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The Year 2016 in Science and Technology

Year 2016 was a remarkable year for Indian 

science. Indian Space Research Organization 

(ISRO) has always made every Indian smile 

with pride with its achievements in the past. 

Once again, it has added another stories of success in 2016. 

Scientific India's The 15 biggest and best science stories of 

2016 is jam-packed with the best in science from the past 

year. From space exploration to medicine, technology, 

paleontology and environment, we've got every field 

covered.

In this issue of Scientific India, we have also discussed top 

10 Indian Science personalities and top 10 Indian Sciences 

Stories.                    

                                                                        
                                                                         Dr. Vinod Kumar
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Top 10 Indian Science 
Personalities of 2016 10

Dr. Dr Rajah Vijay 
Kumar

Dr Rajah Vijay Kumar's invention - the 
Boom Tube Resonator - recovers 
water fit for drinking and gives high-
value fertilizer as a byproduct. It uses 
no chemicals or micro-organisms. An 
invention by a Bengaluru-based 

scientist has seen his campus recover 10,000 
litres of water from sewage every day and use it 
for drinking too.Recovering water from sewage 
wasn't a possibility until recently. Facing one of 
the worst drinking water crises, India may need 
to consider this for a better future. The country's 
groundwater table is depleting and surface 
water undrinkable.

9

Dr Thanu from the Inter-University Padmanabhan 
Centre for Astronomy and Astrophysics, threw a 
challenge to the international community of 
astrophysicists to prove his ideas on dark energy 
wrong by 2016.

8

7

Dr Thanu 
Padmanabhan

Health, Food and Disease

Dr  S  Asokan ,  P ro fesso r  a t  
Department of Instrumentation and 
Applied Physics, IISc Bangalore, and his 
team developed a novel sensor they claim 
can simultaneously measure both cardiac 
and respiratory activities. The new device is 
non invasive, and can be wrapped around a 
person's chest. It can help in early clinical 
diagnosis of many conditions associated 
with lung and cardiac health. The device is 
robust, portable, shock-proof, non-electric.
They've also developed sensors for various 
heal thcare appl icat ions inc lud ing 
measuring blood pressure, cardiac 
markers, blood glucose levels. 

www.scind.org

Dr. Vasant Natarajan  

Dr. S Asokan

Dr Vasant Natarajan from the 
Physics Department of IISc 
Bangalore,  refined on 
concept that  salt water-run battery is 
as powerful as four AA batteries, and 
can power an LED lamp for 1,500 hours 
(or a little more than two months) at a 
stretch.
The concept is one that most are 
familiar with in high school chemistry. 
Electricity can be produced when two 
electrodes (one that can readily give 
away its electrons, and another to 
accept them as easily) are dipped in an 
electrolyte.
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We have calculated the score on the basis of their research news hits and TV, radio appearances in the 
past 12 months, plus social media. Finally we scored our candidates on their impact.
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Dr. Amitabha 
Chattopadhyay

 Prof Amitabha Chattopadhyay, JC Bose 
Fellow at the CSIR-CCMB, has been 
awarded the prestigious TWAS (The 
World Academy of Sciences) Prize in 
biology for 2016.

Dr G. Satheesh Reddy, Scientific 
Advisor to Raksha Mantri and Director 
General, Missiles and Strategic 
Systems, DRDO. This Aerospace 
Scientist well renowned for his R&D in 

Missile Systems and sustained 
contributions towards advancement of 

Aero space technologies & industries in India. His 
decades of expertise have been providing the necessary thrust 
for the programmes of national importance. As Director, Research Centre 
Imarat, the Avionics laboratory founded by Dr APJ Abdul Kalam, he led the development of Avionics 
technologies in critical areas for Indian Missiles and other defence programmes.

Dr G. Satheesh Reddy2

Dr. Sanjeev Kumar Ojha  a team member who developed  
BGR-34. They had in-depth study of over 500 renowned 
ancientherbs and finally identified the 6 best herbs 
listed in Ayurvedic ancient texts for various ailments 
a n d  i n d i c a t i o n s  n a m e l y  D a r u h a r i d r a  
(Berberisaristata), Giloy (Tinosporacordifolia), 
Vijaysar (Pterocarpus marsupium), Gudmar 
(GymnemaSylvestre), Majeeth (Rubiacordifoila) and 
Methika (Trigonellafoenum-graecum) to be 
combined in different fractions &quantity and 
processed meticulously to develop a marvelous anti-
diabetic formulation. The herbs were further 
subjected to optimization studies to establish the 
right proportion.

Dr. Sanjeev Kumar 
           Ojha  
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Global TB report estimation on Multi Drug Resistant TB in India

5

Dr. A.K.S. Rawat, Sr. Principal Scientist of CSIR-NBRI is a team 
member who developed  BGR-34. BGR-34 is developed 
jointly by National Botanical Research Institute (NBRI) and 
Central Institute for Medicinal and Aromatic Plants (CIMAP), 
the research units of CSIR, Govt. of India situated at Lucknow. 
Passing its larger benefits to people, BGR-34 has been 
economically priced at Rs. 5 per tablet as compared to latest 
DPP4 inhibitors globally. BGR-34 is now available on all major 
chemist counter of Rajasthan

 Dr Kumarasamy Thangaraj in collaboration with 
Estonian Biocentre, Estonia, and five other 
research institutes carried out extensive skin 
survey of about a thousand individuals from 
across 27 populations to arrive at the fact that it 
is genetics that determine the skin colour. The 
research study was published in the latest issue 
of The Journal of Investigative Dermatology. 
According to the researchers, there is a gene 
called SLC24A5 that is known to make skin 
lighter. The gene explains about 25-38% of the 
pigmentation differences between Europeans 
and West Africans. 

3

Dr Kumarasamy 
Thangaraj 

Mr Alur Seelin Kiran Kumar1
Mr Alur Seelin Kiran Kumar, Distinguished Scientist 
(Apex) and Director, Space Applications Centre, 
Ahmedabad, assumed the office of the Secretary, 
Department of Space, Chairman, Space Commission 
and Chairman, Indian Space Research Organisation 
(ISRO) on January 14, 2015.

ISRO is again at top in indian science research. ISRO 
has achieved remarkable goals in last year.

Health, Food and Disease

Dr. A.K.S. Rawat
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F
ood irradiation 
processing technique 
involves treatment of 

food items (raw/processed) 
to gamma radiation to 
achieve a specific purpose 
such as extension of shelf 
life, insect, disinfestations, 
elimination of food borne 
pathogens such as E.coli 
0157:H7, Camplyobacter,  
Salmonellae, Shigella, 
toxoplasma, Listeria  and 
parasites. The USA, 
Canada, China, The 
Netherlands, Belgium, 
Brazil, Thailand and 
Australia are among the 
leaders in adopting the 
technology whereas 
countries, such as 
Denmark, Germany and 
Luxembourg are still remain 
opposed. Interest in the 
practical application of the 
process is emerging for 
many reasons. High post 
harvest losses caused by 
the insect infestations 
microbial contamination and 
spoilage, mounting concern 

over food borne diseases 
includes fungal 
contamination of mid day 
meal rice (India), 
Penicillium, Fusarium, 
Rhizopus and Aspergillus 
ssp in barley, Bacillus 
cereus in cereal materials, 
Aspergillus flavus and A. 
parasiticus in peanuts, 
Claviceps fusiformis, C. 
purpurea in pearl millet and 
rye, bazra grains 
(ergotoxins containing 
peptide alkaloids, lysergic 
acid and lysergic acid 
amides). In processed 
foods, enterotoxins of 
Staphalococcus aureus in 
baked foods, dairy products 
and frozen foods and 
processed food includes 
custard powder, puddings 
and sauces, and wheat 
bread covered with blackish 
fungal growth are common 
contaminants in weekly 
markets, mycotoxins in 
milk, Clostridium botulinum 
in canned or fermented 
foods, meat, sausages, 

Clostridium perfringens 
(type A) in canned 
meat/fish, Salmonella spp., 
Shigella sonnei or Listeria 
spp. in pork meat, Citrinin, 
ochratoxin-A and aflatoxin-
B1 in animal feeds and 
feedstuffs. Though 
irradiations alone cannot 
solve the problems of food 
preservations altogether, it 
can play an important role 
in reducing post harvest 
losses and undue use of 
toxic chemical fumigants 
(like ethylene oxide, methyl 
bromide, sulfuryl fluoride, 
thymol, orthophenyl phenol.

Development of 
Irradiation Technology
Initiation of food irradiation 
constituted with the 
discovery of x-rays by W.K. 
Roentgen in 1895 and the 
discovery of radioactive 
substances by H. Becquerel 
in 1896. Due to lack of 
techno-economic feasibility 
of the process of producing
ionizing radiation no 
commercial development 
was found till 1940.  Within 
the context of nuclear 
safety and human health, 
the most relevant types of 
radiation are alpha and beta 
particles and gamma rays.
The use of radiation in 
food processing is a 
novel approach since its 
inception. Meats, fish, 
fruits and vegetables 
have been preserved for 
centuries by the sun's 
energy.
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The use of radiation in food 
processing is a novel 
approach since its 
inception. Meats, fish, fruits 
and vegetables have been 
preserved for centuries by 
the sun's energy. Lately, 
infrared and microwave 
radiation has been added to 
the list of radiant energies 
in food processing. The 
idea of using ionizing 
radiation in food 
preservation almost 
immediately followed Henri 
Becquerel's discovery of 
radioactivity in 1895. E. coli 
and Salmonella were 
always been the most 
causative food borne 
pathogens and still being a 
national threat to human 
health. Use of ionizing 
energy can destroy 
pathogenic and spoilage 
microorganisms in food 
were reported in a German 
medical journal in the same 
year. The biological effects 
of ionizing radiation are 
generally measured in units 
called millisieverts (mSv).
Labeling requirements
The current version (ACSH, 
1988) of the FDA low-dose 
irradiation rule requires that 
the retail label consist of the 
internationally agreed-upon 
symbol, and the phrases 
"treated with radiation" or 
"treated by irradiation." All 
foods shall be labelled in 
accordance with the 
provisions of PFA Rules. 
The label shall bear a logo 
of Radura symbol and 

include following 
information. Irradiated 
commodities like potato and 
onion have only food value 
and should not be used for 
cultivation. This fact should 
be displayed on the food 
package.
Re-Irradiation
Food once processed by 
radiation shall not be 
processed by radiation 
again unless specifically 
permitted under the PFA 
rules.

Objectives: 
1. Improve food security 
and safety
2. Enhance exports
3. Prevent use of chemicals 
harmful to human health 
and environment
4. Facilitate distribution 
from production centers to 
consumption centers
5. Cut down cycles of glut 
and scarcity
6. Better returns to farmers 
& Price stabilization

Dose dependent 
application
1.mLow Dose Irradiation up 
to 1KGy: practiced for 
sprout inhibition; delay of 
ripening; insect 
disinfestations; parasite 
inactivation
2. Medium Dose Irradiation, 
1 - 10KGy: applied for 
reduction in numbers of 
spoilage microorganisms; 
reduction in numbers or 
elimination of non-spore-
forming pathogens, i.e. 

disease causing 
microorganisms.
3. High Dose Irradiation 
above 10KGy: employed for 
reduction in numbers of 
microorganisms to the point 
of sterility.

Advantages of Irradiation
1. No rise in temperature, 
products remain in their 
original states
2. Not dependent on factors 
such as air humidity, 
penetration of gas, 
temparature, etc.
3.Exposure time in the 
processing chamber 
determines the dose 
received; only one 
parameter.
4. Gamma processed 
products don't contain 
residues.
5. Gamma processed 
products are ready for 
immediate use.
6. Radiation processing 
does not alter significant 
nutrition value, flavor 
texture and appearance of 
food.
7. Radiation using Co-60 
cannot induce any 
radioactivity in food and 
does not leave any harmful 
or toxic radioactive residues 
on foods as is the case with 
chemical fumigants.
8. Pre-packaged foods can 
be treated for hygienisation 
and improving self -life.
9. The radiation processing 
facility are environment 
friendly and are safe to 
workers and public around.

-By-Debashis Dutta, Mira 
Debnath Das, School of 
Biochemical engineering, 
Indian Institute of Technology 
BHU 
(Banaras Hindu University), 
Varanasi-221005

Fig 1. The Electromagnetic Spectrum 
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A Miracle Medicinal Plant: CURRY LEAF

L
et food be your 
medicine and let 
medicine be your 

food.” Curry leaves are a 
popular leaf spice used in 
small quantities for their 
distinct aroma due to the 
presence of volatile oils and 
their ability to improve 
digestion. It is widely used 
in Indian culinary for 
flavoring foodstuffs. Leaves 
have a slightly pungent, 
bitter and feebly acidic in 
taste.
The use of curry leaves as 
a flavoring agent for 
vegetables has been 
mentioned in early Tamil 
literature, which dates back 
to the 1st to 4th centuries 
AD. Curry leaves are 
closely associated with 
South India, where the word 
curry, originates from the 
Tamil Word ”Kari” which 
means spiced sauces The 
various names of curry 
leaves in different 
languages are : English- 

Curry leaves; Kannada- 
Karibevu; Hindi- Karipatta, 
Mithanim; Tamil- 
Kariveppilai; Malayalam- 
Kariveppu; Marathi- 
Kadhilimb; Sanskrit- 
Girinimba; Telugu- 
Karepeku; Tulu- 
Bevusoppu; Portuguese- 
Folhas de caril; Russian- 
Listya karri; Spanish- Hojas 
de curry; Italian- Fogli di 
Cari; French- Feuilles de 
Cari; German- Curryblatter; 
Gujarathi- Mitholimado. . 
Today curry leaves are 
cultivated in India, Sri 
Lanka, South East Asia, 
Australia, the Pacific 
Islands and Africa, as a 
food flavoring agent.

Origin and Cultivation
MurrayaKoenigii, belongs to 
the family Rutaceae, 
commonly known as curry-
leaf tree, is a native of 
India, Sri Lanka and other 
south Asian countries. It is 
found almost everywhere in 

the Indian subcontinent, it 
shares aromatic nature, 
more or less deciduous 
shrub or tree up to 6 m in 
height and 15-40 cm in 
diameter with short trunk, 
thin smooth grey or brown 
bark and dense shady 
crown . Most part of plant 
has a strong peculiar smell. 
M. koenigiiis genus of tree, 
native to tropical Asia from 
Himalaya foothill's of India 
to Srilanka eastward 
through Myanmar, 
Indonesia, Southern China 
and Hainan. 
The M. koenigiiis having 
grey color bark, longitudinal 
striations on it and beneath 
it white bark is present. 
Leaves are bipinnately 
compound, 15-30 cm long 
each bearing 11-25 leaflets 
alternate on rachis, 2.5-3.5 
cm long ovate lanceolate 
with an oblique base. 
Margins irregularly cerate, 
petioles 2-3 mm long, 
flowers are bisexual, white, 

funnel shaped 
sweetly scented, 
stalked, 
complete, 
ebracteate, 
regular with 
average 
diameter of fully 
opened flower 
being in average 
1.12 cm 
inflorescence, 
terminal cymes 
each bearing 60-
90 flowers. 
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Tfruits are ovoid to 
subglobose, wrinkled or 
rough with glands. It is 
having the size of 2.5 cm 
long and 0.3 cm in diameter 
and gets purplish black 
when ripen. Fruits are 
generally biseeded. 
axonomy of plant 
Kingdom- Plantae 
Sub-kingdom- 
Tracheobionta
Superdivision- 
Spermatophyta
Division- Magnoliophyta
Class- Magnoliospida
Subclass- Rosidae
Order- Sapindales
Family- Rutaceae
Genus- MurrayaJ.Koenig ex 
L.

Medicinal Uses:
M. koenigiiis a plant which 
has various important uses 
in the traditional system of 
medicine in Eastern Asia.M. 
koenigiiis used as a 
stimulant, antidysentric and 
for the management of 
diabetes mellitus. The plant 
is highly valued for its 
leaves an important 
ingredient in an Indian 
cuisine to promote appetite 
and digestion. The leaves, 
root and bark are tonic, 
stomachic and carminative. 
Leaves are used internally 
in dysentery also checking 
vomiting. Steam distillate of 
the leaves can be used as 
stomachic, purgative, 
febrifuge and antianemic. 
Leaves are applied 
externally to bruises and 
eruption. The leaves and 
roots are bitter, acrid, 
cooling, anti-helminthic, 
analgesic, it cures piles, 
allays heat of the body, 
thirst, inflammation and 
itching. It is also useful in 
leucoderma and blood 

disorders. An infusion of the 
toasted leaves in used to 
stop vomiting. The juice of 
the root is good for pain 
associated with kidney. 
Fruits are also considered 
as astringent in Indo-China. 
Crushed leaves are applied 
externally to cure skin 
eruption and to relieve 
burns. The pastes of leaves 
are applied externally to 
treat the bites of poisonous 
animals. The plant is 
credited with tonic and 
stomachic property. The 
fruits are known to have 
very high nutritional values 
with many medicinal 
properties. The branches of 
M. koenigiiare very popular 
for cleaning the teeth used 
as datun. It is also said that 
the branches of M. 
koenigiiare used to 
strengthen gums and teeth. 
It has also been used as an 
anti-periodic and many a 
time the powdered dry leaf, 
mixed with honey and juice 
of betel nut, is 
recommended in the 
Ayurvedic system of 
medicine. 

Different forms of Curry 
Leaves: 
Curry leaves come in 4 
different forms, fresh, dried, 
powdered and cooked. 
· Fresh curry leaves 
are the preferred form for 
cooking. Fresh leaves may 
be used directly after 
harvesting from the 
tree. They also may 
be placed or vacuum 
packed in plastic 
bags and refrigerated   
or frozen after 
harvesting, which 
keeps them fresh 
from one week to two 
months. 

·
Dried: 
Curry leaves may be sun 
dried or oven dried, 
producing leaves that have 
a longer shelf life. Some 
recipes require the baking 
or toasting of fresh curry 
leaves before the leaves 
are added as a flavoring. 
Dried leaves are also 
available commercially.
· 
Powdered:  
Powdered curry leaves are 
also called for in some 
recipes and powdered curry 
is also available 
commercially. After being 
dried, curry leaves can be 
pulverized, producing a 
concentrated powder. 
Commercial curry powder is 
usually a mixture of many 
spices, while powdered 
curry leaves is the 
powdered version of the 
actual dried curry leaf.

·Cooked: Fried curry 
leaves are prepared by the 
cook or chef prior to or 
during the cooking process. 
Some recipes require that 
fresh curry leaves to be 
cooked before being added 
as flavouring. Such fried 
curry leaves would not 
generally be purchased in 
advance. Instead, curry 
leaves would be purchased 
fresh, or perhaps dried, 
then cooked. 
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MurrayaKoenigiiis a popular 
remedy among the various 
ethnic groups, Vaidyas, 
Hakims and ayurvedic 
practitioners for cure of 
variety of ailments. It is 

interesting to note that pure 
compounds and crude 
organic extracts of leaves of 
MurrayaKoenigiihave been 
screened for some 
pharmacological activities 

and found to possess:
 anti-diabetic,
 cholesterol reducing 
property, 
 anti-diarrhea activity, 
 cytotoxic activity 

antioxidant 
property, 
 antiulcer 
activity 
antimicrobial, 
 antibacterial 
potential.

-By Roshni 
Vijayan, MPS Plant 
Breeding and 
Genetics, Cornell 
University, New 
York, USA.

10   SCIENTIFIC INDIA     

Sl. 
No 

Pharmacological Activity  Plant part  

1.  Anti-inflammatory  Leaf  

2.  Anti-amnesic  Leaf  

3.  Hypocholesterolemic Leaf  

4.  Memory enhancer  Leaf  

5.  Anti-helminthic  Leaf  

6.  Anti-bacterial  Bark, Leaf  

7.  Anti-cancer  Stem bark  

8. 
 

Anti-diabetic 
 

Whole plant, fresh leaf, fruit. 
 

10. 
 

Anti-diarrhoeal
 

Seeds 
 

11. 
 

Anti-fungal 
 

Leaf 
 

12. 
 

Radioprotectiveand chemoprotective
 

Leaf 
 

13. 
 

Analgesic and Antinociceptive
 

Leaf 
 

14. 
 

Anti-oxidant 
 

Leaf 
 

15. 
 

Cardiovascular 
 

Leaf 
 

16. 
 

Skin pigmenting 
 

Leaf 
 

17. 
 

Anti-lipid peroxidative
 

Leaf 
 

18. 
 

Anti-tumor 
 

Leaf 
 

19. 
 

Anti-ulcer 
 

Leaf 
 

20. 
 

Cytotoxicity 
 

Roots, stem 
 

21. 
 

Wound healing activity 
 

Leaf 
 

22. 
 

Phagocytic activity 
 

Leaf 
 

 

The basic pharmacological properties of the leaves, bark, stem, fruits and seeds have been 
described in the table given below:

Jan - Feb 2017 
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 Mycotoxins Awareness
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M
ycotoxins are toxic 
compounds 
produced by fungi 

.They are secondary 
metabolites of fungi which 
are associated with certain 
disorders in animals and 
human beings.. Unlike 
bacterial toxins, fungal 
toxins (mycotoxins) are not 
proteins and therefore are 
not usually detectable by 
the immune systems of 
humans and animals. Lack 
of visible appearance of 
fungus does not negate 
presence of mycotoxins.  
Toxins can remain in the 
organism after fungus has 
been removed. They can be 
heat stable, not destroyed 
by canning or other 
processes. Today 300 - 400 
mycotoxins are known. 
Mycotoxins that are of 
human concern based on 
toxicity are Aflatoxin, 
Deoxyniva-lenol (DON) or 
Vomitoxin, T-2 toxin, 
Zearalenone, Fumonisin 
and Ochratoxin A.

Aflatoxin
These are highly toxic 
carcinogenic secondary 
metabolites produced by 
fungi namely Aspergillus 
flavus, Aspergillus 

parasiticus and Aspergillus 
nomius. Its sources are 
Corn and Groundnuts. 
Temperature : 25-30°C and 
grain moisture favour 
production of Aflatoxins. 
Naturally produced 
Aflatoxins  are B1, B2, G1, 
G2. They undergo 
modifications during cellular 
metabolism and processing 
of foods to produce several 
derivatives such as  M1, 
M2, P1, etc. Aflatoxicosis is 
caused by high doses in 
short intervals or low doses 
in high intervals

DON and T-2 Toxin
These are field toxins not 
storage toxins.They target 
the circulatory, alimentary, 
skin, and nervous systems. 
Fusarium graminearum 
produces DON and T-2 
Toxin which causes scab 
damage to kernels and 
head blight. Optimal 
temperature range is 
between 70 and 85 degrees 
Farenheit. Advisory level of 
DON is 1 ppm.

Zearalenone
These are produced by 
fungi namely Fusarium 
roseum, F.graminearum, F. 
poae and F. culmorum.Food 

affected is corn, 
wheat, barley, 
oats. Zearalenone 
has estrogenic 
effects

Ochratoxin A.
These are 
produced by fungi 
namely P. 
Verrucosum and 

A. ochraceus. Food affected 
are Cereals, coffee beans, 
and grapes. Ochratoxin can 
be transmitted from pork to 
humans by eating pork that 
is fed with contaminated 
food.  Ochratoxin sources 
are gnuts, pecans, beans, 
dried fruit and dried fish.

EFFECTS OF 
MYCOTOXINS

Mycotoxins are metabolized 
in the liver and kidney and 
also in the digestive tract. 
Fungal contamination 
affects both the 
organoleptic characteristics 
and the alimentary value of 
feeds and entails a risk of 
toxicities.

Residual effects in 
Humans (Food Safety 
Risk)
Physiological and 
pathological changes
Food poisoning
Inhibition of protein 
synthesis & Alteration of 
capacity of cells to 
proliferate 
Increase of tryptophan in 
blood and brain (affects 
appetite, muscular co-
ordination and sleep, 
Nausea ,Vomiting, 
Headache.
 Abdominal pain, 
Diarrhea, Giddiness, 
Convulsions
 Reproductive and 
mammary changes
 Role in hormonal 
imbalance and breast 
cancer.

Credit: IITA
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Precocious pubertal 
changes in children
Carcinogenic effects
 Immunosuppressor
Symptoms of 
Mycotoxicosis

1.  Drugs and antibiotics 
are not effective in 
treatment.
2.  The symptoms can be 
traced to foodstuffs or 
feed.
3.  Testing of said 
foodstuffs or feed reveals 
fungal contamination.
4.  The symptoms are not 
transmissible person to 
person.
5.  The degree of toxicity is 
subject to persons age 
(more often in very young 
and very old), sex ( more 
often in females than 
males)and nutritional 
status.
6.  Outbreaks of symptoms 
appear seasonally

PREVENTION AND 
CONTROL OF 
MYCOTOXINS
The presence of 
mycotoxins is unavoidable 
as they are 
environmentally induced. 
However, the economic 
importance and health 
implication of mycotoxins 
has made its control 
inevitable. Control is very 
important to the feed 
manufacturer and livestock 
producer. Application of 
Good Agricultural Practices 
(GAP), Good 
Manufacturing Practices 
(GMP), Good Hygienic 
Practices (GHP) and 
Hazard Analysis and 
Critical Control Points 
(HACCP), Crop Rotation 
and mold growth can be 

inhibited by appropriate 
drying and storage of 
grains/feeds.
Some more Efficient 
detoxification strategies 
are as follows :
1. Detoxification and 
Physical treatment
´ Exposure to sunlight for 
about 12-14 hours 
degrades aflatoxin up to 
70-90%
Drying at 120°C for 2-3 
hours resulting in reduction 
by 60-90%
Autoclaving, pelleting to 
inhibit mould growth. 
Cleaning, mechanical 
sorting and separation 
 Density segregation 
(floatation). 
2.Chemical Agents  like 
Alkali, Calcium Hydroxide, 
Sodium Hydroxide, 
Ammonia, Acids Benzoic 
acid and Copper Sulphate 
at 0.04 – 0.05% can be 
used.
3.Dietary 
Manipulations 
Mycotoxins affects nutrient 
value of feed, increasing 
the dietary level can 
minimize this effect.
4. Use of 
Adsorbents/binders
´ Inorganic toxin binders 
(Silica based)  like 
Zeolites, Bentonites, 
Aluminosilicates , Activated 
charcoal, Clay and Yeast 
or Hydrated Sodium 
Calcium Aluminosilicate 
(HSCAS) at 1%  
´ Organic toxin binders 
(Carbon based) like Oat 
hulls, Wheat bran, Alfalfa 
fiber, Extracts of yeast cell 
wall, Cellulose or Hemi-
cellulose and Pectin can 
be used.
5.Regulations
 Regulation should be 

based on surveillance, 
evaluation of risk 
assessment, establishment 
of tolerance level (or LD50) 
and enforcement of 
compliance with this level 
for raw materials and 
finished feed. 
Thus the enforcement of 
the NIAS recommended 
minimum aflatoxin level in 
feed ingredients and 
finished feed is very 
essential
PREVENTION AND 
CONTROL OF 
MYCOTOXINS
The presence of 
mycotoxins is unavoidable 
as they are 
environmentally induced. 
However, the economic 
importance and health 
implication of mycotoxins 
has made its control 
inevitable. Control is very 
important to the feed 
manufacturer and livestock 
producer
Future Fight Against 
Mycotoxins.
Considering the 
importance of mycotoxin in 
food safety, international 
trade, public health and the 
performance of poultry and 
livestock, the need to have 
a regulatory framework 
that addresses mycotoxin 
cannot not be over 
emphasized. Mycotoxin 
must be addressed at the 
policy level. This is not an 
option but a must. 
                                                    
Dr. Niki Nautiyal and Dr.R.K. 
Panwar
1. Assistant 
Professor,Department of 
Biochemistry & Biotechnology, 
SBSPGI , Balawala Deheadun
2.  Professor, Department of 
Genetics and Plant Breeding, 
GBPUAT, Pantnagar
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 Nutritional Benefits of Pulses

U
nited Nations Food 
and Agriculture 
Organization (FAO) 

declared and celebrated 
2016 as international year 
of pulses. Reason behind 
this celebration was to 
make people aware about 
nutritional benefits of 
pulses and motivate them 
towards including more 
and more pulses in their 
diets all over the 
world.Demand for food 
both in terms of quantity 
and quality also increases 
with exploding population. 
Most of the developing and 
under developed countries 
fails to meet this demand, 
results in malnutrition. 
Malnutrition leads to 
serious illness or even 
death. World Bank 
includes India as one of 
the highest malnourished 
countries in the world. 

Eating too little or too 
much, both results in 
malnutrition so to tackle 
with this evil we have to 
take very balanced diet 
and for all this problem 
pulses is the best and only 
option. Being the nutritional 
powerhouse, pulses 
provides twice the amount 
of protein than any other 
whole grain cereals 
including rice and wheat. 
Now question comes, what 
is the pulse? Pulses are 
edible seeds of plants in 
the legume family. FAO 
recognizes only those 
legumes as pulse which 
has dry, edible seeds, with 
low fat content and not 
those which are used for 
oil extraction (e.g. soybean 
and groundnut). FAO 
recognizes 11 types of 
pulses: dry beans, dry 
broad beans, dry peas, 

chickpeas, 
cow peas, 
pigeon peas, 
lentils, 
Bambara 
beans, 
vetches and 
lupins.
The most 
valuable 
thing that we 
possess is 
our body 
and we need 
it to run 
smoothly for 
a lifetime by 
eating 
healthy and 
balanced 
diet and for 
this pulses 

are the perfect answer. 
Pulses are perfect package 
of protein that our body is 
required for growth and 
development, repairs and 
production of different 
hormones. Body cannot 
manufacture all the 
building block of protein 
that is amino acid it needs, 
so we have to get them 
from protein sources like 
meat and pulses. Pulses 
contain more than 20% of 
protein as wellas dietary 
fiber(Table 1) and 
combined with cereals like 
rice, maize, sorghum, 
wheat and oat, it becomes 
the complete diet to stay 
healthy(Table 2). As 
cereals are deficient in 
lysine content but pulses 
are rich sources of it, on 
the other hand pulses have 
methionine as limiting 
amino acid cereals are full 
of it. In such way pulses 
and cereals are perfectly 
complement each other.

A cup of pulse a day keeps 
the doctor away.  Besides 
having lots of protein it also 
packed with healthy 
carbohydrates and fiber 
and fully loaded with 
vitamins B, E and K. 
Minerals also present in 
plenty of amount viz., iron, 
phosphorous, magnesium, 
manganese, potassium, 
copper, calcium, and 
zincand top of that it 
contains only 1% fat, helps 
in fight diseases like 
obesity, cancer, high blood 
pressure, diabetes and 
high cholesterol.  
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A healthy carbohydrate 
gives healthy energy. 
Apulse containsabout 40% 
of carbohydrate. 
Carbohydrate can be 
classified as good and bad 
carbohydrates. Good 
carbohydrates are complex 
and digested more slowly, 
resulting release of sugar 
very slowly into blood over 
a longer period of time. 
Pulses contain good type 
of carbohydrate, so it can 
be serving as best food for 

diabetic patients as the 
diabetic patient need to 
lower their blood sugar. 
The bad carbohydrates are 
the simple carbohydrates 
containing singular sugar 
molecules and these are 
found in sugar, white 
bread, sodas and sweets.

Fiber is very important for 
digestion, preventing 
constipation and certain 
cancers. A cup of pulses 
provides 50-70% of our 

daily fiber needs (25 g per 
day), while a cup of bran 
flakes only gives 30% of 
what we need.Soluble fiber 
of pulses lowers 
cholesterol, keeps heart 
and arteries healthy.The 
dietary fiber of beans is 
releases into the 
bloodstream slowly lead to 
feeling full for a longer 
period of time which 
enhances the effectiveness 
of weight-reducing diets. 

Common name

 

Protein g/100g DM

 

Dietary fiber g/100g

 

Chick pea

 

22.2

 

25.6

 

Common bean

 
23.9

 
25.4

 

Common pea
 

23.1
 

16.7
 

Pigeon pea 21.0 15.0 

Protein source Avg.wt. gain (g) PER (Protein Efficiency Ratio) 

100% rice 43 2.15 

90% rice + 10% beans 56 2.32 

100% maize 13 0.87 

90% maize + 10% beans 32 1.40 

100% sorghum 12 0.88 

90% sorghum + 10% beans 30 1.39 

100% wheat 19 1.05 

90% wheat + 10% beans 41 1.73 

100% oats 34 1.60 

90% oats + 10% beans 75 2.37 

 

Table 1- Protein and Dietary Fiber Content of Pulses

Table 2- Protein Quality of Cereal Grain and of Cereal Grain / Bean Diets Fed at Equal Levels of Dietary Protein.
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“about 75% of the fiber is 
insoluble which may 
reduce the risk of colon 
cancer. The remaining 
25% of the fiber is soluble 
fiber which may reduce 
blood cholesterol. Studies 
have confirmed that beans 
are effective 
hypochoesterolemic 
agents when added to the 
diet. Consumption of 
beans produces a 
moderate increase in blood 
glucose and insulin levels 
which may be helpful in the 

metabolic control of 
diabetes”.
Anti-nutrient factor of 
pulses-In many cultures, 
pulses are underestimated 
and considered as 'protein 
for the poor'. Reason 
behind this is the anti-
nutritional properties of 
pulses. They can cause 
bloating, flatulence and 
takes a long time to cook. 
Some anti-nutrients of 
pulses reduce the body's 
ability to absorb the 
various minerals that 

pulses contain. For 
example 
Lathyrussativus(chickling 
pea) contain beta-N-
oxalylamino-L-alanine 
(BOAA), potent agent for 
lathyrism, a form of 
motoneuron disease. 
Fortunately, many of these 
anti nutrient issues of 
pulses can overcome by 
using traditional cooking 
techniques, such as 
soaking, germination 
(sprouting), fermentation 
and pounding. The 

nutritional value of 
pulses can be further 
enhanced by combing 
other foods with it, as 
other foods help to 
ensure that the body 
is able to better 
absorb all the 
nutrients found in 
pulses. For example, 
when beans are 
eaten with grains the 
body is better able to 
absorb iron and other 
minerals found in 
pulses. A pulse with 
vitamin C rich foods 
also enhances body's 
ability to absorb iron. 

Bean Variety  Calorie

s  

Protein  Fat  Carbs  

(g)  

Fiber(g)  Calcium 

(mg)  

Iron 

(mg)  

Potassium 

(mg)  

Faba Beans  187  12.92  0.68  33.40  9.2  61  2.55  456  

Lima Bean  176  10.10  0.72  33.06  13.0  70  4.00  706  

Mung Bean  15    17.05  0.07  02.67  0.16  18  0.54  34  

Green Bean  36    20.00  0.24  08.40  3.6  58  2.16  220  

Lima Bean  209  11.58  0.54  40.19  9.0  54  4.17  969  

Adzuki bean  294  17.30  0.23  56.97  16.8  64  4.60  1,224  

Black Beans  227  15.24  0.93  40.78  15.0  46  3.61  611  

 

Credit: LMJ International Limited
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KEY FACTS 
With a low glycemic 
index, low fat and high 
fiber content, pulses are 
suitable for people with 
diabetes. 
Pulses are an ideal 
food for weight 
management as they 
increase satiety and help 
to stabilize blood sugar 
and insulin levels by 
reducing spikes after 
eating.
LDL cholesterol cause 
coronary heart disease 
but dietary fiber of pulses 
reduces risks of it.
During pregnancy folic 
acid is become essential 
to reduce the risk of 
neural tube defects 
(NTDs) like Spina bifida 
in newborn babies. 
Pulses contain folate in 
appropriate quantity so, 
pulse rich diet is very 
important for pregnant 
women. 
Women at reproductive 
age become more 
vulnerable for iron 
deficiency anemia. 
Pulses high iron content 
makes them a potent 
food for replenishing iron 
stores to prevent risk of 
anemia.
When pulses and 
cereals eaten together 
protein quality of diet 
significantly improved, 
this is important for 
growth and development. 
Pulses are ideal for 
vegetarians and vegans 
to ensure adequate 
intakes of protein, 
minerals and vitamins.

Pulses are rich in 
dietary fiber, resistant 
starch, phenolic 
compounds, phytosterols, 
oligosaccharides, etc. 
which contribute to the 
anticancer properties of 
pulses. 
Beans and lentils are 
excellent source of 
phytoestrogens, which 
prevent cognitive decline 
and reduce menopausal 
symptoms.
Gluten proteins have 
low nutritional and 
biological value, and it 
cause many health 
problems like celiac 
disease. Pulses are 
gluten-free, so can be 
used as an effective 
treatment against gluten 
allergy. 
To meet demand of 
daily nutritional 
requirement pulses are 
an excellent 
complementary food for 
infants and young 
children. By some value 
addition and post-harvest 
processing, pulses can 
be added to the daily 
diet.
Ways to eat pulses- 
They can be eaten at any 
meal. Boiled chickpeas, 
mung beans and butter 
beans are the best 
choice for breakfast as 
well as snack, as they 
are rich in fiber and helps 
in digestion. Bean 
burgers prepared with 
chickpeas or fava beans 
or both, can be eaten for 
lunch. Pulses are used 
as whole grains or as dal. 

Rice with bean curry is 
very healthy choice for 
lunch as well for dinner. 
Beans are commonly 
added in the soups, 
salads, casseroles and 
pasta sauces. Even 
children as young as six 
months can enjoy a 
puree of boiled pulses 
with other foods.It can be 
used with baked good as 
whole or flour. 
Besides human nutrition 
pulses are also used in 
the feedstuff for pigs and 
poultry. As a steady 
source of human 
nutrition, feed for 
animals, and soil 
sustainability, pulse crops 
play a major role in food 
security.Do you agree 
that pulses can save the 
day for us and our 
planet? By eating them, 
you keep yourself super 
healthy and strong, but 
you also become a hero 
that can help save our 
planet. If you agreed then 
consider adding this 
wonder-food to your plate 
each day.

1Padmavati G. Gore , Dr. 
1KuldeepTripathi , Richa 

2Upadhyay , Swati Deepak 
3Dubey

1 ICAR- National Bureau of 
Plant Gentic Resources, 
New Delhi
2Dietician-UHM Hospital, 
Kanpur
3SMS- KVK, Pratapgarh
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Probiotics: building blocks of human 
gastrointestinal tract and health

T
he human intestinal 
microbiome is a 
boundless ecosystem 

which performs the broad 
variety of human functions, 
both inside and outside the 
gastrointestinal tract (GI 
tract). Probiotics is a term 
in which 'Pro' is a Latin 
word which means 'for' and 
'biotic' is the Greek word 
which means 'life'. 
Probiotics are the live 
microorganisms introduced 
in to the body for their 
beneficial qualities. They 
provide various health 
benefits to the host when 
administered in adequate 
amount. Probiotics have 
long been known to affect 
the various metabolic and 
immunological parameters 
through manifold 
mechanism. The human 
intestine is the house for 
more than 100 trillion 
bacteria and collectively 
these bacteria are referred 
as gut microbiome or gut 
microbiota. These bacteria 
are naturally found in body 

but can also be acquired 
from some food and 
supplements. The healthy 
GI tract should contain at 
least 85% good bacteria for 
the proper functioning of 
the body. The most 
common probiotic 
recommended for humans 
are Lactobacillus spp. and 
Bifidobacterium spp. which 
produces lactic acid and 
other useful metabolites. 
Beside these there are 
some other such as 
Enterococcus spp., 
Pediococcus spp., 
Streptococcus spp., and 
Leuconostoc spp. The 
Lactobacillus spp. is 
present in fermented foods, 
oral cavities, GI tract 
ecosystem, urogentital tract 
and are found to provide 
multiple health-promoting 
benefits. It helps in 
preventing diarrhea and 
help people who are not 
able to digest lactose, the 
sugar present in milk. The 
Bifidobacterium are 
evaluated to be GRAS 
(generally recognized as 
safe) microorganisms that 
are widely consumed as 
probiotics. These belong to 
the specific group of 
bacteria known as lactic 
acid bacteria (LAB). The 
Bifidobacterium spp. is 
found in yogurt, cheese, 
human vagina, oral cavities 
and vast majority is present 
in GT tract. These are the 
first colonizers who 
dominate the sterile GI tract 
of newborns and breast-fed 
infants, but less of formula-

fed infants. There are 
various studies which show 
the fewer incidents of GI 
tract infections in 
association with 
breastfeeding.  The 
previous studies show that 
breastfeeding infants have 
decreased chances of GI 
tract infection. 
Probiotics are considered 
as 'friendly bacteria' and 
are known to grow and 
multiply in the areas where 
they usually found to grow 
and colonize. The 
microflora of the GI tract is 
complex but balanced 
microflora is required for 
normal digestion and 
maintaining the intestinal 
ecosystem homeostasis. 
The composition of the GI 
tract microflora of the 
humans varies with the diet 
and age. 
The composition of the 
human GI tract microflora 
depends on various factors 
such as gestational age, 
feeding mode during 
infancy, medication and 
environmental hygiene.  
The GI tract microbiota 
contains about 5 million 
genes, majority are 
biosynthetic enzymes, 
glucosidases and 
proteases which help to 
increase the overall 
metabolic capacity of the 
host. The metabolic 
capacity of the GI tract 
microbiota is comparable 
with the liver, so the GI tract 
microbiota can be 
considered as the 
additional organ. 
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The probiotics and the 

probiotic metabolites i.e. 

organic acid, peptides, 

animicrobial proteins, H2O2 

and short chain fatty acids 

are favorable and novel 

strategies for controlling 

many pathogens and GI 

tract diseases like 

inflammatory bowel disease 

(IBD), irritable bowel 

syndrome (IBS), infectious 

diarrhea (may caused by 

bacteria, virus or protozoa), 

antibiotic related diarrhea 

and cancer through multiple 

mechanism. Probiotics are 

also beneficial against some 

lethal microbes like 

Clostridium difficile in the GI 

tract. The lactobacillus and 

bifidobacterium are involved 

in maintaining healthy GI 

tract by supplying vitamins, 

nutrients, prevention against 

endogenous and exogenous 

pathogens and protection of 

intestinal barrier defense 

system.

Colorectal cancer (CRC) is 

a complex disease 

associated with diet and 

age. The metabolites of the 

dietary components may 

affect the mucosa of the 

intestine or can affect the 

metabolism of the human 

body. But, this is evident 

that probiotics affect or alter 

the metabolic processes 

within the GI tract and help 

in preventing 

carcinogenesis. Butyrivibrio 

fibrisolvens, butyrate-

producing gut bacteria has 

been found in human GI 

tract in rural southern India, 

where less rate of CRC was 

observed. The ingestion of 

the probiotics positively 

alters the gut microbial 

population and influences 

the occurrence of CRC. 

The possible cancer-

preventing dietary 

supplements include 

fermented dairy foods 

containing lactic acid 

bacteria. The manipulation 

of gut microbiota by 

probiotics to reduce the 

risk of colon cancer is a 

tremendous approach. 

This is clear that the 

probiotics exhibit the ant-

carcinogenic attributes 

which guide us to utilize 

these probiotics or 

probiotic-containing foods.

The probiotics even help to 

protect our brain. The GI 

tract bacteria are 

responsible for making 

serotonin. Serotonin a 

neurotransmitter present in 

gastrointestinal tract and 

the central nervous system 

of human beings. 

Serotonin was reported to 

be an antidepressant and 

anxiolytic which lighten up 

the mood. The unhealthy 

GI tract microbiota can be 

the cause of various brain 

related disease viz., 

anxiety, depression, 

concentration problems as 

well as chronic 

inflammation. The lactic 

acid bacteria mainly 

lactobacillus and 

bifidobacterium act as 

antioxidants which protects 

the brain cells from free 

radical damage. Even now a 

day's probiotics are used as 

therapeutics for the 

developing world's people in 

different ways against various 

diseases. In the near future 

bioengineered probiotics or 

designer probiotics may be a 

new hope for health and 

disease.

We have seen that the gut 

microbiota is helpful to 

humans in numerous ways by 

preventing various GI tract 

diseases like diarrhea, 

inflammatory bowel disease, 

and irritable bowel syndrome 

as well as colon cancer. It 

also helps to make immunity 

of the person by multiple 

mechanisms against various 

adverse conditions and help 

to reduce the stress related 

depression and anxiety by 

making the happy molecule 

serotonin.  It is clear that gut 

microbiota is of paramount 

importance for the general 

health of the humans. 

Therefore, we should prefer to 

eat probiotic rich foods which 

include yogurt, fermented 

dairy products, pickles, dark 

chocolates and other 

fermented foods. The healthy 

gut microbiota offers the hope 

for the general well being of 

the humans.

Dixit Sharma and Ankita Sharma-

Centre for Computational Biology 

and Bioinformatics, School of Life 

Sciences, Central University of 

Himachal Pradesh, Shahpur, 

Himachal Pradesh, INDIA - 176206
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O
n the basis of my 
research on the 
Effect of Different 

Processing Parameters on 
Antioxidant Activity of Tea I 
as a researcher found that 
longer steeping time at 
boiling temperature results in 
the decrease in antioxidant 
activity of tea. As in kashmir 
we generally boil tea for 
longer t ime at boi l ing 
temperature and due to this 
prolong heating we are 
getting an extract having less 
amount of antioxidants. As 
we know that Tea (Camellia 
sinensis) is the second most 
popular beverage worldwide 
and a major source of dietary 
flavonoid which has been 
considered as a medicine 
and a healthy beverage since 
ancient times, but recently it 
has received a great deal of 
attention because of its 
antioxidant properties. Tea 
(Camellia sinensis) can be 
categorized into three main 
types which are unfermented 

(green tea), semi-fermented 
(oolong tea) and ful ly 
fe rmented (b lack  tea)  
depending on the level of 
oxidation and processing 
methods. In green tea (GT), 
the leaves are rolled and 
s t e a m e d  t o  m i n i m i z e  
oxidation and inactivate 
polyphenol oxidase prior to 
d r y i n g .  I n  b l a c k  t e a  
production, the leaves are 
rolled to allow the disruption 
of cellular compartments to 
bring phenolic compounds 
into contact with polyphenol 
oxidases, and then they are 
oxidized for 90–120 minutes. 
However in kashmir, majority 
of people use fermented 
(semi and black tea) type, 
where fermentation stage 
occurs before drying and 
s t e a m i n g  a n d  t h u s ,  
oxidization of catechin gets 
car r ied  ou t  by  ac t ive  
polyphenol  ox idase in 
controlled temperatures and 
h u m i d i t y  r e s u l t i n g  i n  
polymerisation of catechins 

t o  t h e a f l a v i n s  a n d  
thearubigins resulting in the 
reduced antioxidant activity 
of tea. Milk is also commonly 
added to black tea, which 
may lead to the formation of 
polyphenol milk protein 
complexes reducing the total 
antioxidant activity. Some 
authors have proposed that 
the formation of these 
complexes may decrease 
the bioavailability and the 
antioxidant potential of 
polyphenols which may 
affect the total antioxidant 
capacity of tea. Thus the milk 
proteins interact with tea 
polyphenols and reduce total 
antioxidant activity.

Tea is a rich source of 
functional components. The 
extraction efficiency of these 
active compounds strongly 
depends on the infusion 
conditions. The research I 
carried out showed that 
higher water temperature 
and short steeping time are 
the best combinations for the 
extract ion of bioact ive 
c o m p o u n d s  f r o m  t e a  
samples. The maximum 
extraction efficiency was 
achieved at 100°C for 15 
minutes. The study also 
showed that the first infusion 
of tea showed higher levels 
of total phenolic content, total 
flavonoid content, tannin 
content and antioxidant 
activity, which gradually 
decreased in later infusions. 
Among the three kinds of 
teas, unfermented tea stands 
out 

Effect of Different Processing Parameters 
         on Antioxidant Activity of Tea
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best with relatively higher 

content of total phenolic, 

total flavonoid, tannin 

content and antioxidant 

activity as compared to 

semifermented and 

fermented tea. Thus the 

antioxidant activity of the 

three teas decreased in the 

order unfermented tea> 

semifermented tea> 

fermented tea. Further the 

addition of milk to tea 

infusion decreased the total 

antioxidant capacity of all 

the types of tea. So it can 

be concluded that tea is a 

valuable source of 

antioxidants and tea 

without milk have good 

antioxidant potential than 

tea with milk. And as in 

kashmir drinking tea is in 

our culture so I recommend 

them to steep tea for only 

15 minutes at boiling 

temperature that will give 

better antioxidant activity to 

tea otherwise due to 

prolong heating there is 

destruction of antioxidants 

that are important for our 

health as they prevent the 

occurrence of diseases by 

quenching free radicals that 

will otherwise damage the 

organ or cell or where ever 

they get substrate to attack. 

Now a days due to the 

changing trend of our 

habits of eating we are 

more prone to various 

kinds of diseases so it will 

be first step towards 

protecting our health as 

antioxidants play very 

important role in preventing 

different kinds of diseases. 

So it will be best to steep 

tea for a short time period 

upto 15 minutes to get 

better quantity of 

antioxidants that will prove 

better for our health.

Bisma Ashraf Zargar,                                                                                

Recently completed M.Sc Food 

Technology                                                                       

from Islamic University of 

Science and Technology

Omega-3 supplements can prevent childhood asthma

T
aking certain omega-
3  f a t t y  a c i d  
supplements during 

pregnancy can reduce the 
risk of childhood asthma by 
almost one third, according 
to a new study from the 
Copenhagen Prospective 
Studies on Asthma in 
Childhood (COPSAC) and 
the University of Waterloo.
The study, published in the 
New England Journal of 
Medic ine,  found that  
w o m e n  w h o  w e r e  
prescribed 2.4 grams of 
l o n g - c h a i n  o m e g a - 3  
supplements during the 

third trimester of pregnancy 
reduced their children's risk 
of asthma by 31 per cent. 
Long-chain omega-3 fatty 
ac ids ,  wh ich  inc lude  
eicosapentaenoic acid 
( E P A )  a n d  
docosahexaenoic acid 
(DHA), are found in cold 
water fish, and key to 
regulating human immune 
response. The study used 
rapid analytical techniques 
developed and performed 
a t  t he  Un ive rs i t y  o f  
Waterloo to measure levels 
of EPA and DHA in pregnant 
women ' s  b l ood .  The  
University of Waterloo is 
one of a few laboratories in 
the world equipped to run 
such tests.
The testing also revealed 
that women with low blood 
levels of EPA and DHA at 
the beginning of the study 

benefitted the most from the 
supplements. For these 
women, it reduced their 
children's relative risk of 
developing asthma by 54 
per cent.
The proportion of women 
with low EPA and DHA in 
their blood is even higher in 
Canada and the United 
States as compared with 
Denmark. So we would 
expect an even greater 
reduction in risk among 
North American populations
Researchers analyzed 
blood samples of 695 
Danish women at 24 weeks' 
gestation and one week 
after delivery. They then 
monitored the health status 
of each participating child 
for five years, which is the 
age asthma symptoms can 
be clinically established.
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Plastics compound BPS alters mouse 
moms behavior and brain regions

In the first study of its kind, 

environmental health 

scientist Laura 

Vandenberg and 

neuroscientist Mary 

Catanese at the University of 

Massachusetts Amherst 

examined the effects of the 

compound bisphenol S 

(BPS) on maternal behavior 

and related brain regions in 

mice. They found subtle but 

striking behavior changes in 

nesting mothers exposed 

during pregnancy and 

lactation and in their 

daughters exposed in utero.

BPS, found in baby bottles, 

personal care products and 

thermal receipts, is a 

replacement chemical for 

BPA and was introduced 

when concern was raised 

about possible health effects 

of that plastic compound. 

Though studies have found 

human BPS exposure is 

likely low, it is widespread 

and has increased over the 

past 10 years, the authors 

note. As with BPA, there is 

evidence that BPS is an 

endocrine disruptor.

Researchers reported that 

BPS affects maternal 

behavior as well as 

maternally relevant neural 

correlates.Their results 

suggest that maternal care of 

pups, including mothers' 

ability to adjust to the needs 

of their young during early 

development, was impaired 

after BPS exposure with 

differing effects based on 

dose, postpartum period and 

generational timing of 

exposure.

They note effects including 

"a surprising increased 

incidence of infanticide" in 

one treated group and poor 

maternal care, for example. 

Details appear in the current 

issue of Endocrinology.

For this work, the 

researchers divided pregnant 

mice into three treatment 

groups and administered no 

BPS or one of two low doses 

of BPS throughout 

pregnancy and lactation. The 

researchers then monitored 

nest-building, pup care and 

other maternal behaviors 

during the nursing period. 

Further, two female offspring 

from each of these litters 

were mated with unexposed 

male mice and tested for 

maternal behavior using the 

same assays used to test 

their mothers.

Trained observers recorded 

each mother's position on or 

off the nest, self grooming, 

eating, drinking, 

sleeping/resting, nest repair 

and pup grooming at three 

separate time points after 

pups were born. Animals 

were also evaluated on time 

to retrieve pups that were 

moved out of the nest, 

another measure of maternal 

care.

Further, the researchers 

examined effects of BPS 

exposure in a brain region 

sensitive to estrogen or 

estrogen-mimicking 

chemicals that is also 

believed to be important in 

maternal behavior in mice.
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Deadly sleeping sickness set to be 
eliminated in six years

G
ambian sleeping sickness - a deadly 

parasitic disease spread by tsetse 

flies - could be eliminated in six 

years in key regions in the Democratic 

Republic of Congo (DRC), according to new 

research by the University of Warwick.

Kat Rock and Matt Keeling at the School of 

Life Sciences, with colleagues in DRC and 

the Liverpool School of Tropical Medicine, 

have calculated the impact of different 

intervention strategies on the population 

dynamics of tsetse flies and humans -- 

establishing which strategies show the most 

promise to control and eliminate the disease.

They found that a two-pronged approach - 

integrating active screening and vector 

control -- could substantially speed up the 

elimination of Gambian sleeping sickness in 

high burden areas of DRC.

Without changing current strategy, 

elimination might not happen until the 22nd 

century.

The researchers, who work as part of the 

Neglected Tropical Disease Modelling 

Consortium, used complex mathematical 

models to compare the efficacy of six key 

strategies and twelve variations within two 

areas of Kwilu province (within former 

Bandundu province), DRC.

Previous work by the same group indicates 

that high-risk people are often missed from 

active screening. The new model concludes 

that improved active screening - making sure 

that all people are screened equally, 

regardless 

of risk 

factor - may 

allow 

elimination 

as a public 

health 

problem 

between 

2023 and 2031.

If vector control strategies - using "tsetse 

targets" coated with insecticide to attract and 

kill flies - are added, this elimination goal is 

likely to be achieved within four years when 

coupled with any screening approach.

If DRC adopts any of the new strategies with 

vector control, transmission would probably 

be broken within six years of launching the 

new program in these areas -- and over 6000 

new infections could be averted between 

2017 and 2030.

Strategies which rely only on self-reporting of 

illness and screening of low-risk individuals 

are unlikely to lead to elimination of sleeping 

sickness transmission by 2030, and delay 

elimination until the next century.

Gambian sleeping sickness, or Gambian 

human African trypanosomiasis, is caused by 

a parasite called Trypanosoma brucei 

gambiense, carried by tsetse flies in Central 

and West Africa. Without treatment, the 

disease usually results in death.

In recent years, programmes have performed 

intense active and passive screening to 

decrease disease incidence. A few areas 

have also combined these medical 

interventions with vector control. But some 

high prevalence regions of DRC have not 

achieved the reductions in disease seen in 

other parts of Africa. Other strategies for 

elimination will also include reinforced 

passive screening, new diagnostic tools and 

improved drugs.

In 2012, the World Health Organization set 

two public health goals for the control of 

Gambian sleeping sickness, a parasitic 

disease spread by the tsetse fly. The first is 

to eliminate the disease as a public health 

problem and have fewer than 2000 cases by 

2020; while the second goal is to achieve 

zero transmission around the globe by 2030.
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Ancient Chinese Malaria Remedy Fights TB

A centuries-old herbal 

medicine, 

discovered by 

Chinese scientists and 

used to effectively treat 

malaria, has been found to 

potentially aid in the 

treatment of tuberculosis 

and may slow the evolution 

of drug resistance.

In a promising study led by 

Robert Abramovitch, a 

Michigan State University 

microbiologist and TB 

expert, the ancient remedy 

artemisinin stopped the 

ability of TB-causing 

bacteria, known as 

Mycobacterium 

tuberculosis, to become 

dormant. This stage of the 

disease often makes the 

use of antibiotics 

ineffective.The study is 

published in the journal 

Nature Chemical Biology.

One-third of the world's 

population is infected with 

TB and the disease killed 

1.8 million people in 2015, 

according to the Centers 

for Disease Control and 

Prevention.

Mycobacterium 

tuberculosis, or Mtb, needs 

oxygen to thrive in the 

body. The immune system 

starves this bacterium of 

oxygen to control the 

infection. Abramovitch and 

his team found that 

artemisinin attacks a 

molecule called heme, 

which is found in the Mtb 

oxygen sensor. By 

disrupting this sensor and 

essentially turning it off, the 

artemisinin stopped the 

disease's ability to sense 

how much oxygen it was 

getting.

After screening 540,000 

different compounds, 

Researcher also found five 

other possible chemical 

inhibitors that target the 

Mtb oxygen sensor in 

various ways and could be 

effective in 

treatment as 

well. TB is a 

global 

problem that 

requires new 

tools to slow 

its spread 

and 

overcome 

drug 

resistance. 

This new 

method of 

targeting 

dormant 

bacteria is 

exciting 

because it 

shows us a 

new way to 

kill it

Source: newswise
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Sunlight Energizes Infection Fighting T Cells

S
unlight allows us to 

make vitamin D, 

credited with 

healthier living, but a 

surprise research finding 

could reveal another 

powerful benefit of getting 

some sun. 

Georgetown University 

Medical Center researchers 

have found that sunlight, 

through a mechanism 

separate than vitamin D 

production, energizes T 

cells that play a central role 

in human immunity. Their 

findings, published today in 

Scientific Reports, suggest 

how the skin, the body's 

largest organ, stays alert to 

the many microbes that can 

nest there.

We all know sunlight 

provides vitamin D, which 

is suggested to have an 

impact on immunity, among 

other things. But what we 

found is a completely 

separate role of sunlight on 

immunity. Some of the 

roles attributed to vitamin D 

on immunity may be due to 

this new mechanism. They 

specifically found that low 

levels of blue light, found in 

sun rays, makes T cells 

move faster — marking the 

first reported human cell 

responding to sunlight by 

speeding its pace.

T cells, whether they are 

helper or killer, need to 

move to do their work, 

which is to get to the site of 

an infection and 

orchestrate a response. 

The study shows that 

sunlight directly activates 

key immune cells by 

increasing their movement. 

Production of vitamin D 

required UV light, which 

can promote skin cancer 

and melanoma, blue light 

from the sun, as well as 

from special lamps, is 

safer.

And while the human and T 

cells they studied in the 

laboratory were not 

specifically skin T cells — 

they were isolated from 

mouse cell culture and from 

human blood — the skin 

has a large share of T cells 

in humans, he says, 

approximately twice the 

number circulating in the 

blood. We know that blue 

light can reach the dermis, 

the second layer of the 

skin, and that those T cells 

can move throughout the 

body.

The researchers further 

decoded how blue light 

makes T cells move more 

by tracing the molecular 

pathway activated by the 

light. What drove the 

motility response in T cells 

was synthesis of hydrogen 

peroxide, which then 

activated a signaling 

pathway that increases T 

cell movement. Hydrogen 

peroxide is a compound 

that white blood cells 

release when they sense 

an infection in order to kill 

bacteria and to “call” T cells 

and other immune cells to 

mount an immune 

response.

Sunlight makes hydrogen 

peroxide in T cells, which 

makes the cells move. And 

we know that an immune 

response also uses 

hydrogen peroxide to make 

T cells move to the damage

Source: newswise
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Silent Heart Attack-Some of the symptoms for women

Many women put 

too much pressure 

on themselves to 

make the holidays perfect 

for everyone. This can add 

a lot of unnecessary stress 

and anxiety that can lead to 

serious heart problems.

Most of the time people 

who are experiencing a 

heart attack will have pain 

in the chest, shortness of 

breath, etc. Silent heart 

attack symptoms might be 

as simple as indigestion, 

flu-like symptoms, or 

feeling discomfort like a 

pulled muscle in the chest 

or back According to Karla 

Kurrelmeyer, MD, Houston 

Methodist DeBakey Heart 

& Vascular Center 

cardiologist.

It's important to have these 

symptoms checked as 

soon as possible to avoid 

scarring or damage to the 

heart. Stress-induced 

cardiomyopathy is a 

weakening of the left 

ventricle, the heart's main 

pumping chamber It is 

brought on by the release 

of stress hormones that 

shock the heart, causing 

changes in the heart 

muscles that then cause 

the left ventricle to not work 

properly. The vast majority 

of people who are affected 

by this condition are 

women in the late 50s to 

mid-70s.

Someone experiencing this 

condition might develop 

chest pains or shortness of 

breath after severe stress, 

either emotional or 

physical, she said. In most 

cases, it is treated with 

medication such as beta 

blockers or ACE inhibitors. 

It's important to have an 

echocardiogram as soon as 

possible if you are 

experiencing any 

symptoms.

A spike in blood pressure 

is also commonduring the 

holidays. Kurrelmeyer says 

many women end up in the 

ER with chest pains or 

palpitations and, in the 

most severe cases, can 

suffer a stroke. If a woman 

has a history of high blood 

pressure it's important to 

monitor it closely, 

especially during those 

times when the stress level 

rises

Heart problems in women 

are not usually as 

recognizable as they are in 

men. Some of the 

symptoms for women 

include:

1. Extreme weakness, 

anxiety, or shortness of 

breath.

2.  Discomfort, pressure, 

heaviness or pain in the 

chest, arm, below the 

breastbone or in the middle 

of the back.

 3. Sweating, nausea, 

vomiting, dizziness.

 4. Fullness, indigestion, a 

tightness in the throat area.

 5. Rapid or irregular 

heartbeats.

It's important to take time 

for yourself and do things 

that will help relieve your 

stress.

Exercise, either walking or 

running, yoga, meditation, 

a nice walk with a loved 

one, whatever it takes, 

make it happen.

Source: newswise
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Top  10 Indian 

Science  Stories of 2016

Creating a record, India on 22 June 2016 successfully launched 20 
satellites including 17 foreign and its earth observation satellite in 
a single mission in 26 minutes from Sriharikota, in a crucial step to 
become a key player in the multi-billion dollar space launch market.
In a precision launch, Indian Space Research Organisation 
workhorse Polar Satellite Launch Vehicle (PSLV-C34) took off in 
clear skies from the second launch pad of Satish Dhawan Space 
Centre, about 110 kilometre from Chennai, at 9.26 am and placed 
the new generation earth observation satellite( Cartosat-2 Series) 
and 19 others in the designated polar Sun Synchronous Orbit 26 
minutes later.
Thirteen of the satellites are from the United States including the 12 
earth imaging Dove satellites from Planet Labs organisation, each 
of which weighs just 4.7 kg, and a 110-kg earth imaging satellite 
called SkySat Gen-2 made by a Google-owned company. There are 
two Canadian satellites and one each from Germany and Indonesia.

Indian Space Research Organisation 
 (ISRO) Launched 20 Satellites 

India's latest communication satellite, GSAT-18 was inducted into the 
INSAT/GSAT system on October 06, 2016 from Kourou, French Guiana 
by Ariane-5 VA-231. Weighing 3404 kg at lift-off, GSAT-18 carries 48 
communication transponders to provide Services in Normal C-band, 
Upper Extended C-band and Ku-bands of the frequency spectrum. GSAT-
18 carries Ku-band beacon as well to help in an accurately pointing 
ground antennas towards the satellite.
GSAT-18 is designed to provide continuity of services on operational 
satellites in C-band, Extended C-band and Ku-bands. GSAT-18 was 
launched into a Geosynchronous Transfer Orbit (GTO) by Ariane-5 VA-
231 launch vehicle. After its injection into GTO, ISRO's Master Control 
Facility (MCF) at Hassan took control of GSAT-18 and performed the 
initial orbit raising maneuvers using the Liquid Apogee Motor (LAM) of the 
satellite, placing it in circular Geostationary Orbit.
The designed in-orbit operational life of GSAT-18 is about 15 years.

India's communication satellite 
GSAT-18
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India on 28 Aug 2016y successfully test fired its futuristic 
Scramjet Rocket Engine using oxygen from the atmosphere 
that could cut the cost of the launches several fold and help 
in Indian Space Research Organisation's bid to design 
advanced air breathing engines. The first experimental 
mission of Scramjet Engine was successfully conducted 
from the Satish Dhawan Space Centre.
The Scramjet engine will also be used eventually to power 
ISRO's reusable launch vehicle at hypersonic speed. ATV is a 
two-stage spin stabilised launcher with identical solid motors 
(based on Rohini RH560 sounding rocket) as the first as well 
as the second stage (booster and sustainer), ISRO said.

In its thirty seventh flight (PSLV-C35), ISRO's Polar Satellite Launch Vehicle 
successfully launched the 371 kg SCATSAT-1 Satellite along with seven co-
passenger satellites  (September 26, 2016) from Satish Dhawan Space Centre 
SHAR, Sriharikota. This is the thirty sixth consecutively successful mission of 
PSLV.  The total weight of all the eight satellites carried on-board PSLV-C35 
was 675 kg. PSLV-C35 is the first PSLV mission to launch satellites carried 
onboard into two different  orbits. This PSLV mission was the longest of the 
PSLV missions conducted till date and was completed in 2 hours 15 minutes 
and 33 seconds after lift-off.
After PSLV-C35 lift-off at 0912 hrs (9:12 am) IST from the First Launch Pad with 
the ignition of the first stage, the subsequent important flight events, namely, 
strap-on ignitions and separations, first stage separation, second stage ignition, 
payload fairing separation, second stage separation, third stage ignition and 
separation, fourth stage ignition and cut-off, took place as planned. After a flight 
of 16 minutes 56 seconds, the vehicle achieved a polar Sun Synchronous Orbit 
of 724 km inclined at an angle of 98.1 degree to the equator (very close to the 
intended orbit) and 37 seconds later the primary satellite SCATSAT-1 was 
separated from the PSLV fourth stage.

ISRO test fires Scramjet engine, joins elite 
  club of nations

ISRO successfully launches PSLV-C35 with eight 
satellites
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Indian Army Successfully Test-
Fires Supersonic BrahMos 
Land Attack Missile

Agni-5, India's longest range nuclear capable 
missile, was successfully test fired from the 
Kalam Island off Odisha coast on December 
26, 2016 by the Defence Research and 
Development Organisation or DRDO. The 
intercontinental surface-to-surface ballistic 
missile, the latest in India's "Agni" family of 
medium to intercontinental range missiles, with 
new technology for navigation and guidance, 
gives India the strategic depth it needs to 
contain its enemies, say scientists. Ready to 
be deployed, the Agni-5 will soon join India's 
military arsenal.

Indian astrophysicist wins challenge on dark energy

On 1 Dec. 2016 Professor David Wiltshire of the Department 
of Physics and Astronomy, University of Canterbury, 
announced that well-known Indian theoretical physicist 
Thanu Padmanabhan has won the challenge on dark 
energy. Padmanabhan is from the Inter-University Centre 
for Astronomy and Astrophysics, Pune, India.
The challenge was issued 10 years ago in Melbourne by 
Padmanabhan to prove his ideas on dark matter wrong by 
2016. According to The Times of India, he stated "there 
would be no evidence to contradict the theory that dark 
energy (cosmological constant) is the root cause of 
accelerated expansion of the universe

7
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Saltwater lamp9 The salt water-run battery is as powerful as four AA batteries, and 
can power an LED lamp for 1,500 hours (or a little more than two 
months) at a stretch.
The concept is one that most are familiar with in high school 
chemistry. Electricity can be produced when two electrodes (one 
that can readily give away its electrons, and another to accept them 
as easily) are dipped in an electrolyte.
Vasant Natarajan from the Physics Department of IISc. refined on 
this concept. A box (barely 6 cm in height, and around 11 cm in 
length) is made with four cells. A solution of 600 ml water and two 
tablespoons of salt is poured into the container and the lid, which 
contains a magnesium and graphite electrode, is closed. 

Credit: noBACKS
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With deaths due to water related diseases on the rise 
globally, high efficient water filtration that is affordable is 
gaining importance. A research team at IISc claims to have a 
solution. It has designed a membrane which can almost 
eliminate bacterial contamination from water.
The newly designed membrane is made of polyethylene, 
which has several advantages like low cost, strength, 
durability and stability. It also prevents biofouling – 
accumulation of micro-organisms on the membrane, which 
blocks the membrane and increases the overall time, cost 
and energy required for water purification.
To make the three dimensional porous membrane, the 
scientists mixed the polyethylene oxide (PEO) with 
polyethylene during the manufacturing process, and later 
created tiny pores. Biocidal agents are chemical or biological 
agents used to kill unwanted organisms.
A large portion of the porous membrane is covered with 
graphene oxide sheets which are efficient and safe biocidal 
agents with potential to kill bacterial contaminants. Unlike 
other biocidal agents like silver, graphene sheets are non-
leaching and non-depleting and thus are safe for use in 
filtration procedure.

BGR-34

Novel sensor to check on heart & lungs

The scientists of NBRI and CIMAP, joined hands in 
developing an effective, safe, patient friendly 
solution towards management of type 2 Diabetes 
mellitus  BGR-34. They had in-depth study of over 
500 renowned ancientherbs and finally identified the 
6 best herbs listed in Ayurvedic ancient texts for 
various ailments and indications namely 
Daruharidra (Berberisaristata), Giloy 
(Tinosporacordifolia), Vijaysar (Pterocarpus 
marsupium), Gudmar (GymnemaSylvestre), Majeeth 
(Rubiacordifoila) and Methika (Trigonellafoenum-
graecum) to be combined in different fractions 
&quantity and processed meticulously to develop a 
marvelous anti-diabetic formulation. The herbs were 
further subjected to optimization studies to 
establish the right proportion8
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A team of researchers  from IISc have developed a novel 
sensor they claim can simultaneously measure both 
cardiac and respiratory activities. The new device is non 
invasive, and can be wrapped around a person's chest. It 
can help in early clinical diagnosis of many conditions 
associated with lung and cardiac health. The device is 
robust, portable, shock-proof, non-electric.

Cerdit: sciencemadesimple.co.uk
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 Mobile-money services lift people out of poverty
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A
 new study estimates 
that access to mobile-
money services 

increased daily per capita 
consumption levels 

Mobile-money services lift 
Kenyans out of poverty.

The unified payments 
interface (UPI) allows a 
customer to pay directly from 
a bank account to different 
merchants, both online and 
offline

Mobile payments is a mode of 
payment using mobile 
phones. Instead of using 
methods like cash, cheque, 
and credit card, a customer 
can use a mobile phone to 
transfer money or to pay for 
goods and services. A 
customer can transfer money 
or pay for goods and services 
by sending an SMS, using a 
Java application over GPRS, 
a WAP service, over IVR or 
other mobile communication 
technologies.
Growth of mobile phones in 
India
However, India is the second-
largest telecommunications 
market and has 929.37 million 
mobile phone customers. 
Mobile phones are quite 
common even in the remote 
villages. The mobile phone 
industry is growing at a rate of 
over 200 million per year. It 
was expected to touch the 
one billion mark by 2013.
In the next two years, a bank 
can lend a vegetable vendor 
of a few hundred rupees 
which she will be able to 
repay at the end of the day. 
All this will be done via mobile 
in a matter of a few minutes 
and in fact, she'll have a 
number of firms offering her 
loans allowing her to pick and 

choose the one that suits her 
the best.
One of the biggest pieces of 
the puzzle to make this 
possible, digital payments, will 
soon be accessible to players 
- banks, lending firms, mobile 
wallets, to begin tinkering with 
and build their services. The 
unified payments interface 
(UPI) that's being built by the 
National Payments 
Corporation of India. 
What is UPI ?
UPI allows a customer to pay 
directly from a bank account 
to different merchants, both 
online and offline, without the 
hassle of typing credit card 
details, IFSC code, or net 
banking/wallet passwords.
How safe is UPI?
It is safe as the customers 
only share a virtual address 
and provide no other sensitive 
information.

Mobile-money services lift 
Kenyans out of poverty
Since 2008, MIT economist 
Tavneet Suri has studied the 
financial and social impacts of 
Kenyan mobile-money 
services, which allow users to 
store and exchange monetary 
values via mobile phone. Her 
work has shown that these 
services have helped 
Kenyans save more money 
and weather financial storms, 
among other benefits.
Now, Suri is co-author of a 
new paper showing that 
mobile-money services have 
had notable long-term effects 
on poverty reduction in Kenya 
— especially among female-
headed households — and 
have inspired a surprising 
occupation shift among 
women.
Published in today's issue of 
Science, the study estimates 
that, since 2008, access to 

mobile-money services 
increased daily per capita 
consumption levels of 
194,000 — or 2 percent — of 
Kenyan households, lifting 
them out of extreme poverty 
(living on less than $1.25 per 
day).
But there's an interesting 
gender effect: Female-headed 
households saw far greater 
increases in consumption 
than male-headed 
households. Moreover, 
mobile-money services have 
helped an estimated 185,000 
women move from farming to 
business occupations.
“Previously, we've shown 
mobile money helps you with 
financial resilience. But no 
one has understood, if you 
improve resilience, what 
happens over the longer term. 
This is the first study that 
looks at long-term poverty 
reduction and at gender,” 
says Suri, an associate 
professor at the MIT Sloan 
School of Management, who 
co-authored the paper with 
longtime collaborator William 
Jack, an economist at 
Georgetown University.
By 2015, more than 270 
mobile-money services were 
operating in 93 countries, with 
an estimated 411 million 
accounts. The Kenyan study 
is important, Suri says, 
because it shows that mobile-
money services aren't just 
conveniences but do, in fact, 
have a positive impact on 
people's livelihoods. “That an 
be useful for regulators trying 
to figure out if they want to 
allow it in their country, or 
whether someone wants to 
start a service in their country 
as an entrepreneur,” Suri says.

Source: business-standard.com, 
thehindu.com, wikipedia.org, news.mit.edu
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 10 new global research priorities for food 

R
esearchers have 
proposed a new 
global approach to 

tackling the world's 
mounting nutrition and food 
production crisis.

Writing in the journal 
Nature, leading food policy 
experts argue there must 
be an urgent change in 
direction for research and 
have recommended ten 
priorities.
The authors, who include 
Professor Corinna 
Hawkes, Director of the 
Centre for Food Policy at 
City, University of London, 
warn health and economic 
problems are set to 
deteriorate significantly in 
the next few decades.
They call on governments, 
research funders and 
academics to concentrate 
on nourishing people, 
instead of simply 

increasing the volume of 
food that is produced.
According to their paper 
Although 795 million 
people are undernourished 
and lack essential vitamins 
and minerals. One in three 
people is malnourished. 
Across Africa and Asia, the 
impact of undernutrition on 
gross domestic product is 
11% annually. At the same 
time, 2 billion adults 
worldwide — more than 1 
in 4 — are overweight or 
obese.

Ten research priorities
Here we set out a new 
global research agenda for 
nutrition. It is aimed mainly 
at researchers, funders 
and governments, but has 
important messages for all 
stakeholders.
1. Identify points in 
the food production 
process where research is 

most needed.
2. Make more data on 
diets widely available and 
establish open access data 
portals.
3. Characterise what 
makes a healthy diet in all 
countries.
4. Analyse how to 
tackle the coexistence of 
different forms of 
malnutrition.
5. Understand 
effective combinations of 
local and long-distance 
supply chains.
6. Analyse incentives 
for businesses to improve 
diets.
7. Shape healthy diets 
while considering 
environmental impact.
8. Study the impact of 
supply and demand of 
different foods.
9. Identify the 
appropriate economic 
levers of change.
10. Fix measurement of 
each food's impact on 
health, climate and other 
issues.

Professor Corinna Hawkes 
said :we can only fix 
problems in our food 
systems if we diagnose 
them correctly. If we do 
not, the world's future 
health and economic 
problems will be very much 
greater than they are 
today.

Nature540,30–32(01 December 
2016) doi:10.1038/540030a

Source: Youtube.com
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 World of viruses uncovered 

1
445 viruses have 
been discovered in 
the most populous 

animals – those without 
backbones such as insects 
and worms – in a Nature 
paper that shows human 
diseases like influenza are 
derived from those present 
in invertebrates.
A groundbreaking study of 
the virosphere of the most 
populous animals – those 
without backbones such as 
insects, spiders and worms 
and that live around our 
houses – has uncovered 
1445 viruses, revealing 
people have only 
scratched the surface of 
the world of 
viruses – but 
it is likely 
that only a 
few cause 
disease.
The meta-
genomics 
research, a 
collaboration 
between the 
University of 
Sydney and 
the Chinese 
Centre for 
Disease 
Control and 
Prevention 
in Beijing, 
was made 
possible by 
new 
technology 
that also provides a 
powerful new way to 
determine what pathogens 
cause human diseases.
Professor Edward Holmes, 
from the Marie Bashir 

Institute for Infectious 
Diseases & Biosecurity 
and the School of Life and 
Environmental Sciences, 
who led the Sydney 
component of the project 
said although the research 
revealed humans are 
surrounded by viruses in 
our daily lives, these did 
not transfer easily to 
humans.
The study suggests these 
viruses have been 
associated with 
invertebrates for potentially 
billions of years, rather 
than millions of years as 
had been believed, and 
that invertebrates are the 

true hosts for many types 
of virus.
The findings suggest 
viruses from ribonucleic 
acid, known as RNA – 
whose principal role is 
generally to carry 

instructions from DNA – 
are likely to exist in every 
species of cellular life.
“It's remarkable that 
invertebrates like insects 
carry so very many viruses 
– no one had thought to 
look before because most 
of them had not been 
associated with human-
borne illnesses.”
Although insects such 
mosquitoes are well-known 
for their potential to 
transmit viruses like zika 
and dengue, Professor 
Holmes stressed that 
insects should not 
generally be feared 
because most viruses were 

not 
transferable to 
humans and 
invertebrates 
played an 
important role 
in the 
ecosystem.
Importantly, 
the same 
techniques 
used to 
discover these 
invertebrate 
viruses could 
also be used 
to determine 
the cause of 
novel human 
diseases, 
such as the 
controversial 
'Lyme-like 

disease' that is claimed to 
occur following tick bites.
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X
enobiotics are 
synthetic man-made 
compounds; their 

increased use affects the 
human health and cause 
severe diseases.  It also 
covers chemical 
substances that are 
released in high 
concentration in 
environment. Different 
xenobiotics i.e DDT 
(dichlorodiphenyltrichloroet
hane), pyrethroids, some 
other chlorinated 
compounds has critical 
severe impact on 
environment. Such types of 
chemicals cannot be easily 
removed from the 
environment through living 
organism's metabolism. 
Living organisms mainly 
bacteria, fungi produced 
extracellular enzymes that 
attack on the chemical 
structure of the 
xenobiotics. Through 
microbial metabolism 
xenobiotics degraded from 
toxic to non-toxic 
compounds which are 
mainly environmental 
accepted form. Enzymes 
play important role in 
xenobiotics degradation 
are Laccases, 
dehydrogenases, 
oxidoreductases etc. 
Degradation of xenobiotics  
through microbial system is 
a cost effective way to 
reduce such type of 
problem. Bacterial species 

like Pseudomonas, 
Flavobacterium, 
Sphingobium, Arthrobacter, 
Xanthobacter etc. have 
been isolated from soil and 
characterized for their 
degradation potential.

Microbial consortium
Microbial consortium is the 
combination of bacterial 
and fungal strains. In 
combination microbes 
have the great efficiency to 
complete removal of the 
toxic xenobiotic 
compounds. Different 
species of the bacteria and 
fungi can be used for the 
formation of microbial 
consortium from 
indigenous bacterial 
strains. Previously several 
researchers reported the 
microbial consortium that is 
available commercially for 
the removal of toxic 
pollutants from 
environment. 

Metabolic engineering 
for biodegradation of 
Xenobiotics
The word metabolome was 
first used less than a 
decade ago to refer to all 
low molecular mass 
compounds produced and 
modified by living 
organisms. Many 
organisms naturally 
degrade xenobiotics, only 
there are some organisms 
that degrade several 

different xenobiotics. In 
bioremediation it is 
attractive to have a few 
organisms that can 
degrade several different 
compounds. This may be 
achieved either by 
inserting pathways from 
other organisms or through 
engineering of the existing 
pathways. With the 
development of genetic 
engineering tools it is very 
easy to modify the 
microbial pathways for 
biodegradation of the 
xenobiotics. We can collect 
the beneficial genes from 
different organisms and 
use this combination for 
the degradation of many 
pollutants/ xenobiotics at a 
time. Such artificial gene 
expression is possible with 
the help of different cloning 
vectors i.e  popularly 
known as plasmids.

Microbial based 
biodegradation of the 
xenobiotics is safe and 
alternative method to 
physico-chemical methods. 
The potential microbes 
have been isolated that are 
capable of mineralizing 
variety of persistent and 
toxic compounds from the 
nature. Day by day new 
compounds are 
Ssnthesizes by chemical 
industries that cannot be 
degraded through the 
natural microbial 
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mechanisms. Because for 
new compounds 
microorganisms do not 
have degradative pathways 
against each 
compounds.Besides these 
factors, the organism 
capable of degradation 
must be present at the site 
where it is needed and it 
has to perform under the 
given or manipulated 
environmental conditions. 
Thus, a combined approach 
is required to understand 
the bottlenecks of 
xenobiotic degradation, to 
rationally overcome them 
by different (genetic) 
engineering methods, to 
elucidate the microbial 

metabolic diversity and to 
understand the metabolic 
and organismic network 
necessary for activity under 
environmental conditions.
Conclusion and future 
aspect
The quality of life on earth 
is linked inextricably to the 
overall quality of 
environment. By knowing 
the scientific facts we can 
reduce the use of toxic 
pollutants from our daily 
needs. Now a day's many 
of the daily consumable 
items in our surrounding 
contain lot of xenobiotics. At 
large scale we can control 
the level of such hazardous 
pollutants from environment 

using microbial system 
which is available in nature 
everywhere. More 
advancement for 
development of genetic 
engineering tools we can 
develop the unique 
microbial system for the 
complete removal of 
xenobiotics from 
environment. 

1 1Pankaj , Sarika Tiwari , Saurabh 
2 2Gangola , Priyanka Khati , 

2 2Govind Kumar , Anita Sharma
1. Centre for Animal Diseases 
Research and Diagnosis Indian 
Veterinary Research Institute 
Izatnagar Bareilly U.P India
2. Department of Microbiology, 
G.B Pant University of 
Agriculture & Technology 
Pantnagar U.S Nagar India
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S.No

 

Microorganisms

 

Bacteria/Fungi

 

Xenobiotics

 
 

1.

  

Bacillus spp

 

Bacteria

 

Pyrethroids

 

2.

  

Pseudomonas spp.

 

Bacteria

 

Lindane,

 

Hydrocarbon,

 

Crude Oil.

 

Low density Polyethylene (LDPE)

 

3.

  

Xanthobacter

 

Bacteria

 

Pyrethroids, Lindane

 

4.

  

Achromobacter

 

Bacteria

 

Endosulfan, Imidacloprid

 

5.

  

Bacillus thuringiensis

 

Bacteria

 

Pyrethoids

 

Sulfonylurea

 

Dipronil

 

6.

  

Aspergillus

 

spp.

 

fungi

 

Endosulfan, Imidacloprid

 

7.

  

Stenotrophomonas

 

Staphylococcus

 Bacteria

 

DDT

 

8.
  

Trichoderma reesei
 

Fungi
 

Lignin
 

9.
  

Phanerochaete,
 

chrysosporium
 

Orpinomyces sp.  
Fungi

 
Lignocellulose

 

Table.1: List of some potential microorganisms degraded the toxic xenobiotics from the environment

Fig.1. Illustration of bacterial consortium formulation under laboratory
Fig.2. Genetic engineering for the biodegradation of the xenobiotics
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Climate resilient maize- an immediate 
             need for India

C
limate change, a 
major issue in the 
discussion forums 

has been continuing from a 
long time and its impact on 
our agriculture created a lot 
of disturbance in the 
cultivation practices and 
yield.  Industrialization, 
deforestation, unscientific 
cultivation practices, rice 
monocropping, and burning 
crop residues in fields from 
a long time resulted in 
heavy rains, drought, 
strong storms, heat waves, 
desertification, increased 
sea level and land 
degradation resulted in 
poverty and ultimately 
impaired GDP (gross 
domestic product). 
Increased population 
resulted in the land 
fragmentation, increased 
CO2 level and higher level 
of greenhouse gasses. At 
the same time, farmers are 
hardly in a situation to face 
it due to lack of resources, 
poor technical knowledge 

and small land holding. 

 
           Maize (corn), 
queen of cereal grains is 
the third most important 
food crop of India.  Being 

a day neutral crop it can be 
grown throughout the year, 
preferably three cropping 
seasons i.e. Kharif, Rabi, 
and summer, but has less 
priority than rice and wheat 
comparatively either in 
cultivation or as a dietary 
source. However, it has 
tremendous utility in the 
daily life starting from baby 
food to entertainment, 
perhaps a rich source of 
fiber and nutritious diet. 
The unique feature of this 
crop is interior diversity. 
There are varieties of corn 
like sweet corn, babycorn, 
popcorn, pod corn, floury, 
starchy, blue corn named 
according to the utility and 
cob morphology. As a 
whole 52 % maize is 
utilized for poultry, 24 % as 
a food source, 11 % for 
starch, 11% for cattle feed, 

1 % for 
brewing 
industry 
and 1 
% as a 
seed 
source. 
Maize 
has a 
better-
withsta
nding 
capacit
y to 
climate 
change 
than 

rice and wheat. Biologically, 
it has a C4 mechanism of 
carbon fixation where loss 
of CO2 during 
photosynthesis is very less 
and energy conversion 
efficiency is very high. 
According to the recent 
studies, with the increased 
concentration of 700ppm of 
CO2 (over the current 
concentration of 400ppm), 
there was no effect on 
maize. Higher water use 
efficiency has resulted with 
higher CO2 concentration 
with optimum inputs. 10 C 
increased temperature 
resulted in 3-5 % yield loss 
but more effect was 
observed when increased 
temperature and higher 
CO2 concentration, the 
same condition may cause 
15-24 % loss in rice and 
21-30 % loss in wheat. 

 
           India is divided 
into traditional and non-
traditional areas for maize 
cultivation; Bihar, Uttar 

Pradesh, MP, Rajasthan 
and hill areas of 
northeastern states are 
traditional areas and 
Karnataka, Andhra 
Pradesh, Tamil Nadu and 
Orissa are the non-
traditional belt where maize 
is cultivated as a 
commercial crop. 
The major concern is with 
traditional belt farmers as 
their interest on maize is 
decreasing which resulted 
decreasing area under 
maize cultivation day by 
day. 

Health, Food and Disease
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The main reasons may be 
due to the popularity of rice-
wheat based cropping 
system, the poor 
performance of Rabi maize 
due to heat stress, soil 
erosion, lack of technology, 
processing industries and all 
the seed industries for seed 
marketing and research are 
located in the non-traditional 
area therefore, the research 
and changing climate are 
poorly considered. 
 India sets a target of 
doubling the production by 
2025 of 44 MMT with the 
current production of 25 
MMT. To reach this goal 
there are several things 
need to concentrate:

1. Extending maize 

cultivation area across the 

country, popularizing and 

attracting farmers towards 

cultivation, post-harvest 

handling, processing, and 

export.

2. Popularizing winter (Rabi) 

maize. Around 53 % of 

maize cultivation is in Kharif 

season. During Kharif, the 

crop duration is only 120-

130 days but less yield and 

more prone to stress 

especially disease and pest 

attacks. Whereas, rabi 

maize takes 170-180 days 

duration, favorable to seed 

production, good seed set 

and less incidence of biotic 

stress. However, increased 

temperature during 

flowering is only the problem 

which needs to be 

addressed by resistance 

breeding approaches.  

Summer maize may also be 

a greater source of feed with 

enhanced stay green traits, 

a good source of green 

fodder.

3. Along with the quantity 

improvement quality 

should also be considered. 

Already developed QPMs 

(quality protein maize with 

high lysine and tryptophan 

amino acids) and the bio-

fortification programs need 

to focus on developing a 

locally adapted variety with 

balance multiple nutrients. 

This task is quite a time 

taking. However, CIMMYT 

Asia (International Centre 

for maize improvement) 

has already initiated this 

program in India.

4. QPMs need to be 

popularized and QPM 

based industrial products 

should be promoted.

5. Encouraging water and 

nutrient use efficiency, this 

has to focus on screening 

large genotypes and 

finding the best lines with 

efficient traits.

 6. Regulated policy issues 

to promote industrial 

products prepared out of 

specialty corn. Eg. canned 

baby corn, sweet corn etc.

7. Improving the corn 

export quality and 

regulations to promote 

exports.

 8. Boosting conservation 

agriculture (which 

minimizes tillage practices 

and crop duration) and the 

scientific package of 

practices.

9. Addressing soil 

problems by regular soil 

testing, adding more organic 

manure to the soil, avoiding 

the dumping of micronutrient 

bulks without the proper 

recommendation, may help to 

keep soil health intact. 

Maize faces problems during 

reproductive stage if stress 

affects in the form of more 

heat, drought, water logging 

etc. Increased heat and 

drought causes pollen sterility, 

whereas waterlogging leads 

to increased anthesis-silking 

interval (ASI) ultimately poor 

yield.  It is susceptible to soil 

pH change and nutrient 

imbalance as maize is an 

exhaustive crop. Among the 

cereals for changing climate 

maize is the best option but 

still to prepare it as a future 

crop there is a need to 

concentrate on some of the 

researchable issues and 

make the people and farmers 

understand its easy cultivation 

methods and multiple utilities.

Points to enhance maize 

research and cultivation are:

1. Encouraging farmers for 

their active participation in the 

discussions on climate issues: 

Association between the 

neighboring farmers is very 

important to save the cost of 

cultivation in farm 

mechanization. Tribal people 

and farmers have their own 

ideology to tackle the climate 

related problem, discussions 

with them by the researcher's 

help in coming up with the 

better ideas. Parallel to 

climate change we should 

Health, Food and Disease
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 also change our focus and 
consumption habits toward 
other food and millets to 
increase the diversity. 
2. For addressing the 
biotic and abiotic stress in a 
c o m b i n e d  w a y,  g e n e  
dep loyment  and gene 
pyramiding are the best 
options where different trait 
responsive genes identified 
through marker assisted 
selection (MAS) or Marker 
assisted Backcross breeding 
( M A B B )  f o r  d i f f e r e n t  
pest/disease/drought/other 
stress and genes carrying 
geographical importance are 
introgressed in a single 
genotype.
 
3. Modern approaches 
like genome re-sequencing  
help to find the rare alleles 
(alternate form of a gene) 
responsible for a definite trait 
expression. Eg. Enhancing 
nutrition or better plant 
adaptability.
4. G e n o t y p i n g  b y  
sequencing, next generation 
sequencing, finding QTLs 
(Quantitative trait loci) and 
incorporating them into the 
popular local adoptive variety 
are the tools to make strong 
plants.
5. Rather than targeting 
the whole country, it is better 
to target and focus on a 
specific region to develop 
multipurpose l ines and 
making them strong.
6. B o o s t i n g  t h e  
research centers and private 
companies to remote areas 
where maize growth has a 
better opportunity. Private 
seed companies must be 
encouraged for quality seed 
production and supply in 
these areas. 
7. H igh  th roughpu t  

phenotyping: With the help of 
p o l y  c a p t o r s ,  
multidimensional camera the 
minute changes occurring in 
a large area even on a single 
plant can be keenly observed 
a n d  i t  m a d e  s t r e s s  
forecasting very easy. 
8. Single cross hybrid 
(SCH) maize is popular than 
compos i tes  and  open  
pollinated varieties as it is 
uniform, high yielding, easy 
to produce, more responsive 
to inputs etc. Across the 
country, only 37-43 % land is 
under SCHs. Now the seed 
production is supported with 
doubled haploid production 
to maintain uniformity and 
produce the seeds on a large 
scale. Producing SCH is a 
cheaper and easy technique, 
however, there is a need to 
screen germplasm lines 
collected from the different 
locations to find the suitable 
haploid inducer lines.
 
9. GM maize: Maize 
resistant to certain insects, 
weeds in America and water 
use efficiency in Africa,  are 
grown from almost 15 years 
bu t  ve ry  few harmfu l  
incidences are reported. If 
this technology will be 
supported, maize may have 
better future in India.
10. Seed of Discovery 
(seeD): 'Seeds of Discovery' 
(SeeD), a novel initiative by 
CIMMYT has in i t ia ted  
intensive exploration of 
phenotypic and molecular 
diversity of maize germplasm 
conserved in the CIMMYT 
Gene Bank; this is expected 
t o  a i d  i n  e f f e c t i v e  
identification and use of 
novel alleles and haplotypes 
for maize improvement. 
Some research institutes, 

C I M M Y T  a n d  a l l i e d  
programs like HarvestPlus 
( m i c r o n u t r i e n t  
enhancement) and German 
funded pro jects,  BISA 
(Borloug Institute for South 
A s i a ) ,  M i n i s t r y  o f  
Environment & Forests 
(MoEF) and recently, Bill & 
Melinda Gates foundation 
are funding for research to 
address climate change 
issues. Multi-institutional 
efforts are required at the 
global level to systematically 
e x p l o r e  t h e  m a i z e  
germplasm to diversify the 
genetic base of elite breeding 
materials, create novel 
varieties and counter the 
effects of global climate 
changes.
 Popular iz ing and 
extending the area of any 
crop is not so easy, it all 
d e p e n d s  o n  
people/traditional belief, 
c o n s u m p t i o n  h a b i t ,  
preference for the crop, 
nutritional importance and 
finally the taste. The target 
production of 44 MMT by 
2025 with better quality and 
increased export potency 
needs combined efforts of 
the scientists of all the related 
discipline working on maize 
and farmers cooperation. If 
t i m e l y  i n t r o d u c e d  
technologies and proper 
inputs material reach the 
farmer, no doubt we may face 
the climate change challenge 
boldly. 

-Varsha Gayatonde and 
P r u d h v i  R a j  Ve n n e l a -
Department of Genetics and 
Plant Breeding, IASc, 
Banaras Hindu University, 
Varanasi, 221005
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SLEEP WELL- LIVE WELL

W
e need food, 
water, sleep and 
oxygen to survive. 

But sleep is one such 
factor that is mostly 
overlooked. People these 
days are so busy that they 
fail to realize that like 
healthy diet and regular 
exercise, sleep is equally 
important for an overall 
healthy lifestyle. It is very 
well known that getting a 
good night's sleep is 
important yet too few of us 
actually make it a priority. 
Here are a few factors that 
interfere with our natural 
sleep-wake cycle, also 
known as 'circadian 
rhythm'. 

The first factor to top 

the list is 'use of electronic 
devices such as mobile 
phones'. Today internet is 
completely loaded with 
knowledge and 
entertainment. People are 
so attracted and attached 
to their mobile phones and 
television that they are 
ready to give up on their 
sleep. In other words use 
of 'smartphones during 
bedtime is actually a bad 
time and it doesn't really 

make you smart'. 

Intake of energy drinks 

and caffeine: Tea, coffee, 
certain soft drinks and 
energy drinks are loaded 
with caffeine. The use of 
caffeine to increase 
alertness in adolescents 
and adults is increasing 
day by day. But such a 
practice interferes with 
sleep cycle and has a 
negative impact on sleep 
duration. Intake of caffeine 
before going to bed may 
lead to sleep deprivation 
and it can even shorten 
your sleep time. Caffeine 
stays in your system for 6 
hours so make sure you do 
not consume any 
caffeinated drinks at least 6 
hours prior going to bed. 

How sleeping less can 
affect your health? 

Health benefits of 
adequate sleep is way 
beyond banishing your 
dark circles and improving 
your mood. For overall 
good health go ahead and 
snooze. Here are some 
negative effects of 
inadequate sleep on your 

health- 
Weight gain- 
Less hours of 
sleep and poor 
quality of sleep is 
associated with an 
increase in the 
appetite. 
Inadequate sleep 
also leads to 
changes in gut 
hormones, for 
example- when 

you sleep less the level of 
hormone 'gherlin' increases 
and 'leptin' decreases. 
Ghrelin is a hormone which 
tells your brain to eat more 
and leptin tells your brain 
to stop eating. If the level 
of ghrelin increases it 
means that you will feel 
hungry again and again 
and end up eating more. In 
other words high ghrelin 
levels increase your 
appetite. Higher intake of 
calories finally leads to 
weight gain. 
Type 2 diabetes mellitus- 
Research has found that 
short term sleep restriction 
results in impaired glucose 
tolerance. Both sleeping for 
long or short hours are 
associated with increased 
risk of type 2 diabetes 
mellitus. Short sleep 
duration is associated with 
weight gain and increased 
BMI (body mass index). 
Weight gain is further 
associated with increased 
risk of type 2 diabetes 
mellitus. Curtailment of 
sleep increases the release 
of stress hormone 
(cortisol). Cortisol works 
against insulin and thus it 
increases glucose level in 
blood. 
High cholesterol levels- 
Short sleep duration plays 
an important role in 
increasing the cholesterol 
levels. Sleeping for less 
number of hours increases 
the level of 'bad' LDL 
cholesterol and total 
cholesterol and reduces 
the level of 'good' HDL 
cholesterol. 
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Individuals who sleep less 

have more craving for fatty 

foods that contain saturated 

fat and trans fat (unhealthy 

fat). Higher intake of foods 

containing these unhealthy 

fat raises the level of bad 

cholesterol in the blood. 

Sleep restriction is also 

linked to increased appetite. 

An increase in appetite could 

further lead to weight gain 

which in turn increases 

cholesterol levels. 

Getting less sleep at night is 

associated with fatigue 

during daytime and this is 

further related to reduced 

physical activity. 

Lesser sleep duration 

increases the release of 

stress hormones. These 

stress hormones raise bad 

LDL cholesterol and total 

cholesterol levels. 

Therefore, good quality sleep 

serves as a treatment or 

preventive measure for high 

cholesterol. 

 Common cold: Individuals 

who sleep for a short 

duration are more prone to 

common cold and other such 

infections. Getting less than 

7 hours of sleep per night is 

associated with high risk of 

common cold whereas sleep 

duration above 8 hours is 

linked to better health and 

resistance to common cold 

and infections. 

Heart disease: Inadequate 

sleep is associated with 

higher risk of heart disease. 

Studies have observed sleep 

duration of less than 5 hours 

per night was associated with 

a significant risk of high 

blood pressure. Furthermore, 

as mentioned before 

inadequate sleep is also 

linked to risk of diabetes 

mellitus and high cholesterol 

levels. Individuals with 

hypertension, diabetes 

mellitus and high cholesterol 

levels are at a higher risk of 

developing heart disease as 

compared to healthy 

individuals. 

A research found that 

individuals who sleep for 5 or 

less than 5 hours per night 

had 2.3 times greater risk of 

heart disease as compared 

to those who sleep for 6-8 

hours per night. 

Getting less hours of sleep is 

also associated with 

increased heart rate, salt 

retention and constriction of 

blood vessels. 

 Immunity: Studies indicate 

that sleep plays an important 

role in the formation of 

immunological memory. Less 

or inadequate sleep 

interferes with this formation 

and such individuals end up 

having a poor immunity and 

become more prone to 

infections. Curtailment of 

sleep for a prolonged period 

of time increases 

inflammation in the body and 

reduces the production of 

markers that protect against 

infections. Inadequate sleep 

and accompanying stress 

can produce 

immunodeficiency which can 

further have negative impact 

on the overall health. 

Verdict: Sleep deficiency is 

linked to higher risk of type 2 

diabetes mellitus, weight 

gain, altered lipid profile, 

blood pressure, heart 

diseases and infections. 7-8 

hours of sleep is key to 

healthy life. Less sleep 

doesn't just have an impact 

on behavior but it also affects 

overall health and each 

organ system. Just 

remember- 'less sleep will 

make you weak'.

-Sneha Sadhwani 

snehasadhwani@yahoo.in 

Health, Food and Disease

Credit: Health.com
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Sea buckthorn- A wonder tree of Himalyan region

S
ea buckthorn 
(Hippophae spp.) is a 
deciduous shrub or 

medium sized tree belongs 
to the family 
'Elaeagnaceae' which grow 
naturally at higher altitudes 
of temperate zone of Asia 
and Europe. The total 
distribution of this species 
is in three main countries, 
namely China, Mangolia 
and former USSR is 
approximately 8, 10,000 ha 
(natural growth) and 3, 
00,000 ha (plantation). Out 
of this approximately 7, 
40,000 ha and 3, 00,000 ha 
of natural and cultivated 
plants, respectively are in 
China. After China, Indian 
Himalaya is believed to 
possess about 1, 00,000 
ha, the world's second 
largest resources.
 
In India, locally known as 

Amesh, Aameel, Tarwar, 
Cook, Amleshu, Imli, Turo 
is generally found in higher 
hills of Himachal Pradesh, 
Uttarakhand and Jammu 
and Kashmir. In Himachal 
Pradesh, the species grows 
mainly in the district of 
Lahaul-Spiti, a cold desert 
area adjoining Tibet in 
eastern region and Ladakh 
in north. In Uttarakhand, it 
is grown wild on sandy 
loam soils, on river banks 
and steep slope of hills 
between 2200 to 4000 m 
msl. The surveys have 
estimated over 50,000 ha 
area under Seabuckthorn in 
Ladakh. It has an ability to 
fix atmospheric nitrogen 
through Frankia symbiosis, 
thus helps in soil 
amelioration. It develops 
extensive root system in a 
short period of time, 
therefore it is planted for 

soil conservation and 
erosion, strengthen sandy 
slopes. It bears yellow or 
orange to red berries, 
which have been used for 
centuries in Europe and 
Asia due to the medicinal 
and nutritional properties.

Seabuckthorn (SBT) is 
known to possess unique 
characteristics, including 
robust growth and higher 
survival under limited 
resource environments and 
adverse climatic conditions. 
This phenomenon explains 
its status as ''A wonder 
plant of the Himalayas'' and 
can be opted for overall 
environmental conservation 
and ecological rehabilitation 
of fragile marginal-high 
mountain farming systems 
with potential for higher 
economic return. The uses 
of Seabuckthorn are 

manifold and 
include its use as 
fence, fuel, 
fodder, fruit and 
medicines. This 
species has great 
ecological 
significance as its 
roots possess 
excellent soil 
binding 
properties. 
Frankia present in 
the root nodules 
fixes atmospheric 
nitrogen @180 
kg/ha/annum. 
Natural forest of 
Seabuckthorn 
can yield 750-
1,500 kg of 
berries/ha. 

1 2                    Divya Yadav,  Rashmi Yadav, and Anita Tomar
1. Research Scholar, Forest Research Institute Deemed University, Dehradun

2 Senior Scientist, NBPGR, New Delhi

Science

Credit: tokoherbalpedia.com
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The fruits are considered 
as a storehouse for several 
valuable vitamins, minerals, 
and
specialty bio-molecules, 
which provide unique 
opportunity to use this plant 
in nutraceutical and 
pharmaceutical industries. 
The berries are a rich 
source of vitamin B1, B2, K, 
C, A,  caretonoids, 
minerals,  xanthophylls, 
phenolics, and flavanoids. 
Seeds contain high quality 
oil which has many 
bioactive substances. It is 
also reported that 
concentrated juice 
significantly inhibits the 
growth of sarcoma, 
lymphocyticleukemia and 
human gastric cancer cells. 
In China, it is used to cure 
against burn, gastric 
problems, duodenal ulcers 
etc. Despite of its highly 
acidic nature and exotic 

flavour, the berries are 
having good potential for 
producing various products 
like beverages, squash, 
syrup, etc. Traditionally in 
Himalyan region, the 
villagers use the fruits of 
seabuckthorn for making 
chutney, jam, soft drinks 
and pickle. The leaves of 
seabuckthorn are used to 
make herbal tea. Sea 
buckthorn oil is used for 
healing and rejuvenating 
effects on the skin. It is a 
great natural cleanser and 
exfoliator. It can also help 
heal burns, cuts, wounds, 
sunburn, rashes, and other 
types of skin damage.  It's 
the only plant source that 
contains omega-3, 6, 9 and 
7 particularly linoleic acid 
and alpha-linoleic acid 
(comprising 70 percent). 
Meanwhile, the fruit oil 
contains monounsaturated 
fatty acids and omega-7 

(palmitoleic and palmitic 
acid).
So far, no domestication 
work has been done on this 
plant in Uttarakhand. The 
important reasons for this 
being lack of awareness 
regarding its nutritive value 
and use, inaccessible areas 
of natural stands, 
unavailability of technology 
for multiplication and 
multipurpose utilization with 
special reference to 
Uttarakhand hills. 
Through utilization of this 
miracle tree which is full of 
nutrients we can get 
provide self employment to 
un-employed youths by 
starting up the 
seabuckthorn based 
industries for production of 
medicines, beverages, jam 
etc and can achieve 
nutritional security if used 
by local people in their daily 
diet.

Science

 Juice   Carotenoids 
(mg/100 g)   

Ascorbic acid 
(mg/100 g)   

Tannins  
(%)   

Minerals  
 (% as Total Ash)   

Apple   Traces   3.90   2.50   -   

Orange   0.21   40.80   Traces   -   

Papaya   0.24   15.67   Traces   -   

Lemon   -   36.32   40.70   0.36-0.38   

Seabuckthorn   6.80   516   0.50   1.76-1.80   

 

Table 1: Nutritional value of various fruits juices 

Credit: Ontario
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Long ago, deep in space, two massive 
black holes—the ultrastrong gravitational 
fields left behind by gigantic stars that 
collapsed to infinitesimal points—slowly 
drew together. The stellar ghosts spiraled 
ever closer, until, about 1.3 billion years 
ago, they whirled about each other at half 
the speed of light and finally merged. The 
collision sent a shudder through the 
universe: ripples in the fabric of space and 
time called gravitational waves. And, for 
the first time, physicists detected the 
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Gravitational waves, Einstein's ripples 
in spacetime, spotted for first time

The 15 biggest and best 

science stories of 2016
The 15 biggest and best 

science stories of 2016

W
e here at Science write and edit hundreds of stories every year 
for our online science magazine. We think they're all great, but 
some rise above the pack—either because tons of our readers 

like them. Here we have listed 15 biggest and best science stories of 
2016. From Gravitational waves to Zika virus and Alzheimer's Drug, 
these were the science stories that shaped 2016.

Credit:news.fullerton.edu
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Three parent 
baby 
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Human Gene Editing As the prospect of humans who have been 
genetically cut and pasted moves closer to 
reality, governments have begun to take 
notice of the need for regulation. The gene-
editing tool known as CRISPR-Cas 9 has 
the potential to help scientists develop 
treatments for diseases. Investors are 
pouring money into companies developing 
CRISPR applications, even amid legal 
battles over who owns the intellectual 
property. Scientists are also developing 
CRISPR alternatives. There will likely be 
ongoing debates over who should have 
access to the the technology and which 
genes can be safely tweaked.

Artificial Intelligence
An artificial intelligence made by Google subsidiary 
DeepMind can now beat humans at the ancient game of 
Go. AlphaGo took on Go grandmaster Lee Sedol in 
March and won a five game series 4-1. The victory sent 
shockwaves through both the AI and Go communities 
as both had thought the game was too difficult for an AI 
to perfect.

Credit: thehigherlearning.com

The world's first baby to be 
born from a new procedure 
that combines the DNA of 
three people appears to be 
healthy, according to doctors 
in the US who oversaw the 
treatment. The baby was born 
on 6 April after his Jordanian 
parents travelled to Mexico 
where they were cared for by 
US fertility specialists.

2
3

Credit: Angry Italian

Credit: thetimes.co.uk
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The ozone hole was first discovered using ground-based 
data that began in the 1950s. Around the mid-1980s, 
scientists from the British Antarctic survey noticed that the 
October total ozone was dropping. From then on, scientists 
worldwide typically tracked ozone depletion using October 
measurements of Antarctic ozone.
Ozone is sensitive not just to chlorine, but also to 
temperature and sunlight. Chlorine eats away at ozone, but 
only if light is present and if the atmosphere is cold enough 
to create polar stratospheric clouds on which chlorine 
chemistry can occur — a relationship that Solomon was 
first to characterize in 1986. Measurements have shown that 
ozone depletion starts each year in late August, as 
Antarctica emerges from its dark winter, and the hole is fully 
formed by early October. Solomon and her colleagues 
believed they would get a clearer picture of chlorine's 
effects by looking earlier in the year, at ozone levels in 
September, when cold winter temperatures still prevail and 
the ozone hole is opening up. The team showed that as the 
chlorine has decreased, the rate at which the hole opens up 
in September has slowed down. 

The Ozone Hole Is Finally Healing

Zika virus

A team of scientists led by renowned biologist Craig 
Venter has made a breakthrough some 20 years in the 
making: they've managed to create a species of 
bacteria in the lab with a genetic code that's smaller 
than any found in nature. With just 437 genes, the lab-
made organism is carrying the absolute known 
minimum amount of genetic code required to support 
life.

The threat to unborn babies wasn't clear when Zika first hit Brazil, or in 
earlier, smaller outbreaks on Yap Island in the western Pacific and in 
French Polynesia. In fact, before 2016, not much was known about the 
virus at all. The majority of people infected don't show any symptoms.  
The virus, which has been linked to birth defects like microcephaly, can 
be transmitted by mosquitoes or through sex. As it spread across the 
Americas and into parts of Asia, scientists doubled down on efforts to 
understand its genetics and to devise ways to stem its spread, 
including eradicating mosquitoes and developing vaccines. In 
November, the World Health Organization said the virus wasn't a 
global health emergency anymore.

Biologists have just created a new species of bacteria
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Scientists have for the first time grown human embryos 
outside of the mother for almost two full weeks into 
development, giving unique insight into what they say is the 
most myster ious stage of  ear ly human l i fe.
Scientists had previously only been able to study human 
embryos as a culture in a lab dish until the seventh day of 
development when they had to implant them into the 
mother's uterus to survive and develop further. But using a 
culture method previously tested to grow mouse embryos 
outside of a mother, the teams were able to conduct almost 
hour by hour observations of human embryo development 
to see how they develop and organize themselves up to day 
13.

For first time, scientists grow 
two-week-old human embryos in lab

Human DNA from 400,000 years 

ago yields oldest gene
The finding suggests that the Denisovans' split from the 
Neanderthals may have occurred between 170,000 and 
700,000 years ago. The oldest human DNA ever found, 
from a 400,000-year-old thigh bone in Spain, may lead 
scientists to revise mankind's family tree. The finding 
suggests that the Denisovans' split from the 
Neanderthals may have occurred between 170,000 and 
700,000 years ago, the scientists said. 

In January, two astronomers announced that a planet 
around 10 times the mass of Earth might be lurking in 
the outer reaches of our solar system, on an orbit that 
comes no closer than 200 times the distance between 
the sun and Earth. Planet Nine, as it was dubbed, 
hasn't been seen directly, but its presence was 
inferred from the strange orbits of smaller bodies 
orbiting within the Kuiper belt.

6
Credit: NDTV.com

8
Credit: kera.org

10A Ninth Planet Was Discovered
 In The Solar System

Credit: post-gazette.com



www.scind.org      Jan-Feb  2016    SCIENTIFIC INDIA  1346  SCIENTIFIC INDIA  Jan - Feb 2017     www.scind.org

Science

New Prime Number Discovered 

The largest known prime number has been 

discovered by a computer at a university in 

Missouri in the US. The new prime number is 

–

Prime numbers - such as 

2^74,207,281 - 1. 

two, three, five and seven - are divisible only by 

themselves and one, and play an important role 

in computer encryption. The new prime is more 

than 22 million digits long, five million longer 

than the previous largest known prime. Primes 

this large could prove useful to computing in the 

future.

13

Scientists have turned carbon dioxide into stone in a matter of 

months by pumping it deep underground, offering a revolutionary 

new way of storing the greenhouse gas to tackle climate change. 

The pioneering experiment in Iceland mixed CO emissions with 

water and pumped it hundreds of metres underground into 

volcanic basalt rock — where it rapidly turned into a solid.

Scientists turn CO2        into rock 

11

Credit: CBC

Credit:ecowatch.com
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Asprosin is a newly discovered hormone 
that is released by adipose tissue, traffics 
to the liver and stimulates that organ to 
release glucose into the blood stream. 
When antibodies targeting asprosin are 
injected into diabetic mice, blood glucose 
and insulin levels improve, thereby 
treating the underlying diabetes.

 The discovery of new hormone asprosin

An experimental Alzheimer's drug that had previously 
appeared to show promise in slowing the deterioration of 
thinking and memory has failed in a large Eli Lilly clinical trial, 
dealing a significant disappointment to patients hoping for a 
treatment that would alleviate their symptoms. Another drug 
developed by TauRx Pharmaceuticals Ltd., targeting a 
different Alzheimer's related protein called tau, also failed 
earlier this year.

14
Alzheimer's Drug Fails in Large Trial

Earth Has A Second Moon

The Large Hadron Collider — the giant 
particle accelerator in Switzerland that 
confirmed the Higgs boson — is back 
online after two years and more powerful 
than ever. Physicists hope that with 
bigger energies come bigger findings: 
brand-new particles, evidence for 

theories beyond the 
Standard Model  or even 
the discovery of dark 
matter's identity.

15

12
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LAB CREATED DIAMONDS

N
atural diamonds 
take a long time to 
form and can be 

dangerous to harvest. 
The diamond on any 
given wedding ring is at 
least a million years old, 
and possibly more than a 
billion years old. The 
ones we can mine with 
current technology were 
formed deep in the 
Earth's mantle and spit 
up by ancient volcanic 
lava flows.
A synthetic diamond 
(also known as an 
artificial diamond, 
cultured diamond, or 
cultivated diamond) is 
diamond produced in an 
artificial process, as 
opposed to natural 
diamonds, which are 
created by geological 

processes. Synthetic 
diamond is also widely 
known as HPHT diamond 
or CVD diamond after the 
two common production 
methods (referring to the 
high-pressure high-
temperature and 
chemical vapor 
deposition crystal 
formation methods, 
respectively).
Lab created diamonds, 
also known as 
engineered or cultured 
diamonds, are grown in 
highly controlled 
laboratory environments 
using advanced 
technological processes 
that duplicate the 
conditions under which 
diamonds naturally 
develop when they form 
in the mantle, beneath 

the Earth's crust.
These synthetic 
diamonds are 30 to 40 
percent cheaper, and can 
be produced in a matter 
of months.
In lab diamonds are 
grown from the tiny 
carbon seeds of pre-
existing diamonds. 
Advanced technology – 
either extreme pressure 
and heat or a special 
deposition process – 
replicates the natural 
method of diamond 
formation. Lab grown 
fancy colored diamonds 
are formed when small 
amounts of specific trace 
elements are present 
during the growth phase 
of the diamond, just like 
in nature.
Lab grown diamonds are 
now readily available in a 
variety of colorless 
ranges. Cultured 
diamonds are also 
available in fancy colors 
that are considered very 
rare in nature, including 
popular hues of vivid 
fancy yellow. Fancy 
colored lab created 
diamonds sell at 
comparatively reaonable 
prices compared to their 
natural colored diamond 
counterparts.

Source: brilliantearth.com, 
seeker.com

Science
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