T T T T T T
4000 3500 3000 2500

T T T T T T T
2000 1500 1000 500

W avenumber (cm™)

Fig. 3FTIR spectra of the CuO NPs
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3.4 UV-visible absor ption spectroscopy studies

Figure-4 shows the UV-visible absorption
spectrum CuONPs. The CuO samples absorption
spectrum sharp peaks at 372 nm were observed,
which believe to arise from the near band edge
free excitons. The CuO NPs are expected to show
a small red-shift in comparison to bulk CuO. The

band gap energies Ey, of CuO NPs were found 3.3
eV. Showed the small ‘red shift’ of 0.07 eV from
standard bulk band gap at room temperature (Eq =
3.37 eV). Where ZnO NPs result in decrease to
deviating from the Burstein-Moss shift [3, 4] the
estimated band gap values are close to the bulk
CuO, this gives conclusion that there is no
indication of quantum size effect [5].

372 nm

Absorbance

LA, I R A |
300 400 500 600

T T T T T T
700 800 900 1000 1100

W avelength (nm)

Fig.-4 UV-visible spectra of CuO NPs

3.5 Photoluminescence studies

The photoluminescence spectrum of the CUONPs
is shown in Fig.4. The photoluminescence spectra
of CuO NPs samples recorded with the excited
wavelength of 325 nm. The emission spectra of
the CuO NPs sample having six peaks at 395nm,
426nm, 440nm, 469nm, 483nm and 494nm.
These bands are Near Band Edge emission, Violet
emission, three blue emission and blue-green
emission respectively. The NBE emissions is
located at UV region 395nm for pure CuO NPs,
this NBE emission is attributed to the radiative
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recombination between the electrons in the
conduction band and the holes in the valence
band. The green emission centered at 426 nm, and
is ascribed to an electron transition from a
shallow donor level of the natural copper
interstitials to the top level of the valence band
[5]. The three blue emission bands at 440 nm, 469
nm and 483 nm are attributed to singly ionized
copper vacancies [6]. There is blue-green
emission band at 494 nm due to a surface defects
in the CuO NPs corresponding to the transition
between oxygen vacancy and oxygen interstitial
defect.
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Fig. 5 -Photoluminescence emission spectra CuO NPs

4. Conclusions

The CuONPs were prepared through the co-
precipitation method. The X-ray diffraction study
confirmed that the prepared particles were in a
hexagonal wurtzite structure. The values of lattice
parameters‘a’ and ‘c’ were found to be 3.2418 A
& 5.1941 A respectively for CuO NPs. From the
FE-SEM images, the CuO was a treelike
structure and at the top of the tree, even uniform
grain boundaries formed. The uniform grain
boundaries of 98 nm were found for the CuO
NPs. From the FE-SEM anaysis, the chemical
compositions were estimated. Using the recorded
FT-IR spectra, the various vibrational frequencies
were assigned to the CuO NPs. From UV-Vis
spectra, the CuO sample absorption spectrum
sharply peaks at 372 nm. The photoluminescence
studies showed that the CuO sample the band
emission, which is due to copper vacancies,
oxygen vacancies and surface defects.
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