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According to the Food 
and Agricultural Or-
ganization, only 11 

percent of the Earth’s land is 
used for crop production. Ag-
ricultural land use will have to 
increase significantly to meet 
the needs of growing popu-
lations. Besides land, water is 
also needed for sustainable ag-
riculture. Though crop irriga-
tion already uses up to 70% of 
the Earth’s freshwater resourc-
es, shortage of water for irriga-
tion is also increasing.

More than ninety per cent 
of the Earth’s water is in the 
oceans. So, desalination seems 
a good solution to meet the 
demand for irrigation. And, if 
crops could be grown on the 
sea, the problem of land re-
sources would also be solved. 
So, Chinese scientists have 
now come up with the idea of 
a structure that floats on the 
sea and produces an ecologi-
cal film of freshwater using the 
sun’s heat, for farming on the 
sea.

The structure has a sea-
water filler groove to provide 
clean seawater within the float, 
a concentrator for sunlight to 
heat and evaporate the seawa-
ter, and a condensation cavity 
to collect the condensed fresh 
water. 

When sunlight falls on the 
reflecting surface of the con-
centrator via a transmitting 

film, it is reflected to a second-
ary reflection panel. The sec-
ondary panel reflects sunlight 
to the upper end of the wa-
ter-absorbent filler to achieve 
the concentration needed to 
create high-temperature. 

The lower end of the wa-
ter-absorbent filler is in direct 
contact with seawater, which 
is absorbed and passed on to 
the upper end to be heated and 
evaporated. The vapour gener-
ated passes into the condensa-
tion cavity, where it cools, pro-
ducing fresh water. 

The lower surface of the 
condensation cavity is in di-
rect contact with the sea and, 
therefore, naturally cool, cre-
ating the right conditions for 

the condensation of the water 
vapour.  The cultivation cavity 
can be filled with soil for plant-
ing. 

Modules of the structure 
can be combined to cover large 
areas and build a realistically 
sized seawater desalinator for 
crop cultivation. The marine 
farming system does not use 
any photovoltaic cell to gener-
ate energy. Instead, this mod-
ule works with thermal energy 
and a condensation process to 
produce the required freshwa-
ter. The scientists conducted 
an energy analysis and ex-
perimentally verified the de-
sign and performance. After 
evaluating the performance, 
they find that the concept of 

Lab to Land
Farming on the sea: 
Floating freshwater film 
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Extruded Shrimp Paste Snack: 
Chitosan Fortified 

The Acetes species are 
small shrimps. Called 
thelli chemmeen in Ker-

ala and jawala in the north-
west coast of India, some 
eighty tonnes of the species is 
harvested from the sea. Most 
of it goes into animal and 
aquaculture feed. Though ed-
ible, the small size discourages 
people from buying it. Howev-
er, there is a good market for 
the shrimp paste, especially in 
South East Asia and Japan. 

Martin Xavier, Central In-
stitute of Fisheries Education 
and colleagues thought of con-
verting the shrimp paste into 
an extruded food product. The 
unique texture properties of 
extruded foods, such as pasta 
and macaroni, are relished by 
consumers. However, desir-
able nutrients and flavours 
are lost during the extrusion 
process. So, artificial flavours 
are sprayed on the foods along 
with oil, compromising health. 

To overcome this prob-
lem, the team used chitosan 
obtained from a bigger shrimp 
- Metapenaeus dobsoni - to for-
tify the extruded snack.  Chi-
tosan has antimicrobial and 
anti-oxidant properties and 

has been used to improve the 
shelf life of food and medicine.

The exoskeleton of 
shrimp made of chitin can 
easily be made into chitosan,  
a material with a large num-
ber of biomedical applications. 
Image: Sileesh Mullasseri

The team took corn and 
rice flour as base material in 
the ratio of 7:3 and mixed the 
flours with 15% powdered 
Acetes, The mixture was finally 
fortified with different concen-
trations of chitosan for testing. 
The team says that the proper-
ties of extruded products such 
as expansion ratio, porosity 
and texture decrease as chi-

tosan concentration increas-
es. They found that the water 
retention property of the chi-
tosan raises moisture content 
and hardens the paste.

The scientists found that 
adding chitosan rescued the 
produce from oxidation which 
often spoils shrimp paste. They 
also observed an increase in 
protein level and a decrease 
in carbohydrate content with 
no change in fat and mineral 
values. The team observed that 
the product had better senso-
ry properties such as odour, 
flavour and crispness. But chi-
tosan fortification reduced the 
colour of the product, they say.  
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a floating solar freshwater 
self-produced ecological film 
can achieve large-scale seawa-
ter desalination and offshore 
plantation.

Field trials are required 
before the method can be ap-
plied to large-scale farming. 

The exoskeleton of shrimp made of chitin can easily be made into chitosan, a ma-
terial with a large number of biomedical applications. Image: Sileesh Mullasseri

The waves, water movement 
and environmental condi-
tions of the natural sea are 
considerably different from 
an experimental setup in 
the laboratory. With huge 
stretches of seashore and 
enough brackish water at 

hand, Kerala has a wonderful 
opportunity to experiment 
with this technology.

Applied Energy, 224 (2018): 
510–526 (2018)
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“Fortifying Acetes based 
extruded snacks with 1% of 
chitosan enhances its func-
tional properties and serves as 
an economy protein source”, 
says Venkateshwarlu Gudipati, 
Indian Agricultural Research 
Institute, Delhi, who collabo-

rated with the research team. 
“In extruded products, it 

not only reduces oil consump-
tion while frying, it reduces 
the absorption of fats in the 
body. It reduces cholesterol. 
In fact, three milligrams per 
day is recommended for main-

taining cholesterol levels,” says 
Martin Xavier, Central Insti-
tute of Fisheries Education. 

Carbohydr Polym.,  
194: 267-273 (2018)
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A Pulmonary Hypertension 
Registry for Kerala

Pulmonary hypertension 
- high blood pressure in 
the blood vessels that sup-

ply deoxygenated blood to the 
lungs - is a serious health prob-
lem. It can damage the right side 
of the heart, if untreated. The 
condition affects a large number 
of people all over the world.  But 
the data of the patients suffering 
from pulmonary hypertension 
in developing countries, espe-
cially in India, are very limited, 
not enough to study the trends.

 To overcome the issue, 
S. Harikrishnan from the Sree 
Chitra Thirunal Institute of 
Medical Sciences & Technolo-
gy, Thiruvananthapuram and 
a team from 10 other medical 
institutions in Kerala, created a 
registry with the general charac-
teristics, categories and specific 
therapy patterns of pulmonary 
hypertension in adult patients 
in Kerala. The pulmonary hy-
pertension registry of Kerala, 
PRO-KERALA, is the first such 
registry from South Asia and 
the second largest in the world, 
say the researchers. 

 The registry enrolled more 
than 2000 patients from 50 hos-
pitals in Kerala during the peri-
od January 2015 to December 

2015. The data were captured 
through questionnaire and pe-
riodic feedback by telephone. 
Every 3 months, the team made 
monitoring visits to check the 
validity of the data. 

Eighty percent of the pa-
tients were newly diagnosed, 
while the remaining were 
on follow-up for some time. 
Women comprised 52 percent 
of the sample population. The 
study population was mostly 
middle aged, with an average 
age of 56.

The researchers found that 
nearly sixty percent of the par-
ticipants had hypertension due 
to left heart disease. Pulmonary 
arterial hypertension was the 
causative factor for 21 percent. 
Thirteen percent had pulmo-
nary hypertension due to lung 
disease, while 4 percent had 
chronic thrombo-embolic pul-
monary hypertension. The re-
maining 2 percent patients had 
pulmonary hypertension with 
unclear or multifactorial mech-
anisms.

 The team reports that spe-
cific drug-therapy for pulmo-
nary hypertension is rare among 
participants in the register. The 
researchers attributed this un-

der-use of specific drug-therapy 
to non-availability, and poor ac-
cess to facilities such as cardiac 
catheterisation and pulmonary 
vasodilator testing. The team 
cited high cost of the required 
drugs as an important reason for 
low rate of specific drug-therapy 
practice. 

The team is of the opinion 
that the long-term mortality 
data of the registered patients 
can provide important informa-
tion on the role of these thera-
pies in outcome measures.

 PRO-KERALA will help 
clinicians and policy-makers 
promote awareness about po-
tential causes, identify associa-
tions, facilitate early and accu-
rate diagnosis, assess guideline 
recommendations and identify 
the gaps in management. 

Cost reduction, quality 
improvement and awareness 
among practitioners will help 
improve the practice of evi-
dence based specific drug-ther-
apies for treating pulmonary 
hypertension patients, say the 
researchers.

Int. J. Cardiology.,  
265: 212-217 (2018)
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Wild nutmegs and Diabetes: 
Spice down the disorder

Diabetes can either be 
due to the inability of 
the body to produce ad-

equate insulin or it could be due 
to response to the insulin in the 
blood. Type II is more prevalent. 
Scientists believe that this could 
be due to environmental and 
hereditary factors, energy-rich 
diets and sedentary lifestyles. 
And they are on the lookout for 
molecules that can help manage 
the condition.

Some plants and plant de-
rived constituents exhibit an-
ti-diabetic properties. Nutmeg, 
for example, is traditionally 
used to treat diabetes. This led 
a group of scientists from five 
different institutions, based in 
Thiruvananthapuram, to search 
for similar properties in its wild 
relative, Myristica fatua.

Myristica fatua is found 
in forests, in swampy areas. 
Though a close relative of nut-
meg, it is not used as a spice.  
Images: Ayyappan, biotic.org

The team analysed the phy-
tochemicals in the stem bark of 
the tree. Using dichloromethane 

as solvent, the team separated 
out seven compounds from the 
bark, one of which was new to 
chemistry. The other six were 
acylphenols. 

All the seven compounds 
had moderate inhibitory activity 
on the enzymes, alpha amylase 
and beta glucosidase, that help 
digest carbohydrates.  Two com-
pounds were found to be potent 
inhibitors of these enzymes. 

The researchers conducted 
modelling and simulation stud-
ies along with in vitro studies on 
muscle cells to re-confirm the 
results.

“These compounds are 
an important finding for the 
management of diabetes. These 
acylphenols will turn out to be 
a lead scaffold for the treatment 
of Type II diabetes mellitus” 
says K V Radhakrishnan who 
led the research on behalf of 
the CSIR-National Institute for 
Interdisciplinary Science and 
Technology, Thiruvananthapu-
ram.

Diabetes is now one of the 
world’s most common long term 

health conditions. These findings 
may offer a non-invasive way to 
manage the disorder. The team 
is advancing towards establishing 
the therapeutic efficacy and safety 
of the isolated molecules. 

Once this is validated, the 
evergreen tree, now found only 
in swamps within forests, will 
soon be an integral part of every 
backyard in Kerala.  

Bark of Myristica fatua. 
Since there is no fatua against 
harvesting the bark, the tree can 
become threatened.

However, since the bark is 
the source of the medicine, the 
tree will be threatened - as the 
Taxus tree was once, because of 
the extraction of the anti cancer 
drug, taxol. So perhaps, as in 
the case of Taxus, scientists may 
also need to look for endophytes 
– fungi closely associated with 
the plant – that can produce the 
same phytochemicals and save 
the tree from extinction.

 Bioorg. Med. Chem., 
26: 3461–3467 (2018)
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Myristica fatua is found in forests, in swampy areas.              Though a close relative of nutmeg, it is not used as a spice. 
Images: Ayyappan, biotic.org
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Variations in Surface 
Methane at Thumba

Methane is abundant 
on earth. It a famil-
iar source of fuel. 

But it is a greenhouse gas that 
traps heat and causes global 
warming. The tropical region 
alone accounts for about two-
thirds of total global methane 
emissions. It is estimated that 
30 percent of global methane 
comes from natural sources 
like emissions from wetlands, 
oceans and from the digestive 
processes of termites and ru-
minants. The rest comes from 
man-made sources like fossil 
fuel consumption along with 
livestock farming, rice produc-
tion, and landfills. 

Monitoring methane in 
the atmosphere is necessary. 
But there are uncertainties in 
methane emission estimates. 
There are large spatial gaps in 
available data. India, in partic-
ular, has not been well explored 
by existing surface networks or 
aircraft measurements. A team 
of Indian researchers led by 
Prabha Nair, from the Space 
Physics Laboratory, Vikram 
Sarabhai Space Centre, Thi-
ruvananthapuram is trying to 
fill this lacuna. Recently they 
reported their observations on 
the daily and seasonal varia-
tion of near surface methane 
and its dependence on the cir-
culation and boundary layer 
meteorology over the tropical 
coastal station at Thumba. 

Thumba is near the Earth’s 
magnetic equator, and has a 
changing airflow and rainfall 
pattern associated with the 
Asiatic monsoon. Thumba is 

surrounded by moderate/thick 
vegetation cover along with 
wetlands and a lake. It does 
not have any major indus-
tries or agricultural practices 
which could have formed oth-
er sources of methane in the 
vicinity. 

The team collected and 
analysed samples of air near 
the surface using a methane 
and non-methane hydrocarbon 
analyser, during the period Jan-
uary 2014 to August 2016. 

The boundary layer 
height determines the depth 
of the troposphere directly 
influenced by the Earth’s sur-
face. The researchers used the 
ground-based hyperspectral 
Microwave Radiometer Pro-
filer to estimate atmospheric 
boundary layer height and to 
measure brightness tempera-
ture, which is the amount of 
energy or radiation coming 
out of the ocean surface. 
The results were found to be 
in good agreement with data 
from other measuring instru-
ments like the radiosonde and 
micro pulse Lidar, methods by 
which distances are calculated 
from the time taken for elec-
tromagnetic radiations to re-
flect back. 

 The team observed 
low-values in the variation 
of methane during daytime, 
and high values at night. The 
team attributed this to the 
prevailing mesoscale circula-
tion system, namely sea and 
land breeze, photochemistry 
and the boundary layer height 
variations. The team report 

that the day-time variations of 
methane always coincide with 
the onset of land breeze.

From the Atmospheric 
Infrared Sounder, aboard NA-
SA’s Aqua satellite, they col-
lected the monthly averaged 
mixing ratio of methane in the 
atmosphere. From the month-
ly variations over the location, 
the researchers found that 
there is a latitudinal difference 
in the vertical distribution of 
methane. This variation is sea-
son dependent. The magnitude 
of the seasonal variation was 
maximum in winter followed 
by post-monsoon and mini-
mum in the monsoon months.

The team did a compara-
tive study on the locally mea-
sured near-surface mixing 
ratio, and the upper tropo-
spheric methane mixing ratio. 
The result revealed that, unlike 
in high latitude regions, a more 
or less homogeneous vertical 
distribution of methane pre-
vails over the study region. 

The results of the study 
will be useful for planning 
mitigation actions for methane 
emission in the global as well 
as local context to counter cli-
mate change.

Sci. Total Environ.., 
631-632: 1472-1485 (2018)
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