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DR. SARMILA BASU (SARKAR)
H.0.D

DEPARTMENT OF CHEMISTRY
CITY COLLEGE, KOLKATA

| was quite amazed when the draft copy of our departmental
magazine (Chemazine-23) was brought to me by our
enthusiastic students: it was so assiduously prepared, with
much thought-of contents----- in a word it was commendable.

The magazine embraces some curious as well as serious topics
varying from Pujoie naki Chemistry” to Bioluminescence,
toxicity packaged water to genotoxicity etc.; some has kindled
hope to lighten darkness using greener ways, at the same |
time, social conduit between the past and the present
eagerly been flashed by way of an interview, which has
a new dimension to the magazine.

constant support.
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4 factors surround us, many of which may not even be fully comprehe
; Among the innumerable mysteries of science lies a concept

‘ \‘ I o ? -

’g‘/ genotoxicity,” a term that may not be on everyone’s lips but pl
: cruual role in our understanding of health and well-being.

fGenotoxmlty is the hidden peril, an intricate and often unseen threat that

.~ ,Qan alter the very core of our existence — our DNA. It’s a concept that
S '/transcends laboratory walls, affecting the food we eat, the air we breath%‘,.--
and the products we use. In this exploration, we will embark on a journey
to demystify the enigma of genotoxicity, shedding light on what it m
for our health, its implications on our surroundings, and the measure
can take to safeguard.our genetic heritage. So, buckle up as we delvei
the world of genotoxicity:and its far-reaching consequences.

Genotoxic substances are the causative agent for genotoxicity. They ar
agents that have the potential to damage the genetic integrity within
cells, primarily, by affecting the DNA. These genetic saboteurs can be
found in a surprising array of sources, that include all of our surrounding.
Their insidious effects can remain hidden for years, manifesting as disease
such as cancer, birth defects, and a variety of genetic disorders. :

l
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One prime example of a genotoxic substance is tobacco smoke. Pervading
our society for centuries, it contains a cocktail of harmful chemicals that
directly interact with our DNA, leading to mutations and, ultimately, the
development of several types of cancers. But it doesn’t stop there;
asbestos fibers, ultraviolet (UV) radiation from the sun, and certain heavy
metals like lead and cadmium are all genotoxic culprits lurking in our
environment.

For example, the transition metal chromium interacts with DNA in its high-
valent oxidation state, incurring DNA lesions which leads to cancer. The
metastable oxidation state Cr(V) is achieved through reductive activation.
Another example of a genotoxic substance causing DNA damage are
pyrrolizidine alkaloids (PAs). These substances are found mainly in plant
species and are poisonous to animals, including humans; about half of
them have been identified as genotoxic and tumorigenic.

Genotoxic substances are often inconspicuous in our lives. Thus ,
understanding how does it affect us on a genetic level is pivotal in
recognizing their potential harm and taking proactive measures to protect
our health.

Major genotoxic agents responsible for the four most common cancers
worldwide (lung, breast, colon and stomach) have been identified. While
Lung cancer is the most frequent cancer in the world, both in terms of
yearly cases and deaths, breast cancer is the second most frequent cancer
worldwide on a yearly basis, and ranks 5" as a cause of death.
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At their core, genotoxic substances are agents capable of enhancing the
risk of mutations(modifying the inherent genetic coding). Here’s how
genotoxic substances affect us and our DNA:

1. DNA Strand Breaks: Some genotoxic substances, such as ionizing
radiation or certain chemicals, directly break the strands of our DNA,
leading to errors during DNA repair, resulting in mutations that may
initiate the development of cancer or other diseases.

2. Point Mutations: Others cause what are known as point mutations,
where a single DNA base is altered. These subtle changes can have
profound consequences, potentially giving rise to genetic diseases or
predisposing individuals to various health conditions.

3. Chromosomal Aberrations: Genotoxic substances can induce
structural changes in our chromosomes, which carry our DNA. These
aberrations, such as translocations or deletions, can lead to genetic
disorders or cancers, as they often interfere with the proper
functioning of genes.

4. Interference with DNA Replication: Some substances disrupt the
replication process of DNA, causing mistakes during cell division.
These errors can accumulate over time, contributing to the formation
of tumors and other health problems.
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5. Induction of Reactive Oxygen Species (ROS):Certain genotoxic
substances stimulate the production of ROS within cells. Excessive
ROS can damage DNA and other cellular components, potentially
initiating the onset of cancer and other diseases.

6. Epigenetic Modifications: Genotoxic substances can also trigger
epigenetic changes, altering the chemical marks on DNA that control
gene expression. These changes can lead to abnormal gene
regulation, impacting various biological processes.

The effects of genotoxic substances are not always immediate, and their
consequences may take years or even decades to manifest, but have a
chronic effect on generations to come, once they get manifested.
Furthermore, individuals may vary in their susceptibility to these
substances due to genetic factors and lifestyle choices.

Awareness and precaution are key in mitigating the risks posed by
genotoxic substances. By recognizing potential sources of exposure,
advocating for safer practices and regulations, and making informed
choices about our environment and lifestyle, we can minimize the impact
of these invisible genetic threats on ourselves and future generations. Our
genetic heritage is precious, and understanding the perils of genotoxic
substances is a crucial step in preserving it. In a world where genotoxic




substances lurk around every corner, taking proactive steps to protect your
genetic heritage is paramount.

1. Know Your Environment:- Stay informed about potential sources of
genotoxic substances in your surroundings, including workplace hazards,
environmental pollutants, and household products. Support
environmental policies and initiatives that aim to reduce pollution and
limit exposure to genotoxic agents on a broader scale.

2. Quit Smoking and Avoid Tobacco:- Smoking is a major source of
genotoxicity. Quitting smoking and avoiding secondhand smoke
significantly reduce your risk of DNA damage and cancer.

3. Limit Alcohol Consumption:- Excessive alcohol consumption can
contribute to genotoxicity. Moderation is key to safeguarding your genetic
material.

4. Avoid Excessive radiation Exposure:- Protect your skin from harmful UV
radiation by using sunscreen, wearing protective clothing, and avoiding
tanning beds. UV radiation can cause DNA damage leading to skin cancer.
Minimize exposure to ionizing radiation from X-rays and other medical
procedures unless medically necessary. Follow recommended safety
measures when working with radiation sources.

5. Handle Chemicals with Care:- When using household chemicals or
working with hazardous substances, follow safety guidelines, wear
appropriate protective gear, and ensure proper ventilation to minimize
exposure.

6. Maintain a Balanced Diet:-Consume a diet rich in antioxidants, vitamins,
and minerals found in fruits, vegetables, and whole grains. These nutrients
help repair DNA damage caused by free radicals. Drinking plenty of water
helps flush toxins from your body, reducing the concentration of genotoxic
substances in your tissues.
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7. Screen for Genetic Conditions: - If you have a family history of genetic
diseases, consider genetic counseling and testing to understand your risk
and take appropriate precautions.

8. Assuring a healthy lifestyle:- Schedule routine medical check-ups and
screenings to catch and address health issues early, including cancer and
genetic disorders. Chronic stress can weaken your immune system and
potentially increase the effects of genotoxicity. Engage in stress-reduction
techniques like mindfulness, meditation, or yoga.

9. Promote Workplace Safety: - If your job involves exposure to genotoxic
substances, ensure that your workplace adheres to safety regulations, and
use protective equipment.

Preventing genotoxicity is a collective effort that involves individual
choices, community awareness, and policy changes. By staying informed
and taking these preventive measures, you can significantly reduce the risk
of DNA damage and ensure a healthier genetic legacy for yourself and
future generations. So Consider the next time, you smoke a puff, or drink
less water for a prolonged period of time or play with a chemical without
knowing, exactly how much hazard, it might pose, as this will not just affect
you but all of your lineage down the order, with a weaker, more vulnerable
genetic material.
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FROM CAMPUS TO CAREER : In CONVERSATION WITH OUR ALUMNI
Dr.S.K.SAMANTA

Renowned Chemist Dr. Suman Kalyan Samanta, who'’s also fortunately, an alumni of

City College, talks about his experiences in an exclusive interview.

Arundhati Chakraborty and Ryan Datta, 29" March 2023

Note: To make it easier, abbreviations were used instead of the full names, i.e., S for
Dr.Suman Kalyan Samanta, A for Arundhati Chakraborty and R for Ryan Datta. A:
Good morning Sir, We find ourselves, extremely lucky to be able to sit in front and

speak to you. Shall we go forward with the questions?
S: Sure, Go ahead.
A: What motivated you to pursue Chemistry, as your career?

S: Well, I have always had the guidance of a few well wishers, who were always there
for me, to guide me through whatever dilemmas, I have ever faced in my life. I
remember, when I was wondering upon what subject I shall be pursuing, I asked Pulin
Da about it. At H.S. level, Mathematics used to be my favorite subject, not like I did
not take interest in Chemistry, but you know, not the best. He suggested I should be
taking Chemistry as a Major. The reason he gave was that pursuing Mathematics will

narrow down the options, of careers, I could have pursued, which is certainly not going

12




to be the case with Chemistry. The opportunities would have been far more, in this

particular discipline. And this is how I pursued Chemistry.
A: Was City College, alwayss your first choice?

S: Basically, I’'m from Midnapore, where I was born and brought up. The main
University there, is Vidyasagar University, as you know. Now as I have already
mentioned earlier, that mathematics used to be my favorite subject, and naturally, I
used to seek a good bit of guidance from the teachers in that particular stream. He was
the one who suggested, that if you want to grow, go to Calcutta University. It was the
best University in the state at that point (of time). Not like I've been to Calcutta ever
before in my life(before pursuing graduation), so I was clueless on what college or
colleges I should ). So I wa totally clueless about which college or colleges, I should be
applying to. I got a chance in Surendranath College, as well as City College, and
another mathematics professor, in here, whom I knew personally, suggested to me to
join the latter. That’s how I opted for City College. And now when I look back (in
time), I can say, I wasn’t wrong about the call. I learnt a lot more than what I could

have expected, which helped me, further in my life.

A: Any good memory, you have had, or been a part of, while in this College? Do you

remember someone who’s been a guide to you, while you were here?

S: A plentiful of those! I remember BS Sir, and he always used to say “Ei haath gulo je
dekhchow, egulo Chemistry’r Haath”, These hands, you are looking at, are hands of
Chemistry (pointing towards his own hands). Besides, there have been quite a few great
Professors, and I was fortunate enough to be studying under them. Another one was
Professor MND, who used to teach us Inorganic chemistry. In fact it would be an
injustice to name one or two, when we had a bunch of those, who’d all been excellent
(professors), with their concepts, their natural understanding of the subject, and the
way they used to teach us. The best part which I enjoyed the most about City College,
were the lab sessions. It is one of the finest, most well- equipped labs, at this level, I

would say, making the experience, wonderful altogether.

13




R: Do you remember, someone who did actually inspire you to pursue this subject as a

career? Maybe a favorite professor of yours, or someone like that?

S: The names, again, as I've mentioned eatlier on, that MND sir has been a great
influence on me, with the way, he delivered the lectures, made me grow interest in this
subject. BS sir, as well! He was so smart, you know, that clearly rejects the stereotype,
that Chemistry-Academics or Researchers can’t be smart, as in, with the out of the box
thinking, you know. They aren’t all bores, working with some complex chemicals and
performing the experiments which would end up blasting on their face(laughs), as they

show in the movies.

R: As we know, chemistry is a subject of experiments. Do you remember a moment or

two, while performing one of those, worth mentioning?

Professor Dr. Suman Kalyan Samanta(in centre) along with
Arundhati Chakraborty(on his left) and Ryan Datta (on his
right).

S: The curriculum for graduate students used to make us identify various organic
compounds or several inorganic ions, some of which you all must have already
performed yourselves. For those, you need to perform plenty of tests, with different
reagents. I remember, using Alizarine once, for some test, and the loads of colorful
results you would have obtained, made it all very interesting. While if, for some reason,

a test failed, it would just break my heart. These experiments which dealt with
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Changing colors will make you wonder, what might have been, possibly the reason for
it? Not like every time, it was the same(reason), but those are the wonders of chemistry,
isn’t it? And this goes parallel with your day-to-day life experiences. Every thing inside
you, and around, is composed of atoms, but yet they behave so differently. So I was
always keen to drawing parallels between daily occurrences and the ones(experiments)

we used to perform in our lab.
R: Sir, has Organic Chemistry always been a subject of interest for you?

S: I developed my bit of interest in Organic(chemistry), from our tuition teacher,
Partha pratim Das sir. The way he used to teach, that it made me realize, that this is
the subject that'll let you learn everything, from the scratch. The basics, you learnt, in
your early classes, will help you solve most of the complex problems you would find
later on, throughout your life. Stereochemistry was my favorite, besides a handful of
reaction mechanisms, I would still run into, by some way or the other. This made

learning effortless and easy, and thereby I pursued Organic(chemistry), later on in my

life.
R: And has there ever been a subject, sir, that made you a little nervous?

S: Physical chemistry! I will tell you, it is one of the most practical subject, to have ever
existed. But you will need a very strong understanding of basic concepts, and there, I
lacked it initially, which made me a little repulsive towards the subject. But later on, in
my life, when I pursued PHD, I realized, it is hard to differentiate between what is
Physical, and what is Organic, you know

You need all of it, for working on a simple stuff. And then when I had to look back, I
realized that these equations which were alien language for me, even a few years back,
actually makes sense(much more than what I had realized back then). When explaining
a reaction, you need to comment and first understand, on the reaction conditions, the
entropy factor, the kinetics, the solvent effect, and all of this is what we study in

physical chemistry.

R: What’s your message to the next “generation” students, who wish to pursue

Chemistry?

15




S: It’s all about perspectives. Open your eyes, See it, Feel it, touch it, smell it, it is all
around you. You just need to have your interest to seek for the reasons, a quisitive
mind and a good teacher, of course! There’s no place devoid of chemistry. You can
never find it in books, except for the reasons, you look at, but the environment, the

nature, that is nothing more than a few chemicals combined.

A & R(together): Thank you so much, sir, for your time.
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llluminating the Future: The Promise of Artificial Photosynthesis

In the heart of our natural world lies a remarkable process that sustains life as we

“know it — photosynthesis. This astonishing dance of light, carbon dioxide, and
' water, performed by green plants, algae, and some bacteria, is the driving force
p behind Earth’s oxygen-rich atmosphere and the foundation of the food web. Yet,
- as our planet faces unprecedented environmental challenges, scientists are now
looking to harness the power of photosynthesis by means of technology, and this
is referred to as artificial photosynthesis. First anticipated by the Italian chemist
Giacomo Ciamician during 1912, it has developed rapidly over the last century.

N

oF

But before we embark on this journey into the realm of artificial photosynthesis,
let’s first unravel the marvel, that is, photosynthesis itself.

At its core, photosynthesis captures the radiant energy of the sun using
chlorophyll, the green pigment found in plant leaves and algae. This energy is then
used to split water molecules into oxygen and hydrogen ions, while €arbon dioxide
is absorbed from the atmosphere. Through a series of intricate chemical reactions,
occurring in the chloroplasts, that are tiny cellular organelles that act as nature’s
’ wolar factqqes these elements are transformed into glucose and oxygen, which
" © serve a\both sustenance for the organism and a fundamental source of energy for

G nwly all life wEarth

The sléeMegance and efficiency of natural photosynthesis have inspired
SC|ent|sts t epllcate this process artificially. By doing so, they aim to harness the
~ sun ?ewg n 5‘grand scale, mitigating climate change, and providing a clean,
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sustainable source of fuel. In this exploration, we will delve into the fascinating
world of artificial photosynthesis, its potential applications, and the exciting
possibilities it holds for a greener, more energy-efficient future.

“:.' The photosynthetic reaction can be divided into two half-reactions of oxidation
and reduction. Primarily the water molecules are photo-oxidized to release oxygen
and protons. The second phase, is a light-independent reaction that converts
carbon dioxide into glucose. Researchers of artificial photosynthesis are
developing photocatalysts that are able to perform both of these reactions

_‘}“ simultaneously. Furthermore, the protons resulting from water splitting can be

4 Jused for hydrogen production. These catalysts must be able to react quickly and

efficiently absorb solar radiations.

v 3

The purpose of artificial photosynthesis is to produce a sunlight-based fuel, that
. canbe'stored conveniently and used even when sunlight is unavailable. With the
/ development of catalysts that are able to reproduce the major parts of

0 photosynthesis, the sole ingredients needed to produce clean energy would

ultimately be sunlight, carbon dioxide and water.

Artificial photosynthesis encompasses a range of technologies and approaches.
One common strategy involves the use of photo electrochemical cells, where
specialized materials capture sunlight and initiate chemical reactions that yield
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" L.valuable pro‘d.ucts Another approach employs catalysts to facilitate the conversion

'. of water and carbon dioxide into fuels, all driven by solar energy. These

ologles are continually evolving, with researchers striving to enhance

G‘efﬂency and. aIablllty

; Hydrogen is the simplest solar fuel to synthesize. It must, however, be done
- stepwiee,‘wﬂformaticn,of an intermediate hydride anion:
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2e"+ 2H*= H" "+ H = H,
The proton-to-hydrogen converting catalysts present in nature are called
hydrogenases. Using this information, several biomimetic materials have been
synthesized, that can perform the above mentioned process. Water oxidation,
however, is a more complex chemical reaction than proton reduction. An Oxygen
evolving complex(OEC) containing Manganese-Calcium cluster, performs the job in
nature. Some ruthenium complexes, such as “blue dimer” has been found to
mimic the OEC, owing to their higher valence states. Next comes the Carbon
fixation phase, that is performed by RuBisCO (Ribulose-1,5-bisphosphate), that
turns Carbon dioxide into Glucose, which in turn is a precursor to more complex
carbohydrates. Artificial CO2 reduction for fuel production aims mostly at the
reduction atmospheric CO2. Some transition metal polyphosphine complexes have
been developed for this purpose. Likewise, further developments are searched for,
to make the artificial process economically, commercially and energetically viable.

As with any groundbreaking technology, artificial photosynthesis faces challenges,
including improving efficiency, scalability, and cost-effectiveness. However, the
potential rewards are immense. If successful on a large scale, it could significantly
reduce our carbon footprint, mitigate climate change, and usher in a new era of
sustainable energy production. With an ever increasing concentration of CO2 and
carbon footprint, lurking on our head, being able to recreate the natural way fuel
' on” on a large, more directed scale could prove invaluable in our fight
e evil of climate change. As research in artificial photosynthesis
, it offers a glimmer of hope for a more sustainable and eco-friendly
.The exciting world of artificial photosynthesis, thus brings with it, a light of
hope while utilizing science, innovation, and nature converge to illuminate the
path toward a cleaner, brighter tomorrow.
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The Maillard Magic

Before I jump into the topic, | have some questions for my readers. W
de

white dosa or a golden roasted potato better than a boiled mashed potato? Why is it

taste better than a white bread slice or a golden brown dosa better than a

that above a certain temperature cooking seems to produce astonishingly amazing

aromas and gorgeous brown colour?
B

The smell of coffee, the unforgettable aroma of a bakery grilled meat or the brown
spots on a chapati. It’ s all the same family of chemical reactions named after a

French chemist who had absolutely nothing to do with food named Louis Camille

Maillard His research focused biological protein synthesis meaning how our
d-h happe 2d to notice that sometimes sugars and

bodies ake‘ up i
amino acids hlcl'/: : l}&ﬁ)fnldlr!g block

ethlng brown. As any food scientists will tell all cooklng is chemlstry but

of/)rotelns reacted together to produce

g swell in size no chemical changes,

eir three-dimensional structure and



'.‘ol

o

fats till they get into our small intestine but once the temperature reaches 140

degrees Celsius interesting things start to happen to our food at this temperature.
Melanoidins are responsible for the brown colour in various foods ,pyrazines
contributes roasted and toasted aromas, thiazoles give a roasted and meaty aroma,
furans impart a caramel like sweet and fruity aroma, aldehydes give a variety of
aromas ranging from green and grassy to nutty and fruity ones, ketones contribute
to buttery and creamy aromas oxazole provide meaty and savoury aromas. This goes
on till about 170 degrees Celsius after which the longer we cook gives us byproducts
of this reaction. They are harmful for
example acrylamide is a substance
that forms when certain foods, such
as potatoes and grains, are cooked at
high temperatures. It has been
associated with health concerns.
Regular consumption of starchy
deep-fried foods comes with a lot of
health hazards.

Heterocyclic amines and polycyclic aromatic hydrocarbons are typically produced
when we grill, fry and barbeque meat at high temperatures Advanced glycation end
products AGS sugars fats and protein can react at very high temperatures to produce
molecules that have been linked with everything from diabetes to heart disease to
Alzheimer’ s .We need to master the Maillard reaction in our home kitchen to make
food insanely delicious .If we are to make a dry dish there is already less water in
' the dish and as soon as most surface water evaporates from our ingredients they

will start to brown to golden brown but not too dark brown at which point things
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ow how do we maximise Browning in a dry

-t
- .o .

Potato is moétly water and is made of two kinds of starch amylose and amylopectin
‘when we soak .potatoés some of the amylopectin washes off and this is good because
it will prevent the potato from sticking to each other in the pan. Now simply saut é
the potatoes in oil and once salt is added that will further dehydrate the surface of
the potato and we get pretty decent Browning but Maillard ninjas use another trick

to make this process even more amazing .

Parboil the potatoes with tiny pinch of baking soda, plants contain pectin a kind of
soluble fibre in their cell walls and in acidic meaning low pH conditions it forms a
gel and we’ re familiar with this texture because that’ s how jams work pickled in
in fruits which tend to be slightly
acidic sets into a jammy texture but
baking soda is alkaline and that
prevents the pattern from setting
when we cook the potato and thus
the surface of the potato now ends

up having more grooves . Thus

more surface area in cooking

surface area is a very useful
concept to understand more surface area equals faster evaporation of water from
the surface this is how a Puri deep fries it loses moisture from its surface and the

gluten traps the water that turned into steam inside the Puri causing it to puff up .

‘Browning onions as most of us will agree it is slightly frustrating, onions are 90%

water and take forever to become ground and suddenly they start charging and

-
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‘i’ s what makes delicious brown spots on your chapati the automatic brown’ crust

_-.

on a bread in fact the addictive smell of a bakery the aroma of coffee chocolate*. e

= \ -
grilled meat . Thanks to Maillard reaction for making food tastier and healthier. ’ ('-
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WEEVIL BIOLUMINESCENCE

I he bioluminescence of weevils is a fascinating

natural phenomenon with a chemical basis. It
involves a chemical reaction between two key
components: luciferase and luciferin.

Luciferase: This enzyme is present in the weevil's
body. It catalyzes the oxidation of luciferin.

Luciferin: Luciferin is a
B2 molecule  that, when
oxidized by luciferase,
releases energy in the
i form of light. This reaction
| is facilitated by the
“d presence of oxygen and

other cofactors. The overall reaction can be
simplified as follows:

Luciferin + Oxygen + Luciferase - Oxyluciferin.+
Light




The emitted light is usually in the visible spectrum
and is used by weevils for various purposes, such
as attracting mates or deterring predators. The
specific color and intensity of the light can vary
between different species of weevils due to
variations in the types of luciferases and luciferins
they possess.

This bioluminescent
process is similar to that
of fireflies and some
deep-sea creatures,
although the exact

chemical makeup of
luciferin and luciferase can differ among these
organisms. Bioluminescence in weevils is a
remarkable example of how chemistry and
biology interact to produce striking natural
displays of light. Weevil Bioluminescence
Chemistry
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sunlight. This process is
" Substances
'_,,_mlgrate from the plastic

~ into the water,
. concerns. BPA, for example has been linked to

TOXICITY OF PACKAGED
WATER

Leachmg of Chemlcals Plastlc bottles are

,typlcally made from polyethylene terephthalate

(PET) or othér plastics. Over time, these plastics

" can release small amounts of chemicals into the
‘water,

especially when
exposed to heat or

leaching.

like
phthalates -. and %
bisphenol A (BPA) can ' I

called

potentlally causing health

hormonal disruptions.

Microbial Growth: If water is stored in a plastic

bottle without proper cleaning and hygiene
measures, it can become a breeding ground for
- microbes, including bacteria and algae.
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- These microorganisms can metabolize some of
~ the compounds in the plastic and release
‘metabolic by products, which can affect the taste

and safety of the water. Chemlcal Reactlons. In

--'“some cases, the water itself can undergo chemlcal
Lreactlo,ns with components of the plastic. For

instance, exposure to
sunlight can lead to the
photo-degradation  of
plastic, producing free
radicals that may react
with water molecules or
other substances in the
environment.

- To minimize these risks, it's advisable to:

 Use food-grade plastic bottles designed for
\\-,\repeatéd use. Avoid exposing the bottles to

éxtremé i?emperatures or prolonged sunlight.
Regula'rlly clean and sanitize the' bottles. Consider
usmg ‘alternatives like stainless steel or glass

‘contamers for long- term water storage
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FERTILIZATION OF PONDS

Buffering pH: Calcium carbonate acts as a pH

buffer. It can neutralize acidic substances in the
pond water, preventing rapid fluctuations in pH.
This stability is crucial for maintaining a suitable
environment for aquatic life. When acidic
substances, such as decaying organic matter,
| | release hydrogen ions
N (H+), the carbonate ions
»)) 3 (CO3%-) from calcium
| carbonate can react with
them to form
bicarbonate ions (HCO3-)
and raise the pH, helping
to maintain a more alkaline and stable pH level.

Calcium Source: Calcium is an essential mineral
for aquatic organisms, particularly for the
development of shells and skeletons in many
aquatic species like mollusks and some algae. By
adding calcium carbonate, you ensure that
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calcium ions (Ca%+) are available for these
organisms to build and maintain their structures.

Potassium Source: Potash serves as a source of
potassium ions (K+). Potassium is another
essential nutrient for aquatic plants and some
microorganisms. It plays a role in various
biological processes, including

enzyme activation and osmotic

regulation. Calcium carbonate

(CaCO3) dissolves in water to

form calcium ions (Ca%+) and

carbonate ions (CO32-). The

carbonate ions can react with

acidic substances in the water to increase pH, as
mentioned earlier. CaCO3 (s) > Ca?+ (aq) + CO32-
(aq) Potash (K2CO3) dissolves to release
potassium ions (K+) and carbonate ions (CO32-):
K2CO3 (s) - 2K+ (aq) + CO32%- (aq). Overall, adding
calcium carbonate and potash to pond water
helps stabilize pH, provides essential nutrients
(calcium and potassium), and supports the overall
health and balance of the aquatic ecosystem.
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-y « THE GENERATION OF
" "ELECTRICITY FROM BIOGAS

Biogas Formation: Biogas is typically produced

through the anaerobic digestion of organic
materials like animal manure, sewage, agricultural
waste, and food scraps by microorganisms in an
oxygen-free

environment. The main sosms
components of biogas
are methane (CH4) and ' :
carbon dioxide (CO2),
with trace amounts of
other gases like hydrogen sulfide (H2S).

Combustion of Methane: To generate electricity
from biogas, the methane in biogas is burned in a
combustion chamber. The chemical reaction for

\

harnessed to generate electricity. ‘ ¥
)

the combustion of methane is:

CH4 (g) + 202 (g) > CO2 (g) + 2H20 (g) + Energy

This reaction releases heat energy, which can
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7.

methane combustion is used to produce steam in

-

Iectr|C|ty Generation: The heat produced during

a boiler. The high-pressure steam then drives a
turbine connected to a generator. As the steam
passes through the turbine, it
causes the turbine blades to
spin, which, in turn, rotates
the generator. This
mechanical energy is
. converted  into  electrical

energy through the
generator's electromagnetic processes.

Generation of Electricity: The generator contains
coils of wire within a magnetic field. When the
turbine spins the generator, it induces a flow of
electrons in the wire coils, creating an electric
current. This current can be harnessed as

electrical power.
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BROWNING PROCESS OF FRUITS
AFTER GETTING CUT

Polyphenols: Bananas, like many fruits, contain

natural compounds called polyphenols. These
polyphenols include phenolic compounds like
catecholamines and polyphenolic compounds
such as catechol. These compounds are normally
found within the cells of the banana.

a0 Polyphenol =
Oxidase (Tyrosinase):
Polyphenol oxidase is an \
enzyme present in banana &

cells. When the banana is
damaged, cut, or bruised, it disrupts the cell
structure and releases the enzyme.

Oxidation Reaction: Polyphenol oxidase catalyzes
an oxidation reaction. It converts polyphenols
(such as catecholamines and catechol) into
qguinones. This reaction involves the removal of
oxygen from the polyphenol molecule and its
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transformation into a highly reactive quinone
compound.

Polyphenol (e.g., catechol) + Polyphenol Oxidase
— Quinone

Quinone Reaction: The
quinone compounds are highly
reactive and can further react
4 with proteins and amino acids
present in the skin or on your
hands. This reaction results in
the formation of dark-colored
compounds, often brown or black pigments,
through a series of chemical reactions.

Quinone + Proteins/Amino Acids - Dark-Colored
Pigments

These dark-colored pigments are responsible for
the blackening or browning effect on your skin or
hands when they come into contact with banana
sap containing the enzyme polyphenol oxidase.
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I was mentioned in the the Sherlock Holmes story, The Adventure of the noble bachelor,
where a solution of mine was used to identify the presence of blood stains. My hydrated
salts were the reason, you get to study a class of inorganic compounds, mostly made up
of transition elements. Can you name me? (6 letters)

The Entire premise of the famous series, Breaking Bad revolves around the illegal
manufacture and distribution of this chemical compound. The chemical process of
producing this was the recurring theme throughout the show. Can you name the
compound ? (15 letters)

This was the most powerful and dangerous acid invented by Professor Shonku. This acid
was used in a special pistol as well. Can you name it? ( 9 letters)

I was the first ever graduate to have done my graduation in science, specializing in
chemistry, from an Indian University(University of Calcutta). Though most of my works
in my research life were based on plants and plant science, my earlier works usually dealt
with the chemistry of plants. Can you name me?

A.P.C. Ray’s groundbreaking research in organic chemistry led to the synthesis of this
compound, also known as Ray’s salt. A compound that found applications in medicine.
His meticulous work in this area garnered international recognition and acclaim. What 1s
the name of the compound?

This chemical is used in the process of converting pseudoephedrine into
methamphetamine in the series, Breaking Bad. This is a very common compound, often
used for certain organic reactions, as a reagent, one such reaction being the
transformation of Organic Alcohol into Unsaturated Hydrocarbons. Can you name the
chemical?

Named after Prometheus, the Greek Titan who stole fire from the gods to give it to
humanity, this element is a relatively rare and radioactive element. Identify the element.
(10 letters)

He is an Indian-American structural biologist, who was jointly awarded the Nobel Prize in
Chemistry in 2009 for his significant contributions to the field of structural biology,
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Answers:
1) Cobalt

2) Methamphetamine

3) Annihilin acid

4) Acharya Jagadish Chandra Bose

5) Mercurous Nitrite

6) Red phosphorus

7) Promethium

8) Venkatraman Ramakrishnan
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