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Abstract

The present study aims to address the pressing issue of waste management in India, particularly
focusing on the occupational health hazards faced by waste handlers due to exposure to
pathogenic microorganisms. The research pinpoints Escherichia coli and Salmonella spp as
significant threats to these workers, leading to an exploration of phage therapy as a potential
solution. Phage therapy involves using lytic bacteriophages to target and destroy pathogenic
bacteria. Isolated colonies are subculture onto various agar plates and returned to the incubator.
The next day, growth is observed, with colony characteristics noted. Biochemical tests are
conducted, identifying Salmonella spp on NA and E. coli on MA based on the results. The
study results show that bacteriophage can be widely used as a treatment to eliminate bacteria.
Our study isolated pathogenic E. coli and Salmonella spp from garbage labourer hand swabs.
We developed effective bacteriophages targeting these pathogens, showing potential for use in
hand sanitizers. This offers promise for improving hygiene among garbage labourers and

addresses bacterial contamination concerns in occupational settings.
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ABSTRACT

This study focuses on green synthesis of copper and iron oxide, based nanoparticles utilizing
plant extract as reducing agents, and discusses the antimicrobial activity. Creating

environmentally friendly, an essential aspect of nanotechnology and low- cost method for

nanoparticle biosynthesis is the green production of copper oxide nanoparticles and iron oxide
nanoparticles. Utilizing secondary metabolites from plant leaf extract has recently become an [
advanced technique for creating different nanoparticles. In the present study, Coriandrum
sativum (Coriander) leaf extract was used to synthesize copper oxide nanoparticles and ‘
Artocarpus  heterophyllus (Jackfruit) peel extract was used to synthesize iron oxide |
nanoparticles. Antimicrobial activity was performed by using Pseudomonas aeruginosa,
Staphyvlococcus aureus, Klebsiella, Candida, E. coli, by Kirby Bauer disc diffusion method.
The zones of inhibition were measured after 24 hrs incubation at 30°C to 35° C. Positive control

streptomycin was used and negative control as sterile distilled water. The synthesized CuO

NPs, FeO NPs did not show zone of inhibition against human pathogen bacteria studied. £.

coli, Staphyvlococcu aureus ,Candia ,Klebsiella ,Pseudomonas aeruginosa. The result of the

antibacterial activity did not confirm that the activity was enhanced for synthesized CuO NPs

and 10 NPs. We studied potential of iron oxide nanoparticles in decolourisation of congo red
dve. . We further characterized Copper oxide nanoparticles by using UV- visible spectroscopy. The
resulted nanoparticles from Coriander leaves extract absorbance peak could not be determine properly

and Iron oxide nanoparticles from jackfruit extract show absorption peak at the wavelength of 400nm.

This is an alternative to conventional physical and chemical methods of copper nanoparticles
synthesis and would be suitable for developing a biological process for large scale production.
The biologically synthesized copper nanoparticles can be of immense use in the medical field
due to their efficient antimicrobial function which could be used to cure different infectious

discases.
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ABSTRACT:

Cyanobacteria are prokaryotic, oxygenic photosynthetic, autotrophic and some of them can fix
atmospheric nitrogen. Cyanobacteria is useful in aquaculture, wastewater treatment. food. and
fertilizers. 1t plays an important role in performing oxygenic photosynthesis. fix nitrogen and
produce extra cellular organic molecules, maintenance and build-up of soil fertility, which
increases the growth of crops and functions as a natural bio fertilizer. In this study, we have taken

samples from different: Marine rich habitats for isolating and studying the diversity of

cyvanobacteria in these representative samples. We isolated and characterized 4 isolates using both
microscopic and molecular taxonomic approaches. The isolates were grown in suitable conditions
and further observed for microscopic examination primarily. Then the DNA from the
corresponding isolates were extracted, purified, and amplified by PCR using universal
cvanobacteria primers and were used subsequently for sequencing of 16S rRNA gene. The 168
rRNA sequences were analysed by various bioinformatics tools such as SeqMan, BLAST,
EzBioCloud database and used for construction of phylogenetic trees using Mega7 software. We
found strain RBS4-3 shows 97.7% of the genus Leptolyngbya nodulosa and RBS3-4 shows 94.9%
of the genus Westiellopsis welwitschii found probable the novel species with morphological and

phylogenetic analysis. These strains are interesting and it needs further study.

Keywords: Taxonomy: polyphasic approach: cyanobacteria; phylogeny; new genus
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Abstract

This study investigates the quality of water from four different sources: Mula River, Mutha
River, Ram River, and Pawna River. Seventeen tests were conducted on these water samples
utilizing physical, chemical, and biological analysis methods. Physical analysis included Total
Solids (TS). Total Dissolved Solids (TDS), Total Suspended Solids (TSS), turbidity, and
conductivity measurements. Chemical analysis encompassed Biochemical Oxygen Demand
(BOD). Chemical Oxygen Demand (COD), Dissolved Oxygen (DO), pH, Alkalinity, Total
Hardness, chloride, iron, Nitrate, fluoride, and residual chlorine assessments. Biological
analysis involved Standard Plate Count (SPC) and Most Probable Number (MPN)

determinations. Subsequently, a filter comprising biochar derived from water hyacinth and

agricultural waste was prepared and employed. After passing the water samples through the
filter, a significant reduction in readings was observed, indicating the removal of contaminants.

The results suggest the effectiveness of the biochar filter in reducing the levels of pollutants in

the water samples.
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ABSTRACT

Salinity is a major problem affecting crop production all over the world: 20% of cultivated land
in the world. and 33% of irrigated land, are salt-affected and degraded. This process can be
accentuated by climate change, excessive use of groundwater (mainly if close to the sea),
increasing use of low-quality water in irrigation, and massive introduction of irrigation
associated with intensive farming. Excessive soil salinity reduces the productivity of many
agricultural crops, including most vegetables, which are particularly sensitive throughout the
ontogeny of the plant. The objective of this review is to discuss the effects of salinity on
vegetable growth and how management practices add (irrigation, drainage, and fertilization)

can prevent soil and water salinization and mitigate the adverse effects of salinity.

Keywords: vegetable crops, salinity threshold, crop salt tolerance, ion imbalance, irrigation,

drainage. fertilization.
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ABSTRACT

In this study focused on large-scale production of Trichoderma biomass for extracting primary and
wecondany bioactive compounds. Solid-state and liquid-state fermentation methods were employed

using Various wibstrates such as PDA/PDB and sugarcane bagasse. Biomass obtained from solid-

date fermentation was used directly for fertilizer or for extracting bioactive compounds. Liguid
fermentation resulted in thick pellicle growth casily separated by filtration. Trichoderma spp. were :‘

olated and identified using standard methods. Biofertilizer production from fermentation biomass

was explored for plant pathogen control. Primary bioactive compounds like protein, carbohydrate,
and phenol were estimated. along w ith enzyme activities like cellulase and protease. Secondary
hioactive compounds were analyzed using TLC and gas chromatography. Previous studies
highlighted Trichoderma’s significance in agriculture and pharmaceuticals, with numerous
terpenoids identified. The study concluded that Trichoderma biomass from commercial biofertilizers

contains essential bioactive compounds useful for pharmaceutical and agricultural applications.
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Abstract

In this study. 60 of 50 cultures were revived to Screen 4 different enzymes from the culture. To study
enzyme production and the influence of various parameters on enzyme production. Our studies also
highlight enzyme activity under certain conditions. In the initial screening. We obtained 12 positive
isolates out of 60 for cellulase enzyme production. Total nine positive isolates for amylase enzyme.
Eight positive isolates for lactase enzyme. Almost nine positive isolates for xylanase enzyme. Our study
continued in the selected two to investigate the secondary screening of all enzymes. We further
investigated the effect of parameter temperature on enzyme production under optimal conditions. In
this study, the optimum range of cellulases for strains (B46) temperature of 40°C 3 days. The optimal
temperature for Amylase of strain showed higher activity at 40°C on 4™ day. A laccase enzyme has a
higher activity at the temperature was 30° C on 3™ day Xylanase rains (B46) showed higher activity at

30°C 4th days.
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Abstract

lobally, agriculture serves as the primar .
G X 48 ves as the primary provider of sustainable raw materials for diverse

industries, necessitating extensive annual crop production. Chemical fertilizers commonly

employed to augment plant growth, pose significant environmental and health risks to both humans

and animals due to their toxic nature. In contrast, actinobacteria can be used to supplement

biological fertilizers and pesticides to offer a non-toxic, environmentally friendly alternative,

showcasing potential superiority over their chemical counterparts. We had 25 actinobacterial
isolates tested for their Plant growth promoting properties. They were screened for IAA
production, phosphate solubilization, siderophore production, gibberellic acid production test,
hydrogen cyanide activity, ammonia production test and also for the phosphate solubilization test.
High amount of IAA was produced by 14 i.e., 7.2479 ug/ml. All the 25 isolates failed to degrade
chitin as well as were not able to produce hydrogen cyanide. Whereas, all the isolates were efficient
in the production of ammonia. Gibberellic acid production was not determined due to some
challenges. E3.3,L1b, I8, 14, 17 respectively indicated presence of siderophore. For the phosphate
solubilization test E4. 1, L1d, HIRa, HIRb, HIRc, I4,17 and I9 tested positive. These isolates can

be used for promoting the plant growth and improving the crop yield.
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Abstract

Candida albicans. an opportunistic fungus within the Candidaceae family, poses a significant

public health threat due to its ability to cause a spectrum of diseases and its increasing prevalence,

particularly among immunocompromised individuals.

Candida veast exist in two primary growth states, planktonic (free-floating) and biofilm (surface-
attached). Biofilm formation is initiated by the adherence of planktonic Cells to a surface, followed
by their proliferation and production of a protective extracellular matrix (ECM) composed mainly
of exopolysaccharides (EPS). By understanding the transition from planktonic to biofilm growth,

we can gain valuable insights into how Candida adapts to their environment and develop resistance

1o various threats.

Fluconazole is a popular antifungal medication for treating Candida albicans infections due to its
favorable properties. However, it only inhibits the growth of C. albicans (fungistatic activity) and
doesn't necessarily kill them. This fungistatic effect allows C. albicans to develop resistance to
fluconazole. particularly during long-term treatment. To improve fluconazole's effectiveness,
identifying new drug targets that can boost its antifungal activity or convert it into a fungicidal

agent is a promising strategy.

In this study four non-antifungal drugs, MET, ENA, TRH, and PCP and one antifungal drug, FLC
were investigated for their antifungal effect against the planktonic growth of C. albicans. The
antifungal efficacy of TRH and PCP was evaluated as monotherapy. while the combination of
MET. ENA, TRH, and PCP with the antifungal agent FLC against C. albicans planktonic growth
was also tested. The minimum inhibitory concentration (MIC) of the non-antifungal drugs against

C. albicans planktonic growth was determined using the broth microdilution method. ENA
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ABSTRACT

The current study was conducted to elucidate the impact of encapsulation on the stability and
viability of probiotic bacteria (Enterococcus spp.) in Vitro gastrointestinal conditions and
thermal conditions. Purposely, probiotics were encapsulated in two hydrogel materials (kappa
carrageenan and sodium alginate). Encapsulation exhibited a significant effect on the survival
and stability of probiotics. A rapid log reduction was observed when free probiotic cells were
exposed to the thermal conditions compared to encapsulated probiotic bacteria. Whereas, in
gastric conditions viability in case of 2%(w/v) of beads increases to 3.92 log cfu/g, while 1n
case of 4% (w/v) of beads it increases to 4.15 cfu/g. Similarly, viability of free cells decreases
t0 2.15 log cfu/g. Whereas in the stimulated intestinal conditions viability in case of 2%(w/v)
of beads and 4% (w/v) of beads was decreased to1.74 log cfu/g and 1.84 log cfu/g respectively.
While in case of free cells it decreased to 1.70 log cfu/g. In short encapsulation of sodium
alginate and carrageenan provided better protection in thermal as well as under stimulated
gastro intestinal condition.
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Abstract

Hibiscus rosa sinensis, a member of the Malvacene familv e wi .
in the tropics as an ornamental Pllz:»;ﬂl]; i\:.dlv‘acga.n ldmxly, is W1.d.ely c.ul.tlvated
Hibiscus rosa-sinensis plant parts bnﬁ skir IS:[ L\l - th‘e an_llbact.erlal actl\{u‘y OF-
Escherichia coli and Pseudomonés ael- 1 SO Lfltls.‘lng R ke
e S aeruginosa was studied. Also antibacterial
activity of hibiscus flower and leaves on urinary infection causing
microorganisms Klebsiella and Proteus was studied. The aqueous and solvent
(Methanol and ethanol) extracts of the leaves and flowers were screened for
antibacterial activity by using Agar disc diffusion method and Agar well
diffusion method. Based on the previous study, phytochemical investigation of
Hibiscus rosa-sinensis extracts revealed that there was the presence of
compounds such as tannins, saponins, glycosides, anthocyanins, flavonoids, and
several other compounds in different parts of the plant. The leaves part of the
plant consists of important constituents such as tannins, saponins, glycosides,
flavonoids and terpenoids .Thin layer chromatography technique is used to

show the separation of various components present in plant extract of hibiscus,
Curry leaves, Pudina and Tulsi was studied. The Phytochemical analysis for
Curry leaves, Pudina and Tulsi was studied.
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ABSTRACT

Natural products that are either synthesized or secreted by organisms represent a
critical source of potential applications. In this study we isolated pigment-
producing organisms  from different environmental sources. Four pigment
producing isolates were selected and characterized using Bergey’s Manual of
Determinative Biology. The isolated strains produced yellow, orange, reddish
orange and florescent orange pigments. The pigments were extracted from the
vellow, fluorescent pigment-producing isolate Janthinobacterium (strain MCC
4783). and their antimicrobial activity against human pathogens was noted. For
maximum pigment production, different concentrations of glycerol were used in
the broth at different temperatures for incubation. In the present study, we
concentrated on Janthinobacterium (strain MCC 4783), and the optimum
temperature required for production of Janthinobacterium (strain MCC 4783) was

found to be 20°C. FTIR and Spectrophotometric analysis were studied for

Janthinobacterium strain (MCC 4783).
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ABSTRACT

Standardization of herbal medicine is essential to ensure safety, efficacy, and quality in therapeutic interventions.
This study focuses on the standardization of three widely used medicinal herbs, namely Ashwagandha (Withania
somnifera). Gulvel (Tinospora cordifolia), and Tulasi (Ocimum sanctum), with respect to microbial contamination
and pharmacognostic character. The objectives include establishing stringent protocols for cultivation, processing,
and storage to minimize microbial contamination risks, as well as developing methods for pharmacognostic
characterization to identify and quantify the active constituents.

The significance of this standardization lies in its potential to enhance safety, efficacy, and reproducibility of
herbal medicines, thereby fostering their integration into mainstream healthcare systems. Key findings reveal that
standardized practices ensure safety by minimizing microbial contamination, while pharmacognostic
characterization enables the consistent identification and quantification of active compounds, ensuring potency
and efficacy.Overall, this study underscores the importance of standardization in optimizing the therapeutic
benefits and acceptance of herbal medicines in contemporary healthcare practices.
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ABSTRACT

Beetroot Kanji is traditional fermented beverages used by many people worldwide. As the
lifespan of fermented products is short, plant based probiotic beverages arc not predominant in
market. hence this study focuses on assessing nutritional values as well as sensory acceptance of

Beetroot Kanji as Beetroot Elixir.

The study was planned to prepare non- dairy probiotic drink using beetroot juice. This study
focuses on preparing Kanji from natural recipes containing beetroots and ginger fermenting in

brine.

The Probiotic culture which is not inoculated ( Uninoculated) in Beetroot juice was named as

*Kanji’ and Probiotic culture inoculated in Beetroot juice (Kanji) is named as Beetroot Elixir”.

In our study the pH of our probiotic elixir drink was observed to be in the range of 3-4. Change
in pH due to acid production and sugar utilization was observed after fermentation. Brine has pH
value in neutral range and final probiotic beverage pH was in range if 3 -4. During fermentation
acidity was increased as pH was decreased. Lower the pH more sour taste of probiotic drink was

observed. Lactic acid fermentation of beetroot at 30°C in 3-5 days gives final Kanji preparation.

Microbiologoical Analysis was performed by growing the culture on general purpose media and

celective media and on performing Gram Staining it showed the presence of Lactobacillus and

Saccharomyces .

The prepared Beetroot Elixir and Kanji were tested for its nutritional content such as total sugar,

total protein, total phenols and detection of flavonoids and nitrate content qualitatively.

In our study, naturally fermented kanji drink (Uninoculated ) were formulated and their
nutritional content were estimated as follows:it contains total protein = 3.58 mg/ml, total
carbohydrates-Kanji=54.71 mg/ml, total phenol =377.2 ppm, flavonoid and nitrate content was
checked qualitatively and both test were positive indicating presence of nitrate and tlavonoids in

kanji.

Beetroot Elixir (inoculated) were formulated and their nutritional content were estimated as

follows:it contains total protein- Fresh Beetroot 3.25mg/ml, noculated = 3.51 mg/ml; total
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ABSTRACT

The strain BSM 11 (MCC 2433) is Gram-variable, aerobic or facultatively anaerobic. motile. rod-
shaped bacteria that produce endospore and was originally isolated from coastal ecosystem. BSM 11
(MCC 2433) is cream colonies with 2-4mm in diameter can grew on nutrient agar at pH range of 6.0-
13.0 (optimum: - 8.0-9.0), at temperature between 15°C - 50°C (optimum: - 28-30°C) and at 0%-8%
w/v. NaCl concentrations (optimum: - 0%). The cell wall peptidoglycan contained meso-
diaminopimelic acid. Phylogenetic analysis based on16S rRNA gene sequence revealed that our strain
BSM 11 shows highest similarity with closely related type strains Niallia taxi (JCM 33117, MCC
5264) 99.12%, N. nealsonii (DSM 15077, MCC 3837) 99.05% and N. circulans (DSM 11. MCC
2040) 98.09%. The isolate shows positive for catalase and negative for oxidase. Hydrolysis of starch.
tween 20.40.60,80 and casein were performed. Results obtained were negative for starch. tween 40,
60. 80 and positive for tween 20 and casein hydrolysis. API test for BSM 11 and closely related type

strains were carried out.
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ABSTRACT

This study was carried owt with an oblective 1o Tnves(ioaie . : :
objective 1o mvenstigate the antibacterial and antifungal

potentials of teaves of Cassia fistula Linn, The aim of the sludy @ to assess the antimicrobial
netivity and to determine the zone of inhibition of extracts on some bucterial and fungal straing,
In the present study, the microbial activity of hydroalcohol extracts of leaves of Cassla fistula
Linn, (an ethnomedicinal plant) was evalunted for potential antimicrobial activity against
medically important bacterial and fungal straing. The antimicrobial aclivity was determined in
the extracts using agar well diffusion method, The antibacterial and antifungal activities of
extracts o Cassia fistula were tested against two bacterial strain—-Staphylococeus aures,
Fseherichin coli and two fungal strains——Aspergillus niger, Candida albicans. Zone of inhibition
of extracts were compared with that of different standards like chloramphenicol for antibacterial
activity and fluconazole for antifungal activity. Zone of inbition is shown against L.coli
S aurens and Candida but no zone of inhibition seen against Aspergillus .

The phytochemical analyses of the plants were carried out. The microbial activity of the Cassia

fistula was due to the presence of various sccondary metabolites. Hence, these plants can be used

1o discover bioactive natural products that may serve as leads in the development of new
pharmaceuticals research activities.

Thin layer chromatography 15 performed for the fruit pulp of Cassia fistula to check the rhein
content in present in the plant which is anti-inflammatory, anti-oxidant, anti-diabetic, anti-cancer
and anti-allergic.

Also extracted the oil from seeds which further performed the different tests for oil like acid
value, rancidity, iodine value,refractive index and specific gravity which showed the efficiancy

of wil.
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ABSTRACT

An alkaliphilic bacterial strain was isolated from water sample collected from Lonar lake,

Maharashtra, India. This strain was designated as LL-1. 16S rRNA gene sequencing revealed

that the strain belonged to the genus Vibrio and showed 99.50 % sequence similarity with
Vibrio injenensis KCTC 322337 followed by Vibrio metschnikovii MCC 3749" with sequence
similarity of 98.37% which was further confirmed by phylogenetic analysis. The strain is Gram
negative, rod-shaped, catalase positive and oxidase negative. It grows optimally at 37° C, at
pH 10 and with a salt concentration of around 3%. The strain is fast growing and shows visible
growth within 3 h on BHI pH-10 plates. The strain produced important alkaline enzymes such
as amylase, chitinase, cellulase, lipase and caseinase. Phenotypic, Chemotaxonomic,
physiological, biochemical and molecular characterization showed that the strain LL-1 is
unique and have differentiating characteristics from its type strain MCC 3749". Novelty of the

strain will be further confirmed by genome-based studies such as whole genome sequencing.
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Abstract

Urinary tract infections (UTIs) are the most common community-acquired bacterial infection

affecting people of all age groups and both sexes.

This study was performed to isolate bacterial pathogens usually cause community-acquired
uncomplicated UTIs and to evaluate their sensitivity against 20 different antibiotics such as
Ampicillin . Amoxycillin + Clavulanic acid . Piperacillin + Tazobactam . Ceftriaxone ., Imipenem

Amikacin . Trimethoprimsulfamethoxazole . Ciprofloxacin . Gentamicin , Fosfomycin ,
Cefepime . Cefixime . cefpodoxime . Nitrofurantoin , Cefoxitin , Ofloxacin , Norfloxacin ,
Va

ncomycin . Levofloxacin . Tetracycline . This study was conducted in OM diagnostics Pune.

One hundred and fifty seven urine samples were collected from patients who were suspected of
having UTls. Pathogenic bacteria were isolated and identified using conventional Cultural and
biochemical methods. Kirby-Bauer disc diffusion method on Mueller Hinton agar media was used

for the determination of sensitivity of the positive isolates to commonly prescribed Antibiotics.

Our study showed that Escherichia coli was the most common causative agent of UTI (31.21%)),
followed by Klebsiella species (11.46%) . Proteus species (1.27%), Enterococcus Faecalis
(3.82%) . Enterobacter Cloacae (0.63%) and Citrobacter Koseri (4.45%). The Number of Gram-

negative bacteria (49.04%) was higher than the Gram-positive bacteria (3.82%).

Antimicrobial susceptibility results for gram negative bacteria are as follows: Nitrofurantoin
(79.22%). Imipenem (67.53%), Fosfomycin (64.93%) and for Gram positive bacteria Vancomycin

(100%). Fosfomycin (100%), Piperacillin +Tazobactam (66.66%).

Among the uropathogens, E. coli (31.21%) was the most predominant bacteria in both gender and
different age groups. Nitrofurantoin (87.75%) Fosfomycin (71.42) , Amikacin (48.97%). were the
most effective drugs for Gram negative bacteria is Nitrofurantoin and Gram positive bacteria 18

Vancomycin for treatment of urinary tract infections.
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ABSTRACT
Sustainable access to safe drinking water remains a global problem as more people in the

world still consume water from unimproved sources. The study is carried out to evaluate

different qualitics of water obtained from various sources. It is doubted that the water
resources in many of our locations might be polluted due to the impact of industrial effluents
located in the regions which cause stinky environment so there is a necessity to test ground
and surface water pollutants. The samples collected from various sources are analyzed on the
basis of various physio chemical parameters. These parameters are helping to indicate the
level of quality of ground and surface water for drinking. and other domestic purposes. The
parameters then are checked by the World Health Organization standard. Water quality index
is a instrument applied to transform large quality of water quality data into a single number
which indicates water quality level. The present study is intended to evaluate the suitability of
ground water. The index map provides comprehensive information and picture which is
easily interpretable for the decision makers for planning and management of water resources.
Also, sources of water must be monitored regularly whether tﬁey are in sound health or not .
Poor conditions of water are not only hazardous to environmental degradation but also to
human health. After years of research water quality analysis is used as a standard protocol.

There are guidelines for sampling preservation and analysis of samples.

Scanned with ACE Scanner



Identification, Antifungal Susceptibility Testing and Biofilm Formation in
Clinical Candida Species Isolated From Vulvovaginal Infections

Dissertation submitted in partial fulfillment of

Masters of Science in Microbology
M.Sc. Microbiology

Submitted By
Mr. Sahil Sanjay Jangam
Miss. Triveni Shivanand Ganagi

Under the guidance of

Dr Santosh Kathwate
Assistant Professor
Department of Biotechnology
Savitribai Phule Pune University

And

Dr Sonia Ambade
Associate Professor
Department of Microbiology
Haribhai V Desai College
(Arts, Science & Commerce)
Pune-411002

2023-2024

Scanned with ACE Scanner



THE POONA GUJURATI KELVANI MANDAL’S
HARIBHAI V DESAI COLLEGE
(ARTS, SCIENCE AND COMMERCE)

This is certify that Mr. Sahil Sanjay Jangam and Miss. Triveni Shivanand Ganagi from
Department of Microbiology Haribhai V. Desai College of Arts Science and Commerce has
successfully complete the dissertation “Identification, Antifungal Susceptibility Testing and

Biofilm Formation in Clinical Candida Species Isolated From Vulvovaginal Infections” for

the fulfillment of Masters in Microbiology in the academic year 2023-2024.

gﬂ/é’;\
Dr. Sonia Ambade
Internal Guide

/

Dr. Rajeshree Pathwardhan
Head

Department of Microbiology

Vice Principal (Science)

LI v

Internal Examiner

HAp
%,

Cam:

M

ESAI C
\\\“0 01156“0

e

" Coltragen avvt!
e

Pune-411002

CERTIFICATE

@\J

Ms. Sudha Adya
PG Coordinator
Department of Microbiology,

y Ca—

Dr. Rajendra Gurao
Principal

Scanned with ACE Scanner



Savitribai Phule Pune University

DEPARTMENT OF BIOTECHNOLOGY
Ganeshkhind,

G}i .‘,..,/ %) Pune-411007 (INDIA).

u['&" -"!z--
Date: 19/04/2024

Ref. No. Biotech

Certificate

It is certified that the work contained in this thesis entitled ‘Identification, antifungal
susceptibility testing and biofilm formation in clinical Candida species isolated from
vulvovaginal infections’ submitted by Miss Triveni Shivanand Ganagi (Seat No: 5458) and
Mr. Sahil Sanjay Jangam (Seat No: 5460) from Haribhai V. Desai College of Arts, Science
and Commerce Pune 411002 for the award of Fourth Semester (Master of Science in
Microbiology) is absolutely based on their own work carried out under my supervision and that

this work/thesis has not been submitted elsewhere for any degree/diploma.

<\\>\ .

QIL\/
Dr. Santosh Kathwate

Assistant Professor,
Department of biotechnology,
Savitribai Phule Pune University
Date: 19/04/2024
Place: Pune

Scanned with ACE Scanner



ABSTRACT

Human fungal infections frequently arise from Candida species, which exist as part of the
normal flora on mucous membranes, skin, and within the gastrointestinal tract. These fungi
become opportunistic pathogens when a host's immune system weakens, triggering candidiasis.
Vulvovaginal Candidiasis (VVC), caused by Candida spp., is a highly prevalent fungal infection
affecting women during their reproductive years. While Candida is naturally present in the body,
various factors can trigger an overgrowth and lead to infection. Diagnosing these infections relies
on identitving the specific Candida species and determining their susceptibility to antifungal
drugs.

Several tests are used to identify Candida species from clinical samples. These include
Germ Tube Test. HiCrome agar, cornmeal agar, and Muller Hinton agar. Microbroth dilution
tests fluconazole susceptibility. Biofilm formation and adherence to host tissues and
biomaterials by Candida albicans are recognized as crucial factors in its pathogenic potential for
VVC.

The germ tube test is a rapid and presumptive test specific for Candida albicans. Tt
checks if the isolate can produce germ tubes, which are elongated tubular structures indicating
the fungus is transitioning to its filamentous form, a more invasive form. A positive germ tube
test suggests C. albicans, but a negative result doesn't rule it out entirely. The chlamydospore test
checks if the isolate can produce chlamydospores, which are thick-walled resting spores. While

positive for some Candida species, a negative test doesn't definitively rule out Candida atbicans

This fungus is a champion biofilm former. especially in immunocompromised patients.
Biofilm formation is a major factor in the severity of candidiasis infections. The biofilm acts as a
fortress. protecting the fungus from the immune system and antifungal drugs. This makes
treating biofilm-related infections quite challenging. C. albicans biofilms create a significant

hurdle in treating candidiasis.
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Abstract

Zinc Oxide (ZnO) Nanoparticles were chemically synthesized by the Sol-Gel Method prepared
by making Zinc Acetate solution by adding Zinc Acetate in Distilled water and adding IN
NaOH for adjusting pH at 9. ZnO Nanoparticles were characterised byUV Spectrophotometry,
Fourier Transform Infrared Spectroscopy (FTIR), X-Ray Diffraction (XRD). Zinc Oxide
Nanoparticles were then capped with Beta Cyclodextrin by mixing the Zinc Oxide
Nanoparticles solution and Beta Cyclodextrin solution using Magnetic Stirrer. Zinc Oxide
nanoparticles capped with Beta Cyclodextrin were characterised with the same techniques. The
capped Zinc Oxide Nanoparticles were coated with Vancomycin by mixing using Magnetic
Stirrer. The Antibiotic sensitivity of Vancomycin coated ZnO Nanoparticles at different

concentrations was performed by Agar diffusion method by Streptomycin as a positive control

and PBS as a negative control.

Keywords: - Zinc oxide nanoparticles, Vancomycin, UV Spectrometry, FTIR, X-Ray

Diffraction.
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ABSTARCT

Ethanol production from Eichhornia cr. assipes (Water hyacinth), an aquatic weed, has

gained significant attention as a sustainable biofuel source. Eichhornia crassipes 1s an
invasive plant that causes environmental issues in aquatic environments, and its

utilization for ethanol production can help reduce its negative impact while providing a *

renewable energy source.

The production of ethanol from water hyacinth involves several steps, including the
isolation of cellulose-producing microbial strains Saccharomyces cerevisiae, cellulose
digestion, and fermentation using yeast. The main objective is to reduce the production

cost of ethanol by using water hyacinth as a raw material.

The optimal conditions for ethanol production from water hyacinth include a pH range of
3.5 to 5.0, with the highest alcohol yield at pH 4. The temperature for ethanol production
is most effective at 29°C. By using protein isolated strains, maximum ethanol production

can be achieved from the saccharification of water hyacinth.

Water hyacinth is a promising plant for biocthanol production, as it has a high
carbohydrate content and low lignin content, which makes it suitable for ethanol
production. The optimization of biocthanol production using whole plant of water
hyacinth as substrate has been studied using acid/ base pretreatment, detoxification and

Simultaneous Saccharification and Fermentation (SSF) processes.

In addition to the technical aspects of ethanol production from water hyacinth, the
economic feasibility of the process should also be considered, including the cost of
harvesting and transportation of the biomass. The valorization of water hyacinth for
bioethanol production has been studied in terms of its economic feasibility, and it has

been shown to be a promising alternative to traditional fossil fuels.

In conclusion, ethanol production from water hyacinth is a promising sustainable biofuel

source that can help reduce the negative impact of this invasive plant on aquatic

environments while providing a renewable energy source. Further research and

optimization of the production process can lead to increased efficiency and reduced costs,

making water hyacinth ethanol a viable alternative to traditional fossil fuels.
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Abstract

Two isolates of Azotobacter spp. Were isolated from agricultural soil habitat of “Jejur village
Pune, Maharashtra” and identified by morphological characterization and biochemical tests,
Zinc nanoparticles were synthesized from Azotobacter spp. and characterized using UV
spectroscopy, FTIR, X-ray diffraction techniques. These nanoparticles were converted 1o
nanofertilizer. A pot experiment was formulated to study cffect of nanofertilizer on Coriandrum
sativum (coriander). Different parameters were tested like Shoot height, root length, leaf area,
dry weight, Photosynthetic pigments, hormones, sugars, polyphenols, proteins. The results

revealed that the nanofertilizer is responsible to enhance plant growth and health.

Keywords: Zinc acetate, Nanofertilizer, UV, XRD, FTIR.
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