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Fun fact : Do you know , every hydrogen atom in your
body is likely 13.5 billion years old because they were
created at the birth of the universe .
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RECENT TREND ON BIODIESEL
PRODUCTION

- Pramita Ghosh

With decline of the fossil fuel resources, it is of paramount importance to find
alternative to diesel. Also, emissions out of diesel engines can result in adverse
environmental effects. Today huge amount of fossil fuelsuch as oil, coal and
natural gas are being consumed. Although these fuels are being produced in
deep underground under high temperature and pressure, the rate at which
those are being consumed is far more than their production rate. In this regard,
these sources are classified as non — renewable resources. To compensate for
this problem while reducing the emissions out of these fuels, renewable and
alternative sources of energy such as hydrogen, solar, wind and biofuels have
been used to reduce greenhouse gas emissions caused by fossil fuels.
According to American society of tasting and materials (ASTM), biodiesel is a
fuel composed of mono — alkyls of long chain fatty acid esters which can be
obtained from different renewable raw materials such as vegetable oils and
animal fats. Biological origin and renewability of this fuel are the most
important properties in which they differ from conventional diesel, which is
derived from oil and fossils. Biodiesel can be used either in pure form or in
combination with diesel. As an alternative fuel, biodiesel has numerous
advantages such as renewability, which can eliminate the need for importing
fossil fuel

WHAT IS BIODIESEL?

Made from an increasingly diverse mix of resources such as recycled cooking oil,
soyabean oil and animal fats, biodiesel is a renewable, clean — burning diesel
replacement that can be used in existing diesel engines withoutmodification. It’s the
nation’s first domestically produced commercially advanced biofuel.
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FIGURE 1: ANIMAL FAT AND BIODIESEL PRODUCED FROM ANIMAL FAT

Production procedures
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Acid and base catalyzed, both method are used
Triglyceride in animal fat or other feedstock are processed with excess
methanol to form methyl ester (biodiesel)

More convenient method than homogeneous method because of high
purity of product

Such heterogeneous catalysts are: zeolight, ion exchange resin,
heteropolyacids, sulphonated carbon

Useful method for naturally occuring enzyme
Biodiesel production method follow Micheali — menten kinetic model

- High temperature and pressure are required for this process. High
yield of biodiesel production
- Limitation is only due to high production cost

- Maximum biodiesel production with minimum energy consumption
- Upcoming field of research

Energy transfer instead of heat transfer to the material
Increased efficiency of the product
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FIGURE 2: TRIGLYCERIDE TRANSESTERIFICATION MECHANISM (a) BASIC MEDIUM AND (b) ACID MEDIUM

ADVANTAGE OF BIODIESEL:
e Less carbon emission
e Environment — friendly
e Clean fuel
e Also used in diesel engine
e Cheap and easily producible due to availability of feedstock

DISADVANTAGE OF BIODIESEL:

e Variation in the quality of biodiesel as it is made from a variety
of biofuel crop

e fFood shortage

e Excess use of fertilizer cause soil damage

e Regional sustainability

e Sometime clogging in engine

e Biodiesel can harm rubber houses of some engines

e Biodiesel is more expensive than petroleum oil
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FIGURE 3: WORLDWIDE INCREASING CONSUMPTION OF PETROLEUM
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FIGURE 4: YEARWISE BIODIESEL PRODUCTION INCREASING TREND

FUTURE SCOPE:

Higher costs of producing biodiesels relative to fossil — based fuels drive the
studies on optimizing biodiesel production condition. It is a very interesting
upcoming field of research to improve production methods, reaction conditions
and mainly price.

REFERENCE:

1) A review on microwave-assisted biodiesel production
Behzad Khedri, Mostafa Mostafaei & Seyed Mohammad Safieddin Ardebili

2) Theoretical Study of the Transesterification of Triglycerides to Biodiesel Fuel under
Various Conditions
Y. Asakuma**1, O. Kawanamil, K. Maedal, H. Kuramochi2 and K. Fukuil
1 University of Hyogo, Himeji, Japan
2 National Institute of Environmental Study, Tsukuba, Japan
3) www.google.com


http://www.google.com/
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Fun fact : Do you Rhow , the only letter not appearing
in the periodic table is J .

14



15
INVENTION OF THIOPHENE

Siddhartha Das( I?year)

prawing-Arup Biswas(5%"sem)

Thiophene is a heterocyclic compound with the formula
C4H4S,consisting of a planar five membered ring.lt is aromatic as
indicated by it's extensive substitution reactions.lt is a colourless liquid
with a benzene like odour.lt is obtained via coal tar distillation.In which
fraction of coal tar distillation,benzene is obtained,thiophene is
obtained in the same fraction,because the resonance energy of
benzene and thiophene is almost same.[For benzene,it is 36
Kcal/mole,and for thiophene,it is 29 Kcal/mole.But benzene is six
membered and thiophene is five membered compound.Hence
resonance energy per atom is approx 6 Kcal/mole for both the cases]
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. Itwas 1882 .At that time,Organic Chemistry was not a matter of fact
If anyone heated up some branch or leaf and it started to change

_ it'scolour,then people thought that was a big experiment.But what

“was the actual matter? Nobody was well aware of the actual
reasons.At that time Viktor Meyer of Germany was a great
personality

He observed that in presence of catalytic amount of Sulphuric
acid,colourless benzene and para N,N diaminobenzaldehyde reacts to
give a deep red coloured compound.He had showed this reaction in
various workshops of schools and colleges and got praised for.

Once Viktor Meyer was invited to attend an International conference
in USA ...

Viktor Meyer Thiophene

He knew that beside giving the lecture,he had to perform this
reaction on special request. So for that he carried inevitable reactants
and apparatus with him

g
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As usual he was requested to show the reaction. But shockingly it did
not turned out as it was expected to be!

He tried again,but failed.But he had successfully performed this
reaction several times.As a result,people who were present in the
conference were laughing at him

.He felt insulted.There was a line written in his biography,"It was
everyone's delight except the scientist and his assistant.Then he came
to backstage and asked his assistant that every necessary equipments
were rightly brought or not

Then his assistant confessed that one day before the programme,the
benzene bottle that was brought with him had fallen from his
hand.Then he searched for it in local laboratory but they were unable
to give it.Instead of benzene,they gave benzoic acid and from that he
prepared benzene by distilling out with sodalime.Then Viktor Meyer
thought that there is nothing wrong in it but why was the reaction
not turned out the way it should be?

Later it was revealed that the benzene they had generally used was
commercial benzene,which was obtained via coal tar distillation and
the benzene which was obtained via decarboxilation of benzoic acid,
was pure benzene.Then Viktor Meyer thought that there must be
some other substance present in commercial benzene as impurity,for
which the reaction mainly happens.From there,a new compound was
invented.Viktor Meyer named it 'THIOPHENE'.
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This Thiophene is present in the biotin skeleton of Vitamin.Since the
resonance energy of both benzene and thiophene is almost
identical,hence their properties are also near about same.Thus it is a
difficult task to separate them.For this reason,there is a trace
amount of Thiophene impurity present in commercial benzene.

Fun fact
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¥, ACCIDENTAL INVENTIONS 20
THROUGHOUT THE CENTURY

-—-- Sohini Khawn (3 year )

Suppose your ship wrecks and you end up in a deserted i1sland just like Robinson Crusoe (most
you must have imagined yourself in this adventure at least once ain’t it?)Now the basic
necessities would be-water, food and fire. You find a matchbox in your pocket!!!(You can dry
it to use, of course!)You thank the gods since the problem of making a fire is at least eased a

“ bit and that too by a tiny box that costs just 1 rupee and 1s hardly 10gms in weight.

Well, lighting a fire may not be so easy even today if it was not accidentally discovered by
British pharmacist John Walker in 1826 (In 1827, English pharmacist John Walker was stirring
a pot of chemicals that included antimony sulfide and potassium chlorate, and then he noticed
this dried lump at the end of his mixing stick. Now, he tried to scratch it off, but it burst into

flames)

this article I am going to talk about some of such important accidental scientific inventions
which shaped the path of future research. I would also like to highlight about some stuftfs we

use in daily life which are actually there as a result of accidental inventions.
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SOME POPULAR ACCIDENTAL INVENTIONS IN
CHEMISTRY:

MICROWAVE

Baking any dish in seconds which 1s a reality now was a myth before 1940 when

Percy Spencer, an engineer, was working under a U.S. company Raytheon (dealing \
with wartime magnetron tubes used in radar defence, at that time).One day while

working on a magnetron he found at a chocolate bar in his pocket had melted faster

than he expected.

Spencer discovered it was due to emission of microwaves.

Several experiments were held. The first two foods to be intentionally heated with the
tube were popcorn and an egg. The corn popped but the egg exploded when placed
near the tube. To test his theory about the tube, Spencer created a high-density
electromagnetic field by feeding microwave power into a metal box. The internal

temperature of the food placed inside the metal box began to rise rapidly.
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Spencer and the Raytheon Corporation filed for a patent for a method of treating
foodstuffs on October 8, 1945. US Patent 2,495,429 was granted on January 24,
1950.Later this was improvised and the first microwave to be used at home was

introduced in 1976

POLYTHENE:

Though 1t’s a problem now-a-days and replacements are in quest ,one cannot ignore

1ts undeniable utility throughout last few decades!

In March 27,1933 first industrially practical polythene synthesis was discovered by
Eric Fawcett and Reginald Gibson by accident, at ICI (Imperial Chemical Industries)
in Northwich, England. During high-pressure experiments on ethylene, a test vessel
had leaked and a trace of oxygen was present in the chemists’ fresh ethylene sample,

acting as an initiator. Polyethylene formed overnight.ICI saw it’s use and moved

forward for its patent.

Polyethylene’s production did not become common until the late 1950s and not until

the 1970s when magnesium chloride was used for better flexibility.

Now polythene is o
importont poawt inv our
day- to- --day life.



https://en.wikipedia.org/wiki/Polyethylene
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TEFLON (PTEE-polytetrafluoroethylene)

One might not recognize it by name, but teflon is a synthetic polymer used to make
everything from nonstick cooking pans to nail polish. And though it's a genius
invention that changed the way we cook, clean, and groom, the man who discovered
the product—Roy J. Plunkett—did so completely by accident. The scientist was
working at the DuPont Company's Jackson Laboratory in 1938 researching
refrigerants (which help to supply air conditioning and refrigeration) when he noticed
that some of his gas had turned into a white power. After some testing, Plunkett
concluded that the substance was heat-resistant with low surface friction, giving it the

perfect properties for its many uses we see today.

Roy J. Plunkett
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VIAGRA.

| Viagra was the first treatment for erectile dystunction, but that isn't what it was

© originally tested for. Pfizer introduced the chemical Sildenafil, the active drug in

Viagra, as a heart medication.

8

/
The blue pills that brought a revolution in the drug-
industry.

During clinical trials the drug proved ineffective for heart conditions. But men noted that the
medication seemed to cause another effect — stronger and longer-lasting erections. Even if they
hadn't been able to maintain an erection before, the ability returned while they were on Viagra

I — > your
VYViagra
- 2 madam \
. M L ve i,

(.

w

. .
DONT KNOW WHY PTRICK IS
< MADDICTED TO IT SO MuICcH 'Y ’
' ;

o


https://www.washingtonpost.com/wp-srv/national/longterm/Viagra/stories/Viagra060998.htm
https://www.sciencealert.com/clinical-trials
https://www.sciencealert.com/clinical-trials
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INSULIN

In 1889, two doctors at the University of Strasbourg, Oscar Minkowski and Josef von

Mering, were trying to understand how the pancreas affected digestion, so they

removed the organ from a healthy dog.

A few days later, they noticed that flies were swarming around the dog's urine -

something abnormal, and unexpected.

They tested the urine, and found sugar in it. They realized that by removing the
pancreas, they had given the dog diabetes.

Those two never figured out what the pancreas produced that regulated blood sugar.
But during a series of experiments that occurred between 1920 and 1922, researchers
at the University of Toronto were able to isolate a pancreatic secretion that they

called insulin.

Their team was awarded the Nobel Prize, and within a year, the pharmaceutical

company Eli Lilly was making and selling insulin.

Can you imagine the lives of diabetic patients right now, had there been no discovery

of Insulin!


http://books.google.com/books?id=tUSLclf_NoQC&amp;lpg=PA9&amp;ots=i_vVGTa6eD&amp;dq=insulin%20discovery%201889%20dog%20urine&amp;pg=PA9#v=onepage&amp;q=discovery%20of%20insulin&amp;f=false
https://www.sciencealert.com/diabetes
https://www.nobelprize.org/educational/medicine/insulin/discovery-insulin.html
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LSD (lysergic acid dietylamide):

Albert Hoffiman was trying to stabilize lysergic acid, a derivative of a fungal
compound used in a migraine medicine. He ended up synthesizing a compound called
lysergic acid diethylamide, or LSD. Later, he accidentally exposed himself to 1t and

W felt dizzy with hallucinations. On April 19, 1943, he tested i1t on himself again and

" RESEARCH
LAB

\ets CLUYS
gyar -

needed a lab assistant to help him home.

\

- Edited by Sayantan Chakraborty(5t" Sem)
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Now, maybe it’s not a discovery that is helpful in any way as LSD can affect one’s
mental health only in a negative way, and it has not benetited mankind as such. Let’s

Just say 1t’s one of the curse that found its existence through an accident!

The effecty of LSD awe- sleeplessness, tremors
and wser cowv become fixated on the
intensity of certainv colours etc

Several other example of such accidental discoveries can be laid forward such
as,most notable ones being- X-Rays, Radioactivity(l have not mentioned about them
since these discoveries are already popular, instead I have tried to highlight the ‘not-
so-popular’ discoveries that have greatly impacted our society, here) Velcro,
superglue (cyanoacrylate), penicillin, champagne, etc. which are parts of our lives
and have benefited us in every way possible. God knows where we would stand today

had something creative like this, not emerged in form of unexpected results

3 o o ke o e o o ok kK



Fun fact

T WASNT

| AN ACCIDENT... |

| WANTED To
SEE HOW T WouLD
REACT WITH FLoOR
MOLECULES.

28



|

29

IS CHEMISTRY TASTY?

AMRITA KONER
SOUMYADEEP MUKHERJEE

O
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Have you ever imagined what fills our plates and our
tummy ?’Food right? Well nowadays we are cool if we
update our social status with colorfully decorated
gourmet dishes. Now what if | tell that behind those
colors, the smell, the taste which constitutes a delicacy
lies dozens of chemical compounds, molecules so big
that won’t even fit in your plate. Now don’t worry you
food lovers these compounds are naturally occurring and
almost all of them are suitable for our body. So where lies
the beauty?

Chemistry lies in every spoonful you take. You just need
the eye for it. From veggies to spices, from meats to oils,
savory, sweet you name it, has a hidden compound that
enlightens the flavor, smell and color. And they have
health benefits too, except of course for the appealing
alcoholic drinks which will make you go tipsy. Any
favorites? “Fried chicken lovers- beware of the oil”. “Chili
lovers- do you know the spicier you go, the more you
increase your protein intake”. Well more of that later- let
first take a dive into everyday food. The flow chart will
develop a taste.
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BASMATI RICE

Feel the aroma yet?
Well it’s the
carbohydrates that
fills you up. The
aroma has 100s of
compounds
including phenols,
alcohols,
hydrocarbons and
ketones. Though the
main compound
being 2-acetyl, 1-
pyrroline (2AP)
which forms the
major aged aroma

SPICES

Oh! Let the aroma conquer our
senses. Where to start | wonder.
Turmeric contains
demethoxycurcumin (antioxidants),
cardamom has 1,8-cineole (not
everyone likes it though), cinnamon
consist of cinammic acid (love the
burnt taste), Clove has the most
powerful antioxidant on the planet
Eugenol.(also antibacterial), Cumin
has an aldehyde with its name
(cuminaldehyde), Pepper has
piperine (will make you sneeze).
Never forget your chili which has
capsaicin in its veins.

Which oil do you prefer?

| will suggest olive oil or
soybean oil. As a chemist |
know these oils have stearic,
palmitic and oleic acid which
are all digestible. Mustard oil
however has the rich texture
and strong aroma, it has erucic
acid about 60% which is
indigestible. It is a culture not
to use butter which | support
as ghee being unclarified has
all those essential compounds
which processed products
don't.

The best part

Though veg-biryani isn’t
a considerable dish still
the benefits of veggies

are accountable. Veggies

contain large peptide
chains which are the
building blocks of
protein. Shah Jahan
loved mutton and so do
we, both rich in proteins
and unsaturated fat, our
taste bud’s first love. For
eggs you will have
omega3 and the chicken
lovers eniov the healthy

We consider our lunch healthy and indeed it is. A complete meal full of
chemistry. Wait there! We are not done. Do you know that all these
compounds are natural products and the synthetic organic chemists work
their day and night out in the laboratory to replicate these molecules? There
are now millions of flavoring agents in your nearby stores, which are both
instant and rich. As japan has their all flavor kitkats, we have our biryani
flavored instant noodles. Sounds nasty right?

Since we had our lunch how about desert? We all fancy our ice cream
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‘Ice cream’just sounds delicious. The first choice of every
foodie. A creamy gesture with lots of milk and variety of
flavours. An ice cream type of food was eaten in China first time
in 618- 97AD. In ancient history it was found that Roman
emperors sent slaves to mountain top to bring back fresh ice
which was then further flavoured and served as ice cream.
Thereafter in Europe and in early America it became popular
and they invented the common method of producing icecream
and also developed its taste. Actually ice cream is a type of
emulsion, a combination of fat and water that usually wouldn’t
mix together without separating. It is a combination of ice
crystal, air, sugar and milk. There are various types of flavours
like Vanilla,Chocolate, Walnut, Butterscotch Ribbon and
otherflavours and colours are made artificially. Natural dyes
such as anthocyanins can then be added to ensure the ice
cream is the correct colour. Main ingredients are milk sugar and
protein. Its taste so good because of fat. Each should contain
minimum 10 percent of fat. Some stabilizers like gelatin, egg
yolks are also used to prevent large crystal formation which to
melt an ice cream.
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MILKY IT IS

Main ingredient being milk, the calcium and protein is yours. Milk’s main
constituent is lactose- a disaccharide made of galactose and glucose (if you
are lactose intolerant it means that your body does not produce the
enzyme lactase which breakdown lactose). Don’t worry almond milk is tasty
too. Anyways you have casein a high quality protein in milk.

CREAM

NAME your FLAVORS

Colorful isn’t it?

Chocolate has theobromine, the flavoring
agent for cacao plants. Anthocyanin, a natural dyes is used.

Like caramel or nougat or marshmallow? They Besides that edible synthetic
all are sugar syrup and corn syrup. a|tel"natlveS are a|SO ava"able WhiCh
are a bit unhealthy too.

Almond flavor comes from benzaldehyde and
vanilla has vanillin.

Well these days you don’t have to visit an ice cream store to buy you favorite,
online stores got you. They have developed techniques to deep freeze your
ice cream using liquid nitrogen up to a jaw dropping -170°c. So no matter
how far you are, your cone will not go drippy. Ever heard of dripping dots?
The company in the United States makes its ice cream by raining their
mixture in liquid nitrogen and there you have it ice cream chips. Sounds fun
right?



34

Cooking with chemistry is like an adventure with mystery involving
kitchen stuffs. The most interesting laboratory is our kitchen to do
experiment with delicious foods. There is a cool chemistry behind
fried foods. Basically fried food is all about oil and is made by adding
multiple layers of batter around the food.Flour or breadcrumbs may
also be used. At first the surface of food being dehydrated, a crispy
crust is formed. Then oil is absorbed by the crust and undergoes
breakdown of proteins. It should be fried at higher temperature
because proteins break down more easily at lower temperatures.
That’s because polyunsaturated fats have some weak carbon-
hydrogen bonds, which break and set off a chain of chemical
reactions that eventually produce volatile compounds. On Further
heating it becomes crunchier. Fried foods first originated in Greece,
where they were initially fried in olive oil. In 13th century deep fried
food like funnel cake were popularized in Europe. There are lots of
fried food all over the world like onion rings, doughnuts, French fries,
jalebi,fried chicken, tempura spring roll- literally it’s difficult to
complete the list. Just try it at home, make a crunchy, crispy, delicious
bucket of French fries.

Caution: Don’t forget to treat a chemist with yummy foods
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Chemistry was poor before the foundation of distilleries. Yes, now | got your
attention. Its late night and you are full of fatigue or just an enthusiast, this
drink will take you to the stars “ALCOHOL”.

The simplest of chemical reactions (fermentation) has driven the world crazy
since the rise of Rome. Though alcohol is not a drink, it’s the principle
compound of the globally consumed fermented liquor.

Ethanol or ethyl alcohol is produced when the yeast, saccharomyces
cerevisiae eats through grape juice, barley, rice water or any other ingredient
high in sugar content. In the reaction glucose breaks down to ethyl alcohol
and carbon dioxide.

Amylolytic enzymes Yeast
Starch Glucose Ethanol & Carbon dioxide
H(CgHygOy),OH ™mmm— | C.H,,0, ™= 50 C,H;OH 2¢O,
162 (n) 180 (n) 46 (2n) 44 (2n)
100% 111.11% 56.79% 54.32%

" This reaction have seen people loosing war, loosing marriage, loosing
life and even memoiries.

However for chemists like us alcohol is a solution, the drink however consists
of 100s of other compounds. Irish or scotch- well that’s for whiskey lovers,
Guaiacol is the compound that gives whiskey its burnt smoky taste and
aroma. The colour however comes from the oak barrels they are aged in. The
price varies with the period over which it is aged. The taste is again vanilla
coming from vanillin. There are impurities as well like isoamyl alcohol and
propanol.
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Are you Russian?Bopaka or the Russian holy water is a clear alcoholic drink
made by fermenting potatoes. The reactions remains same but vodka has an
immense burning sensation owing to its high alcohol percentage. The
Russians like it simple but companies like Smirnoff and Absolute has
revolutionized the drink globally by introducing flavored drinks like the all-
time classic caramel, the watermelon, cherry, citrus, green apple and many
more. The flavors mostly include compounds like citric acid, coumarin and
limonene.These drinks contain glycerol as a smoothening agent- yes you
heard it right Russians love it smooth!

Why travel the world when our country has been making liquor since the age
of gods. India has the highest variety of indigenous alcoholic drink than any
other. Say “handia” of Jharkhand, “taari” of Bengal, “Apong” of assam to
“thaati kallu” of kerala, the list goes on with a regional traditional drink in
every state, we are all intoxicated. India however manufactures the second
highest selling rum in the world “old monk”. The rum dates back to late 50s
started from a single distillery. So yes we love our “ 1

How does alcohol make us go tipsy? Ethanol after consumption undergoes
oxidation in the stomach aerially and forms ethanal, an aldehyde and further
oxidizes to ethanoic acid or acetic acid. This acid makes our tummy go ache
by lowering the ph. The aldehyde formed is absorbed by blood and carried to
every part of the body. Human coordination is maintained by synapses which
allows neurons to transmit electrical signals throughout the body at a very
high speed. The aldehyde formed now fits in the synapses and creates gaps in
electrical transmission leading to delay in coordination which results in either
swayed walking, slow speech even nausea and disability in decision making.
This is why it is dangerous to drink and drive.
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Being sober or tipsy is one’s own choice but understanding how it works is
fasclc;tion. Chemistry is the most fascinating subject and you will get that

even i
&

you are drunk.
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Fun fact .
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THE CHEMISTRY OF BEAJUTY

-Megha Bhowmick(.?rd year)

Gas=ao

—---prawing by T@nay Nag

""Chemistry has large impact in different industry but in beauty industry? Yes
you are correct it has large impact in beauty products. Cosmetics are the
integral part of our life and chemicals are used in cosmetics in large scale. So
now a days it is necessary to know about their function and toxicity in our
body. So lets start with ...........

Toothpaste is one of the sanitary products that we used

everyday......morning and evening. Not only it helps to keep our teeth clean
also prevent goggles from fogging. So let’s describe the chemistry of
toothpaste.
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What's in
toothpaste?

Al asiver 209
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Calcium carbonate

an abrasive used to remove plague

Sorbitol

prevents loss of water and hardening of toothpaste

Glycerine

it helps to form foams in mouth

Titanium dioxide

makes the toothpaste white

Triclosan

an bacterial agent used to inhibit bacteria

Methylsalicylate

give pleasant flavour of wintergreen

Triclosan ..
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Now. the most essential thing is soap......what is the chemistry
behind soaps how do soaps perform the cleaning action ?

Ol soluble (hydrophobic) tail ~ Water soluble
(hydrophilic)
head

A SOQapP is an organic substance, composed of the compounds

carbon ,oxygen ,sulphur and hydrogen. All soaps contain vital
cleaning agent called surfactant which attach themselves to the
particle of dirt and lift them away . It’s one part is hydrophilic and
another part is hydrophobic. The hydrophobic tail of surfactant digs
its way into the dirt , while another tail is drawn into the water. The
surfactant increase the wetting ability of water by reducing its
surface tension .

-
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Shampoo is generally made by combining a surfactant, most

often sodium lauryl sulphate with a co surfactant . The sulphate
ingredients acts as a surfactant ,it help to tap oil and grease .The most
common chemicals used in shampoo is parabens. The commonly used
parabens are methyl parabens, propyl parabens and ethyl paraben. A
number of studies show that methyl parabens may cause skin
damage.

1) Before washing 2) Rolling-up

| = -:\ s
® Ko e
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3) Dilution phase 4) Conditioning

Hair dyes- hydrogen peroxide is used in hair dyes as an oxidiser,

oxidising the natural melanin pigments of hair and causing them to
lose their colour . It also aids the dyeing process by oxidising other
chemicals in the dye mixture such as paraphenylenediamine to help
produce the dye molecules that then colour the hair.

NH,

H,N

PARAPHENYLENEDIAMINE
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Nailpaint now comes the question of nail paint. Ethy/ acetate and

butyl acetate are commonly used as a solvent and give nail polish its
characteristics smell .Acetone used as nailpolish remover . But we girls are
not worried about chemicals our main concern is about nail paint colour
and cracking and chipping . Dibutyl phthalate used as a plasticiser which
prevemts cracking and chipping . Now a days it has been banned due to
health concern. Benzophenone-1 act as stabilizer and prevent the changing
colour when exposed to sunlight.

sne

LipStiCkS the most important things in the women's bag is lipstick.

There are too many shades are available . lipstick colour originates from a
range of different pigments and dyes . Carmine red is a pigment derived from
scale insects. Eosin also known as D and Cred no 22 is a dye which reacts
with the amino groups in the proteins of the skin to produce a dark red
colour .Titanium dioxide can be used to dilute colour and give pink shades.
Many natural wax are used . has highest melting point and
prevent lipstick from melting too easily. Waxes also give emollient properties
and glossiness and also oils like castor oil make it glossy. Now a days most
common is Matte lipstick. What is matt lipstick
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Matte lipstick contain more wax and pigments and less oil which
makes a drier texture. But the minerals oil used in lipstick may block
the skin pores it contain lead which is harmful

Sunscreen it is widely used among us . This include inorganic

pigments like titanium dioxide and organic compound like oxybenzone
, octocrylene are used as a ingredients to protect our skin from uv ray
but these can cause skin burn and skincancer .

Now after use the cosmetics products we have to apply Make up

Remover |t contain water _etc . water
is the main solvent used in make up remover . the remover capable of
breaking the interaction between makeup and skin and maintain the makeup
dissolve

Beauty industry is not bound only among women but it is widely popular

among men like Shaving cream ..... the ingredients are minerals
oil,glycols, phthalates, formaldehyde etc. Shaving cream creates a thin layer
between the blade and the skin, ensuring less friction and minimizing the risk
of redness, razor burn, and irritation and fewer nick and cuts. It is also toxic
because the mineral oil block the skin pore.



4 44

After shave often contains an anticeptic agent such as denatured
alcohol, stearate citrate to prevent infection of cuts as well as to act
as an astringent to reduce skin irritation.

» Lanolin and polyoxyethylene sorbitan monostearate are both
emulsifiers which hold water to the skin

Lanolin ‘

» Glycerin, a solvent and an emollient, renders skin softer
and more supple. HHH
|
H—C—C—C—H

Glycerine ,
OHOHOH

So from the above description, one can easily draw conclusions
regarding the safety of a cosmetic products. Although the chemicals
in cosmetics products are intented to improve skin ,lips and lashes,
some can cause adverse effect such as acne, wrinkles even skin
cancer miscarriage for pregnant women . Hence it is not
recommended to use cosmetics too regularly.

%k %k %k 3k %k >k %k %k k %k k



—

/Fun fact :



| FROM A LETHAL CHEMICAL WARFARE | 46

REAGEN'I' TO AN ANTI-CANCER DRUG

--- Farhan Kalakar ( 3" year )

-drawing by Arup Biswas(5" Sem)

- Chemical warfare occurred for the first time in1915, when Germany released

chlorine gas against French and British forces in the battle of Ypers. For the
reminder of World War-1, both sides used a variety of chemical agents as
weapons. One of the more common was mustard gas, agent that produces
large blisters on exposed skin.

«> Mustard gas is extremely reactive because it’s highly nucleophilic

sulphur atom easily displaces a chloride ion by an intramolecular SN2
reaction, forming a cyclic sulfonium ion that reacts rapidly with a
nucleophile.The sulfonium salt is particularly reactive because of its strained
three-membered ring and the excellent(positively charged) leaving group.



47

The blistering caused by mastard gas results the high local concentration of
HCl when masteard gas comes into contact with water or any other
nucleophile on the surface of the skin or lung tissues majorly damaging &
hence causing skin and lugh cancers respectively.

Cl e c : Cl Zatne H20:, Cl o OH , g

mustard gas sulfonium ion

+ Cl |
Bl + pHo o 5 TOH s L~""on + K&

Autopsies of soldiers killed by mastard gas in World War-1 revealed that they
had extremely low white blood counts and defects in bone marrow
development, indicating profound effects on rapidly dividing cells.

However, being such an enormous awful aspect of this poisonous gas,
chemists of that decade were practically able to resolve the major outcome of
this as an anti cancer drug. Now, a big question comes in our mind is “HOW?>.

We all know that Cancer which has really not been answered till
2020 but still trying the best by the Scientists of various aspects everyday.

Now let me explain first with my small knowledge about CANCER!..

The name cancer is characterized by the uncontrolled growth and
proliferation of cells. The discovery that mastard gas affected rapidly
dividing cells suggested that it might be an effective antitumor agent
whenever being alkylated. Therefore, chemists started looking for less
reactive mustard gas that might be used in chemotherapy~that is, via in this
way A Chemical Warefare Agent can be the Antidotel..

F N
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> How the Antidote Works?..Yes, If we closely look at the mechanism,

mustard gas forms a three-membered ring that can react rapidly with
nucleophiles, its clinical reactivity as thought to be due its ability to alkylate
groups on the surface of DNA. Alkylating DNA can destroy it, which means that
the rapidly growing cells of cancerous tumors are killed. Unfortunately,
Compounds used for chemotherapy can also kill normal cells. That is why many
side effects such as nausea and hair loss, ate associated with cancer therapy.

The challenge for chemists now is go find drugs that will target only cancer
cells.

HO ~ NH; ) o/
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chloroambucil carmustine

*>Note: The Cancer drugs shown here are all biological alkylating
agents~they attach an alkyl group to a nucleophile under physiological
conditions and hence are eco-friendly to the human system.
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IRONMAN: THE BIOLOGICAL SUPERHERO

—— Sunando Santra 51

Iron is an essential element for blood production. About 70 percent of your body's iron is found in the red
blood cells of your blood called hemoglobin and in muscle cells called myoglobin. Hemoglobin is essential
for transferring oxygen in your blood from the lungs to the tissues. Myoglobin, in muscle cells, accepts,

stores, transports and releases oxygen.

About 6 percent of body iron is a component of certain proteins, essential for respiration and energy
metabolism, and as a component of enzymes involved in the synthesis of collagen and some

neurotransmitters. Iron also is needed for proper immune function.

About 25 percent of the iron in the body is stored as ferritin, found in cells and circulates in the blood. The
average adult male has about 1,000 mg of stored iron (enough for about three years), whereas women on
average have only about 300 mg (enough for about six months). When iron intake is chronically low,

stores can become depleted, decreasing hemoglobin levels.

When iron stores are exhausted, the condition is called iron depletion. Further decreases may be called

iron-deficient erythropoiesis and still further decreases produce iron deficiency anemia.

Blood loss is the most common cause of iron deficiency. In men and postmenopausal women, iron
deficiency is almost always the result of gastrointestinal blood loss. In menstruating women, genitourinary
blood loss often accounts for increased iron requirements. Oral contraceptives tend to decrease menstrual
' blood loss, whereas intrauterine devices tend to increase menstrual bleeding. Other causes of genitourinary

bleeding and respiratory tract bleeding also increase iron requirements.

For blood donors, each donation results in the loss of 200 to 250 mg of iron. During periods of growth in
infancy, childhood and adolescence, iron requirements may outstrip the supply of iron from diet and stores.
Iron loss from tissue growth during pregnancy and from bleeding during delivery and post-partum averages

740 mg. Breastfeeding increases iron requirements by about 0.5 to 1 mg a day.

Iron helps oxygenate the blood

The key function of iron is to facilitate oxygen transport by hemoglobin, the oxygen-carrying pigment of
the erythrocytes (red blood cells)'. It is also involved in oxygen storage by myoglobin, an iron-containing
protein that transports and stores oxygen within muscle and releases it to meet increased metabolic

demands during muscle contraction
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Iron helps convert blood sugar to energy
|

Our bodies need iron to convert blood sugar to energy. It helps boost hemoglobin production
and thus increases the transport of oxygen to help alleviate fatigue and tiredness. Also, the
creation of enzymes (which play a vital role in the production of new cells, amino acids,
hormones and neurotransmitters) also depends on iron. Whether you’re an Olympic athlete or a
regular person with a 9-5 desk job, your body needs iron to perform at its physical and mental

best.

Iron boosts the immune system

Iron 1s vital for the proliferation of all cells including those of the immune system. Having an
adequate amount of iron in your system will help your immune system to function helping you

to support and maintain good health

Iron aids cognitive function
Iron deficiency can contribute to impaired cognitive function?.
Iron supports healthy skin, hair and nails

Iron supports enzyme systems that are involved in the synthesis of collagen and elastin. It helps
the hair to become vibrant and shiny and it also helps prevent the nails from becoming brittle

and dry by keeping them strong and moist.

Our bodies don’t produce iron by themselves and also lose it through a number of ways
including menstruation, urination, defecation, sweat and the exfoliation of dead skin cells. Iron
deficiency is the most common nutritional deficiency in the world. This means we need to

consume sufficient amounts of it as part of a healthy balanced diet.

What is the role of iron?

Iron plays an important role in the body. One of the main roles of iron is to help our red blood

cells transport oxygen to all parts of the body.
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Agel/sex mg/day®
4-12 months 0.96
13-24 months 0.61
2-5 years 0.70
6-11 years 1.7
12-16 years (girls) 2.02
12-16 years (boys) 1.82
Adult males

Pregnant women® 1.14
First trimester 0.8
Second and third trimester 6.3

Lactating women 1.31
Menstruating women 2.38

Postmenopausal women 0.96

3 Absorbed iron is the fraction that passes from the gastrointestinal tract into the body
for further use. ® Calculated on the basis of median weight for age. “Requirements
during pregnancy depend on the woman’s iron status prior to pregnancy

B 7 R
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CONSEQUENCES AND CAUSES OF IRON DEFICIENCY

Consequences of iron deficiency

Iron deficiency is defined as a condition in which there are no mobilizable iron stores and in which signs of
a compromised supply of iron to tissues, including the erythron, are noted. Iron deficiency can exist with
or without anemia. Some functional changes may occur in the absence of anemia, but the most functional
deficits appear to occur with the development of anemia. Even mild and moderate forms of iron deficiency
anemia can be associated with functional impairments affecting cognitive development, immunity
mechanisms, and work capacity. Iron deficiency during pregnancy is associated with a variety of adverse
outcomes for both mother and infant, including increased risk of sepsis, maternal mortality, perinatal
mortality, and low birth weight. Iron deficiency and anemia also reduce learning ability and are associated

with increased rates of morbidity.

Causes of iron deficiency

Iron deficiency results from depletion of iron stores and occurs when iron absorption cannot keep pace
over an extended period with the metabolic demands for iron to sustain growth and to replenish iron loss,
which is primarily related to blood loss. The primary causes of iron deficiency include low intake of
bioavailable iron, increased iron requirements as a result of rapid growth, pregnancy, menstruation, and
excess blood loss caused by pathologic infections, such as hook worm and whipworm causing

gastrointestinal blood loss and impaired absorption of iron.

The frequency of iron deficiency rises in female adolescents because menstrual iron losses are
superimposed with needs for rapid growth. Other risk factors for iron deficiency in young women are high

parity, use of an intrauterine device, and vegetarian diets.

Nutritional iron deficiency arises when physiological requirements cannot be met by iron absorption from
the diet. Dietary iron bioavailability is low in populations consuming monotonous plant-based diets with
little meat._In many developing countries, plant-based weaning-foods are rarely fortified with iron, and the

frequency of anemia exceeds 50% in children younger than 4 years.

When iron stores are depleted and insufficient iron is available for erythropoiesis, hemoglobin synthesis in

erythrocyte precursors become impaired and hematologic signs of iron deficiency anemia appear.



> 55

Iron deficiency anemia

The most significant and common cause of anemia is iron deficiency. If iron intake is limited
or inadequate due to poor dietary intake, anemia may occur as a result. This is called iron
deficiency anemia. Iron deficiency anemia can also occur when there are stomach ulcers or
other sources of slow, chronic bleeding (colon cancer, uterine cancer, intestinal polyps,

hemorrhoids, etc).

Power Up with I ON
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B Eco-friendly polymer
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-drawing by ARUP BISWAS(5"" Sem)

Have you ever wonder while eating a capsule covered with plastic

like substance? Don't panic, the plastic like cover of capsules is not really plastic. It is a

biodegradable and water dissolving polymer. Afier taking those pills, the covering is dissolved

in body and the main substance inside it becomes absorbable.

We are actually surrounded everywhere by polymers. From the small polythene bags we use to
the large shari, Indian women used to wear, are examples of polymer. But unfortunately most of 9

them are non-biodegradable. Nowadays polymer became an essential part of human life. So we
need to invent or use more environment friendly polymer. Let’s start a journey to know more
about this essential fopic and to start thinking in a different way, to save the

environment.

A polymer is a substance or material consisting of very large molecules, or
macromolecules of repeatingsubunits. Due to their board spectrum of properties, both

synthetic and natural polymers play essential and ubiquitous roles in everydaylife. "
| W
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Environmental friendly polymer are defined as materials whose chemical and
physical characteristics undergo deterioration and completely degrade when exposed
to microorganisms, aerobic and anaerobic processes. A various type of Eco friendly
polymer is present in the world .The materials develop it like starch, cellulose and
Polyesters. The common example of aliphatic biodegradable polymers are poly
glycolic  acid  (PGA),polyhydroxybutyrate,polyhydroxy  butyrate  -co-beta
hydroxyvalerate, PCL, Nylon -2nylon-6.

Eco friendly polymer is very helpful in our life. An increasing number of
applications have emerged recently (including packaging biomedical products , textiles
, agriculture , house hold use and building) where biodegradable polymers are
particularly suitable as sustainable alternatives .The development of a multi- layered
bio composite based on expanded starch reinforced by natural fibers for food
packaging applications . Also the developmentof mulching and silage films based on
proteins extracted from cotton seeds for agricultural applications. Also Eco friendly
polymer is applicable of a bio composite for automobile applications associating poly

lactic acid

Based materials and alterable glass fibres .The formulation of poly lactic acid -based
blowing films for textile applications, such as disposable safety work wear and the
processing of poly lactic acid based from products for several industrial sectors such
as packaging and transport. Bio-composites where the successive transformation

process from the raw materials to the final products are environmental friendly.
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Agro polymers include starch -based and protein based polymers. Starch is the main
storage supply in botanical sources such as cereals (wheat,maize,rice....),tubers
(potato...) and legumes (pea...) from biotechnology (conventional synthesis from bio-
derived monomers) such as poly lactides (PLA). By extraction from microorganisms
such as poly-hydroxyalkanoates (PHA) and petrochemical synthesis from synthesis

monomers) such as poly caprolactone (PCL) and aromatic and aliphatic co polyesters.

Alterable glass fibre is aneco-friendly polymer.It developed in recent years have been
used in medical applications. They are based on silicate,calcium and phosphate

components , leading to an improvement in microorganism activity .

Also PLA is a biodegradable polymer. Poly-hydroxyalkanoates is aliphatic polyester.

PCL is widely used as a PVC solid plasticizer or for polyurethane applications

Nylon-2-Nylon-6 is an eco-friendly polymer. 1t is used in making ropes and parachutes
and artificial fibres. The progress made in the field of environmental friendly
biodegradable polymers and composites over the past ten years has been impressive.
A large number of companies are involved in this area, producing a wide range of
products. There are also major ongoing advances in research and development
contributing to the increased attractiveness of chemical sciences and technology for a
new generation of scientists and engineers. Their relatively high production and
processing costs , and the need to minimize the use of agricultural land and
forests,thereby also avoiding competition with food production and adverse effects on

biodiversity and other environmental impacts .
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Remember, where we started this journey? Yes! From the small covering of capsule.
Now we have discussed environment friendly polymer in brief. And you, my dear
friend who have gone through this wonderful journey with me, can easily conclude that

there are numerous polymer, which surrounds us. That maybe a small capsule

Covering or maybe a giant electronic frame. Thank you, once again to stay with me
throughout this journey. Now I started to feel that we can change the world for a better
tomorrow by using more environment friendly polymer. This may not happen in one
day. But I am sure that, we can do that in near future. And with this essence of hope
fo change the world for a better tomorrow , let'’s end this wondertful journey by reciting

some lines from the poem ‘Stopping by Woods on a Snowy Evening' by Robert Frost
“The woods are lovely, dark and deep,

But I have promises to keep,

And miles to go before I sleep,

And miles to go before I sleep. " e mmmmm
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contains a lot of iron oxide or rust.

Do you know , Mars is red because its surface
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Artificial intelligence (Al) is known as computer intelligence or
machine intelligence which means machines that are superior to
humans in every possible ways. Back in the 1950s, Al is first
discovered. Al systems will typically demonstrate some of the
behaviours associated with human intelligence like
planning,learning,problem solving, etc.

At a very high level artificial intelligence is splitted into two types:
narrow Al and artificial general intelligence(AGlI).

Artificial intelligence is not a future, Al is already here. Nowadays, Al
is being used more and more by chemists to perform various tasks.
Research in Al applied to chemistry has largely been fueled by the
need to accelerate drug discovery and reduce its huge costs and the
time to market the new drugs. However the applications of Al in
chemistry are not limited to drug discovery.

Artificial intelligence can also predict molecular properties accurately.
Methods of prediction of molecular properties are Quantitative
Structure Activity Relationships(QSAR) and Quantitative Structure
Property Relationships(QSPR) for a long time.Today machine learning
algorithms have been used to predict molecular properties like
solubility, melting pt. , bioactivity, toxicity, atomization energy,
HOMO/LUMO energies etc.The infos. from machine intelligence are
entirely data-driven; they are not based on physical laws.Al can be
used in combination with other prediction methods to predict
properties more accurately than humans.
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In the case of Molecular Designing, chemists uses their knowledge and
creativity to propose new molecular structures but there is some
limitations such as ‘Human creativity’ is biased and human mind are
not capable of designing large sets of new molecules in a reasonable
time.Here A.l. plays the pivotal role to the human creativity for
designing molecular structures. It can generate huge number of
molecules in very short time.We can convert our known molecules to
new similar molecules by the help of Al and also the new designed
molecules can either be synthesized or used for virtual screening by Al
based software

Today artificial intelligence has emerged as a valuable complement to
the scientists for Retrosynthesis analysis,recently,several high
performance machine learning based algorithms have been developed
to assist chemists doing retrosynthesis. These algorithms has been
trained on very large number of organic reations but there are some
limitations on these Al based tools which can be solved in future by
the help of science and technology .However, these Al based
retrosynthetic tools are already very valuable for organic
chemistry.Some of the chemists said Al will bring revolution in organic
chemistry in future.

Artificial intelligence can also help to predict the reaction outcomes as
well as the conditions involved in that particular reactions. These
predictions fully based on the datas of millions of organic reactions.lt
can also optimize the chemical reactions.
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So, Machine intelligence or A.l. is bringing the new future in the field
of Chemistry.These tools are impressive in performance and boost the
productivity of the chemists.There are some negative signs of
thismachine intelligence.Artificial intelligence can be superior than
humans but these machines have not any senses like humans.So to
achieve its target,it can undergo several dangerous steps to finish its
tasks which can be bad or even worst for mankind. So according to

Stephen Hawkins, “ The invention of A.G.I will be the end of Human
race.”
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| Fun fact : Do you kRnow , tn switzerland it is illegal to
own just one guinea pig.



i/» THE SCENT OF CHEMISTRY 8 s
Souvick Karmakar (2" sem)

INTRODUCTION:

From the charming smells of flower gardens to the garbage dumps of the cityside,
from the smell of a delicious chocolate cake to the sweet smell of perfumes, from
dawn to dusk we can smell almost everything. And smells are important to sense
our surroundings. And for this purpose we all have a nose which helps to sense the
smells. Though we all know these things.

Did you ever think how do we smell?

HOW DO WE GET SMELL?
Actually, it’s a very interesting topic not just only for a large number of people

but scientists too throughout the world, and according to their research they
observed that to be smelt, the molecules must vaporise, either as a result of
evaporation of a liquid or sublimation of a solid (e.g. menthol or camphor).
They are therefore fairly small molecules, with MW of below about 300 {but
some small molecules, like glucose (MW = 180), are odourless if they are non-
volatile} and must also at least have some solubility in water and be lipophilic
in nature (Note: some volatile molecules cannot be smelled, such as N», H,0,,
O,and, tragically, CO.). These are the characteristics of the molecules to have
a smell, so now we have a good question how we smell the odour...?
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Simple alkylpyrazines like 2,3-dimethylpyrazine (1) and 2,6-
dimethylpyrazine (2) are responsible for the nutty smells of roasted peanuts
and baked bread; just a small tweak, and 2-ethyl-3,5-dimethylpyrazine (3) is
one of the 'chocolate' molecules that rounds out the roasted smell of coffee.
Substituting slightly different groups to give 2-isobutyl-3-methoxypyrazine (4)
gives green bell peppers their distinctive smell, which can be detected as low
as 0.002 parts per billion; and 2-acetylpyrazine (5) smells of roasted popcorn.

Scientists have tried to make links between molecules and their smell using
two different types of theory — one, based on the shape of molecules and the
other, on their vibrational properties.

1. Shape theory

In 1946, Linus Pauling proposed that the smell of a molecule was determined
by its shape and size. This idea was taken up by R. W. Moncrieff, and
developed by John E. Amoore, and was based on a 'lock-and-key' principle.
Amoore suggested that there were seven types of 'primary' odours -
camphoraceous, musky, floral, pungent, ethereal, minty and putrid (other
types such as almond, aromatic and aniseed were also possibilities). He
hypothesised that these corresponded to different shaped receptors, which
recognised different 'shaped' odorants. The overall smell was determined by

the strength of binding of a molecule to the various receptors.

In the middle of 1960s this theory was believed to be inadequate, and was
supplanted by the 'weak shape' or odotype theory. This theory, again based
on the shape of molecules, suggested that receptors probe sections of a
molecule, and that the overall smell reflects the combination of the
responses from the different receptors.
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Significant smell differences have, however, 87
been reported for molecules with similar shapes. For example, 1,1
dimethylcyclohexane(15) is described as camphoraceous with a faint sweet
fruity, powdery, background; the Si substituted analogue, 1,1-dimethyl-1-
silacyclohexane (16) has an intense chemical-green note reminiscent of cis -3-
hexenol, with a faint camphoraceous background.

Compound -15,16

One argument generally given in favour of odotype theory is based on chiral
molecules. While most enantiomer pairs have similar smells (to humans), a
significant minority have different smells, the most familiar example being
the isomers of carvone(18) (spearmint and caraway smells).

compound 18



A ‘shape-based' theory explains this difference in odour by pointing out that
binding of optical isomers to chiral protein-based receptors will differ,
whereas the two molecules will have identical infrared spectra. Biophysicist,
Luca Turin suggested that one isomer may be bound to the receptor so that
its carbonyl group is oriented unfavourably with respect to excitation,
explaining the difference in odour.

2. Vibrational theory

In 1938 Malcolm Dyson put forward the
vibrational theory of smell, which was developed by Robert H. Wright (1964),
and has recently been modified by Turin (1996). According to Turin, receptors
detect vibrational frequencies of odour molecules. Molecular vibrations, he
suggests, are transmitted from olfactory receptor proteins (which effectively
behave as vibrational spectrometers) via a mechanism of electron tunnelling.
When the receptor site is empty, electrons are unable to tunnel across
(traverse) the binding site, because no suitable pathway exists; when an
odorant is bound, electrons can lose energy by tunnelling, through exciting an
appropriate vibrational mode of the molecule. This electron flow is
transmitted through a zinc ion to a G-protein, activating the receptor. 8

In favour of the vibrational model, Turin argued that
the presence of certain functional groups, such as -SH and -NO,, often gives
rise to characteristic odours (such as 'bad egg') that appear to reflect the
functional group rather than molecular shape.He suggested that the 'unique'
smell character of thiols (most famously used by skunks) coincides with the S-
H stretching frequency ca 2550 cm-1, a region found in few other molecules,
though decaborane,, B10 H14, whose B-H stretching vibrations also in this
region, has a similar smell. However, not all thiols have this nauseating smell,
a prominent exception being 1- p -methene-8-thiol, the key odorant
responsible for the smell of grapefruit.



-*Turin went on to make the following prediction based on his

theory:

89

e A mixture of guaiacol (19) and benzaldehyde (6) would have a smell similar
to vanillin (20) because, taken together, these two molecules contain the
same functional groups and hence vibrational frequencies, as vanillin.;
the deuterated phenylethanone (21) has a less sweet, more solvent-like smell
than phenylethanone. These molecules have significantly different vibrational
spectra but identical shapes. However, again independent research revealed

that volunteers were not able to detect any difference.

(19) GUAIACOL

D

D

©/OCH3

D

o)

D

O
H
HO

OCHj
(20) VANILLIN

CD3

(21) DEUTERATED PHENYLETHANONE

It appears, then, that neither theory is correct. Modern biochemical

Compound -19,20,21

Modern Insight:

understanding considers that the arrival of the smelt molecule activates the
olfactory receptor (OR) proteins, which span membranes and contain seven
helices (7TM receptors). Nerve impulses are sent from the receptors to
specific areas of the brain responsible for smell (glomeruli in the olfactory
bulb). Signals from each kind of receptor cell are believed to come to the
same glomerulus. The pattern of signals arriving at the brain constitutes the

'smell' of the molecule perceived by the brain.
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In 1991, Richard Axel and Linda Buck reported on the family of genes coding
for odorant receptors. (This work was recognised by the award of the Nobel
Prize in physiology or medicine in 2004.)

Buck and her team went on to study the interaction between individual
odorant receptors and C4 -C9 aliphatic odorants with different functional
groups (e.g. alcohol, carboxylic acid), and found that:

e Each olfactory receptor (OR) can recognise many odorants;
e Each odorant can be detected by several different ORs;

e Different odorants can be detected by different OR combinations, leading
to distinction by the brain.

The researchers concluded that it is not a case of one odorant for one
receptor but rather that different molecules activate a different combination
of ORs, and so sends a different signal to the brain.
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Given that there are around 340 different active ORs in humans (in contrast
to around 1000 in mice and rats),this system can discriminate between large
numbers of odorants. This explains why though there are only a few hundred
different receptors, humans can recognise 10,000 or more different odours.
Even small changes in the odorant molecule, such as using octan-1-ol instead
of octanoic acid, produces a change in the combination of ORs detecting it.
The researchers also found that a change in odorant concentration may alter
. its receptor code. This explains why sometimes a substance has different

smells at different concentrations; for example, dimethyl sulphide.Humans
devote a smaller fraction of the olfactory epithelium to olfactory neurons
compared with other animals, where the density of receptors is also much
greater. Dogs, for example, can distinguish breath samples of lung and breast
cancer patients, and urine samples from bladder cancer patients, evidently
because of the presence of minute quantities of volatile organic molecules,
acting as biochemical markers (though the molecules responsible have not
yet been identified). In a recent experiment olfactory receptor were
expressed in yeast cells and attached to a sensor chip, and shown to keep
both the selectivity and sensitivity of the natural receptor. This could form

_ the basis of bio-electronic sensors that could detect odorants in urine, for
example, that act as markers for the presence of a disease, drugs, or
explosives. This could add an exciting new dimension to the chemistry of
smell.

CONCLUSION:

Over all, the study on origin of smells can give
us a better understanding of the underlying biochemical processes involved
when organisms manage to identify a smell of an object based on hundreds
of chemicals in a few milliseconds would likely impact many scientific fields.
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Indeed, deciphering what odours (elements and/or configurations) are
perceived in a mixture may contribute to the efficiency of flavour analysis,
the identification of key components of food acceptance or disliking, and the
elaboration of food flavours and perfumes.

Moreover, extending our investigations on the odour/smell processing of
natural mixtures would shed light on the ability of organisms, including
humans, to code complex information in the olfactory brain and how, \
through development, learning, or evolution, the resulting smell are stored as
perceptual objects and reused by individuals.

To take up these further research challenges, one should favour a systemic
approach that would combine several investigation levels thus gathering
cellular, neurobiological and psychological aspects both in human and other
animal species. Indeed, multidisciplinary studies may help to tackle specific
guestions regarding the "Smells" and thus would likely bring the field of
‘smells’ forward.

REFERENCE AND ACKNOWLEDGEMENT:

1> www.frontiersin.org

2> edu.rsc.org
3>www.google.com

Drawing — Tanay nag
e


http://www.frontiersin.org/
http://edu.rsc.org/

Elements in the same group of the
periodic table have similar chemical
roperties.
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Think chemicaug
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. | am often considered to be one of the roots of the fall of Rome. My
chemlcal symbol comes from the way | was used in Roman times as it is an
abbreviation of the Latin word for me. | am excellent for blocking radiation, but
| can poison you all the same. What element am 17

2 . It is a rapidly acting chemical that can exist in various form. It's conjugate
acid is called prussic acid(poisonous, flammable) and was used as chemical
weapons during World War 1. More toxic in gaseous form and cigg smoke
contains traces of it . Identify the chemical | am talking about .

3 . It can dissolve more substances than any other liquid including sulfuric
acid.This compound consists of 70% of human brain . Plays major role in
temperature control . Henryndish discovered the components and their
compositions in this molecule . Identify the compound, from the above
description .

4 .| am an element of the periodic table. | was probably named after a German
word, which means prong or tooth. Old alchemists burned me in air to form
something ,which seems like white snow. The "Charaka Samhita" mentions a
metal, which when oxidised produces "pushpanjan” , thought to be an oxide of
myself.| feel proud of myself that,| was first discovered in India,Who am I? (4
letters)

5 .1 am present in a popular Bengali idiom.| also somehow helped Byomkesh
Bakshi in 'Durga Rahasya' to find out the hidden .| am used to make buffer
solutions in biochemistry . | also used as a fire retardant, as an anti-fungal
compound, in the manufacture of fiberglass,etc .Can you guess my name? (5
letters)

6 . .| was an Indian organic chemist, noted for my works in the fields of organic
chemistry and phytomedicine.l was the first woman to recceive a doctorate of
science from an Indian university.Google Doodle paid tribute to me by

celebrating my 100th birthday on 23rd September 2017. CanCan you help me

with my name? (5,10 letters) ‘

7 . | am a weakly radioactive metallic element.| was named after Norse,the god

of thunder, whom we often see in the movies of a popular franchise, sometimes
holding a hammer in his hand.Who am I? (7 LETTERS)

8 . .| am a fictitious medicine ,invented by a scientist having a pet cat, named
Newton. | can cure almost every ailment.Seems like a miracle ,but it's true. Can
you identify me? (10 letters)
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% By Siddhartha pas :

e 1A

1. Why does the planet Uranus, Rich in Methane and
Hydrogen, not Burn?

Ans : Planet Uranus is indeed rich in extremely flammable gases,
methane and hydrogen. But the burning of these gases requires
oxygen. While we take oxygen for granted in Earth, Uranus simply
doesn’t have enough for the flammable gases to burn

2 . Why do onions makes you cry?

Ans : A relatively complex process takes place when you cut an
onion. This results on the release of propanethial-S-oxide, which is
an irritant of the lachrymal glands, which release tears.

3 . How does the sun burn without Oxygen?

Ans : Sun is made mostly of hydrogen (besides helium), which is a
highly flammable gas. But, as in the case of planet Uranus, there is
no oxygen at the Sun. In classical terms, we need oxygen for a fire
to burn. But the Sun is not actually on fire. Its heat and light come
from nuclear fusion reactions, mainly combining hydrogen to make
helium. This process does not require oxygen to happen.

-
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