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Citizen Science - Volunteering  of  Time  by Public  for Research
"I am not a person with a deep science background and hence may not 

be able to contribute much to any serious scientific activity" - a statement 
heard in some occasions. In such a scene, “Citizen Science” often comes 
in as a viable philosophy of public engagement in scientific matters in 
association with professional scientists for activities like observation, 
collection, recording and computation of real life data from the field.

According to Wikipedia, Citizen Science (also known as crowd-
sourced science, or networked science) is scientific research conducted, 
in whole or in part, by amateur or nonprofessional scientists, often by 
crowdsourcing (EKL Apr. 2010).

Technology - Internet, smartphones, tablets, computing power 
at affordable cost etc. - has revolutionised what science can do with 
ordinary people’s data, enabling participation of a large number of 
amateurs in real research. This participatory science is very relevant at 
this time when the society needs it most, to solve complex problems  
like climate change. For thousands of years, humans have been 
observing the nature around them and recording what they saw. 

Citizen scientists are closer to the activity areas, often better than 
the professionals. Ornithology, the science that deals with the study 
of birds, is one area in which ordinary citizens make substantial 
contributions. They observe and report valuable information on bird 
behaviour, distribution, and migration, from around the world. Even 
though researchers have deployed highly automated sensor networks 
to monitor and report the data, some of the observations do need 
human intervention, as even  sophisticated machines have limitations. 
Let us be proud of our capabilities - intuition, decision making of 
higher order...

 Such wide-scale participation of public is taking place in other areas 
of scientific research also. Another example is 'The Great Sunflower 
Project’ which uses data collected by citizen scientists to create a map of 
bee populations. Participants grow sunflowers, observe how many bees 

visit those flowers, and then submit their observations to 
the scientists.

Every citizen can thus play a collaborative 
role in scientific pursuits, by acting as sensors 
of a higher order, well above the sophisticated 
machines. Cyberspace and social networking sites 

also provide direct connectivity between common 
man and the professionals.
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Nature Line

Capsicum
Giving a Punch to Dishes

Capsicum is a genus of tropical pepper plants. The name also refers 
to the fruit of these plants. It is native to the Americas where they have 
been cultivated for thousands of years. The name is derived from the 
Greek word kapto, meaning "to bite" or "to swallow." The Mexican 
term, chilli for capsicum came from the Nahuatl word chilli or xilli, 
referring to a larger capsicum variety being cultivated at least since 
3000 BC. Capsicum is a favourite vegetable that comes in different 
colors, like green, red and yellow. It is also known by alternate names 
like chilli pepper, bell pepper and red or green pepper. It is used in 
food as a spice, as well as a constituent in a variety of medicines.

Currently, capsicum is cultivated worldwide, and has become a 
key element in many regional cuisines. Capsicum contains capsaicin 
(methyl vanillyl nonenamide), a lipophilic chemical that produces a 
strong burning sensation in the mouth on consumption. The amount 
of capsaicin in capsicums is highly variable and dependent on genetics 
and environment. The only capsicum without capsaicin is the variety 
called bell pepper. In recent times, an aerosol extract of capsaicin has 
been used widely by police as a non-lethal means of incapacitating 
persons in riot control. 
Culinary Uses

Capsicum is consumed raw and cooked as a food item.  
Cut into small pieces and added to salads, it gives aromatic flavour. 

Contd. : Page 30
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Chemistry of Life
Theme in Focus

Crick and Watson published the double helix model of 
DNA structure in 1953. In 2003 scientists reported the physical 
identification and functional mapping of the genes in the human 
genome. This means that we now know the sequence of chemical base 
pairs that constitute the DNA. The human genome project created 
great excitement because genes whose existence was predicted earlier 
were actually found. The abstract notion of heredity got a concrete 
representation. An analogy from Physics would be the “sighting” of 
the Higgs Boson particle whose existence had been predicted earlier.

Finding the gene is only the first baby step in unraveling the 
chemistry of life. Not much can be gained by merely looking at the 
sequence of genes. It is a static snapshot and it would be oxymoronic 
to claim that such an inanimate sequence of alphabets can explain 
“life” which is implicitly dynamic. 
Static snapshot 

By just looking at the list of employees of an organization and 
their curriculum vitae, will we be able to say anything about the 
culture of the organization? We need to get an idea about the work 
processes followed and the value system practiced by the organization. 
The behavior of a piece of software is best understood only while 
executing the code on hardware; staring at a static piece of code does 
not help much. We cannot experience the performance of a car by just 
looking at the Bill of Materials that went into producing it. Even a 
manufacturing and assembly drawing would be of little use. We need 
to experience the car in its state of dynamic motion. 
Dynamic communication

Going along the above metaphors, the genome is just a parts list. 
It is not a process flow diagram for producing organisms. The process 
of building, maintaining and modifying the human body does not 
happen in the genes. It happens through the conversation taking 
place within a cell and between different cells. The basic constituents 
of this conversation are proteins that are being sent around, and being 
absorbed by the cells, or being sent from one part of the cell to another. 
Proteins form the medium in which critical exchange of information 
happens. Hence the most crucial part of understanding the chemistry 
of life is to see where the proteins are located and how they are 

The Chemistry of  Life 
Beyond the Genome Excitement
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dynamically changing. Possibly the genome can be interpreted as the 
thesaurus of such inter and intra cellular conversation. Proteomics is 
the latest branch of Life Sciences, which among other things, focuses 
on techniques to listen to the cellular conversation. 
Proteins -  
The very essence of Life

The study of life can be equated to the study of proteins, because 
most of the cellular functions are driven by them. Proteins such as 
collagen perform binding or support functions. Others perform storage 
or transport functions. Even hormones such as insulin are a kind of 
protein. Finally antibodies that defend against disease are proteins 
too. Since proteins are so vital for life, biological scientists are engaged 
in getting an insight into the structure of proteins, communication 
protocol and cybernetic control (feedback mechanisms) among 
proteins. The challenge in unraveling the protein behavior is enhanced 
by the fact that protein functions co-evolve dynamically with the 
environment in which the cells are placed. 
Protein making process

Each gene contains the information required to make a protein. 
This information is transcripted into what are called messenger RNAs 
(to be very rigorous only the exon part of the gene is transcripted). 
In the next stage, the amino acids are combined in specific patterns 
and in specific sequence as directed by the transcripted code to form 
proteins which are then sent out through tunnel like structures. All 
these happen in small but complex factories called ribosomes in every 
cell. 

The process by which a protein structure assumes its functional 
shape is called protein folding. It is the process which synthesizes 
polypeptides from their loose randomly shaped coils into the ultimate 
three dimensional structure. The final structure is determined by 
the amino acid sequence. The amino acid sequence of each protein 
contains the desired topological shape of the protein as well as a road 
map to attain that state. It is amazing that identical amino acids need 
not fold into identical structures. It also depends on the cell’s location 
in the body. For example, the same amino acid sequence may get 
folded one way in the bone and another way in the liver. Certain 
neurodegenerative diseases such as Alzheimer’s and Parkinson’s can be 
attributed to anomalies during the folding process. 
Anomalies

Some simple diseases can be modelled as anomalies in specific single 
genes. But systemic diseases such as cancer can not be simplistically 

Chemistry of Life
Theme in Focus
Chemistry of Life
Theme in Focus



April 2013Executive Knowledge Lines7

Mythological stories speak about human beings being cursed 
and transformed into inanimate trees or stones; these are, in turn, 
transformed back into human beings by divine grace. A biologist, when 
asked to explain the science behind the transformation, might say that 
each rocky granule of the stone got transformed into a cell, followed by 
interactions between cells, resulting in the wonderful transformation 
into a human being.
The Cell

The biological cell is the basic functional unit of life. Our living 
ecosystem comprises single-celled organisms such as bacteria and 
amoeba as well as multi-cellular organisms such as mammals, plants, 
birds and fishes. The cell is to the multi-cellular organism what a brick 
is to a house (that is why the phrase “building block” is used). However, 
unlike the brick which is rigid and inert, cells are dynamic and are 
in constant interaction with the neighboring cells. Imagine what will 
happen if the adjoining bricks of a wall start talking to each other!

If we zoom into the cell, the making of a cell starts with atoms. 
Even a stone is made up of atoms but it does not exhibit the 
properties of life as a cell does. An atom consists of dense nucleus 
made up of protons and neutrons, surrounded by a cloud of electrons; 
electromagnetic interaction sustains the integrity of an atom. Electron 
clouds of atoms namely Carbon (C), Nitrogen (N), Hydrogen (H) and 

A Panorama of  Life
Zooming into the Cell

Chemistry of Life
Theme in Focus

explained through this model. We need to understand the dynamics 
and interconnected behavior among different proteins. The proteins, 
after all, control which genes are expressed. We need to recognize the 
breaches of protocol that happen during the conversation - holding 
information away from other cells, conveying misleading half-truths 
and so on. Diseases such as cancer are in fact a symptom of such 
breach of communication protocol. With today’s technology it is 
nearly impossible to trace snapshots of individual process steps in 
the folding of proteins. If researchers are able to locate patterns in 
incorrect gene expression, it may throw light into the body’s emergent 
properties that result from interdependence of body parts. 

The journey in understanding Life and making it worth living 
continues. 

 [R. Narayanan]
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Oxygen (O) interact to form simple organic molecules. These simple 
molecules organize themselves in a specific manner to form four major 
macromolecules -carbohydrates, lipids, proteins and nucleic acids. 
These macromolecules along with some other trace elements combine 
to form an elementary unit of life namely the Cell. Even though 99 % 
of the cell comprises low atomic weight elements (H, C, N, and O), 
some high atomic weight elements like Iodine (I) and Zinc (Zn) are also 
found. These atoms/ions/molecules interact with perfect co-ordination 
and help in sustaining life. These interactions include ionic, covalent, 
co-ordinate, hydrogen, van der Waals, hydrophobic and hydrophilic 
bonds. These interactions can thus be referred to as ‘life sustaining’.
Role of Macromolecules

The macromolecules essential for the making up of a cell are 
predominantly synthesized inside the cell or are taken from the 
environment when necessary. Macromolecules combine to form 
various components of cells called cell organelles suspended in the 
cell interior. For example the cytoplasm accommodates mitochondria, 
endoplasmic reticulum, and golgi bodies. Now let us see what role 
each macromolecule plays in a cell. Carbohydrates are taken in by the 
cell to generate energy to carry out the functions of a cell. The lipids 
protect the cell from the external environment, by compartmentalizing 
the cell through a membrane system. This membrane system also 
extends to cell organelles. The cell exchanges information and nutrients 
with the exterior environment with the help of proteins that span the 
lipid bilayer and acts as receptors and transporters on the cell surface. 
These proteins are called structural proteins. For example ‘Aquaporins’ 
transport proteins on cell membrane and regulate the flow of water in 
and out of the cell. Apart from structural proteins there are functional 
proteins which are the chief functioning agents of a cell. Nucleic acids 
(DNA or RNA) act as genetic material, which contain codes (genes) 
that decide the fate of the cell. For example, the primary function 
of insulin gene of β cells of pancreas is to code for insulin hormone 
(protein). So the genetic material of these cells is programmed such 
that enough insulin is produced and released in the blood stream. At 
the same time the genes coding for insulin gene is silenced in a nerve 
cell. This programming of genetic material is done during the course of 
development of the human body.

 Thus metaphorically, if the cell is an institution, carbohydrate is 
the financial capital needed to run the institution; lipids and structural 
proteins form the infrastructure, functional proteins correspond to 
office staff, cell organelles corresponds to the executive cabins. Nucleic 
acids provide the norms and bye-laws of the institution. 

Chemistry of Life
Theme in Focus
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Life
The human body is made up of 

trillions of cells. The long journey 
of human life starts after a sperm 
fertilizes an ovum to form a single 
cell - zygote. This single cell exhibits 
geometric division forming one to 
two, two to four, four to eight cells 
and so on. All the cells are alike at this 
stage, as they are not differentiated 
into different types like nerve cell 
or liver cell. When the growing 
embryo reaches around a thousand 
cells, some cells become ectoderm, 
some become mesoderm and the 
rest become endoderm. The Ectodermal cells are organized as the future 
skin and nervous system, the mesodermal cells form the muscle, heart 
and bone, and the endodermal cells develop into the internal lining of 
the gut and other organs. Cell division continues, with similar types of 
cells forming tissues, tissues assemble to form organs and organ systems 
such as the respiratory system and the digestive system soon take shape, 
giving final form to the human body. Recent studies have indicated that 
the human body comprises approximately 100 trillion cells and about 
200 trillion bacteria. These friendly bacteria obtain nutrients from our 
body and help in carrying out most of our functions. For example many 
symbiotic bacteria living in the human intestine help in the digestion 
of food. This naturally leads to a thought provoking question: Are we 
hosting bacteria or are bacteria hosting humans? 

If we anatomically analyze ‘life’, it involves a whole lot of interactions at 
various levels - atomic, molecular and macromolecular. Macromolecules 
interact with each other with respect to the environment to form 
single-celled organisms. For multi-cellular organisms like humans these 
interactions extend from cells to tissues, organs and finally interaction/
co-ordination of all organ systems. Apart from these interactions, 
symbiotic bacteria interact with the host for proper functioning of 
living organisms.

These fascinating facts are revealed clearly by science today, and the 
study of the cell gives one a panorama of life itself, even though the level 
at which life ‘steps in’ remains shrouded in mystery.

[Priya Das, Research Scholar, Dept. of Computational  
Biology and Bioinformatics, Univ. of Kerala, India]

Courtesy: http://tvhs1.tvusd.k12.ca.us/
science/cells_unit.htm

Chemistry of Life
Theme in Focus
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We are aware that the complex chemical substance in chromosomes 
called DNA is considered as the building block of life. It stores hereditary 
information, referred to as genetic code. It is a molecule in the shape of 
a double helix. Viewed as a ladder, its long sides are made up of sugar 
and phosphate molecules while the rungs are chemical bases named 
adenine, guanine, cytosine and thymine denoted respectively by A, 
G, C and T. Since DNA is a storehouse of information, researchers 
interested in computer storage media thought of the possibility of 
using DNA as a mass storage medium. In future DNA may turn out to 
be the standard repository for encyclopedias, music and other digital 
data. Small scale experiments have been conducted wherein data 
from hard discs were successfully converted in genetic code and then 
retrieved with 100 percent accuracy.

A group of researchers at the Harvard University led by geneticist 
George Church published its results in Science in September 2012. In 
a paper that appeared in Nature of January 2013, Ewan Birney and 
Nick Goldman of the European Bioinformatics Institute (EBI) near 
Cambridge, U.K., said that they first thought of the idea in a pub, 
when they were discussing the challenges of archiving vast amounts of 
data on costly conventional media. This team successfully used DNA 
to record text, music and pictures. These preliminary investigations 
hold promise that it will soon be both realistic and practical to record 
vast reams of information in strands of DNA too small to see. Both 
groups managed to use a commercially available sequencing machine 
to convert the binary files into one with genetic codes A, G, C, T. 
They used this genetic code to synthesize actual strands of DNA with 
the content embedded in its very structure.

Both teams said they would not consider storing information in a 
living creature, because the error rate would be too high and the storage 
less secure. Scientists have been able to recover DNA from a woolly 
mammoth, dead for 20,000 years. So the researchers at the European 
Bioinformatics Institute who conducted the new study are confident 
about the longevity of information stored on DNA. Moreover, since 
all life on Earth is made of DNA, we should have the capacity to read 
that information regardless of how technology changes over the next 

DNA 
The Future Storage Medium

Chemistry of Life
Theme in Focus
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millennia. 
Reading the DNA is the expensive part right now, though both 

teams predict that costs will come down exponentially within the next 
decade, putting DNA storage potentially within reach of average people. 
According to the research teams, storage using the DNA medium 
should be relatively inexpensive and easy, as DNA is incredibly small 
and virtually weightless and information that would fill more than a 
million CDs can fit in a vial smaller than the little finger. DNA has a 
reputation for safely storing information: Does it not hold the history 
of all life on Earth?

Two challenges have to be overcome. One is that using current 
methods it is only possible to manufacture DNA in short strings. 
Secondly, both writing and reading DNA are prone to errors, 
particularly when the same DNA letter is repeated. 

The method requires synthesizing DNA from the encoded 
information. Agilent Technologies, Inc, a California-based company 
volunteered its services for the purpose. Encoded versions of computer 
files were downloaded from the Web and they were used to synthesize 
hundreds of thousands of pieces of DNA - the result looked like a tiny 
piece of dust. Agilent mailed the sample to EBI, where the researchers 
were able to sequence the DNA and decode the files without errors. In 
the DNA recorded form the information will last in the right conditions 
for 10,000 years, or possibly longer, according to the researchers. “As 
long as someone knows what the code is, you will be able to read it 
back if you have a machine that can read DNA,” they feel.

The method basically works by converting the binary code into the 
letters of genetic code A, C, G, T—the four nucleotides. The various 
combinations of those four letters can be used to record and encode 
anything from a word document to the entire characteristic of the 
human being’s physical body that requires 3 billion of those letters 
arranged in a specific combination, compactly pressed deep into each 
cell of our body.

At the moment, because the technology is still very new and 
experimental, it is very expensive to store data in DNA-around 
$12,400 for every stored megabyte. This is around a million times 
more expensive than the current method of storing data on hard drive. 
It must be noted, however, that the hard drive degrades and should be 
replaced every few years, while a DNA strand could be kept intact for 
many thousands of years.

Another problem with the method is that it takes a long time to 
read back the data from DNA into a computer. It took Goldman and 

Chemistry of Life
Theme in Focus
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The extremely complex and curious drama that unfolds within 
the cells has been studied until very recently using a very outdated 
methodology. Let us for a moment look at another branch of knowledge 
namely “engineering”. Engineering concerns itself not merely 
with analysis of complex systems, but aims to design and develop 
newer systems for the benefit of mankind. The contributions of the 
engineering domain are of course well known. The digital computer 
is the best example we could cite in the modern times. However, long 
before the digital computers became popular, engineering had made 
major contributions in designing and building massive power systems, 
long and wide bridges, airplanes that effectively reduced the world to a 
mega city, high-rise buildings that accommodated thousands of people 
and so on. 
Engineering Approach

What is the methodology behind the engineering approach? 
Whether it is for analysis of a complex “whole” through components or 
synthesis of parts into a “whole”, an engineer builds a comprehensive 

Emerging New Face of  Biology 
The Engineering Approach

Birney about two weeks to decipher the two files they had recorded 
into DNA strands. With the current speed of two weeks, the DNA 
storage method could be used to archive information that is not time 
critical for retrieval. May be, with the evolving technology, such an 
operation could be speeded up to one day by adding more sequencing 
machines to do the synthesis.

With the current development of cloud storage and infrastructure, 
hosted server space becomes vital to keep up with the demands to 
store and retrieve data on the go. If the DNA storage method makes 
a breakthrough and enables faster and cheaper storage and retrieval of 
data, the implications would be enormous for companies like Google 
that currently maintain very large server farms in many locations 
across the globe. If DNA storage gets evolved into an affordable and 
quick data storage and retrieval system, all of the world’s data could 
be stored for thousands of years in a server the size of a peanut chikki, 
and wouldn’t even need a power supply. This will have a major impact 
on reducing costs and improving environmental effect with almost no 
CO

2
 emissions and no demand for electricity. Amen!

 [CGS]

Chemistry of Life
Theme in Focus
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mathematical model of the system being handled. Electric circuits may 
be complex systems, but the basic phenomena in the circuits are very 
few. It is the inter-dependence and interactions between these basic 
phenomena that leads to complex systems such as the digital computer. 
An engineer approaches a complex system with this viewpoint of 
understanding the basic phenomena that build up the system. Initially 
the basic phenomena are mathematically modeled, followed by the 
aggregate of the basic phenomena. Let us illustrate the approach of 
problem solving by the following practical example.
Modeling and Simulation

We are all aware of massive hydel power systems which tap power 
from the water collected in reservoirs. The water is released to huge 
turbines which act as the prime movers of the electrical generators. 
These electrical generators convert the potential energy of water stored 
in reservoirs to electrical energy and they are stepped up in voltage 
using transformers. The energy is then transmitted over long distances 
before reaching cities and towns. Here the voltage is reduced and 
electricity is supplied to each consumer. The massive network for this 
end-to-end operation is completely modeled by the electrical engineer. 
This model called power flow model is of exceptional use. Model is not 
reality but it mimics reality and helps us understand the problem and 
try different solution schemes. 

Let us assume that it is required to build a new transmission line 
from Idukki directly to Trivandrum(India). The government would 
wish to know whether such a line is feasible and what would be the 
effect of adding such a line to the overall electric power system. This 
can be predicted in a matter of hours by setting up the power flow 
software and simulating the newer line from Idukki to Trivandrum 
in it. Once the simulation is done, the effect of the new additional 
line at every point in the Kerala electric power grid would almost 
accurately be predicted by the software. It would be able to predict 
that the voltage at certain transformers would rise and certain other 
transformers would drop, and as an effect, certain cities would have to 
suffer voltage drop etc. The maturity of the discipline is such that the 
prediction is accepted with a great amount of trust by the electricity 
board and the government. In the absence of mathematical models, 
it would have been necessary to physically draw a line from Idukki to 
Trivandrum, energize it temporarily, measure the voltages and currents 
at every point in the power system grid and then announce that it is 
workable (or not workable)! 

Similar is the case with a civil engineer who is asked to build a 
bridge across a river. Based on a mathematically formulated structural 

Chemistry of Life
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model, the civil engineer would predict, the number of pillars that are 
required, the size of each pillar, the distance between the pillars, size 
of the iron rods that need to be used within the pillars, and the ratio 
of mixing cement and sand in the concrete. If we go on to make the 
bridge as per the design, almost always the bridge would survive. The 
case of high rise buildings is also the same. It is never required to test a 
100 floor high rise building by building it up in the first place. 
Problem Solving in Life Sciences

A passionate life scientist who reads the above engineering approach 
would be quick to observe that the electric power grid or a high rise 
building or even the integrated circuits used in the computers are not 
comparable in their complexity to the living cell. The mystery of the 
living cell is not completely understood by the scientists so far and may 
take centuries before we completely comprehend the working of the 
cell. And therefore the mathematical model of a cell being developed 
in a way similar to mathematical models of a power system or an 
integrated circuit is not as easy. However the point here is that no 
attempt has been made on a large scale in biology to develop such 
rigorous and comprehensive mathematical models. It is high time that 
such an attempt is initiated and developed. In the absence of such 
rigorous models, even approximate ones would be of some practical 
use.

If a life science practitioner wants to know the effect of a particular 
drug molecule in a cell, then he has to actually let a drug molecule enter 
the cell and observe what happens. This is the traditional methodology 
of a traditional biologist. If there was at least a coarse mathematical 
model of the cell, this approach would not have been required. If even 
a modestly reliable prediction of the drug’s effect were possible, it 
would make the experiment itself more sharply focused and less costly. 

The traditional biologist is justified in objecting to the comparison 
of engineering systems and biological systems. It might be a far away 
dream to develop a sufficiently accurate mathematical model for the 
cell. However even a very approximate model or even the attempt to 
model might generate new knowledge that might be very useful for the 
new biology. A good example of the approach of new biology is the 
mathematical model of the cell at a coarse level that has been initiated 
since 1996. This project called E-cell, models selective processes within 
the cell using differential equations. This model has been simulated in 
software. By using this model, selected chemical and physical changes 
at different points in the cell can be simulated and the effect of the 
change over specified time ranging from minutes to hours can be 
predicted to acceptable accuracy.

Chemistry of Life
Theme in Focus
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The human body is one of the magnificent living structures of 
nature. Its functional efficiency is attributed to the quality of the 
fundamental building blocks, starting from the very minute basic 
molecule. It is indeed very interesting to study the mechanisms of 
formation of different organs and their controlled functioning for 
survival. Any living organism functions efficiently due to the balance in 
its constituents. Among many factors, the structural framework of the 
body plays a significant role in maintaining balance in every action.  A 
strong but at the same time a flexible support framework is necessary 
for the body, to make the movements of the organism possible. Such 
a structure is provided by the combination of different types of bones 
that form the skeleton. 
Components of Bone

Bone is a mineralized tissue composed of organic as well as inorganic 
materials. Among the organic constituents the most important is a 
protein called collagen. The stiffness for the bone is contributed by a 
dense filling of inorganic calcium phosphate, interspersed with small 

Collagen 

The Omnipresent Protein

Chemistry of Life
Theme in Focus

Marrying Engineering and Life Sciences
One of the major challenges of taking forward the knowledge in 

the new biology area is that the traditional life science researchers 
do not have adequate exposure to engineering and mathematical 
principles. Likewise, professionals in computer science, complexity 
theory and similar disciplines do not have insightful knowledge in the 
domain of biology. Fortunately with the establishment of disciplines 
like Computational Biology and Bioinformatics, a new breed of 
young scientists who are attempting to acquire knowledge in both 
mathematical sciences and life sciences is emerging. In our country, 
traditionally those who are scared of mathematics choose biology. 
However the distance between these two subjects may not remain in 
future. It is quite likely that biology might heavily use mathematics 
in the coming years. One need not be surprised if we soon find that 
Engineering colleges run B.Tech in Biology. The B.Tech Biotechnology 
that has made its entry into the engineering colleges is the sign of this 
change to come.

[Dr Achuthsankar S Nair, Umesh P
Department of Computational Biology and Bioinformatics  

University of Kerala]
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amounts of water, amorphous proteins and cells. The functionality 
of the body is enabled by the super-structure formed of bones in 
combination with ligaments and muscle tissues. Bones, forming the 
skeleton, also serve as a mineral reservoir for the body. 

Collagen’s triple helical structure at the molecular level followed by 
cross-linking makes it stable in the bone. Mineralization of collagen 
and alignment of the apatite crystals along the fibrils makes the tissue 
stiff and strong, imparting good mechanical properties to the bone. 
Collagen has a very significant place in the family of proteins due to its 
ability to take different forms in different tissues at the molecular level 
as well as in developed structures. This unique property of collagen 
finds its best use in bone by contributing mainly to its mechanical 
strength. Maintaining the properties of each type of bone is necessary 
for the stable functioning of the body. This is achieved by the existence 
of mineralized collagen in the bone matrix aligned in a direction 
suitable for the functional movement of the bone. Any quantitative or 
qualitative alteration in the bone collagen leaves it under-used. 

The role played by collagen in the bone exemplifies the importance 
of nano-dimensional interactions in the macro-properties and durability 
of vital structures in the human body. It is an awesome and at the same 
time a humbling thought that a minute molecular structure contributes 
to the formation of the matrix which ultimately leads to the building up 
of the entire framework of the body.

Multiple Avatars
Collagen constitutes the major portion of proteins in the human 

body. So far nineteen types of collagen are known to be present in the 
animal kingdom and the number keeps growing. Its presence in the 
extra-cellular matrix of connective tissues of vertebrates and many other 
multi-cellular organisms helps in maintaining structural integrity. Un-
mineralized collagen can be found in body parts such as skin, tendon, 
and ligament, walls of blood vessels, cartilage, and cornea in the eye. 
It is amazing that collagen from different cell sites may have different 
amino acid compositions, depending on the functionality needed. The 
biological life system does not subscribe to standardization and one-
size-fit-all syndrome.

Biosynthesis of Collagen
Generally, collagen is produced by fibroblasts, the cells of connective 

tissues. In bone, the collagen synthesis is done by the cells. Initially, precursors 
called procollagens are secreted by the assembly of polypeptide chains.  
A process involving the controlled action of several enzymes and 
molecular chaperones leads to the folding and assembly of procollagen 
chains into a stable triple-helical molecule. 

Chemistry of Life
Theme in Focus
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The alignment of collagen 
fibrils during the formation 
varies according to the tissue 
type. In ligament and tendon, 
they form parallel bundles, but 
in the bone, they are found to be 
mineralized, forming a hybrid 
composite. In the eye’s cornea, 
they form highly ordered 
complex three dimensional 
arrays in orthogonal pattern. 
Fig 1 depicts a scheme of the 
variation of collagen’s structural 
features in various tissues. 

Thus we can say that in nature, purpose drives the configuration. In 
today’s management theory, organizational structures of business units 
are derived from the Mission and Vision statements of the enterprise 
and the customer segment it intends to serve. 

Bone Mechanics 
Collagen contributes to the mechanical properties of the bone 

thereby enabling movements and offering resistance on physical 
exertion. In order to facilitate movements such as bending, twisting, 
and stretching of the body under various circumstances, the 
constituents of the human skeleton (bones, muscles, ligaments etc.) 
need to function with co-ordination. This is made possible by virtue 
of the very useful mechanical properties of bones attributed to their 
chemical composition and orientations. Bones individually / collectively 
experience loading from different types of stimuli. Tension (during 
weightlifting), compression (on jumping), and torsion (during twisting 
of limbs) are some examples. As a response to such stimuli, the bones 
are deformed temporarily in a favorable direction and then regain their 
original dimension / position, with the help of the adjoining ligaments 
and muscles. The mechanical properties of bones which help in such 
behavior are the tensile strength, compressive strength, toughness, 
stiffness, elastic modulus etc. which are characteristic of each bone 
in the body. The survival needs and the style of fulfilling the needs 
of different species are different. For example, a cow and a human  
being operate differently while satisfying hunger. A cow and a human 
being behave differently while resisting adversity. The elastic modulus 
of bone in different species is built differently based on behavioral 
requirements. Thus, the elastic modulus of bones in bovine creatures is 
higher than in humans. 

Fig 1 - The nanostructure and micro-structure  
of various collagen tissues.

Chemistry of Life
Theme in Focus
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“Survival is far more complicated, 
much more demanding (than doing 
science). You can always try another 
approach; even change your subject 
when a scientific strategy or 
experiment failed. But when you 
are hungry you are hungry!” 

Prof. Ada Yonath should know 
because she had suffered the pangs 
of hunger and poverty during her 
childhood. “When I started out, 
many said I was mad. That I had a 
brain concussion after falling from a bicycle made it easy for people to 
believe I was crazy”. The bicycle accident and the consequent forced 
absence from school caused her to read about ribosomes and get hooked 
to them. The determination and focus she brought to bear in her work 
culminated in her winning the Chemistry Nobel prize in 2009.

Prof. Ada Yonath 
From Ribosomes to Antibiotics

Chemistry of Life
Theme in Focus

Abnormalities in Collagen Content 
Evaluation of bone strength can be done through in vitro mechanical 

tests by applying mechanical loads on bone and observing its response. 

The ability of bone to resist fractures depends on its intrinsic properties, 
architecture and its turnover. Alteration of collagen / mineral content 
by physical or chemical means can affect the mechanical properties 
of bone and increase susceptibility to damage. In vitro studies show 
that exposure to ionizing radiation damages bone collagen resulting 
in decreased bone toughness although the Young’s modulus remains 
unchanged. Age-related modifications in the structure of collagen and 
mineral in bone tissue also alter its mechanical properties. Although the 
bone tissue is vascularized, poor blood supply to it delays the repairing 
phenomenon compared to other tissues. Several reported clinical bone 
disorders are attributed to the damage or abnormalities in the collagen-
mineral structure in bone. This may be due to difference in dimensions 
or reduction in percentage composition of the matrix constituents. 

We need to treat the omnipresent and omnipotent collagen with 
utmost respect.

[N. Purnima, M.Sc, M.Phil] purnigomathi@gmail.com
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Prof. Ada Yonath, currently the director of the department of 
structural biology, Weizmann institute, Israel, was in Trivandrum 
during Feb 2013. She delivered the lead lecture at the National 
Colloquium on “100 years of crystallography” organized by the 
Srinivasa Ramanujam Institute for Basic sciences, Kerala. She also 
addressed the staff and students of Kerala University and interacted 
with researchers at the Department of Computational Biology and 
Bioinformatics. Following are some significant messages collected 
from her talks:

She indicated that Physical sciences cannot be separated from 
Life sciences; diffraction techniques that structural biologists use are 
supported by Physics, Fourier transforms by Mathematics and so on. 
Even though sophisticated tools for computation and visualization are 
available today, they are not a substitute for hard work and focused 
attention. She said that research into basic science had not taken the 
world to any particular place. “It just opens up newer and newer 
questions,” she said.

The large number of ribosomes in every cell keeps working all the 
time, typically making 15-40 peptide bonds per second, hardly making 
a mistake. The fidelity rate is almost 1 error in a million instances (far 
superior to the conventionally understood level of Six Sigma quality!) 

With intense activity happening in different parts of a cell and in 
different cells, there is constant communication within and between 
cells. We are yet to comprehensively understand the language and 
protocol of such communication.

The ribosome research led her to study the behavior of antibiotics 
because antibiotics interfere with the process of protein synthesis in 
the ribosome - disabling the mRNA, preventing peptide bonding 
or blocking the narrow tunnel through which the protein is 
delivered. “Now I am in a position to suggest improvements in their 
manufacturing,” she said. This is very significant because large sections 
of society in large geographies are facing the onslaught of bacteria that 
resist a wide range of antibiotics. Nearly seventy years ago, Alexander 
Fleming the discoverer of Penicillin could foresee the future of 
antibiotic misuse. He had said that there is the danger of the ignorant 
man exposing his microbes to non-lethal quantities of the drug and 
thereby enable the bacteria resist the drug.

  [RN]

Chemistry of Life
Theme in Focus
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 Information Explosion 
The Challenge - Part 18

Info Line

‘The difference in mind between man and the higher  
animals, great as it is, certainly is one of degree and not of kind’ 

- Descent of Man, Charles Darwin

From the brief discussions in the earlier section it can be seen that 
anything that affects the brain and sensory organs will also directly 
affect the mental health.

Scientific studies have proved beyond doubts that modern 
information technology dependent and technology intensive lifestyle 
does profoundly affect the human brain and sensory organs. It is already 
taking a heavy toll on the physical and mental health of modern man.

The different ways in which IT and information explosion are 
negatively impacting individuals and society and their implications 
were discussed at some length in the earlier parts of this article. However, 
in order to have a better understanding of why information explosion 
and information technology oriented modern lifestyle should affect the 
human brain, we need to know certain basic aspects of its evolution. 
Such an understanding should help us to effect the requisite changes 
in the lifestyle to guard against the ill effects of technology and to 
enhance the resilience of the mind towards preserving mental health. 
While on these discussions, remember that information explosion is 
characterised not by the quantity (size or volume) of data alone, but 
more so by its other characteristics like spread (distribution), rate of 
change, quality, kind, and form, the impacts of all of which are amplified 
by IT to extreme levels. Availability and accessibility (ease, or otherwise, 
of access) decide pervasiveness of data, which in turn controls its spread. 
(Please refer to the first few parts of this article series for more details 
on this).

Decades of scientific studies on the evolution of human brain 
shows that it has evolved from very small and primitive physiological 
structures, very closely resembling that of the brain of earliest 
vertebrates which perhaps existed hundreds of millions of years back. 
The human brain from this humble beginnings as the most primitive 
organ, started growing in size and complexity with the formation of 
progressively more evolved and complex outer layers over the initial 
physiological structures. Human genomics studies indicate that the 
human brain evolved more rapidly during the past 50,000 years 
than it did during the earlier period of evolution. Present day human 
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brain has developed into a large, 
highly complex and enormously 
sophisticated organ, preserving the 
various evolutionary phases within 
it, including the original primitive 
structures which form its deeper 
layers.

The ‘cerebral cortex’, the outer 
layer of human brain is its most 
evolved part, occupying about 
85% of the brain. It has amazing 
information processing capabilities, 
unparalleled in the animal world 
for comprehending the external environment. It is responsible for all 
the higher level functions of memory, attention, perceptual awareness, 
reasoning, thinking, language, and consciousness. Cerebral cortex 
empowers us to speak, imagine and solve problems.

‘Neocortex’, the outer layer of the cerebral cortex lying just below the 
forehead, is the newest part of the cerebral cortex to evolve. It is often 
referred to as the ‘CEO of the brain’. This brain region is responsible 
for cognitive analysis and abstract thought, and moderation of ‘correct’ 
behavior in social situations. The prefrontal cortex takes in information 
from all of the senses and orchestrates thoughts and actions to achieve 
specific goals. In humans it accounts for about 76% of the brain's 
volume[1].

The ‘limbic system’ is a set of evolutionarily primitive brain 
structures located on top of the brainstem and buried under the 
cortex. Limbic system structures are involved in many of our emotions 
and motivations, particularly those that are related to survival. Such 
emotions include fear, anger, and emotions related to sexual behavior. 
The limbic system is also involved in feelings of pleasure that are 
related to our survival, such as those experienced from eating and sex. 
Certain structures of the limbic system are associated with learning 
and memory as well [2].

According to the ‘Triune Brain Theory’ proposed by the famous 
American neuroscientist Paul D. MacLean, the ‘reptilian brain’ is the 
oldest and hence the most primitive part of the human brain. The 
reptilian brain includes the brainstem and the cerebellum. The main 
physiological structures in a reptile’s brain can be found in the reptilian 
brain and hence the name.

The brainstem is the region of the brain that connects the cerebral 
cortex with the spinal cord, whereas cerebellum is located just 
above the brain stem and toward the back of the brain and has the 
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Improve your concentration.
Use reasoning and fill each row, 
column and 3 x 3 grid in bold 
borders with each of the digits 

from 1 to 9.
Solution on page 46. 

EKL Sudoku 77
[Hard]

6 3 5 1
2 8 1 6 9

4 1 2 3
5 1

2 6 5 8

5 2 9 4 7
9 8 4 6

Success is getting what you want. Happiness 
is wanting what you get.

- Dale Carnegie

appearance of a separate structure attached to the bottom of the brain. 
The cerebellum first evolved 450 million years back in the history of 
evolution of human brain. The human cerebellum is responsible for the 
coordination of bodily movements, balance, equilibrium and muscle 
tone. Some of the recent scientific investigations suggest that cerebellum 
interacts with cerebral cortex and is involved in certain cognitive functions 
like attention, language, and mental imagery (mapping). It also seems to 
have some role in regulating fear and pleasure responses [3].
[1] http://biology.about.com/od/anatomy/p/Frontal-Lobes.htm
[2] http://biology.about.com/od/anatomy/a/aa042205a.htm
[3] www.wikipedia.org

(To be continued)
[Dr H.Ganesh, CA, USA]
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Volvo, the Swedish carmaker, 
synonymous with safety, incorpo-
rates sophisticated cutting-edge 
safety technologies in its vehicles, 
offering some of the best crash-test 
ratings in the business. Volvo began 
manufacturing passenger cars in 
1927 in Goteborg, Sweden Volvo. 

According to accident data, 
about 50% of all cyclists killed in European traffic have collided with 
a car. Taking that seriously, the safety-conscious automaker, Volvo, 
is adding sensing technology that specifically identifies cyclists and 
automatically applies the brakes to help prevent hitting them. Certain 
Volvo vehicles already identify cars stopped or slowing ahead and 
pedestrians crossing the road. 

Volvo's new safety feature detects and automatically brakes for 
cyclists swerving out in front of the car, a world’s first. The package is 
called Pedestrian and Cyclist Detection (PCD) with full auto brake. 
The PCD system consists of: a radar unit integrated into the car’s grille; 
a camera fitted in front of the interior rear-view mirror; and a central 
control unit. The radar’s task is to detect objects in front of the car and 
to determine the distance to them. The camera determines the type 
of the objects and due to the dual-mode radar’s wide field of vision, 
pedestrians and cyclists will be detected early on. The high-resolution 
camera makes it possible to identify the moving pattern of pedestrians 
and cyclists and the central control unit continuously monitors and 
evaluates the current traffic situation. If a cyclist, heading in the same 
direction as the car, suddenly swerves out in front of the car as it ap-
proaches from behind and a collision is imminent, there is an instant 
warning and full braking power is applied. The auto brake system 
requires both the radar and the camera to confirm the object as a pos-
sible hazard. The control unit then decides whether it is necessary to 
apply full braking power. The advance in software - specifically, more 
rapid vision processing - is the one that allows the system to sense the 
haphazard movements of a cyclist. Volvo is further working on adding 
detection for horses, deer and other animals for its next update. 

[For details: http://www.volvo.com]

Cyclist Alert-and-Brake Car System
World's First

Tech Line
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Epictetus was a Greek sage and Stoic philosopher 
of 1st and early 2nd centuries C.E. He was born a slave 
at Hierapolis, Phrygia, (presently in Turkey) and lived 
in Rome until his banishment (Roman Emperor 
Domitian banished all Philosophers from Rome), when 
he went to Nicopolis in north-western Greece and 
taught there for the rest of his life. He was an exponent 
of Stoic ethics notable for the consistency and power 
of his ethical thought and for effective methods of 
teaching. Epictetus' chief concerns are with integrity, 
self-management, and personal freedom, which he 

advocates by demanding of his students a thorough examination of two 
central ideas, the capacity he terms ‘volition’ (prohairesis) and the correct 
use of impressions (chrēsis tōn phantasiōn). 

Epictetus believed that the primary job of philosophy is to help 
ordinary people effectively meet the everyday challenges of daily life, and 
to deal with life’s inevitable major losses, disappointments, and grieves. 

Epictetus was not keen on distinguishing between professional 
philosophers and ordinary people. He expressed his messages clearly and 
zealously to all people interested in living a morally awake life. Epictetus 
nevertheless staunchly believed in the necessity of training for the gradual 
refinement of personal character and behaviour. According to him moral 
progress is not the natural province of the highborn, nor is it achieved by 
accident or luck, but by working on oneself - daily. He considered himself 
successful when his ideas were easily grasped and put to use in someone’s 
real life, where they could actually refine that person’s character.

Heartfelt and satirical by turns, Epictetus has had significant influence 
on the popular moralistic tradition, but he is more than a moralizer; his 
lucid resystematization and challenging application of Stoic ethics qualify 
him as an important philosopher in his own right.

His teachings were written down and published by his pupil Arrian 
in his Discourses. Marcus Aurelius, author of Meditations, was one of 
his distinguished students. Tom Wolfe revived his philosophy in the 
nineteenth century through his bestselling novel, A Man in Full.

We will be presenting the essence of the discourses of Epictetus 
through a series of his quotations in the coming issues starting from this.

Epictetus 
Greek Philosopher with a Difference 

Thought Line
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Technology
Through the Ages - Part 23

Tech Line

“The earth is the cradle of humankind. But one cannot live in 
the cradle forever.”

- Konstantin Tsiolkovsky

Space Age
The basic drive to explore is built into the genetic constitution of 

man. For thousands of years, the physical and intellectual expansion 
of mankind has been marked by daring, often desperate voyages of 
discovery. The thrusts into uncharted seas and unknown lands reflect 
a process of growth. A society moves from one level of growth to the 
next when it is technologically equipped to do so. Such a favourable 
situation prevailed in the middle years of the 20th century for exploration 
of space. Man, no longer confined to the horizontal dimension, took 
to the vertical beyond the atmosphere. The region known as Space is 
defined to extend from 100 km to the far reaches of the universe.

We have already lived through a little over half a century in the 
Space Age. The first man-made object, the Sputnik-1, entered into 
an orbit around the earth on October 4, 1957. Yuri Gagarin stole the 
show on April 12, 1961 by becoming the first space traveller. His flight 
lasted merely 108 minutes, yet made history. Then on July 21, 1969 
the world keenly listened with bated breath to the memorable words: 

•	 To accuse others for one's own misfortunes is a sign of want of 
education. To accuse oneself shows that one's education has begun. 
To accuse neither oneself nor others shows that one's education is 
complete.

•	 Don't just say you have read books. Show that through them you 
have learned to think better, to be a more discriminating and reflective 
person. Books are the training weights of the mind. They are very 
helpful, but it would be a bad mistake to suppose that one has made 
progress simply by having internalized their contents. 

•	 Difficulties are things that show a person what they are.
•	 It's not what happens to you, but how you react to it that matters.
•	 People are not disturbed by things, but by the view they take of them.

[V S Prasanna Kumar]
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“One small step for a man, a giant leap for mankind”. That was Neil 
Armstrong speaking, just before setting foot on the moon. Over the 
last few decades, human presence in space has been steadily growing in 
frequency, duration, and, most importantly, purpose. The phenomenal 
advances in space technology during the last 50 years have given us a 
new measure of ourselves in relation to the cosmos. Expansion of the 
frontiers of knowledge from our immediate environs to the edge of 
the universe, and, equally, the use of space technology to enhance the 
quality of life on earth constitute the mission of the space era. 

Although the first tangible event in man's space venture had to wait 
until the mid - 20th century, its beginnings can be traced to antiquity. 
Hard to believe, the earliest known space fiction appeared in AD 168. 
The author was a Greek satirist by name Lucian. Titled True History, 
the book was intended as a parody of Homer's Odyssey. In this story, 
a powerful whirlwind lifts a ship from the sea and carries it to the 
moon. There is amusing description of the inhabitants, both human 
and animal, on the moon. Interestingly, this work by Lucian appeared 
around the time the Greek scholars were beginning to accept the moon 
as a solid body. The ideas of space exploration and the developments in 
astronomy do seem to go hand in hand. This connection gets further 
demonstrated by the fact that no further space fiction appeared until 
the 17th century when the telescope was invented. This triggered 
a revival of popular interest in space. Lucian's book was not only 
reprinted in Greek but was translated to several other languages and 
continued to inspire later writers including Jules Verne and H.G. 
Wells. A particularly remarkable work, From the Earth to Moon, was 
published in 1865 by the French author, Jules Verne. Amazingly, he 
could seize the idea that a spaceship should have a certain minimum 
speed in order to escape earth's gravity. Shortly afterwards in 1874, 
The Brick Moon, by Edward Everitt Hale appeared, which contained 
a description of the process of injection of an artificial satellite into 
orbit. It was, no doubt, the collective scientific work of Tycho Brahe, 
Copernicus, Kepler, Galileo and Newton that transformed fiction to 
fact. The human mind then became more receptive to the possibility 
of visiting other worlds.

We do come across, in our own epics, a wide range of weapons 
suggestive of the present day missiles and antimissiles. But the earliest 
known real rockets were developed by the Chinese. In AD 1232, the 
Chinese drove away the invading Mongols by shooting Arrows of Fire, 
which were really arrows attached to rockets propelled by gunpowder. 
By the middle of the 13th century, Chinese rockets had spread to 
Europe.
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In the 18th century India, Hyder Ali of Mysore and his son, Tippu 
Sultan, used rockets against the British army. This rocket consisted of a 
short iron tube filled with gunpowder and attached to a long bamboo 
stick. It weighed about 3.5 kg and traveled 1.5 km. An outstanding 
performance, indeed, in those days! Colonel William Congreve of the 
British army was inspired by these Indian rockets and devoted the next 
25 years of his life until his death in 1826 to the development of rockets 
for military purposes. The rockets he developed were put to use during 
the Napoleonic wars. It was the British inventor, William Hale, who 
showed in 1846 that a rocket could be stabilized by spinning. The next 
major landmark in rocketry did not occur until during World War II. 
All the modern rockets are descendants, in one way or another, of the 
German rockets, V-1 and V-2 developed in Hitler’s Germany during 
the World War II years. 

In the context of modern rocketry, three names stand out - 
Konstantin Tsiolkovsky, Robert H. Goddard and Hermann Oberth 
- as the pioneers. In 1903 Tsiolkovsky, a Russian mathematics teacher, 
published the seminal work "Investigation of Interplanetary Space by 
Means of Rocket Devices”. He set forth the mathematical equations 
fundamental to rocketry. Goddard, an American Physicist, also dealt 
with the theoretical treatment of various aspects of rocket propulsion 
in his book "A Method of Reaching Extreme Altitudes" released in 1916. 
Working independently, Oberth, a mathematics teacher of Austro-
Hangarian origin, published his original work, "The Rocket into 
Interplanetary Space" in 1923. Goddard, however, is credited achieving 
the very first successful flight of a modern rocket. This monumental 
flight on March 16, 1926 of a liquid - propellant rocket covered a 
range of 55 metres ! Later in 1929, he flew the first instrumented 
rocket carrying a barometer and a thermometer together with a 
camera to record the readings at the maximum altitude. When some 
of Goddard's initial attempts failed, New York Times cynically wrote : 
"He seems to lack the knowledge ladled out daily in the high schools. There 
must be something better than vacuum to produce reaction !" 

(to be continued)
[PR]

Freedom, privileges, options, must 
constantly be exercised, even at the risk of 

inconvenience.

- Jack Vance
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Roasted with other vegetables, it produces tasty fries. It is suitable 
for stuffing with fillings of cheese, meat or rice. Capsicums are also 
frequently used in stir-fries or other mixed dishes. They can be sliced 
into strips and fried, roasted whole or in pieces, or chopped and mixed 
in sauces. They can be preserved in the form of jam, or by drying, 
pickling or freezing. Dried capsicums may be reconstituted whole, 
or processed into flakes or powders. Pickled capsicums are frequently 

Do we ever care to measure the heat of chilli when we consume 
it in food? Often, we do not! But, an American pharmacist named 
Wilbur Scoville wanted to measure it. He devised a method for that 
in 1912, which is known as the Scoville Organoleptic Test. The test 
measurement represents the level of pungency (heat) of different va-
rieties of chillies and peppers in Scoville Heat Units (SHU), a number 
indicating the measure of capsaicin (the substance that produces pun-
gency) present. Capsaicin stimulates chemoreceptor nerve endings in 
the skin, especially the mucous membranes.

The modern method commonly used for quantitative analysis 
uses high-performance liquid-chromatography, making it possible 
to directly measure capsaicinoid content. This method yields results 
in American Spice Trade Association (ASTA) pungency units. This 
when multiplied by 15 gives the equivalent Scoville units. This 
conversion is approximate, and spice experts are of the opinion that 
it gives results about 20–40% lower than what the Scoville method 
would have given.
Scoville Organoleptic Test

In Scoville's method, a solution of sugar and water is added incre-
mentally to a measured quantity of alcohol extract of the capsaicin 
oil of the dried pepper, until the "heat" is just barely detectable by a 
panel of five tasters; the degree of dilution gives its measure on the 
Scoville scale. A sweet pepper or a bell pepper has a Scoville rating 
of zero, whereas hot chillies have a rating of 100,000 or more. This 
means that their extract must be diluted 100,000 times to reduce it to 
the level when the presence of capsaicin is undetectable. The Scoville 
Organoleptic Test is considered weak and imprecise, since it relies on 
human subjectivity. Results are reported to vary widely, up to 50%, 
between laboratories.

A major use of hot chillies and peppers is to make pepper sprays 
used by law enforcement agencies. Most law enforcement grade pep-
per sprays are prepared using peppers with more than 100,000 SHU 

Scoville Rating

Contd. from Page 4
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rating. Pure capsaicin is rated at 15-16 million SHU. The standard 
US grade pepper spray is rated at 2.0 – 5.3 million SHU. Some pep-
pers of the hot kind are (with corresponding SHUs):, Naga jolokia: 
(855,000 – 1,041,417), Dorset Naga: (876,000 – 970,000), Red 
Savina Habanero (350,000-580,000), the Trinidad Moruga Scor-
pion pepper – (1,500,000-2,000,000), Cotch Bonnet – (100,000-
350,000).

The Naga Jolokia (naga morich, bhut jolokia), primarily found 
in Northeast Indian state of Assam, Bangladesh and Sri Lanka at 
1,040,000 SHU is among the hottest chillis in the world used as 
food. Others in the upper range of heat are: Red Savina pepper at 
580,000 SHU, Byadgi chilli, Bird's eye chilli (Thai Chilli Pepper), 
Malagueta pepper, Serrano pepper, Peter pepper, Aleppo pepper: 
(10,000 - 23,000).

At the lowest end, there are a few varieties of Bell pepper with pun-
gency in the range of (0-100) SHU. Peppers and chillies with SHU 
rating in the range of (100-8000) are considered mild in pungency. 
Some of theses varieties are: Cesbenello, New max, Big jim, Maxi 
bell, Peperoncini, Pimento, Santa grande, New Mexico, Mirasol, 
Esplanola.

Pungency values for any pepper are variable, owing to expected 
variation within a species—easily by a factor of 10 or more—depend-
ing on seed lineage, climate, conditions of cultivation and even soil. 

With the Scoville scale as the basis, the pungency of substances 
that are even hotter than pure capsaicin can be estimated. Resinif-
eratoxin, an alkaloid present in the sap of some species of euphorbia 
plants (spurges) is estimated to be 1000 times as hot as capsaicin, and 
it would have a Scoville scale rating of 16 billion.

added to sandwiches or salads. In frozen form they are used in stews, 
soups, and salsas. Extracts can be made and used as hot sauces. Capsi-
cum is normally used as a flavouring agent in food, rather than as the 
primary ingredient. It can also be dried and ground into a powder and 
used for flavouring. Capsicum makes the dish pungent. 
Nutritional and Health Benefits

As a food item good in taste, capsicum has a great degree of nutri-
tional value and health benefits. Regular consumption of capsicum is 
believed to be beneficial for persons with obesity and diabetes. It has 
been seen that capsicum speeds up the metabolism and helps burn 
more calories, thus helping lose weight. 

Nutrients contained in capsicum include Carotenoids (Capsanthin, 
Capsorubin, Carotene and Lutein), Proteins, Fats, Vitamin A, Vitamin 
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C, Capsaicinoid Oleoresin, Provitamins E, P, B1, B2 and B3, Steroi-
dal Alkaloidal Glycosides (Solanine and Solasadine) and Scopoletin 
(Coumarin). Capsicum promotes cardiovascular health, by helping 
lower the blood pressure. It has antioxidant properties, which help 
neutralize the free radicals responsible for damaging tissues and cells. 
It helps reduce cholesterol and thus, is effective in warding off strokes 
and heart attacks.
Medical Uses

The capsaicin content of capsicum stimulates the circulation and 
alters temperature regulation. Applied topically, capsaicin desensitizes 
nerve endings and makes a good local anesthetic. It is used in modern 
medicine as a circulatory stimulant and analgesic. The seeds contain 
capsicidins, which serve as an antibiotic. 

Capsicum is noted for a number of anti-inflammatory properties. 
It stimulates stomach secretions and improves digestion. It is known 
to have a laxative effect and is good for those suffering from constipa-
tion. It is said to be helpful in improving digestion, as it increases the 
stomach secretions. It has been found to be useful in the treatment of 
chronic rhinitis. It is found to be quite beneficial for preventing colds 
and fevers. It triggers the release of endorphins, the neurotransmitters 
produced in the brain, which reduce pain. It has been known to be 
beneficial to the mucous membranes. It is also good for eyesight as well 
as smooth skin. It helps the body ward off infections.

Capsicum has antihemorrhoidal, antiseptic, and antirheu-
matic properties. They are also often considered good for diges-
tive, sinus, and stomach conditions. Capsicum can be used as  
a powerful local stimulant by dilating blood vessels and relieving 
chronic congestion. Due to its high vitamin C content, capsicum may 
boost one's immune system. 

Capsicum can kill cancer cells. Many herbalists recommend it for 
treating sluggish metabolism, cold hands and feet, obesity and respira-
tory tract infections. Non-conventional use of Capsicum includes its 
external use, for treating arthritis, sore back muscles, rheumatism or 
sprains and bruises. [CGS]

If a friend is in trouble, don't annoy him by asking 
if there is anything you can do. Think up something 

appropriate and do it.
-  Edgar Watson Howe
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Introduction
One of the major transitions on the World Wide Web in the last 

decade has been the change from Web 1.0 to Web 2.0. While there are 
no precise definitions on what "Web 1.0" and "Web 2.0" are, there are 
a fairly well-understood cluster of ideas that practitioners have, regard-
ing these two concepts. Web 1.0 was the first-generation web which 
was largely about publishing information on web "sites", with most 
content being created by specialized editors and ‘technical writers’.

In contrast, Web 2.0 is centrally about peer production and co-
creation of content that involves a large number of users of a web 
`application'. Web 2.0 also deals with a number of look-and-feel issues 
such as color schemes and spacing, free-flow design (liquid design), 
and a different user experience from the first generation web. Also, the 
underlying technologies are different between the two, with Web 2.0 
making extensive use of CSS, Javascript and increasingly, HTML 5.
Crowdsourcing

Of all these, the single most important transformation as we move 
from Web 1.0 to 2.0 is that of collaborative content development. This 
process involves a multitude of contributors, all providing or improv-
ing content--whether large blocks of information, minor data edits, 
or even language editing and beautifying of existing content. The net 
result of this kind of an extended process is richer content that reflects 
the points of view of a larger number of people than merely a few 
“experts”. 

Crowdstorming
 Innovation through Wisdom of  Crowds

Tech Line
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Well-known examples of this approach, which has since been 
called as ‘crowdsourcing’ (an oblique reference to outsourcing to a 
crowd), include Wikipedia, Google Maps and services such as Yelp and 
eBay, where community feedback is also a valuable resource. One of 
the most successful community resources is StackExchange network, 
an invaluable service for programmers, where not only are questions 
rapidly resolved by the community, but many rich, diverse and non-
obvious perspectives also emerge in the process, enriching all readers.

According to Wikipedia, crowdsourcing is defined as “...taking 
a function once performed by employees and outsourcing it to an 
undefined (and generally large) network of people in the form of an 
open call. This can take the form of peer-production (when the job 
performed is collaborative), but is also often undertaken by sole indi-
viduals. The crucial prerequisite is the use of the open call format and 
the large network of potential laborers.” 

It is important to note that crowdsourcing is neither new nor 
confined to the Internet. Hortus Malabaricus, the treatise on ethno-
medical flora of Kerala, India, written under the leadership of Hendrik 
van Rheede, the Governor of Dutch Malabar during 1678-1693, was 
collaboratively composed by a team of over 100 eminent professionals, 
including “...physicians, professors of medicine and botany, amateur 
botanists...and technicians, illustrators and engravers, together with 
the collaboration of company officials, [and] clergymen”.

It is, however, the Internet that is an enabling force behind the 
current resurgence of crowdsourcing, the other major impetus com-
ing from the Open Source movement which provides a philosophical 
framework for a culture of sharing and collaborative extension of intel-
lectual artefacts.

Crowdsourcing has provided new ways of generating content, and 
ideas, acting a platform for activities such as open innovation and 
fundraising (crowdfunding), and even entirely unorthodox tasks such 
as locating a missing person. Crowdsourcing has been also used by 
the industry to generate ideas for numerous tasks from logo design to 
product design.
Crowdstorming 

As the nature of the crowdsourced information artefact becomes 
more specialized, we move into the realm of crowdstorming, the 
crowd-based analogue of brainstorming. Crowdstorming is especially 
important in the context of start-ups and small firms, which usually 
lack large workforce or access to experts.

Crowdstorming for start-ups is usually needed for refining their 
products, services and offerings and to make them more acceptable 
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to the market. This often requires inputs of high intellectual skills. 
Crowdstorming is also useful for any other niche area where the gen-
eral public may not be sufficiently informed to suggest solutions to the 
problem. 

Crowdstorming has also been considered as appropriate for domains 
such as graphic design, architecture, apparel design, writing, illustra-
tion, and several firms such as 99designs, DesignCrowd, crowdspring, 
Jade Magnet, Threadless, and Poptent, are using it, for both original 
ideas as well as for feedback on proposals.
Motivations

A common question asked is why experts should contribute to the 
crowdstorming process. In the case of crowdsourcing, many people 
contribute voluntarily to such initiatives only because of their interest 
and passion for the subject, or for garnering reputation amongst their 
peers in their domain. For crowdstorming, however, such incentives 
may not be sufficient in some cases, as many individuals considered 
experts in their fields have to spend significant amount of time for 
making their contributions. In these cases, there is a need to incentive 
the contributors in different ways, mostly non-monetary ways (such as 
site badges, position in the contributor hierarchy) but also by real-life 
incentives. The Google Mapmaker team, for example, invites its top 
contributors to various conferences around the world. 
Business Opportunities

Crowdsourcing and crowdstorming provide several opportunities 
for paid services. Many consumer goods companies are keen to use dis-
tributed groups of experts who can provide feedback on product ideas, 
marketing campaigns, designs and so on. Crowdsourced microwork 
sites such as Amazon Mechanical Turk are available, but crowdstorm-
ing sites are still not very common. In a country such as India, given 
its vast human resources potential at all levels, it is believed that there 
is great scope for companies which can line up groups of experts for its 
clients to obtain feedback on different topics.
The Future

Web 2.0 saw the explosive growth of social media and ‘socialization’ 
of Web 1.0 sites. While if popularized crowdsourcing and co-creation 
and peer production of information artefacts, crowdstorming--a peer 
ideation, feedback and filtering system--is rather new, and a post-Web 
2.0 development. Crowdstorming offers abundant possibilities for the 
future as a collective group ‘brain’ for various purposes in a quick, 
robust and cost-effective manner.

[Satish Babu]
email: director@icfoss.in
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There are three types of managers. Managers: those who make 
things happen, those who watch things happen and managers who are 
not aware of what are happening. The first category that makes things 
happen, cover innovative, dynamic managers who have a vision and 
who achieve remarkable success in their area of operations. Examples 
are Robert Mc Namara, Alfred Sloan, JRD Tata and the like. This cat-
egory is populated by very few- a tiny percentage. The second category 
of managers who watch things happening forms a higher percentage 
but this is not as large as the third category of those not aware of what 
is happening. We shall consider an aspect of traffic management in a 
city familiar to us.

Traffic managers in our cities look helpless when errant vehicles 
overtake others in prohibited zones, on the wrong side, and emit dense 
carbon monoxide emissions. There is inadequate parking space for ve-
hicles. The performance of the managers is taken as a boon by the 
traffic offenders. Poor road design and shady maintenance promote 
accidents... The cops complete their duty hours and return home with 
a sense of satisfaction of having done a wonderful feat. They thank 
their stars that they are not hit by any speeding vehicle during the day.

Serious offenders are rarely punished. Those considered responsi-
ble, rarely act responsibly. No efforts are made to increase road width 
commensurate with increase in vehicle population. or to restrict vehi-
cle population to road space availability.

At important intersections and congested places cops take posi-
tions. They look helpless against the surging flood of vehicles, pedes-
trians and other living creatures. On most roads there is only one lane 
catering to traffic in both directions. Where two lanes exist, the layout 
is fatally confusing. In such a state the cop stands still like a lamp post. 
Vehicles rush through violating all traffic rules. In some cities vehicle 
population has increased 18 times over the past 6 years whereas road 
surface has increased only by 30% This makes their task very difficult. 
The number and size of vehicles is disproportionate to the length and 
width of the road. The road surface is uneven and with ditches and 
pot holes.

In such a situation the worst sufferer is the law abiding citizen. 

Watching Things Happen
Managers of  Masterly Inactivity

Management Line
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A challenging task often faced by engineers and scientists is the 
early detection of material failure as the cracks inside a material block 
can hardly be identified from the outside.   Predicting material fatigue 
(EKL Jan.'12) can prevent fatal disasters. A case in point is the world's 
deadliest high-speed train accident in 1998 in Germany, caused by 
failure of a metal wheel.  Detecting material failure in composite 
materials, now increasingly being used in many areas, is much more 
difficult.

A German research team from Kiel University, University of 
Erlangen-Nuremberg and Technical University Munich (TUM),  has 

Predicting Material Fatigue 
Evolution of  Self-reporting Composites  

Tech Line

There is no pedestrian crossing at critical points and intersections. In-
variably one has to cross the road and get knocked down in the pres-
ence of the cop. If someone suggests pedestrian crossings are a must 
in certain intersections and congested areas, the lamp post is the only 
available nominee of the government machinery. 

The tragedy is that pedestrians cannot cross the roads unless they 
take great risks. Vehicles use any empty space of the road for move-
ment. Road development often means filling the holes with brittle 
materials which surface again during the next rainy season ensuring 
perpetual traffic misery and sometimes calamity. In the confusion pe-
destrians and drivers try to evolve their own navigation techniques. 
They over take through the wrong side and drive dangerously causing 
collisions and casualties.

All these happen right under the otherwise sensitive nose of the 
traffic managers who are reduced to the position of a fake lamp posts, 
Of course they are managers. But managers with a difference. They are 
those who watch things happening. No wonder someone remarked 
that this situation represents the finest example of functioning anar-
chy. In the opinion of the author it is a very mild statement.

The situation can improve only if we have managers who make things 
happen. Such managers get necessary authority to execute their plans and 
overcome obstacles with a bull dozing spirit. But with political content high 
in decision making and a frozen bureaucracy this is a far cry, it seems!

[T Ramaswamy] ramas342011@hotmail.com 



38Executive Knowledge LinesApril 2013

Ten Countries with Fastest Internet
While most of the countries including India suffer from slow 

Internet connection, certain countries enjoy browsing at speeds as 
high as one Gigabits per second (Gbps). Some examples: 
Singapore : 30.7 Megabits per 
  second (Mbps) 
Israel : 30.9 Mbps 
Bulgaria : 32.1 Mbps
Switzerland : 32.4 Mbps 
Belgium : 32.7 Mbps 

Romania : 37.4 Mbps
Latvia : 37.5 Mbps 
Japan : 42.2 Mbps 
South Korea : 48.8 Mbps 
Hong Kong : 54.1 Mbps
[Source: http://www.bloomberg.com]

now developed a new concept 
to design so-called self-reporting 
composite materials. The con-
cept utilizes zinc oxide tetrapod 
crystals as a filler material for 
composites which at the same 
time reveals material failure by a 
visual signal under UV light.

The new concept may solve 
many engineering problems as 
numerous fields from vehicle 
construction to biomedical 

engineering are actively seeking new composite materials for various 
applications.  

“The luminescent features of ZnO tetrapod crystals are well estab-
lished. According to our work hypothesis, these characteristics showed 
pronounced variations under a mechanical load, and we realised that it 
could help to detect internal damages of composite materials,” says Dr. 
Yogendra Mishra of Kiel University’s Technical Faculty.

In one experiment, the scientists added zinc oxide tetrapod shaped 
crystals to a silicone   polymer and tested its general properties. 
They found that the resulting composite material is on the one hand 
stronger than silicon and on the other hand emits light in different 
colours when exposed to UV light. When the material is subjected to 
mechanical stress and ultraviolet light, the intensities of the emitted 
lights and thus the colour changes.

“The micro-nano sized crystals give even a visual warning when the 
composite material is about to fail under stress, says researchers.

[For details:  http://www.uni-kiel.de,  
http://www.dwih.com.br,  

http://onlinelibrary.wiley.com]
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A Quick Look
In this column we take a quick look at some books and articles in 

magazines which we consider noteworthy. As another item, we also give 
some expressions in English language which we come across during our 
journey through various publications of repute. The selection is based 
on brevity, simplicity and power of words in daily use (not requiring 
dictionary reference), style etc.

 Readers are also encouraged to send similar items to be included in 
future issues for the benefit of other readers. (ekl@knowledgelines.com) 

- Editorial Team

Classy  Express ions

•	 The financial crisis in many countries is a prime example of too few 
people holding the reins.

•	 A capital-starved India and cash-rich China should constructively 
engage for the benefit of both. 

•	 There was a vast migration of information from ink and paper to 
bits and screens. 

•	 The industry was in pursuit of its win-at-all-costs strategy.
•	 Ensuring sustainable pipeline of talented youth for science is a 

challenge. 

A r t i c l e s

	Vaccinations: The Whole Story
A study published in the New England Journal of Medicine which 

has shaken the very foundation of the vaccination hypothesis, says: By 
2005, vaccination had reduced the annual incidence of mumps in the 
United States by more than 99%, with few outbreaks reported. However, 
in 2006, a large outbreak occurred among highly vaccinated populations 
in the United States, and similar outbreaks have been reported worldwide.

Author: Dr B M Hegde, Renowned Cardiologist
Magazine: Bhavan’s Journal, 31 March 2013

	The Global Talent Chase: China, India, and U.S. vie for Skilled 
Workers
Too many tech jobs and not enough tech professionals to fill them - 

China, India, and the U.S., all face this dilemma. What each economic 
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powerhouse is doing to ease its workforce gap and their successful 
strategy known as Regional Talent Innovation Networks successful 
strategy are discussed in this article.

Author: Edward E.Gordon
Magazine: The Futurist, November-December 2012.

Books

	Where Good Ideas Come From 
The Natural History of Innovation

 Author: Steven Johnson 
 Publisher: Riverhead, October 2010

According to some experts, innovation revolves 
around the idea that a small number of amazingly 
smart individuals experienced Eureka moments, 
leading to extraordinary breakthroughs that changed 
the course of civilization. But Johnson challenges this 
view. The decision to start Microsoft wasn’t based on 
a momentous flash of insight but based on incremental developments 
in a nascent personal computing industry.

 Author focuses on the elements of our cultural environment that 
foster an atmosphere of innovation, and the recurring patterns that 
often are at play in bringing great ideas to fruition. He believes that 
urban environments and technology are potent fertilizers of discovery 
and invention and identifies a number of conditions, or patterns, 
that enable innovation. One is the “adjacent possible,” a theory first 
articulated by American scientist Stuart Kauffman. It’s the idea that 
what is achievable today is defined by the various combinations of 
events and activities that have occurred prior.

	Salt Sugar Fat 
How the Food Giants Hooked Us

 Author: Michael Moss, Pulitzer Prize Winner
 Publisher: Random House

The author, Michael Moss presents the story of 
the rise of the processed food industry and its link 
to the emerging obesity epidemic. Moss reveals how 
companies use salt, sugar, and fat to addict us and, 
more important, how we can fight back.

Cherish your visions and your dreams as they are the 
children of your soul, the blueprints of your ultimate 

achievements.
- Napoleon Hill
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Books Scan

The 2012 State of the Future gives an 
overview of the global situation, problems, 
solutions, and prospects for the future. 
It covers 15 global challenges such as 
energy, food, science & technology, ethics, 
development, water, organized crime, health, decision making, gender 
relations, demographics, war & peace, and others.

Produced by the Millennium Project with its 46 Nodes (groups 
of futurists and organizations) around the world, it collects, feeds 
back, and assesses insights from creative and knowledgeable people on 
emerging crises, opportunities, strategic priorities, and the feasibility 
of actions.

The Millennium Project, an international, participatory think 
tank, has been publishing the State of the Future reports annually since 
1996. Like its predecessors, the year 2012's report drew from ongoing 
surveys of 3,000 contributing researchers to compile a list of 15 Global 
Challenges that world leaders will have to address collaboratively, as 
well as a State of the Future Index (SOFI) that delineates areas of 
life that are improving and others that are worsening or remaining 
unchanged.
Contents:

2012 State of the Future 
Authors: Jerome C. Glenn, Theodore J. 
Gordon and Elizabeth Florescu 
Publisher: Millennium Project 
As mixed media product - August 1, 2012

The key to success is to focus our conscious mind on 
things we desire,  not things we fear.

- Brian Tracy

1. Global Challenges 
2. State of the Future Index

2.1 Global SOFI 
2.2 National SOFIs 

3. Global Scenarios
4. Governance and Futures 
5. Economics and Business
6. Science and Technology 
7. Building Collective Intelli-

gence Systems

8. Measuring and Promoting 
Sustainable Development

9. Environmental Security
10. Education and Learning 2030
11. Future Ethical Issues
12. Changing Gender  

         Stereo-types
13. Future Arts, Media and En-

tertainment: Seeds for 2020
14. Improving Futures Research 
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•	 Pictures and design
•	 Managing production
•	 Where the buck stops
•	 Becoming an editor
(Courtesy: State Central Library, 

Trivandrum, India)

Books Scan

The authors, J. Morrish and P. Bradshaw, 
look at how magazines work and explains 
the dual role of the magazine editor. They 
consider the editor both as a journalist, having 
to provide information and entertainment for 
readers, and as a manager, expected to lead and 
supervise successfully the development of a magazine or periodical.

Looking at the current state of the magazine market in the twenty-
first century, the book explains how this has developed and changed 
in recent years, with specific attention paid to the explosion of apps, 
e-zines, online communities and magazine websites. Featuring case 
studies, interviews with successful editors, examples of covers and 
spreads, and useful tables and graphs, this book discusses the editor’s 
many roles and details the skills needed to run a publication.

The book provides practical guidance on:
•	 how to create an editorial strategy
•	 how to lead and manage an editorial team
•	 researching a market and finding new readers
•	 dealing with budgets and finance
•	 working with designers and production staff
•	 legal, technological and ethical dilemmas
•	 online distribution, social media and search engine optimisation
•	 managing information overload
•	 how to become an editor.
Chapters:

Magazine Editing
In Print and Online 
Authors: John Morrish and Paul Bradshaw
Publisher: Routledge, 2012(3rd Edition)

A Taste of  EKL 
Please visit the EKL website below to  

read selected contents from back issues:
www.knowledgelines.com

•	 How magazines work
•	 Editorial strategy
•	 Leader and manager
•	 Money matters
•	 The right words
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Journals Scan

Scientific American
December 2012

Scientific American
February 2013

In a few years you will be able to order a 
transcript of your genetic code for less than 
$1,000. Adults cannot do much to alter 
their biological lot, but what if parents could 
examine the unborn child's genome? Without 
proper guidance, they might decide to take 
drastic measures - even to end the pregnancy 
- based on a misguided reading of the genetic 
tea leaves. 

Two different university labs have developed tests that will reveal 
the identity of a fetus's genetic code using just a blood sample from the 
mother (or that sample plus a drop of saliva from the father). Prenatal 
whole-genome sequencing will provide volumes of information beyond 
the currently available tests for genetic disorders that the parents now 
use to decide how to respond to a pregnancy. The related aspects are 
covered in the article 'Beware the Destiny Test' appearing in this issue 
of the magazine. 
Features:
•	 Brain Cells for Grandmother - Each person or thing in our 

everyday life may exist in our brain with its own corresponding set 
of neurons assigned to it.

•	 Secrets of Primitive Meteorites - Microscopic analyses of the oldest 
rocks in the solar system hint at what our corner of space was like 
shortly before the planets formed.

•	 Shattered Ancestry - Recent fossil finds have made identifying our 
ancient progenitors even more difficult

•	 Rethinking the Gulf Stream - The warm flow of ocean water from 
the Gulf of Mexico keeps European winters mild, right?

•	 The Battery-Powered Bullet
•	 The Myth of Antioxidants
•	 Data on Wings 

(Courtesy: Dr S V Nair, Phoenix, Arizona, USA)
[Source: EKL Knowledge Centre] 

A mediocre person tells. A good person explains. 
A superior person demonstrates. A great person 

inspires others to see for themselves.
- Harvey Mackay
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Journals Scan

Knowledge (Incorporating BBC Science World)
Science, History, Nature - For the Curious Mind 
April 2013

Obstacles are necessary for success because in 
selling, as in all careers of importance, victory comes 

only after many struggles and countless defeats.
- Og Mandino

In Forthcoming Issues
•	 Predicting the Unpredictable! - Cautions Dr B M Hegde  
•	 R&D Spending - Innovation initiatives of Global and Indian 

Cos
•	 Health Check for the Heart - Some Tips
•	 Food Safety Management Systems  - ISO 22000 and  HACCP 

(Hazard Analysis and Critical Control Point) 
•	 Lessons from Reflexes of Cockroaches - For developing steadier 

robots
•	 See-through Windows to Generate Electricity - By ‘spraying’ glass 

surfaces with electricity-generating coatings

The purpose of human existence - if, indeed, 
it has any - has perplexed thinkers for millen-
nia. Author Dan Cossins in his article 'What is 
the Meaning of Life?' examines the competing, 
often contradictory theories trying to answer 
the biggest question of all.
Highlights of Contents:
•	How Dinosaurs Conquered the World - The 

dominance of the dinosaurs during the mesozoic era was nothing 
more than a fluke.

•	Accidents Will Happen - 10 accidental discoveries you won't believe 
happened.

•	Rise of the Biobots - A robot with muscles, bones, and tendons? It 
is not science fiction, but a soon emerging reality.

•	The Origin of Life - The story of the greatest of miracles - how life 
came to be on Earth in the first place.

•	Life on Other Planets
•	Asoka: An Emperor Ahead of his Time - Asoka's remarkable vision 

and belief system.
•	Wild Orchids
•	From the Jaws of Extinction
•	How We Found a Faster Way to Communicate?

(Courtesy: N Mahesh, Architect) 
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Science Line

EKL Sudoku 77
Solution

8 6 3 9 2 7 5 1 4
4 2 5 8 1 6 7 9 3
1 7 9 5 4 3 2 8 6
6 8 4 1 7 2 3 5 9
5 3 7 4 8 9 6 2 1
9 1 2 6 3 5 8 4 7
2 4 1 7 6 8 9 3 5
3 5 6 2 9 4 1 7 8
7 9 8 3 5 1 4 6 2

One day I hopped in a taxi and we took off for the airport.
We were driving in the right lane when suddenly a black car 

jumped out of a parking space right in front of us. My taxi driver 
slammed on his brakes, skidded, and missed the other car by just 
inches! The driver of the other car whipped his head around and 
started yelling at us. My taxi driver just smiled and waved at the guy. 
And I mean, he was really friendly. So I asked, ‘Why did you just do 
that? This guy almost ruined your car and sent us to the hospital!’ 
This is when my taxi driver taught me what I now call, ‘The Law of the 
Garbage Truck.’

He explained that many  people are like garbage trucks. They run 
around full of garbage, full of frustration, full of anger, and full of disap-
pointment. As their garbage piles up, they need a place to dump it, and 
sometimes they’ll dump it on you. Don’t take it personally. Just smile, 
wave, wish them well, and move on. Don’t take their garbage and spread 
it to other people at work, at home, or on the streets.

The bottom line is that successful people do not let garbage trucks 
take over their day.

Life’s too short to wake up in the morning 
with regrets, so…Love the people who treat you 

right. Pray for the ones who don’t. Life is ten 
percent what you make it and ninety percent 

how you take it!
Have a blessed, garbage-free day. - D.J. Pollay

(Courtesy: http://www.simpletoremember.com/ 
jewish/blog/garbage-truck/)

[Sourced by: HB]

The Law of  the Garbage Truck
Management Line
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The Last Word
I attribute my success to this: I never gave or  

took an excuse.
- Florence Nightingale
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