CRITERION 2 - TEACHING — LEARNING AND EVALUATION
AQAR-2021-2022

2.3 Teaching Learning Process

2.3.1 Student centric methods, such as experiential learning, participative
learning and problem solving methodologies




CRITERION 2 - TEACHING - LEARNING AND EVALUATION
2.3 Teaching L ear ning Process
2.3.1 Student centric methods, such as experiential learning, participative

learning and problem solving methodologies are used for enhancing
learning

Document Name




5% SENGUNTHAR ARTSAND SCIENCE COLLEGE iy A5

vi; ”"T‘L'T""‘ (Affiliated to Periyar University, Salem and Approved by AICTE, New Delhi) Eéé
An SO 9001:2008 Certified Ingtitution
f‘ HS Recognised under section 2(f) and 12(B) of the UGC Act 1956 85 CIC -
Since 1991 Accredited by NAAC Tiruchengode — 637 205 1502001 REGISTERED

PG AND RESEARCH DEPARTMENT OF MICROBIOLOGY

PROJECT TITLE
CLASS-II M.Sc APPLIED MICROBIOLOGY ACADEMIC YEAR 2021-2022

Name of the . :
S.No | Roll No Student Title of the Project

1 20M1101 | S Naveenkumar Invitro demonstration of bacterial effects of Zinger

5 20M1102 | R Praveenkumar ﬁ?;??g:]enal activity of medicated soap from wound

3 20M1103 | P Ragul Invitro demonstration of bacterial effects of garllic

. Bacterial contamination of poultry feeds molecular
4 20M1104 | PTamilselvan studies and antibacterial resistance profiles of isolates

Syntheisis of silver nanoparticles by chemical and

5 | 20M1105 | SVignesh biological methods for antibacterial activity

Antimicrobial activity of different types of honey to

6 20M1106 | B Dharani isolate from diabetic wound

Antimicrobial activity of trichoderma against the

7 | 20M1107 | R Gayathiri bacterial and fungal phytopathogens

Biocontrol of Aspergilluys sp (Afflotoxin) in groundnut

8 20M1108 | K SHemalatha . . :
using Trichoderma species

Antibacterial activity of Citrus Sinues peel on bacterial

9 20M1109 | A Mona isolates from wound

Production and partial purification of L Glutaminase

10 20MI110 | U Sivashankari enzyme from actinobacterial strains




“IN VITRO DEMONSTRATION OI' BACTERIOCIDAL
EFFECTS OF GINGER"

A dissertation submitted to the Periyar University in partial
fulfillment of the requirement for the award of the degree of

MASTER OF SCIENCE IN
MICROBIOLOGY

Submitted by
Mr. SNAVEEN KUMAR
[Reg. No: 20PAM1081]

SENGUNTHAR ARTS AND SCIENCE COLLEGE

{AMiliated 1o Periyor University and Approved by A ICTTE, Mew Delhi)

TIRUCHENGODIE - 637 205 H%{r}#
TAMILNADU, INDIA M\E ) )
20212022 Ny

2 X




s |
!..
X

d
1
o
o
..;
;
¢

Dr, I VENKATACHALAM M.Sc., M.Ihil,, Phld,,

Head, Department of Micrabiology
G and Research Department of Microbiology.
Sengunthar Arts and Science college.

Tiruchengode = 637205, Tamilnadu, India

Date: of a;.m-

CERTIFICATE

Thie iz to certify that the dissertation entitied on “In witro Demonstration of
Bacleriocidal Effcets of Ginger” done by S.Naveen kumar (Reg.No: 20PAMI0S1)
during academic year 2021-2022 in partial fulfillment for Master of Science in Applied
Microbiology, Sengunthar Aris and Science College, Tiruchengode under my supervision.
This work has not previously formed on the basis for the award of any degree, diploma,
associateship, fellowship or other similar title.

A

Head of the Depa ri:n?enl Cuide

Dr. ', VEN WCH ALAM T.R .PRAKASH

Su:i:mii!n! for the viva-voice examination held no 94506 2827

Examiners:

\\p\“'n/ \2’/



DECLARATION

I hereby declare that the dissertation entitled on “Invitro Demonstration of Bacteriocidal
Effect of Ginger™ submitted to Perdyar University, salem, Tamilnadu, India. In partial
fulfillment of Master of Science In Applied Microbiology, is recorded of original work
done by me under the guidance of Dr. P.Venkatachalam, M.sc., M.phil, Ph.D Assiatant
professor, Head of the Department, PG and Research Department of Microbiology,
Sengunthar Arts and Science College, Tiruchengode, and it has not previously formed the
basis for the award of degree, diploma, associateship, fellowship, or other similar title to any

candidate of any university.

il

o

FR e o B

)

Counter ed

T.R.PRAKASH S.NAVEEN KUMAR

L =

Signature of the candidate

ol

ST

e b e T e L



ACKNOWLEDGMENT

It is with greatest pleasure, T look back to acknowledge several people who had been a

source of inspiration, encouragement throughout my project work.

With great sense of truthfuiness, T render my gratitude and sincere thanks to my guide
and supervisor, Mr. T.R.PRAKASHA, M.Se., M.Phil., Assistant Professor, Depariment of
Microbiology, Sengunthar Arts and Science College, Tiruchengode for provided me an

‘opportunity to do my M.Sc research and which has enriched me tremendously. He has tanght
me how to critically approach a difficult problem to seek a solution through perseverance and
hard work.

I am deeply grateful to owr Excellency our College, correspondent Prof. A.
Baladhandapani, M.A., MLPhil.,

Dr. 5. Ravikumar,M.Sc., M.Phil., Ph.D., Principle Sengunthar Arts and Science
College, Tiruchengode, for the encouragement during the entire course of study for providing
me an opportunity to undertake this study,

| express my deep sense thanks to Dr.P.Venkatachalam, M.Se., M.Phil., Ph.D.,
Assistant Professor and Head, Department of Microbiology, Sengunthar Arts and Science
College, Tiruchengode for providing all the facilities for the successful completion of this
project work -

My heartielt thanks to my faculty members Dr. P. Ashok komar, M.Sc,, Ph.D., Dr.
S. Navamani, M.Sc., Ph.D., Ms. T. Nivedharshini, M.Sc., M.Phil, and T.R. Prakash
M.Se., MLPhil., Assistant professor, Department of Microbiology, Sengunthar Arts and
Science College, Tiruchengode for their encouragement and support.

It is time to my special thanks to lab attender and oflice staffs Mr. K. P, Gopal and
Mrs. D). Santhakumari for their timely help during my project work.

I express my lovely thanks 1o my elassmates, fricnds and my beloved parents for
their suppont, valuable suggestion and timely help during the course of period for the
successful completion of my dissertation work. | express my heartfelt thanks 1o my
colleagues, friends for their incessant help throughout the project work.

I will be failing in my duty if I do not express my decpest gratitude to those microbes,

whao sacrificed their life during my experiment.

T R R P A R P SO T e e L ety Sc rptcs gy Ll
T R I S L L v S S e R S e S e - s R S T T s e R O

e R el S e W = TS e L o { L - O * o L
s = .'.... ] - : g ], el '.: r '.'- 1. -8



Last but not least. | am very grateful 1o all patients without whom this study would
nol have been completed,

Little achicvements often require long, tortuous elTort and bitter experiences including
some sacrifices. And 1his is only possible when the almighty GOD keeps his handiul of
blessings on the head of anybody. 1 would like 1o submit everything beneath the feet of GOD.

(S.NAVEEN KUMAR)
EM—.L%.—



SUMMARY AND CONCLUSION

ginger (Zingiber Officinal) hog | : d
il ngainst dilferent microbin) pathopens oy due to.their PRl
I::: Jifierent boiled (ood preparationg thi
: ; il extroet of dried pinge : ;

ol soybean o1 : using agar diffusi i
iﬂi of food bome pathogens ncluding Esele Sy e N

o richia eoli Pseudomonas aruginose
locoeeus aureus Vibrio cholern Klebsiellg spp Salmonelln spp, !

The present study showed the Potent antimicrobig] aclivity of the ginger extract against
eall tested bacterial pathogen soybean oil exiraet of ginger showed highest zone of inhibition
wnt Saphylococeus aureus compared 1o the Eram negative bacteria soybeanoil extract of

e 4t boiling temperature has potential antimicrobig| activity and could be used in food
aesation 10 et the synergistic effect of soybean and ginger,

The result obtained in this showed an cxplanation for the relatively higher

apestic ellicacy of plant materials btk ginger have antibacterial activity ginger have activity
buth bacteria there are several ndvantages for the use of spices as dietary supplement or
mative medicine manifested by reduction the chance for developing antibiotic-resistance
zia that resulted from the frequent use of antibiotic beside decreasing the cost of treatement
st minimize the development of adverse drug reaction it is recommended for further in the
- Sudies that should focus 1nore on other advantages of spices cspecially the clinical
ation in grder to obtain low cost tréatment and also prevention of recurrent infection,

. Ginger rhizome is o famous medicinal plant with multiple np;_m[ir:minn in Fund
“nes traditional medicine numerous studies mnﬁnm:.d ils Imdlhmrﬁl lnIEi:rh:fm:
e swdies amibacterial aclivity according to this mini-review many studies r.:'ﬂ“hn.ud
k_!“h:nnun intibacterial activity of ginger rhizome the extract of remarkable ““"hﬂ_'“ﬂﬁ“l
" was the essential oils it was also observed thot there are many conflicting reports “t'::;:[
il eflectivencss of inger aguinst bucteria from different I
e, Microbiglogy organie chemistry molecular Ph}'ﬂ“""iﬁf “i‘:‘i:'::;ﬂ:“ R
o have preq potentinl to explore and isolate these bioa

\ : ' rinl drug.
e o jyy combinntion with olher ngent a5 a natural antibacte .

fferent types of bacteria commonly found Ltll.
51 least encountere
' owed by was the ou
4 b Sueh 85 was the most prevalent isolate foll _ b cateofl snaivibrd
:nt-" sy tinely . ‘:1';“: '.I::: ':}‘Tﬂt:hj:;ul pOssess m._hdi_{:iﬂf‘ll pmqrzﬁ‘uci fl:;ulmt plopisin el
figg Xty ded that g d"‘;‘ . ] properties antibacterial setivity
Pussess medicing

Iy Conclusion the study showed ¢
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l:']'iﬂj grﬂ\-lfth WaS dﬂs: dEPEﬂdEDl Bvel U.‘Il:ll.]gh IJ'II: Hlud:f !;Hd pot measure the {]_.DSE dEFﬂ“dEﬂt
though the study did not measure the dose depedent extract used, ginger is considered to De
e herbal medicine with only few and insignificant adverse or side effeet.

; The study indicates that the spices like ginger and turmeric have antimicrobial and
ntioxidant activity firthur research may be needed to understand the in depth mechanisms
ough which these effect are exerted and also study the biological effects of antioxidant-rich
bs and spices on oxidative stress related diseases ginger alliums are for the preparation of our
y effect and also such as pinger have antimicrobial and antioxidant activity studies are
ded to study the biological effects of antioxidant herbs and spices on oxidative stress related
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SUMMARY AND CONCLUSION

In our study, was to check the antibacterial activity of medicated sonp sample against
the bacteria isolation from wound, This study evaluated the antibacterial sctivity of soap. The
soap sample were tested for antibacterial netivity against three bacterial which were isolated
from wound samples. Antibacterial activity was determined as an equivalent of the inhlbition
zones diameter (millimeter ) afler incubation of culture at 37°C for 24 hours. The zones
digmeter ere shown in the no.5,6. All soap samples showed sensitive against bacteria. Clear

zone of inhibition were present around the discs. The measured diameter of zone represent
graphically. Type your text

The skin is an important organ of the body that several for protection against
infections by germs and shields delicate underlying Ussues against injury. The forms,
composition and numbers of normal flora vary in various area of the body and sometimes
factor such as physiological states and age afTects their distribution. The result obtained from
their study be minimized for non-medical reasons because, over-utilization may reduce the
resident micro flora, which may grow opportunistically above the normal threshold level,

crealing several attendance skin and detrimental health effects.
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SUMMARY AND CONCLUSION

Garlic and ginger extract produced bacteriostatic effect against Escherichia coli and Listeria

| onocytogenes invitro.Both the spices exhibited more inhibitory effect against Gram positive

=

LN
Wl

crganisms a8 compared 1o Gram negative .Hence both the spices provide a potential for their use

S
L]

' .o natural preservatives in food This preliminary screening study suggested that garlic used in

-

raditional medicine have potentials as antibacterial agent for a variety of Gram-positive as well
2 Gram-negative organisms further detailed studies are needed to evaluate the possibility of the

 yse of garlic as an antibacterial agent alone or in combination with conventional antibacterial.
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A recent increase in the popularity of altemative medicine and natural products has renewed

I'E_‘-:'I'j‘-:?: ia

 interest in garlic and their derivatives as potential natural remedies. This review may be useful to

¥
-

increase our knowledge of garlic therapeutic effect and improve our future experimental and

3 _-_:.;,.:._r.:.{"

dinical research plans. Although it is shown that garlic may have a significant clinical potential
* either in their ewn right or as adjuvant therapy in different disorders however due to some issue

" wuch as methodological inadequacies ,small sample sizes lack of information regarding dose

ntignale variation between efficacy and effectiveness trials .the absence of a placebo

comparator or lack of control group mast slandard experiments
in various diseases [uture trials on the effect of garlic

redients of standardized garlic preparation

and researches are needed to

confirm the beneficial effect of garlic
should include infonmation on the dosage of active ing

for better of different forms of garlic extract on standard drug therapy especially when used as
 adjuvant therapy.

Although parlic is believed to be a safe substances long =term trials of rensonable duration

would provide insights into the possible side-effect of different garlic extract The sofety of garlic
should be tested especially in pregnant oF
Long —term and Jarpe trials are also needed

“ancer and cardiovascular discases afier gar lic therapy-

breastfeeding women s well as in voung childen

1o evaluale the dillerences in mortality morbidity of
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SUMMARY

'.~".-'iftf.1.;' nanopraticles was synthesized by chemical and biotogical method.

Stapiniococcus aurews, Pyeudomonas acruginasa, and Bocilles subtilis

r ronas acruginosa and followed by stapinviococcs muress and Bocillus sebeilis.
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SUMMERY

- The antibacierial action of honey in infected wounds does not depend wholly on its high
osmolarity. We tested the sensitivity ol 5% straing of coagulase- positive Staplhplococcus aureus,
isolated from infected wounds, 1o a pasture honey and 0 manuka honey, There was little variation
between the isolates in their sensitivity (0 honey, minimum inhibitory concentration were all
“between 2 and 3%(v/v) for the manuka honey and between 3 and 4% for the pasture honey. Thus,
these honeys would prevent growih of S.anreusif diluled by body Nuids a further seven- fold to
ourteen-fold beyond the point where their osmolarity ceased o be completely inhibitory. The
antibacterial action of the pasture honey relied on relense of hydrogen peroxide, which in vivo

might be reduced by catalase activily in lissues or blood,

e

~ The action of manuka honey stems parlly [rom a phylochemical component, so this type of
honey might be more effective in vivo. Comparative clinical trials with standardized honeys are
needed. The antibacterial activity of honey apainst infected wound mainly depends on the
osmolarity of honey. The activity of honey against various microorganisms differs. Number of
‘microorganisms isolated from wound was tested with honey (Nilgiris) using agar well diffusion
method, Different concentratio (5%to 50%) of honey was tested against Staphylococcus
aurens, Psencdlomonas aeruginosa and Escherichia coli,

|E. as found that Staphylococens anreus shows more sensitivity than
Pseudomonas aeruginosa and Excherichia coli and the minimum’ inhibitory concentrations were

found 1o be 25%, 35% and 40% respeclively
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SUMMARY

| Trichoderma  havziamum and  Trichoderma atroviride were isolated from  soil.
Secondary metabolites extraction of Trichoderna species were extmeted from the two
species namely T, harziaman and 7. atroviride. Metabolite was extracted by solvent
extraction procedure using ethyl acetate and methanol as organic. The solvent is evaporated

1o yield the crude metabolite, and then the erude extract dissolved in dimethyl sulphoxide at |

ma/ml of concentration and kept in 4°C.

Sporicidal activity of Teichoderma extract against the A. alternate, Fusaritin
ervsporum, F. solani and Vervicillium sp. Trichoderma airoviride efTectively control the
phytopathogenic fungus spores,

Antibacterial effect of the Trichoderma extract showed the effective inhibition both
gram positive and gram negative plant pathogenic bacteria such as Erwina sp, Xanthomonas

sp, Psendomanas sp, and Corynebacierium sp.

This results suggested that Trichoderma extralt separated from the 7. harzigmm and

" atroviride are used as a biocontrol agent against fusarium rot, Jate blight of patato,

| anthrose of tomato, citrus canker and wet rot of potato,
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5 SUMMARY:

The bio-control Trichoderma strains may arrest iigal asiih i iifiipaia
pmdu;tiun or both. Metabolites of Trichodernraa spesies play & role o thid
mechanism of action, although with a diversity of modes. Some are inhibitory to A.
flavus growth: others reduce the accumulation of sRawoxiii; presimisbly via

dezradation. Thus, an cffective biocontrol strategy may be based on the combined use

of multiple isolates with different mechanisms of action.

The bio-control agent of Trichoderna harziammm was tested with infected plant
pathogen. By 24hour | showing maximum compatibility of Trichoderma harzianum
with Aflevus 12.3 mm and the least compactibility with Aparsiticus 10.6mm as
compared with 12mm. By 120hour , showing maximum compatibility of Trichoderma
harziamum with A flaves 38.6 mm and the least compactibility with A.parsiticus
27.0mm as compared with 70mm.

By 24hour, showing maximum compatibility of Trichoderma viride with
A parasiticus 11.6 mm and the least compactibility with A.flavus 9.3mm as compared -
with 12mm. By 120hour , showing maximum compatibility of Trichoderma viride

with A paracitieus 50 mm and the least compactibility with A.nigar 27.0mm as

Cmpared with 70mm.

the beneficial effect of biofungicidal activity from the

This study is 10 exploit
3 hat showing the

Mytoxin producing plant pathogen. The outcome f this study revealst

loyed
:mﬂﬂﬁfr‘lﬂhilitj- with both the strains of Trichoderma and hence could be deploye

22inst infected plant pathogens.
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e Corynebacterium bovis and Staphylococcus aurens and reported similar experience as in the

TJ:& Phu};nchmﬁm -Ecma"i"g of the orange peel revealed that it contains aclive
mmpﬂ?" 5, such as alkaloids, terpenes, flavonoids, reducing sugar, saponins, tannins and
B e e of these components may be responsible for the antibacterial

'-l'-"-:_ activity of the orange peel. For example, studies have shown that the saponing present in the

orange peel is known to cause interference with the multiplication of DNA and glucogen

present is hydrolysed to produce products such as phenol compounds and acids with

i antiseptic action. Semiz and Sen.(2007);.Kumar et al, (2011),Amandeep and Ahmed(2005)
 and Nwankwo et al, (2014} all have also reported similar results for the various activities of
i citrus fruits extracte. Thus the present work is in agreement with theirs.

SUMMARY AND CONCLUSION:

This present work has shown that extracts from citrus sinesis have activity against the
clinical isolates from wounds in this experiments. The rate at which pathogenic bacteria are
developing resistance to common conventional antibiotics is alarming thercfore it is heart
warming to note that, we could find succor in abundantly available local remedy like orange
peels for the treatment of wounds. It is hoped that, therapeutics can be developed from orange
peels to which these organisms are ycl to develop resistance. Therefore, the orange peel
extract that has an antimicrobial property against these arganisms isolated from infected
wounds may be hamessed as one of the highly needed drugs from wounds treatment in the

developing world.

PHYTOCHEMICAL ANALYSIS |
DETERMINATION OF REDUCING SUGARS AND SUCROSE CONTENTS

Titration value — 1.1
DETERMINATION OF FR UCTOSE

CONTENT: STANDARD CURVE

TABLE-7
. ) ORANGE PEEL | PROCESSED
CONCENTRATION | STANDAR el Wy
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SUMMARY AND CONCLUSION

he present study is attempted for screening the ability of various enzyme producing

,—.=, obacteria, L-glutaminase production, optimization and partial purification of
fAminase enzyme.

Morphologically different ten actinibactrial strains were screened for 4 enzymes
(amylase, protease, L-asparagines and L-glutaminase).

A potential strain SM4 was identified and carried out the enzyme L-glutaminase
production by flask fermentation method. The qumtiﬁr of enzyme was assayed by
spectrophotometric method.

The enzyme were further partially purified by ammonium sulphate precipitation,
dialysis and it possessed 114.1 IW/ml.

The protein content was estimated at 108 ug/ml and the molecular weight of the
protein was determined as 50 k Da,

The antioxidant activity of the L-glutaminase was compared with that of the standard,
ascorbic acid. Antioxidant activity of the L-glutaminase was lower than that of the
ascorbic acid in the DPPH free radical scavenging assay.

Antimicrobial activity of the L-glutaminase was performed by using the well
diffusion method, L-glutaminase enzyme showed best activity against the hacterial
pathogens (5. aureus (19mm), B. subtilis (20mm), K. pneumoniae (22mm), E. col;

(18mm).
Based on the molecular studies, the potential strain was idenlified as Sweplomyces sp.,

strain SM4

Te present study coneluded thal actinobacterium Sueptomyces sp (SMA) will be besy

¢ for lurge scale production of l-glutaminase chzyme il it showed good antioxidany
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