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ABSTRACT

hesitation must be made by females for Covid-19 vaccination.

Menstrual cycle is an important aspect in human female’s life and may have minor variations; major variations are manifestations of
severe physiological/psychological disturbances and may need intervention. Continuous outbreak of microbial/viral infections is
hampering health and to combat there is regular development of vaccines; which may affect menstrual cycle adversely. Amidst Covid-
19 pandemic, a global vaccination drive is underway to secure public health, The study aims to understand the correlation between
Covid-19 vaccination and menstrual health through cross-sectional online survey in 1260 Indian females. Results suggested that no
adverse changes/symptoms were reported by the participants in their menstrual health post-Covid-19 vaccination and therefore no
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INTRODUCTION

emale reproductive health has become a matter of
Fconcern globally in the last decade and menstrual

parameters are one of the primary indications of
female reproductive health & general wellbeing. It has
been studied, that various disorders and irregularities are
associated with menstruation like menorrhagia (heavy
bleeding), metrorrhagia/polymenorrhagia  (frequent
bleeding), dysmenorrhea (cramps and pelvic pain),
worsened PMS  (premenstrual syndrome), post-
menopausal bleeding are not only the indicators of
reproductive issues but they also affect the mental health
and quality of life.! Menstrual cycle is affected by many
factors including stress, weight gain/loss, hormone, stress,
depression, sleep disturbances, physical stress etc.? Also,
the hypothalamic-pituitary-gonadal axis is very sensitive to
persistent stress and manifests as irregular or disturbed
menstrual cycle.*® Viral infections like HBV (Hepatitis B
virus) or HCV (Hepatitis C virus) are reported to be
associated with menstrual disorders, reproductive
complications like pregnancy loss and infertility.* Also, viral
infections are known to affect the immune system of the
host and lead to increase in interleukins (IL), tumour
necrosis factor (TNF) and various cytokines thus causing
stress and ultimately lead to hormonal disturbances.®
Covid-19 is caused by SARS-CoV-2 (Severe acute

respiratory syndrome Coronavirus 2) and amidst pandemic
there are various reports mentioning that it affects
multiple aspects of menstruation, primarily by increased
psychological stress and thus disturbing hypothalamic-
pituitary axis.*¢

It has been reported that 25% of studied females had
varied menstrual volume during Covid-19 infection.”
McNamara 2020, reported that during the pandemic, 20%
of female athletes experienced changes in length of
menstrual cycles and could be a result of psychological
stress.® Although, there is no clinical data available on the
impact of the same on ovarian functions directly.*” The,
World Health Organization (WHO) has issued various
guidelines at regular intervals to contain the spread of
Sars-CoV-2 virus, which includes wearing masks, social
distancing, use of well-ventilated spaces, maintaining
hygiene, healthy lifestyle, and vaccination. Vaccination is
known to be the most cost-effective life-saving method
against various viral and microbial infections by eliciting
immune responses.’® Also, to end the coronavirus
pandemic, vaccination remains the single most effective
means to reduce fatalities and severe illness. However, it
has been reported that Covid-19 vaccine administration
may cause haemorrhage, blood clots and
thrombocytopenia with pre-existing coagulation disorders
or with certain medications.’ Still, the benefits of
vaccination outweigh the minuscule risks/side effects
associated with vaccination. Apart from the scientific point
of view, there is a lot of vaccine hesitancy in people
especially in developing countries like India. People have
different myths like vaccination can lead to death, male or
female infertility etc.

Therefore, it is of utmost importance to survey and
generate data about the impact of vaccination on various
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ABSTRACT

The SARS-CoV-2 virus is a non-segmented positive sense, single-stranded RNA virus which originated as a
mysterious virus causing a pneumonia-like outbreak in China and has caused widespread havoc all across the world
since 2020. Ever since then researchers have carried out extensive research to study its genomic sequences, develop
new vaccines for its treatment to prevent the spread of this virus and help us return to normalcy, However, till now
the virus has undergone several mutations to evolve into new strains with increased transmissibility. In this study,
we have analyzed the spread and symptoms of COVID-19 in India. We conducted an online survey through google
forms to analyze the spread and symptoms of COVID-19 in India during first two waves. Out of the total response
received, 47.0% were infected with COVID-19. Common symptoms experienced by the respondents were fever and
fatigue, headache, loss of taste or smell and muscle or joint pain. Out of the total infected people, 25.31% of them
reported having an underlying medical condition, diabetes being most common. The majority of COVID-19 positive
patients were infected during the peak of the second wave. Most people experienced mild to moderate sym ptoms.
However, people with comorbidities showed a higher incidence of moderate to severe symptoms and they took
longer to recover. Many respondents also mentioned a negative impact on their mental health due to COVID-19.

Keywords: SARS-CoV-2, Pandemic, India, Survey, First wave, Second wave,
INTRODUCTION

The severe acute respiratory syndrome coronavims-2 (SARS-CoV-2) was first detected in late December 2019 in Wuhan,
China. On studying the genomic sequence of samples isolated from the lower respiratory tract of patients, the World Health
Organization (WHO) identified the virus as a novel coronavirus and named the disease as COVID-19. The SARS-CoV-2
virus, belonging to the genera Beta corona virus, is the third major outbreak from this genus after SARS-CoV (2002) and
MERS-CoV (2012). Coronaviruses possess a positive, single-stranded RNA genome along with crown-like protein spikes
on their viral surface which contains the variable receptor binding domain (RBD). This domain allows the virus to bind to
the Angiotensin-Converting Enzyme-2 (ACE2) receptor found in host cells [1,2]. They mainly cause respiratory infections
with symptoms ranging from mild fever and fatigue to severe acute respiratory distress syndrome (ARDS), respiratory
failure or death. The SARS-CoV-2 virus is suspected to have a zoonotic origin and shows community transmission from
human to human via respiratory droplets (airbome transmission ) or close contact with the infected patient [3]. It has been
observed that the transmission rate of SARS-CoV-2 is higher, due to its higher binding affinity to the ACE2 receptor in the
host cellst is believed that SARS-CoV-2 has a bat origin since the genome of SARS-CoV-2 is 96.2% similar to a
coronavirus found in bats-BatCoV RaTG13 [4]. Furthermore, SARS-CoV-2 also shares a 93 3% sequence identity with
another bat coronavirus-RmYNO2[5]. In comparison, SARS-CoV-2 has only 79.5% sequence identity with SARS-CoV,
and 30% sequence identity with MERS-CoV[6]. The Receptor Binding Domain (RBD) of Spike (S) protein of SARS-Co V-
2 showed a 73.7% sequence identity with SARS-CoV whereas it showed a 93.1% sequence identity with BatCoV-RaTG13,
hence suggesting that SARS-CoV-2 is different from previous existing Human Coronaviruses [4,6]. Owing to spread of
SARS-CoV-2 vims and severity of disease caused by it, on 11th March 2020, WHO declared COVID-19 as a pandemic [2].

In India, the first case of COVID-19 was discovered on 30th January 2020 from Kerala. Various other states also started
reporting Covid cases in international travelers. From March 2020 onwards, there was an exponential increase in the daily
number of positive cases in India. On 18th March, 2020 the National Task Force (NTF) on COVID-19 was established,
followed by the declaration of the first nationwide lockdown on 24th March 2020 with only 499 active cases in the country
at that time. The initial lockdown was followed by several more lockdowns [ 7]. The first wave of COVID-19 in India hit its
first peak in September 2020 with around 100,000 daily cases and Second wave had peaked in May 2021 .

IJARESM Publication, India >>>> www.ijaresm.com Page 405




Asian Jr. of Microbiol. Biotech. Env. Sc. Vol. 25, No. (2) : 2023 : 232-236

© Global Science Publications
ISSN-0972-3005

DOI No.: http://doi.org/10.53550/AJMBES.2023.v25i02.008

OPTIMIZATION OF PHYSICAL PARAMETERS FOR PRODUCTION
OF AMYLASES AND PROTEASES FROM SOIL BACTERIA

JYOTSNA KUMARI* AND CHETNA RAJAS

Department of Zoology, Zakir Husain Delhi College, Delhi University, Delhi, India

(Received 4 October, 2022; Accepted 6 December, 2022)

Key words: Enzymes, Extracellular Proteases, Extracellular amylases, Cup assay, Biochemical assay

Abstract-Enzymes are biomolecules present in the cells of living organisms in minute amounts and are
capable of speeding up chemical reactions, without being altered and utilized in the reaction. Microbial
enzymes are preferred than both plant and animal sources because they are cost effective with respect to
production, more predictable, controllable and reliable. These naturally occurring enzymes are quite often
not readily available in sufficient quantities for food applications or industrial use. However, by isolating
microbial strains that produce the desired enzyme and optimizing the conditions for growth, commercial
quantities can be obtained. Our study aimed at isolating and identifying the bacterial strains from soil which
produce extracellular proteases and amylases and the optimization of physical conditions for maximum

enzyme production.
INTRODUCTION

Extracellular Proteases and Amylases are naturally
produced by microorganisms for breaking down
proteins and Carbohydrates. The commercial uses
of these enzymes are innumerable. The effective
catalytic property of these enzymes have promoted
their introduction to several industrial products and
processes. Enzymes found in nature have been used
since ancient times in the production of food
products like cheese, beer, wine, vinegar and in
manufacturing of commodities such as leather,
indigo, linen etc. (Hema and Shiny, 2012; Kolb et al.,
1996; Oyeleke and Oduwole, 2009). These processes
relied either on naturally produced enzymes from
microbes or from fruits and vegetables. Microbial
enzymes are preferred than both plant and animal
sources because they are cost effective with respect
to production, are more predictable, controllable
and reliable. The majority of currently used
industrial enzymes are hydrolytic in nature.
Proteases remain the dominant enzymes because of
their extensive use in detergent and diary industry.
It was seen that protease produced by Bacillus clausii
SM3 had high capability of removing the blood
stains, which indicates its potential in detergent
industries. From this study we came to know that
the study organism (Bacillus clausii SM3) isolated

from soil can be used as an effective source for the
production of protease enzyme (Oyeleke and
Oduwole, 2009). A new strain of Bacillus was found
to be a potential producer of protease enzyme.
Studies on Bacillus sp. N- 40 showed that nutritional
factors including sources of carbon, nitrogen and
metal ions can influence production of protease.

In 1835 amylase was purified first from malt. The
amylase family of enzymes is of great significance
due to its wide area of application. Interestingly, the
first enzyme produced industrially was an amylase
from a fungal source in 1894, which was used as a
pharmaceutical aid for the treatment of digestive
disorders. Microbial amylases have successfully
replaced the chemical hydrolysis of starch in starch-
processing industries. They would be potentially
useful in the pharmaceutical and fine chemicals
industries if enzymes with suitable properties could
be prepared. With the advent of new frontiers in
biotechnology, the spectrum of amylase application
has expanded into many other fields, such as
clinical, medicinal and analytical chemistry.
Amylases used in industries such as starch, textile,
detergent, baking represent second largest group. A
lot of work has been done to study the different
roles being played by amylases and proteases and
their physiological effects. We studied the different
physiological parameters like Incubation period,

*Corresponding author’s email: jyotsna292001@gmail.com
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pH, temperature for the maximum production of
amylases and proteases from different bacterial
strains isolated from soil.

MATERIALS AND METHODS

Soil samples were collected from the premises of
Reva Institute of Science and Management (Pandey
et al., 2010), Bangalore. Different bacterial colonies
were isolated and characterized on the basis of
physical and biochemical tests in accordance with
“Bergey’s Manual of characterization” for micro-
organisms. Bacterial colonies grown were
characterized on basis of morphology like margin,
elevation, pigmentation, texture, appearance, form
and their size. After colony characterization the
dominant colony was stained to elucidate the
morphology and arrangement of the bacterial cells,
followed by different staining techniques like gram
staining, spore staining and capsule staining.

Screening of identified bacteria for production of
protease

Preliminary tests for protease production with
identified bacterial colonies were done by using
agar cup assay method. Biochemical assays were
done as the final confirmatory test.

Cup-assay for protease

The isolated bacterial colonies were streaked on

Table 1. Result of different types of staining

skim milk media for screening of protease activity.
Presence of clear zone around the streaking area due
to degradation of skim milk showed the activity of
proteases.

Biochemical assay for protease

The bacterial strains found positive with the cup
assay were used for biochemical assays. Nutrient
broth (NB) was inoculated with Azotobacter, Bacillus
subtilis and E.coli (Fernanda et al., 2007; Rao et al.,
2006). The inoculated culture flasks were incubated
on shaker for 24,48 hrs and 60 hrs respectively at 37
°C. Later the culture was centrifuged and
supernatant was used for assay. Protease activity
was assayed by this method 1 ml of the culture
supernatant was mixed thoroughly with 1 ml of 2%
casein solution. Mixture (enzyme and substrate) was
incubated at 37 °C for 10 min. The reaction was
terminated by the addition of 2ml of 0.4M trichloro
acetic acid, it was further incubated for 20 min at 37
°C. The incubated solution was filtered through
Whatman no:1 filter paper. 1ml from the filtrate
with 5ml of 0.4M sodium carbonate and 0.5 ml of 0.5
N folin phenol reagents were added and mixed
thoroughly, it was again incubated at 37 °C for 20
min. Optical density (O.D) was measured at 660 nm.
Parallel to it a standard BSA graph was also
prepared to estimate our enzyme activity. One unit
of protease activity was defined as the amount of
enzyme required to liberate 1 ug of tyrosine in 20
min at 37 °C.

Screening of identified bacteria for production of

Colony no. Grams spore Capsule Amylase: Cup-assay for amylase
A tve -ve tve The Identified bacterial colony were screened for the
B tve tve ve amylase production by streaking on starch agar
g ;Ve ve ve plates (Table 4) and kept for incubation for different
ve ve ve time period. The iodine solution was added to
Table 2. Result for the Biochemical tests
Colony Catalyse Oxidase Citrate N, free Glucose Aerobic/ Indole Mannitol Lactose
no. activity activity utilization media fermentation Anaerobic Production Fermen- fermen
tation tation
A + + - + Acid Obligate - - -
Production  Aerobe
B - + - - -do- Facultative - - -
anaerobes
C + + + - Facultative - - -
anaerobe
D + - - - -do- Anaerobe - + -

After completion of biochemical test we confirmed the presence of bacterial strains;
A-Azotobacter nigricans, B-Bacillus subtilis, C-E.coli, D-Staphylococcus aureus
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observe the presence of clear zone around the
streaking area due to the starch hydrolysis, that
shows the production of amylase enzyme (Hema
and Shiny, 2012 and Jatavathu et al., 2011). Bacillus
subtilis, E.coli and Azotobacter were found to be
positive for amylase production as well. Apart from
them some degree of amylase production was also
observed in Pseudomonas aeruginosa. As the activity
was very low from pseudomonas aeruginosa, we did
not consider it as candidate for the enzyme
production.

Biochemical assay for amylase

Nutrient broth (NB) was prepared and inoculated

with bacterial strains (Bacillus, Azotobacter and E.coli,
Pseudomonas) found positive in agar cup assay and
were incubated for 48 hours. Culture was
centrifuged at 10,000 rpm for 15 minutes.
Supernatant was used as source of extra cellular
amylase.

Amylase activity was checked by measuring the
reducing sugar formed by the enzymatic hydrolysis
of soluble starch. The assay mixture containing 1.0
ml of the crude enzyme, 1.0 ml of 0.1 M phosphate
buffer (pH 7.0 ), and 1 ml of 1% soluble starch were
added. The reaction mixture was incubated at room
temperature for 3 minutes. The amount of reducing
sugar released was determined by adding 3, 5
dinitro salicylic acid and boiling for 5 minutes.
Absorbance was read at 540 nm. One unit of o-
amylase activity was defined as the amount of
enzyme that releases one umol reducing sugar
equivalent to glucose per min under the assay

Table 3. Cup assay for protease

Strains After 24 hrs After 48 hrs  After 62 hrs
A - ++ ++

B + +++ ++

C - ++ +

D - - -

+=0.5t01.0 cm, ++=1.0 to 2.5 cm, +++ = more than 2.5 cm
(Diameter of clear zones) A-Azotobacter nigricans, B-
Bacillus subtilis, C- E.coli, D-Staphylococcus aureus

Table 4. Biochemical assay for protease

condition.
Optimization studies

The optimum temperature, pH, incubation period
was determined for production of maximum
amount of extracellular amylase and protease from
different bacterial strains. To determine the
optimum incubation time for production of
maximum amount of protease, the test organisms
(Bacillus and Azotobacter, E. coli) were used for cup
assay as well as were grown in skim milk media for
different incubation period (24,48,62 hours) in an
orbital shaker. The contents were centrifuged at
10,000 rpm at 4°C for 15 min and protease activity
was checked in the supernatant by biochemical
assay. Similar studies were done to optimize the
temperature (15 °C, 37 °C, 42 °C, 60 °C and 70 °C)
and pH (6.0, 7.0 and 8.0). Both cup assay and
biochemical assay was done to find optimum
temperature and pH conditions for maximum
extracellular enzyme production.

RESULTS

Basic staining and biochemical characterization
confirmed the presence of A-Azotobacter nigricans, B-
Bacillus subtilis, C-E. coli, D-Staphylococcus aureus.
Protease activity was prominent in Bacillus strain
after 48 hours, though activity was also observed in
other strains. Important to note was the fact that
even after 62 hours Azotobacter and Bacillus was still
having moderate protease activity. Results of
biochemical assay for protease confirmed the results

Table 5. Cup assay for Amylase

Strains  After 24 hrs After 48 hrs After 62 hrs
A - + ++

B + +++ ++

C - ++ -

D - _ _

+=0.5t01.0 cm, ++=1.0 to 2.5 cm, +++ = more than 2.5 cm
A-Azotobacter, B-Bacillus subtilis, C-E.coli, D-
Staphylococcus aureus

Strains After 24 hrs After 48 hours After 60 hrs
OD at 660 nm OD at 660 nm OD at 660 nm

A 0.06 0.34 0.30

B 0.2 0.66 0.38

C 0.03 0.50 0.10

A-Azotobacter, B-Bacillus subtilis, C-E. coli
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Table 6. Biochemical assay for Amylases

Strain After 24 hrs After 48 hrs After 62 hrs
OD at 540 bm OD at 540 bm OD at 540 bm

A 0.05 0.28 0.41

B 0.32 0.60 0.48

C 0.02 0.29 0.05

A-Azotobacter nigricans, B-Bacillus subtilis, C — E. coli
Optimization studies:

of cup assay. The different pH conditions were set
to observe the optimum pH conditions for the
protease activity from Azotobacter, E. coli and
Bacillus, Bacillus was found to be working best at pH

Fig. 2. Cup assay for amylase.

Table 7. Proteases: optimum pH

Strains pH 60D pH 70D pH 80D

at 660 at 660 at 660
A 0.12 0.56 0.36
B 0.28 0.49 0.64
C 0.31 0.60 0.41
A-Azotobacter, B-Bacillus subtilis, C- E.Coli

8 whereas E.coli was working best at pH 7.
Azotobacter was moderate in its activity at both the
pH. The temperature of 42.0 was found to best for
the protease activity by all three strains, though
activity was observed at 60.0 also. Above and below
this temperature the secretion of protease enzyme
falls drastically.

Table 8. Proteases: Optimum Temperature

Strains 37 °C 42 °C 60 °C 70 °C
A 0.30 0.42 0.40 0.15
B 0.40 0.57 0.44 0.29
C 0.41 0.54 0.38 0.21

A-Azotobacter, B-bacillus Subtilis, C-E.coli

Amylase synthesis and secretion was maximum
from E.coli strain, pH between 6-7 was found to be
optimum for synthesis and secretion of amylase
from E. coli. Other strains were found to be active for
amylase synthesis but their secretions were very low
as compared to E. coli strain. Temperature of 42 was
found to be most suitable for amylase activity,
though at 60 also activity was observed.

CONCLUSION

The bacterial colonies were identified on the basis of
staining, colony characters and biochemical testing.
Four bacterial colonies were identified in
accordance with Bergey’s Manual of Determinative
Bacteriology. Bacillus subtilis was found to be actively
involved in the extracellular secretion of both
amylases and proteases under similar physical
conditions of incubation period, temperature and
pH. Incubation period of 48 hours was best for
Bacillus subtilis for amylase as well as for protease
production. pH 6.0 was optimum for Amylase
production by Bacillus whereas pH 8.0 was best for
protease production by the same genus. A pH range
of 6-8 was required by different bacterial strains for
production of amylases and proteases. Optimum
temperature for amylase and protease production
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Table 9. Amylases : Optimum pH

Strains pH 60D - 560 nm pH 70D - 560 nm pH 80D - 560 nm
A 0.30 0.26 0.28

B 0.79 0.43 0.31

C 0.28 0.25 0.29
A-Azotobacter, B-Bacillus subtilis, C-E. coli

Table 10. Amylases: Optimum Temperature

Strains 37 °COD -560 nm 42 °COD 560 nm 60 °COD 560 nm
A 0.26 0.27 0.40

B 0.43 0.62 0.51

C 0.28 0.36 0.31

A-Azotobacter, B-Bacillus subtilis, C-E. coli

was found to be 42 °C by Bacillus whereas a high
temperature of 60 °C was found suitable for enzyme
production by Azotobacter. Though at 42 °C
temperature production was maximum but even at
temperatures of 60-70 °C amylase and protease
production was found to be there.
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