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Science Last Fortnight 
 

Groundwater Quality 
Health risk at Ghaziabad 

Ghaziabad is a fast growing industrial 
city. Groundwater is the major source 
of drinking water here. But it is polluted 
by heavy metals because of urbaniza-
tion and industrialization. 
 Scientists from the State University 
Assam and IIT Delhi, now report the 
extent of the problem. The researchers 
selected peri-urban areas dominated by 
agriculture and urban areas by small 
scale industries. They collected 
groundwater samples from 18 sites in 
urban region and 4 sites in peri-urban 
areas during the pre- and post-
monsoon seasons. Almost all samples 
showed high levels of heavy metals.  
 The researchers then performed 
principal component analysis and cor-
relation analysis to identify possible 
sources of contamination. The concen-
trations of most of the metals near  
urban and industrial sites were higher 
than in the peri-urban areas. The con-
tribution to heavy metal pollution by 
industries was quite evident.  
 The team assessed the potential 
health risk in terms of non-cancer risk 
and pollution level using fuzzy com-
prehensive assessment model. The 
model indicated that groundwater  
quality in the Ghaziabad district is not 
safe for human consumption. Risk 
analysis showed alarming risk to chil-
dren.  
 Technological innovations and ac-
tions at policy level have to be taken 
immediately. Proper treatment before 
disposal of industrial and urban efflu-
ents must be ensured by the industrial-
ists. Further study on other exposure 
pathways is also needed. 

Chemosphere, 179: 167–178 

Dew for Drinking 

The Kothara region of northwest India 
is arid. It receives very little rainfall. 
And surface water bodies dry up com-
pletely. Consequently, vegetation is 
sparse. The region faces a shortage of 
drinking water. Groundwater is the 
only source. However, as it is a coastal 
region, the groundwater is saline. 
Hence, the demand for potable water is 
high. 

 The residents of the Kothara village 
use tanker water which is limited. So 
they have started using Reverse Osmo-
sis filtration. However, Reverse Osmo-
sis yields only 50% of the water. The 
rest, with highly dissolved solids, is 
disposed into the surroundings. This 
makes the topsoil saline. Moreover, the 
water with more concentrated solutes 
may leach into the groundwater, de-
grading it further. Hence, it is not a 
sustainable solution for the drinking 
water problem. 
 Recently, Girija Sharan and team 
from the Dhirubhai Ambani Institute of 
Information and Communication Tech-
nology, Gujarat, collaborated with the 
University of Paris to come up with a 
solution: dew. Using Computational 
Fluid Dynamics simulation, they opti-
mized the condensing surfaces to come 
up with a condenser design that could 
harvest 43% to 54% water from dew. 
 The scientists constructed a dew 
plant in the Kothara village. Now, the 
villagers can harvest atmospheric 
moisture – dew and rainwater – their 
new sources of potable water. The wa-
ter thus harvested is better quality than 
the water from reverse osmosis. Also, 
the method does not require electricity. 
It is eco-friendly and cost effective. 
 This new condenser can solve water 
problems in villages like Kothara. But 
will the villagers accept and adopt the 
new technology? That will depend on 
social, cultural and economic interven-
tions. 

J. Cleaner Production, 155: 83–92 

Photoperiod in Legumes 

The dolichos bean, Lablab purpureus 
(L.) Sweet, is one of the most diverse 
domesticated legumes, cultivated in 
Asia and Africa. The crop offers op-
portunities to improve food and forage 
production in semiarid areas. However, 
smallholder farmers frequently face 
low crop yield due to highly variable 
rainfall, lack of irrigation facilities, 
long duration lablab genotypes and 
photothermal effects.  
 Photoperiod is one of the most sig-
nificant environmental factors influ-
encing flowering time in legumes and 
the variation in photoperiod sensitivity 

amongst and within legume species is 
high. Recently a group of scientists 
from ICRISAT, India collaborated 
with scientists in Germany and South 
Africa, to examine the photo-thermal 
response of early flowering lablab 
genotypes selected by Whitbread et al. 
in 2011, using a combination of field 
and growth chamber experimentation 
to impose varying day-length and tem-
perature regimes. 
 The team evaluated ten most promis-
ing short-season Lablab purpureus ac-
cessions for their response to varying 
temperature and day length regimes 
both in field trials and in controlled 
conditions. They quantified photope-
riod sensitivity using the triple-plane 
rate model. This model examines the 
time to flower expressed in thermal 
time. They found a clear positive effect 
of temperature on the growth and de-
velopment of the accessions. The time 
to flowering expressed as thermal time 
was consistent for the tested accessions 
and ranged from 600C to 800C for 
day length <13 h.  
 The researchers also estimated the 
critical photoperiod above which the 
time to flower was delayed. They ob-
served relatively high variation in time 
to flower amongst and within acces-
sions. This ranged from 60 to 120  
depending on sowing date or day 
length/temperature regime.  
 The team was thus able to identify 
some short duration lablab cultivars for 
Asia and Africa. However, to increase 
adoption by farmers, agricultural ex-
tension workers may need to promote 
these short-season lablab varieties. 

Expl. Agric., 53(3): 375–395 

Cold Plasma 
Control of post-harvest losses 

Aflatoxins, in groundnut post-harvest 
stages, are a major problem faced by 
farmers, processing industries and  
consumers of groundnut. Aflatoxins 
are carcinogens.  
 In India, post-harvest losses of 
groundnut rise to one third of net pro-
duction: approximately 20 lakhs metric 
tonnes in a year! If we consider losses 
of other grains due to micro-organisms, 
the total post-harvest loss is much 
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higher. Existing technologies to con-
trol the damage use chemicals. This 
raises concerns for human and envi-
ronmental health.  
 Recently, scientists from the Insti-
tute of Chemical Technology, Mumbai 
came up with a solution: cold plasma. 
Cold plasma can be generated using 
electricity to ionize atmospheric gases. 
It creates a wide variety of molecules 
including ozone, nitrogen oxides, hy-
drogen peroxide and others that kill 
micro-organisms. These molecules ex-
ist for a few hours and then revert to 
the original atmospheric gases. 
 The team inoculated groundnut with 
Aspergillus parasiticus, Aspergillus 
flavus and aflatoxins. And exposed the 
contaminated groundnuts to cold 
plasma at 40 W and 60 W, at various 
time intervals. They found that cold 
plasma inactivates the fungal species 
that attack food products. 
 Food processing industries can per-
haps adopt this technology to minimize 
post-harvest damages. In addition, cold 
plasma can be used to extend the shelf-
life of packed products, even liquids. 
This reduces the need for synthetic 
preservatives. However, the feasibility 
of large scale use of this technology 
needs to be explored. 

Food Control, 77: 187–191 

Chewy Chapattis? 
Wheat variety decides 

The wheat market is dynamic, adjust-
ing itself to the demand for atta, suji 
and maida. The demand for whole 
wheat atta precludes the production of 
suji and maida and changes market  
dynamics further. Consumers, how-
ever, get a wider choice, including 
ready-to-eat chapattis.  
 It is not only the processing of wheat 
grains that leads to differences in the 
quality of chapattis. To get the desired 
quality of chapatti, we need to select 
the right wheat variety. But which va-
riety is best for a specific use?  
 Scientists from the Guru Jambhesh-
war University of Science and Tech-
nology, Hisar, studied several wheat 
varieties to understand the factors in-
volved in the quality of chapattis. They 
collected 50 varieties of wheat from 
across India and measured the physical 
characteristics of the grains. They 
found that the hardness of the grain  

determines milling properties, water 
absorption, baking and chapatti quali-
ties. Severe grinding results in dam-
aged starch and increases the moisture 
and sugar level in the chapatti. The wa-
ter absorption level of the dough de-
cides puffing height. Less water leads 
to stronger dough that produces tough 
chapattis. 
 The researchers then analysed the 
contents of whole wheat flour such as 
moisture, fat, falling number, ash, pro-
tein, damaged starch, gluten and min-
erals. Chapattis made from the flour of 
different grain varieties were evaluated 
using criteria such as colour, puffed 
height, pliability, texture, mouth feel, 
taste and aroma. They found that flour 
with high protein and gluten content 
produces chewy chapattis. Flour, with 
high gluten and stronger dough, results 
in elastic chapattis. 
 The researchers propose developing 
wheat varieties specific to each end-
product. They stress the importance of 
the protein and starch fractions of 
flour. These and other factors identi-
fied will help us select the right variety 
for the desired chapatti quality. Such 
information on flour products will help 
consumers choose the right wheat flour 
for their purpose. 

Food Chem., 226: 95–101 

Indian Mackerel Populations 
Regional management needed  

The Indian mackerel, Rastrelliger 
kanagurta, is an important commercial 
sea fish. To develop sustainable man-
agement strategies for such resources, 
we need to understand genetic stock 
structures. Within species, diversity of 
fish populations helps develop resil-
ience to climatic fluctuations and  
micro habitat alterations. However,  
information on open sea fishes in the 
Indian Ocean is limited. 
 Last fortnight, Sandhya Sukumaran 
and team from the Central Marine 
Fisheries Research Institute, Kochi, re-
ported the results of their population 
genetic studies on mackerel in the  
Indian Ocean. They used mitochon-
drial DNA markers to find genetic 
variations among mackerel populations 
from the Indian coast, Port Blair and 
Thailand. 
 Mitochondrial markers help infer 
historic patterns of population distribu-

tion. The researchers used six different 
population specific parameters to ana-
lyse population genetic structures. 
They conducted a mismatch analysis 
for each major geographical region, 
separately, to elicit historic demo-
graphic patterns. 
 

 
By Nithin Bolar K [CC BY-SA 4.0,  

via Wikimedia Commons 

 
 They found that the population his-
tory of the Indian Mackerel, along the 
Indian waters and the Andaman sea re-
gions, is stable. The expansion of the 
mackerel population from mainland 
India to the Red Sea, East Africa and 
Indonesia is recent, say the scientists. 
After the Last Glacial Maximum, the 
earth started warming and the monsoon 
intensified. This enhanced the produc-
tivity in the tropical Indian Ocean and 
led to the demographic expansion of 
the mackerel population. 
 Mackerel populations along peninsu-
lar India are genetically homogeneous. 
However, there are variations between 
the populations and those found in Port 
Blair and Thailand. Oceanographic 
features like eddies and gyres separate 
these distinct populations and prevent 
interbreeding. This may be responsible 
for the genetic differences between 
these populations. 
 Mitochondrial markers alone may 
fail to detect subtle variations in large 
populations. Thus, the scientists rec-
ommend further research, using genic 
and nongenic markers, along the Indian 
waters, to identify any locally adapted 
populations. 
 The team recommends separate 
management strategies for the identi-
fied genetically variant population 
stocks. And suggests regional specific 
management to maintain diversity in 
the population stocks of the Indian 
Mackerel in Indian waters.  

Fisheries Res., 191: 1–9 
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Enhancing Marine Resources 
Phytoplankton and fisheries 

Fisher folk depend on the monsoon for 
their livelihood. During the monsoon, 
fresh water flows into the sea, from 
rivers and coastal areas. This causes 
inorganic nutrients and sediments to be 
deposited at different depths in the sea. 
The resulting changes, in salinity and 
availability of nutrients, encourage 
phytoplankton growth. This leads to 
the aggregation of marine animals that 
eat phytoplankton and, consequently, 
of bigger marine animals that feed on 
the smaller ones. Thus, phytoplankton 
creates the right environment for small 
fisher folk.  
 Recently, scientists from the CSIR-
NIO, Vizag used HPLC analysis to 
measure the growth of marine micro-
algae at different depths due to river 
water flow into the sea. They find that 
the regular flow of river water into the 
sea reduces salinity, increases tempera-
tures, and changes other physiochemi-
cal conditions. It encourages the 
abundant growth of phytoplankton 
groups. Thus, like the monsoon, rivers 
also enhance the marine food chain 
where they meet the sea. 
 Monitoring the availability of inor-
ganic nutrients and physiochemical 
conditions at different depths perio-
dically will help protect the primary 
production at river mouths, say the sci-
entists. The Government and research 
institutes can empower fisher folk to 
monitor phytoplankton growth at these 
points of convergence. 
Estuaries and Coasts, 40(4): 1066–1081 

Cuttlefish to Treat Cancer 

Cancer is the second leading cause of 
death globally, especially in low and 
middle income countries. According to 
ICMR, India is likely to have more 
than 17 lakh new cases of cancer by 
2020. The most common cause of 
death in cancer is associated with a 
high rate of accumulation of coagu-
lants in blood. Heparin, an anticoagu-
lant, is used to overcome the problem. 
However, heparin is costly. 
 Recently, a team of scientists, from 
the Kerala University of Fisheries and 
Ocean Studies, reported that the anti-
cancer property of cuttlefish extracts 
could be useful in the production of 

anticoagulants to inhibit the growth of 
cervical cancer cells. The researchers 
tested and optimized a process to ex-
tract sulphate glucosaminoglycan from 
the mantle tissue of cuttlefish, Sepia 
pharonis. Sulphate glucosaminoglycan 
is a linear complex of polysaccharides 
similar to heparin. It is used as a clini-
cal anticoagulant.  
 The research team optimized the 
process by determining the best tem-
perature, pH, sonication time and ideal 
liquid-to-solid ratio, so as to maximize 
the yield. They observed a yield of 
1.02 g/kg sulphate glucosaminoglycan. 
The product showed anticancer activity 
in HeLa cells.  

 
commons.wikimedia.org/w/index.php?curid= 

4059499 
 
 Cuttlefish is cheap and available in 
all seasons. The extraction of clinical 
anticoagulants from cuttlefish is cost 
effective. Hence, it could be an alter-
native source of heparin. Moreover, it 
is stable in the human body. Adequate 
intake of cuttlefish enhances antico-
agulant and anticancer activity. Accep-
tance of cuttlefish as a neutraceutical 
may help improve the livelihood of 
fisher folk. 
Carbohydrate Polymers, 167: 129–135 

Pesticide Residue in Mango 

India produces 40% of the world’s 
mangoes. However, most are lost to 
weevils, bugs, leaf rollers and other 
pests. Excessive use of pesticides pro-
duces residual effects. Pesticide resi-
due damages the endocrine, nervous 
and immune systems. Regulatory 
agencies have formulated a maximum 
residue level above which human 
health deteriorates. However, we still 
lack an efficient and effective system 
to measure pesticide residue. 
 The quencher method, convention-
ally used to detect pesticide residue, 

has limitations when testing foods with 
high liquid and antioxidant content. 
So, Sivaperumal and team from the 
National Institute of Occupational 
Health, Ahmedabad tried a new tech-
nique to overcome the limitations.  
 The researchers bought two kilos of 
mangoes and one litre of mango juice 
from the local market. They prepared 
mango matrices with raw, puree, and 
juice at three concentration levels. The 
team used acetonitrile and ethyl acetate 
as solvent to extract sample solutions. 
They tested the samples for sixty-eight 
pesticides.  
 The researchers used various meth-
ods to test the samples. They found 
that Ultra High-Performance Liquid 
Chromatography coupled with Quad-
rupole Time-of-Flight Mass Spec-
trometry was most effective. This 
method is simple, rapid and reliable. 
 The method might prove a boon to 
food quality controllers and help en-
sure safer mangoes for consumers. 

Food Analytical Methods, 10(7):  
2346–2357 

Video Face Recognition 
For video surveillance 

Law enforcement agencies often use 
video surveillance as part of crowd 
control measures. Identifying individu-
als is essential for effective surveil-
lance. This is achieved using face 
recognition algorithms. Face recogni-
tion involves matching all the frames 
available in the videos. Due to poor 
image quality or variation of expres-
sions and illuminations, existing algo-
rithms produce inaccurate results. 
 Recently, Gaurav Goswami and 
team from the Indraprastha Institute of 
Information Technology, Delhi re-
ported developing an innovative video 
face verification algorithm utilizing 
frame selection and deep-learning 
based feature-representation methods. 
The scientists first selected informa-
tion-rich frames from input videos  
using wavelet decomposition and en-
tropy. Then, they extracted information 
from selected frames using an Unsu-
pervised Joint Feature Learning tech-
nique. To make a verification decision, 
they used a feed-forward neural net-
work by matching the information  
extracted from the input videos.  
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 The team tested the algorithm using 
data from the Point and Shoot Chal-
lenge. Still images were recognized 
with over 97% accuracy at a 1% false 
accept rate. Videos from the YouTube 
Faces Database had over 95% verifica-
tion accuracy.  
 At present, this algorithm assumes 
only a single subject in a video. The 
team plans to extend the scope to rec-
ognize multiple subjects in a single 
video as well. 

IEEE Trans. Inf. Forensic Secur., 12(7): 
1686–1698 

Preventing ID pilferage 
Online social network 

The use of social media is unavoid-
able. However, social network profiles 
are often hacked. Hackers take control 
of an account and misuse it to spread 
worms, viruses, and rumours as well as 
for other criminal activities. User pro-
files need to be more secure to prevent 
unauthorized access. 
 Existing authentication mechanisms 
such as alphanumeric passwords, pri-
vacy-based questions, SMS – email-
based authentication codes, and two-
factor algorithms are not enough to 
prevent such hacking. 
 Now, Milton Joe from St Jerome’s 
College and Ramakrishnan from the 
S.T. Hindu College, Nagercoil, have 
identified a mechanism to overcome 
the inefficiencies of existing authenti-
cation algorithms. The researchers in-
troduced two innovative authentication 
procedures: Chatting and Relationship 
module authentication. 
 The Chatting module authentication 
distinguishes between frequent and 
non-frequent users. The frequency of 
interaction between the users identifies 
their originality, preventing unauthor-
ised access. The Relationship module 

groups users into friends, family, 
classmates, colleagues, etc. and forms 
relationship circles for a user. In case 
of unauthorized access, the profile is 
temporarily blocked. The chatting 
module and the relationship circles are 
used to authenticate the user. Users 
satisfying authentication by both pro-
cedures will be treated as the original 
user. 
 These two authentication algorithms 
are more secure than the earlier algo-
rithms. Social network platform pro-
viders can use this new authentication 
procedure to enhance security for users. 

Peer-to-Peer Netw. Appl., 10(4): 833–
843 

Challenged by Renewables? 
Trading is the answer! 

India is committed to base 40% of its 
electricity generation on renewables by 
2030. Renewable purchase obligation 
is a policy mechanism floated to in-
crease the share of renewables in elec-
tricity. States fix their own renewable 
purchase obligations and comply by 
either buying renewable energy or 
trading in renewable energy certifi-
cates – a market based instrument. 
However, the cash-strapped electric 
utility companies of the states are 
faced with bearing penalty costs for 
not buying required amount of renew-
able power to meet their purchase ob-
ligations. Noncompliance of renewable 
purchase obligation by the state utili-
ties poses a serious challenge to  
India’s renewable commitments. 
 Recently, Amrutha and team, from 
the Indian Institute of Science, Ben-
galuru, used Karnataka State’s electric-
ity systems as a case to evaluate the 
cost-effectiveness of the renewable 
policy instruments. They performed a 
scenario analysis, taking into consid-

eration base case, renewable policy, 
shortage planning and future supply 
planning. The analysis revealed that 
renewable energy certificates are cost-
effective policy instruments. For Kar-
nataka, a state with a deficit in solar 
energy, buying certificates is more 
economical than paying penalty.  
 Moreover, if the states can sell sur-
plus renewables, Karnataka stands to 
gain from the sale of its surplus non-
solar renewables, say the scientists. 
 Though there is a fear that creation 
of such markets may lead to overex-
ploitation of renewables, given that the 
market for renewable certificates in 
India is still nascent, trading is a viable 
solution to help the states meet their 
renewable purchase obligations.  

Energy Policy, 106: 48–58 

Web of Science  
Shifting from West to East 

The historical shifting of the owner-
ship of Web of Science from Thomson 
and Reuters to Clarivate Analytics be-
came visible to its users last fortnight. 
The interface of the web application 
has changed. What does it forebode for 
Indian researchers? Only the future 
will tell. 

Reports by: S. Raju, K. Siranjothi, 
Nandeesh, Susantasekhar Chaud-
hury, K. Thachinamurthy, R. Gopi-
nath, T. R. Suma, E. Thami-
zhazhagan, D. Suvitha, D. S. Girija, 
V. Srinivasan, Rajamanikkam and 
M. Manjula 
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K–T Mass Extinction  
Volcanism or asteroid impact? 

The most well-known and largest exitn-
ction in the Earth’s history, the Creta-
ceous–Tertiary (K–T) extinction, took 
place about sixty five million years 
ago. There are many hypotheses given 
for the K–T extinction: asteroid impact, 
volcanic eruptions, long-term envi-
ronmental changes... A better under-
standing is needed to crack the puzzle. 
 Recently, IISER scientist, Jahnavi 
Punekar, along with American and 
Swiss scientists, reported the begin-
nings of a resolution to the conflicting 
hypotheses.  
 Intense volcanism can increase atmo-
spheric temperature. Volcanism may 
also release dust, blocking sunlight. 
And that results in rapid cooling. It 
also increases atmospheric carbon  
dioxide, a greenhouse gas that leads to 
warming. The scientists unravelled the 
complex changes by examining plank-
tic foraminifera from samples of sedi-
ments in the sea. The variations in the 
diversity of these microscopic crea-
tures during the Late Cretaceous period 
provide us a clue into the environ-
mental effects of volcanic eruptions.  
 The isotopic variations of planktic 
foraminifera from the Indian Ocean, 
Cauvery basin, Tethys and South At-
lantic Oceans revealed four major cli-
mate and faunal events in the K–T 
extinction. First, about 80 million 
years ago, there was a cooling ten-
dency with increased nutrient input, 
perhaps due to enhanced upwelling, 
coastal erosion and/or volcanic activ-
ity. This led to diversification of the 
planktons. Later, due to intense vol-
canic activity in the Ninety East Ridge, 
the climate warmed. Increased water 
mass stratification sustained the diver-
sity. This stage ended with a minor ex-
tinction event, especially for the sub-
surface species. The cooling that hap-
pened in the next stage increased  
dissolved carbon dioxide and conse-
quently, the stress on marine calcifiers, 
leading to reduced specialized species 
populations. Only those able to tolerate 
the ongoing environmental changes 
from volcanism, both at the Deccan 
Traps as well as in the Ninety East 

Ridge, survived. In the last and fourth 
stage, massive volcanism led to rapid 
climate warming, acid rain and ocean 
acidification. This resulted in the car-
bonate crisis – stressful environments 
for these microscopic species – and 
mass extinction. 
 The results imply that the environ-
mental effects of volcanism are ade-
quate to account for the mass 
extinction 65 million years ago.  
 ‘There is stratigraphic, geochemical, 
sedimentary and fossil evidence that 
indicates the asteroid impact at Yuca-
tan predates the mass extinction by 
about 100 kyr. This is a key issue in 
this ongoing debate over the cause of 
the K/T mass extinction’, say the sci-
entists. 

Palaeogeogr. Palaeoclimatol.  
Palaeoecol., 478: 121–138 

Altering River Ecology 
Effect of roads and culverts  

The Kunur River, in West Bengal, has 
many headwater streams, the smallest 
parts of the river. The stream network 
is extensive and the catchment is long 
and irregular in shape. Population den-
sity is high in this region. So, many 
headwater streams have been altered 
due to urbanization and agriculture. 
Transport networks, necessary to inter-
connect regions separated by streams, 
criss-cross the river. These transport 
networks – paved and unpaved roads 
made with quarried laterite – disturb 
the natural landscape and dendritic 
drainage pattern of the area. 
 Recently, Suvendu Roy and A. S. 
Sahu from the University of Kalyani, 
West Bengal, reported their research 
on the potential interactions between 
the unpaved roads and headwater 
streams in the Kunur River. They used 
spatial analysis with multiple buffers 
and found a rapid growth in road den-
sity and road-stream crossing during 
the last five decades.  
 Many unpaved roads here are close 
to the headwater streams. Unpaved 
roads have higher erosion, leading to 
deposition of coarse sediments in the 
stream water. Subsequently, the dis-
tance between streamlines and road-
ways decreases.  

 The study found that the central part 
of the basin and downstream area 
faced further problems. Road-stream 
crossing structures induce higher  
velocity of water flow. This leads to 
downstream scouring, formation of 
stable bars, and increased drop heights 
at culvert outlets. This affects river  
biota. 
 Transport lines closer to streamlines 
have greater potential to disturb the 
fluvial system laterally and longitudi-
nally. This, in turn, affects the physical 
structure of the stream network. The 
team suggests consideration of this 
factor in transport network planning. 
Regular monitoring and maintenance 
of crossing sites help to reduce the 
road-stream interactions. This helps 
protect the natural landscape and also 
save expenditure on overcoming eco-
logical damages later. 

J. Environ. Manage., 197: 316–330 

Arsenic in rice 
Mitigating through deficit irrigation 

Irrigation is the primary source of  
arsenic contamination in rice. Res-
earchers from the Bidhan Chandra 
Krishi Viswavidyalaya and Integrated 
Science Education Research Center, 
West Bengal have now come up with a 
method for reducing the arsenic load in 
the rice ecosystem by appropriate  
water management system. 
 The researchers conducted a water 
management study to assess the role of 
irrigation in arsenic uptake by rice 
plants. Arsenic load in soil and various 
plant parts were monitored while con-
trolled amounts of water were supplied 
at regular intervals. The team consi-
dered four irrigation regimes: continu-
ous ponding, intermittent ponding, 
saturation and aerobic environments.  
 When they analysed the arsenic con-
tent of dried soil, root, shoot, leaf and 
grain samples under these irrigation 
practices, they observed that imposing 
deficit irrigation during the vegetative 
stage significantly reduced arsenic load 
in rice grain and soil. The arsenic load 
of rice grain was 25% less in intermit-
tent ponding than under continuous 
ponding. Intermittent ponding did not 
affect grain yield significantly. 
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 Sarkar and team found that the arse-
nic content in both water and soil 
influenced the arsenic load of rice 
grain. But water has a 10% higher im-
pact on the arsenic load of the grains.  
 Interestingly, deficit irrigation and 
polishing of rice resulted in a signi-
ficant reduction in the arsenic content 
to lower than the toxic level – less than 
0.2 mg per kg.  
 These results promise relief for rice 
farmers in arsenic affected areas and 
reduce the anxieties of rice eaters. 

J. Environ. Manage., 197: 89–95 

Cluster Beans 
Guar gum for safe water 

The cluster bean – Cyamopsis tetra-
gonolobus – is a common Indian vege-
table. Rich in proteins, minerals and 
vitamins, it is good for cardiac and 
bone health. It also maintains blood 
pressure and blood sugar levels in the 
body.  

 
Photo credit: Neeta Shrivastava 

 Though cluster beans are not a great 
favourite in the Indian cuisine, guar 
gum – a polysaccharide from the seeds 
of the cluster bean – has a global mar-
ket value of more than USD 700 mil-
lion. It finds use in the food, cosmetic, 
pharmaceutical, paper manufacturing, 
mining and explosives and oil & gas 
industries due to its gelling, thicken-
ing, binding and flocculation proper-
ties. And now, scientists have found a 
new use: water purification. 
 Thombare and team from the Indian 
Institute of Natural Resins and Gums 
and the Birla Institute of Technology, 
Ranchi, used the flocculation and bind-
ing properties of guar gum to remove 
suspended solids from water. 
 Conventionally, alum, polyaluminium 
chloride and other inorganic coagulants 
are used to remove suspended impuri-

ties from water. However, these inor-
ganic coagulants and aluminium pose 
health hazards. The team cross-linked 
guar gum hydrogel – a polymer – with 
borax and found that it is useful to re-
move suspended impurities from water.  
 In addition to settling suspended im-
purities by flocculation and gelling, the 
borax cross-linked guar gum polymer 
removes dye and pigment residue from 
water by adsorption. When this poly-
mer is used with alum salt, it adsorbs 
aluminium and potassium and reduces 
the toxicity of these inorganic chemi-
cals. The team analysed the structure 
of the product and its properties using 
various analytical methods and opti-
mized the guar gum-borax cross-
linking process for the best results.  
 The synthesis of borax cross-linked 
guar gum is a one-step method. The 
polymer is convenient, economic and 
safe for large scale water purification, 
especially in areas where cheaper water 
purification technology is needed. So-
cial entrepreneurs may now use these 
research results to develop commercially 
viable products for water purification. 

Carbohydr. Polym., 168: 274–281 

Axing Antimony 
A beady solution 

Antimony is used in everyday items 
like plastics, paper, paints and textiles. 
And it finds its way to ground and sur-
face water sources. Antimony is a per-
sistent, bioaccumulative and toxic 
chemical, with many adverse effects 
on human health. However, it is sel-
dom in the limelight. 
 Researchers have suggested the use 
of chitosan and chitosan-inorganic  
oxide composites to remove antimony 
from water. However, not only do 
these disintegrate under acidic condi-
tions, their effectiveness as antimony 
removal agents is not very high. 
 A team of researchers from the 
Bhabha Atomic Research Centre Fa-
cilities, and the Homi Bhabha National 
Institute have now developed chitosan 
beads cross-linked with nano-titania 
and produced a stable material with in-
creased capacity to absorb and remove 
antimony from water.  
 The researchers chemically synthe-
sized beads of nano-titania impreg-
nated with chitosan and cross-linked 

them using epichlorohydrin. The team 
tested the cross-linked nano-titania–
chitosan beads for efficiency in the 
removal of antimony from water. Since 
both titania and epichlorohydrin par-
ticipate in the removal of antimony 
from water, the beads become very ef-
ficient by providing greater surface 
area. They find that the sorption and 
swelling properties of the beads can be 
easily controlled by varying the 
amount of epichlorohydrin used in the 
preparation of the polymer. 
 The procedure for the production of 
the beads is simple and the product is 
stable over varying physical and 
chemical conditions. According to the 
team, these beads show potential for 
large scale applications.  

J. Haz. Mat., 334: 160–167 

New Use for Mesquite  
Invasive species to purify water  

Phenols from industrial effluents are 
environmental pollutants. They are  
cytotoxic, mutagenic, genotoxic and 
carcinogenic and thus pose public 
health hazards. Conventional physico-
chemical methods of waste water 
treatment are expensive and generate 
hazardous by-products. Phytoremedia-
tion is a low cost method for environ-
mental clean-up, but takes a long time 
for producing any significant improve-
ment.  
 So, recently scientists started bor-
rowing the technique that plants use, in 
a bid to speed up the process. Horse-
radish peroxidase, for example, is an 
enzyme that can overcome the prob-
lem. But the process requires high purity 
for detoxification and that is costly.  
 Last fortnight, Vandana Mishra and 
her team from the University of Delhi, 
came up with an innovative low-cost 
method for detoxifying phenols and 
chlorophenols. The researchers ex-
tracted crude peroxidase from the  
mucilaginous leaves of mesquite (Pro-
sopis juliflora) and compared it with 
horseradish peroxidase for phenol de-
toxification. They found that even low 
purity peroxidase from mesquite leaves 
is effective in removing phenols. The 
phenolic detoxification activity of 
mesquite peroxidase is greater than 
that of horseradish peroxidase. More-
over, the enzyme is active under a 
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wide range of pH and temperature and 
shows high residual activity. 
 Root elongation experiment on the 
seeds of Vigna mungo and Allium cepa 
revealed a high root length on mesquite 
treated post-reaction mixture. This 
growth bioassay shows that stress-
related responses are significantly redu-
ced with mesquite peroxidase treatment.  

 
Photo credit: Thamizhpparithi Maari 

 Thus, mesquite peroxidase is far 
more efficient and effective than 
horseradish peroxidase. Hence, a tree 
that is considered an invasive, can be-
come a sustainable resource for the 
management of phenols in the envi-
ronment. 

J. Haz. Mat., 334: 201–211 

Removing Melamine from Milk 
Molecular imprinting technique 

Melamine is used to produce plastics, 
kitchen ware and adhesives. Like pro-
teins, it is rich in nitrogen and is, there-
fore, used to adulterate milk and milk 
products including infant foods. This is 
alarming as ingesting melamine-
contaminated food can induce health  
issues such as kidney stones, kidney 
failure and bladder cancer. 
 Last fortnight, scientists from the 
University of Kerala proposed a 
method for monitoring melamine con-
tamination in milk. They synthesized a 
magnetic molecularly imprinted poly-
mer for melamine by surface imprint-
ing on magnetic nanoparticles. Using  
X-ray diffraction and Fourier Trans-
form Infrared spectroscopy they ana-
lysed the characteristic spectrum of the 
polymer. The polymer showed good 
recognition for melamine and was used 
in the solid phase extraction and de-
termination of melamine from adulter-
ated milk samples. 
 The research group claims that the 
binding process is very fast and can be 

used to free food samples from mela-
mine contamination. Moreover, the 
magnetic molecularly imprinted poly-
mer is fabricated easily at low cost and 
is reusable. The researchers say that, 
due to these unique features, the pre-
pared polymer has potential for appli-
cations in solid phase extraction of 
melamine from complex matrices. 

Food Chem., 227: 85–92 

Dopamine Sensor Electrode 
Useful in lithium ion batteries 

The everyday complaint, ‘the thrill is 
gone from my life’, from Mr Chatur-
vedi, rings a bell for Dr Bhaskara. He 
suspects that dopamine deficiency is 
the problem.  
 Dopamine deficiency causes various 
disorders related to the nervous system 
such as depression, Parkinson’s dis-
ease, etc. Recently, scientists at the  
National Institute of Technology, Kar-
nataka, in collaboration with research-
ers in Malaysia, developed a sensor 
that can detect levels of dopamine to 
help diagnose such problems. 
 The team fabricated a nanocompo-
site of vanadium pentoxide embedded 
on graphene oxide. They first synthe-
sized vanadium pentoxide nanoparti-
cles using a melt quenching technique. 
Then, applying a simple hydrothermal 
approach, they created vanadium pen-
toxide/graphene oxide nanocompo-
sites. High-resolution transmission 
electron microscopy exhibited a layered 
structure of graphene sheets embedded 
with spherical amorphous nanoparti-
cles of vanadium pentoxide. 
 This nanocomposite was then drop-
casted over the polished glass carbon 
electrode surface. This modified elec-
trode shows excellent dopamine sensing 
performance and can detect dopamine 
molecules even at concentrations as 
low as 0.07 M. The layered structure 
of the composite allows rapid transfer 
of electrons between the biomolecules 
and electrode substrate. Chronoam-
perometry confirmed high selectivity 
and sensitivity for dopamine even in 
the presence of high concentrations  
of interfering molecules such as uric 
acid. 
 The team further tweaked this nano-
composite material to develop an impro-
ved cathode for lithium-ion batteries. 

They bound the nanocomposite and 
carbon black with polyvinylidene fluo-
ride. Using X-ray diffraction studies 
and Raman analysis, they found that 
the graphene oxide is partially reduced 
to graphene in the nanocomposite. This 
led to improved electrical conductivity 
of the cathode. The layered structure 
provides a larger surface to volume ra-
tio, shortening electron travelling dis-
tance and resistance. This prevents 
structural degradation of the electrode. 
The nano-sized pores of the composite 
enable better diffusion of electrolytes 
and lithium ions.  
 This study lays the foundation for 
the production of dopamine detectors 
in clinical settings. It also offers scope 
for developing cost effective, high en-
ergy density batteries for portable elec-
tric equipment. 

Appl. Surf. Sci., 410: 336–343 

Composites from Rice Husk  
Superhydrophobic silica particles 

Superhydrophobic surfaces are extre-
mely hard to wet. When droplets hit a 
superhydrophobic coating, they just 
bounce back. Superhydrophobic coat-
ing is self-cleaning, anti-adhesion and 
anti-biofouling. 
 Superhydrophobic coatings can be 
prepared using organic and inorganic 
compounds as pigments. This process 
uses the sol–gel and the functionaliza-
tion method. Researchers from the 
CSIR-Central Electrochemical Res-
earch Institute, Karaikudi, now report 
water droplet bouncing behaviour and 
other characteristics in silica particles 
synthesized from rice husk. These par-
ticles have large surface area, thermal 
stability and high density – properties 
that are desirable for a superhydropho-
bic coating.  
 Silica particles from rice husk can 
act as support and adsorbent. Res-
earchers also observed that the bounc-
ing behaviour of water droplets over 
the porous substrate was unusual: the 
frequency of rebound was less. 
 The scientists say that the silica par-
ticles have several industrial uses. 
They can be incorporated into aerogels 
and polyurethane sponges to separate 
oil/water, in filter paper, and in mem-
branes for fuel cells.  

J. Alloys Compounds, 711: 197–2016 
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Eco-friendly Corrosion Inhibitor 

Aluminium alloys play a vital role in 
packing materials because they are 
light-weight, high-strength and non-
corrosive. Though aluminium alloys 
are used in a number of domestic and 
industrial applications, they are not 
suitable for high temperature applica-
tions because their tensile and fatigue 
strengths decrease with increase in 
temperature. 
 Last fortnight, researchers from the 
Manipal Institute of Technology,  
Manipal, reported overcoming this 
problem. They prepared an aluminium 
metal matrix composite by reinforcing 
the aluminium alloy with nano-sized 
silicon carbide particles. The resulting 
aluminium composite showed superior 
wear resistance, surface hardness and 
low thermal expansion compared to 
conventional aluminium alloys. This 
finding can widen the range of use of 
aluminium alloys to applications in 
electronic packaging, aeronautics, 
aviation and automobile industries. 
 The corrosion resistance is due to 
the natural formation of an oxide layer 
on aluminium. Unfortunately, due to 
the reinforcement, the oxide layer on the 
aluminium alloy is destroyed. Hence, it 
is essential to use a corrosion inhibitor. 
In general, organic heterocyclic com-
pounds are utilized as corrosion inhibi-
tors. However, the compounds are not 
only costly but also non-biodegradable 
and toxic. Recent reports say that inu-
lin – a carbohydrate extracted from the 
chicory plant – has the potential to re-
duce corrosion. Hence, the scientists 
used inulin as a corrosion inhibitor. 
Being of plant origin, it is cost-
effective, eco-friendly and non-toxic. 
 The team performed various tests on 
the sample and found that the corro-
sion inhibition action of inulin is due 
to the presence of electron-rich oxygen 
atoms and the larger molecular size of 
the structure. So, a better aluminium 

alloy is ready to meet the needs of in-
dustrial applications. 

Carbohydr. Polym., 168: 337–345 

Corrosion Free Steel 

The use of oil and gas is increasing and 
the Oil and Gas industries are happy. 
But they are unhappy because of a fre-
quent problem: breakdown of pipelines 
due to carbon dioxide corrosion. At 
present, industries use pipelines made 
of alloy steels which are prone to cor-
rosion.  
 To minimize the corrosion of steel 
caused by carbon dioxide, the use of 
corrosion inhibitors is considered the 
most effective method. So researchers 
are scrambling to find profitable alter-
natives to inhibit corrosion. 
 Last fortnight, researchers from the 
Indian Institute of Technology, Bana-
ras, in collaboration with Chinese and 
American scientists, reported three  
different imidazole derivatives as in-
hibitors to reduce carbon dioxide cor-
rosion. The team reported the synthesis 
of the imidazole derivatives in labora-
tory conditions. They applied them on 
J55 steel and examined their imped-
ance property, corrosion resistance and 
formation of corrosion products. The 
results showed that 40 mg/l of one of 
the imidazole inhibitors on J55 steel 
has 93% inhibitory efficiency. 
 Thus, the imidazole derived inhibi-
tor is a cost effective method to reduce 
carbon dioxide corrosion. The material 
can be used in the oil and gas indus-
tries to fight carbon dioxide corrosion. 

J. Alloys Compounds, 712: 121–133 

Sharper Surveillance  
Better security 

You are being watched! The world is 
increasingly relying on video surveil-
lance. Technology to track objects in 
motion or individuals in a crowd is 
important to army, police and other se-
curity personnel. The existing techno-

logy of single stage tracking lacks 
precision. 
 Anjana Gupta from the Delhi Tech-
nological University in collaboration 
with a team of scientists from the 
DRDO and Bharat Electronics Limited 
recently published a paper that ad-
dresses this challenge. They propose a 
multistage, coarse-to-fine tracking  
algorithm, which they claim is more 
efficient than the present state-of-the-
art technology.  
 First, a coarse estimation of object 
state is done using optical flow. Multi-
ple fragments of the video are gene-
rated around this approximation. These 
fragments are then analysed using 
three complementary cues to locate the 
object precisely. 
 The scientists evaluated the system 
using various video sequences and 
found that the mean tracking error is 
less than 7 pixels. The algorithm has 
the ability to quickly adapt to environ-
ment dynamics because it is coarse 
grained initially. It has also proved  
robust and effective for object tracking. 
Moreover, the tracker also provides so-
lutions for partial or full occlusion, illu-
mination change, background clutter, 
target rotation, scaling and deformation.  
 The results of this research show 
promise for effective surveillance. This 
solution has the potential for customi-
zation and confidentiality. This is not 
just an improvement but a leap in 
terms of surveillance and security. 

Exp. Syst. Appl., 78: 208–224 
 

Reports by: R. Srinivasan, K. Siran-
jothi, R. Baskar, Neeta Shrivastava, 
Geetha Sugumaran, Jinsu Varghese, 
Ashwathy Nair, Nivedita Mishra, D. 
Suvitha, Pudi Venkatesu, D. Kavya 
and Sudarshana Dhar 

ACKNOWLEDGEMENT. Science Media 
Centre, IISER Pune, for access to scientific  
databases. 

scienceandmediaworkshops@gmail.com 
 



NEWS 
 

CURRENT SCIENCE, VOL. 113, NO. 3, 10 AUGUST 2017 370 

Science Last Fortnight 
 

Brand New Baryons  
Predicting the quantum numbers  

Earlier this year, the Large Hadron 
Collider beauty experiment at CERN 
detected five new subatomic particles, 
Omega-c zero baryons1. These particles 
are the excited states of the Omega-c 
zero baryon, a heavier sibling of pro-
tons and neutrons. Nilmani Mathur, of 
the Tata Institute of Fundamental Re-
search, Mumbai, and M. Padmanath, 
his former Ph.D. student, had predicted 
the pattern of the masses of these par-
ticles three years before their experi-
mental discovery2.  
 Once the masses of particles are de-
termined, physicists want to find their 
quantum numbers. These quantum 
numbers can elucidate the internal 
structures of the particles which, in 
turn, can provide important informa-
tion about the fundamental strong 
force of nature. Last fortnight, Mathur 
and Padmanath reported a calculation 
providing the quantum numbers of 
these new particles3.  
 This involved mapping the energy 
spectra and the quantum numbers of 
these particles using Quantum Chro-
modynamics, the theory of the funda-
mental strong force. So far, there is no 
analytical solution for using this theory 
to obtain the properties of these parti-
cles – it is a challenge related to a Mil-
lennium Problem of the Clay Institute. 
So, physicists use a four-dimensional 
system of lattices or grids – a method 
suggested by lattice gauge theory – to 
solve the highly complicated equations 
of this theory.  
 To obtain accurate results, the dis-
tance between grid points needs to be 
small, a fraction of a femtometer – one 
1000,000,000,000,000th of a meter! 
Solving the equations of Quantum 
Chromodynamics on such small grids 
requires powerful supercomputers. 
Mathur and team used the facilities of 
the Indian Lattice Gauge Theory Initia-
tive, which hosts one of the fastest  
supercomputers in the country. They 
could, thus, succeed in extracting the 
energy levels as well as predicting the 
quantum numbers of the newly discov-
ered particles.  

 These baryons are made up of even 
smaller particles, quarks, which are be-
lieved to be fundamental particles. The 
force acting between the quarks, 
known as strong force, is the glue that 
holds all baryons. Certainly, the force 
is strong with this one. 

1Phys. Rev. Lett., 118: 182001 
2Padmanath, M., Thesis, TIFR, 2014 

3Phys. Rev. Lett., 119: 042001 

Pollution and Rationing Traffic 
Results from an experiment in Delhi  

Delhi is one of the world’s most pol-
luted cities. Minute pollutants in the 
air, smaller than 2.5 microns, are a ma-
jor concern. These particles are small 
enough to bypass the respiratory sys-
tem’s defences and can cause havoc in 
the body.  
 In January 2016, Delhi regulated 
traffic by formulating an ‘odd-even’ 
policy for 15 days. During this period, 
odd and even numbered private cars 
were restricted to odd and even days. 
Did this 15-day experiment have any 
significant impact on the pollution 
caused by micron sized particles? 
 A team of scientists from IIT Kan-
pur, IIT Delhi, NPL New Delhi, TERI, 
Delhi and IITM Pune examined the 
impact of this policy intervention on 
ambient particulate matter smaller than 
2.5 m through a combination of in-
situ, satellite and model data. They 
analysed meteorological variables such 
as wind speed, wind direction and sta-
bility parameters. The team fed multi-
sectoral emission inventories into an 
air quality model along with meteoro-
logical inputs to assess air quality in 
two scenarios: with odd-even rule and 
without odd-even rule. The researchers 
ascertained the difference in air quality 
in the two scenarios using a weather 
research forecasting model. Though 
traffic restriction reduced the presence 
of particles smaller than 2.5 m by 4–
6%, this is within the uncertainty range 
of satellite-based estimates.  
 The failure of the policy to have any 
significant impact on the micron sized 
particles is attributed to the meteoro-
logical conditions during that period. 
Besides vehicular emissions, there are 
other major contributors to the total 

amount of particles: biomass burning, 
municipal solid waste burning, sus-
pended soil and road dust. Moreover, 
there was no control over sources of 
particles outside the periphery of the 
city. The researchers say that merely 
restricting traffic volume in Delhi, 
without considering the meteorological 
conditions of the NCR, cannot control 
the 2.5 m concentration over Delhi.  
 The Delhi Government missed the 
opportunity to conduct a unique ex-
periment involving social, environ-
mental and other scientists to study the 
issue in a holistic manner involving all 
parameters associated with traffic  
rationing: traffic congestion, air pollu-
tion, other related inconveniences and 
public perceptions. A more compre-
hensive multidisciplinary, inter-
sectoral and inter-state action plan is 
required, if Delhi wants to stop being 
among the top polluted cities of the 
world.  

Environ. Sci. Policy, 74: 8–13 

One Stone, Two Kills 
New route to malaria prevention 

Mosquitoes have developed resistance 
to many common insecticides. In the 
absence of efficient methods to check 
the vector population, there has been a 
rise in malaria transmission.  
 Managing mosquito population 
holds the key to disease control. Cur-
rent larval control of mosquitoes 
hinges on the use of organophosphates 
and other insect growth regulators that 
are harmful to the environment. Scien-
tists from the Bharathiar University, 
Tamil Nadu and the Calcutta Univer-
sity, West Bengal combined forces 
with researchers in Italy, Taiwan and 
Saudi Arabia and now report overcom-
ing the problem. 
 The researchers opted to make use 
of silver nanoparticles which have a 
strong insecticidal action. These 
nanoparticles were further potentiated 
using chitosan – a polysaccharide 
which is known for its antibacterial 
and insecticidal potential.  
 The researchers extracted chitosan 
from crab shells by a multi-step proc-
ess – the shells were ground, boiled and 
treated with chemicals to demineralize 
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them. The chitin thus extracted was 
deacetylated to yield chitosan and  
used in the synthesis of silver nanopar-
ticles. 
 Chitosan conjugated silver nano-
particles were then tested for their  
larvicidal and pupicidal action on 
Anopheles sundaicus – a mosquito 
species found in coastal areas. When 
added to a tank containing larvae, the 
chitosan capped nanoparticles proved 
to be seven times as potent as chitosan 
in killing mosquito larva. These were 
also effective in reducing mosquito 
larvae in water reservoirs. The addition 
of nanoparticles could also improve 
the predation efficiency of goldfish for 
mosquito larva. This is of significance 
because goldfish is a natural predator 
of insect larva. 
 The scientists believe that these ef-
fects arise due to the small size of the 
silver nanoparticles that allows them to 
enter cells and interfere with physiol-
ogy. By the same principle, they also 
inhibit many bacterial pathogens that 
cause waterborne diseases. These 
nanoparticles could, therefore, be used 
to tackle two issues at once: control 
mosquito larval population while im-
proving water quality. 

Hydrobiologia, 797: 335–350 

Grin and Bear it? 
Effect of stress and depression 

The prenatal period is significant for 
brain development in the new born. 
However, during pregnancy, women 
tend to be vulnerable to stress and de-
pression. Many studies reveal that psy-
chological distress during pregnancy 
affects the neurodevelopment of off-
spring, and, thus, impacts the behav-
iour and physiology of the new-born. 
But the mechanism of this effect is not 
well understood. 
 Recently, A. C. Mondal and team 
from the Jawaharlal Nehru University, 
New Delhi, reported the impact of pre-
natal stress on neuronal development 
in neonates. They used animal models 
for experiments with different stress-
ors. The researchers found that preg-
nancy-related stress and depression 
alter the function of the hypothalamic–
pituitary–adrenal axis and autonomic 
nervous system. As a result, the gluco-
corticoid-cortisol level is increased 
which leads to the degeneration of foe-

tal hippocampal neurons – a major 
component of the brain, responsible  
for memories that enable navigation. 
 An elevated level of norepinephrine 
causes narrowing of the blood vessels 
of the placenta. This limits uterine 
blood flow. Oxygen and nutrient sup-
ply to the foetus is impaired which 
leads to low birth weight. The re-
searchers noted that decreased levels 
of dopamine and serotonin alter signal-
ling pathways, increase anxiety and 
depressive behaviour such as social 
dysfunction, inability to feel pleasure, 
cognitive impairment and decrease mo-
tor development. The team concluded 
that there was a significant association 
between maternal stress and neurode-
velopment in the foetus and birth out-
comes.  
 Prospective mothers might need to 
smile for two, just as they now eat for 
the foetus. 

Int. J. Dev. Neurosci., 60: 1–7 

Cognitive Deficit? 
De-stressing to overcome 

Stress is a part of our daily life. How-
ever, it does not always have a nega-
tive impact. Positive stress at work or 
in academics may lead to a promotion 
or to success in an examination. On the 
other hand, negative stress is linked to 
the development of depression, schizo-
phrenia and Alzheimer’s. Scientists 
from the National Institute of Mental 
Health and Neurosciences, Bengaluru 
recently demonstrated the impact of 
stress on memory, learning and anxi-
ety-like behaviour 
 V. Bhagya and colleagues studied 
the effect of chronic stress on the hip-
pocampus – the region of the brain  
responsible for learning, anxiety and 
memory formation. They took four 
groups of Wistar rats. The first was 
exposed to normal laboratory condi-
tions. The second to stress for 6 hours 
a day. A third group was exposed to 
stress followed by time in an enriched 
environment, and the last group was 
only exposed to an enriched environ-
ment. The team found a reduction in 
normal learning, increase in anxiety 
like behaviour and deficit working 
memory in the rats exposed to stress. 
Those who were exposed to stress fol-
lowed by time in a relaxed and happy 
environment, however, showed a high 

degree of improvement in all these 
functions. 
 Based on the study, the scientists 
conclude that exposure to a relaxed 
environment, after prolonged exposure 
to stress, restores and improves hippo-
campal function. This, in turn, will 
lead to reduced risk of hippocampus 
associated diseases such as Alz-
heimer’s, schizophrenia and depres-
sion.  
 So, time in a garden might not only 
de-stress you but also improve your 
cognitive functions.  

J. Neurosci. Res., 95(8): 1602–1610 
Bioartificial Pancreas  

Permanent cure for diabetes? 
Type 1 and Type 2 diabetes are chronic 
diseases affecting more than 422 mil-
lion worldwide. In Type 1 diabetes, in-
sulin production is deficient. While 
this can be controlled by insulin tablets 
and injections, transplanting the pan-
creas as a whole is a permanent cure. 
However, this is but a dream so far, 
and may be limited by availability. 
Moreover, transplantation triggers the 
immune system, eventually destroying 
the transplanted organ. Last fortnight, 
researchers from the Indian Institute of 
Technology, Bombay, reported that 
they have developed a bioartificial 
pancreas and collaborated with the 
Krishna Institute of Medical Sciences, 
Malkapur, to test it in mice. The re-
searchers developed a biocompatible 
semipermeable hollow fiber membrane 
with a polysulphone composite. They 
then used this material for the encapsu-
lation of umbilical cord derived stem 
cells differentiated into islet cells. This 
was then implanted into mice with dia-
betes. The bioencapsulated pancreatic 
islet cells mimic the fully functional 
organ in mice. The mice showed rever-
sal of diabetes. The bioartificial pan-
creas is readily implantable and has not 
shown graft rejection. Moreover, it ex-
hibited low absorption and high per-
meability of insulin. 
 Though diabetes was described more 
than 3500 years ago, we still lack a 
permanent cure. This is where the 
bioartificial pancreas shows promise, 
by reversing diabetes in mice. In the 
near future, such a bioartificial pan-
creas might save innumerable lives. 

Mater. Sci. Eng. C, 77: 857–866 
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Easy Detection of Viruses 
Technology to help animals 

Epizootic Haemorrhagic Disease Virus 
causes severe breakdown of blood cells 
leading to death. In deer populations 
this can reach epidemic proportions. 
Domesticated cattle too, often get in-
fected by the virus, though with less 
severity. There are eight serotypes of 
the virus reported from various parts of 
the world. Accurate and easy detection 
of the virus is still a challenge for vet-
erinary researchers. 
 S. Maan and researchers from the 
Department of Veterinary Science, 
LLR University, Haryana in collabora-
tion with scientists from the UK and 
South Africa, have now developed 
quantitative real-time polymerase 
chain reaction assays for the detection 
of all serotypes of Epizootic Haemor-
rhagic Disease Virus in domestic and 
wild animals. 
 The genomic RNA of this virus has 
ten segments encoding different pro-
teins. Segment-9 which encodes the  
viral helicase protein-6 is highly con-
served. Scientists designed a pan reac-
tive assay to detect this segment of viral 
RNA. They evaluated the diagnostic 
specificity of this assay using a wide 
range of the virus isolates. Uniformly 
negative results with other related virus 
groups and uninfected samples assured 
the specificity of this assay. 
 The typing assays were designed tar-
geting Segment-2, the most variable 
and type-specific region of the virus 
genome encoding outer capsid protein. 
All eight of the Segment-2 based sero-
type-specific assays were good in 
terms of sensitivity and specificity. 
The pan-reactive Segment-9 and type-
specific Segment-2 assays can detect 
as few as two copies of viral RNA per 
microlitre per reaction, indicating that 
these assays would be able to detect 
the presence of the virus in a diagnos-
tic blood sample, even if the animal 
has extremely low levels of infection. 
 These assays are currently being 
used in England to help implement  
appropriate surveillance and control 
measures against this virus. Similar 
technology can be used in India also 
for detecting and protecting cattle 
against various virus-borne diseases.  

Transbound. Emerg. Dis., 64: 1120–1132 

Shaping Sensitive Sensors 
Effect of nanoparticle morphology 

Imprinted polymers are designed to de-
tect specific compounds and to act as 
sensors. When conjugated with 
nanoparticles they often exhibit im-
proved performance. However, no 
study has, so far, examined the effect 
of embedding different shapes of 
nanoparticles in the polymer matrix. 
Recently, scientists from the Indian In-
stitute of Technology, Dhanbad col-
laborated with scientists at the Indian 
Institute of Science, Bengaluru to 
study this effect. 
 The team constructed four different 
shapes of silver nanoparticles – sphe-
rical, rod-like, hexagonal and flower 
shaped – using starch solution as a re-
ducing agent. These were then charac-
terized by spectroscopy and used for 
the construction of an imprinted poly-
mer specific for phenformin. Phen-
formin is a class of antidiabetic drug 
which has been discontinued due to as-
sociated toxicity. 
 The scientists explored both the 
electrochemical and the optical sensing 
ability of phenformin sensors con-
structed with different shapes of silver 
nanoparticles. Results reveal that the 
polymers created with flower-shaped 
nanoparticles have the widest range for 
optical detection. They were also supe-
rior to other polymers in terms of  
electrochemical detection. This is at-
tributed to the multi-facets and planes 
that a flower shape offers in compari-
son to a simple sphere.  
 The flower shape allows a larger 
surface to volume ratio and offers 
more sites for capturing the analyte 
thus boosting the efficiency of the im-
printed polymer. The performance was 
also tested in the presence of body flu-
ids like blood and urine where the bio-
logical samples were spiked with the 
target analyte. Results show that these 
polymers can function without inter-
ference from other biological agents 
and can be used for drug detection in 
clinical samples. 
 Because different shapes of nanopar-
ticles can be created with eco-friendly 
approaches, such inexpensive methods 
could be used to construct a new breed 
of potent sensors for analyte detection. 

Chem. Eng. J., 321: 195–206 

Bioaccumulation in Arius arius 
Indicator of pollution 

Seafood is the staple diet in Goa. Re-
cent research discovered high amounts 
of metals and petroleum products in 
Arius arius, an edible catfish found in 
the Mandovi and the Zuari rivers. This 
is an indication of the extent of water 
pollution. It is also a red flag: consum-
ing fish from these rivers could induce 
tumours and affect growth and repro-
duction. 
 Last fortnight, scientists from the 
Goa University reported a study on 
such bioaccumulation in fish. They 
collected fish samples from Palolem – 
a small beach – and Vasco – an indus-
trial hub. The team recorded physico-
chemical parameters of the water such 
as temperature, pH, and salinity. They 
analysed the fish for genotoxicity us-
ing a micronucleus test and comet as-
say. The researchers found a positive 
correlation between DNA damage and 
micronuclei in all samples. The team 
suggests that the presence of metals 
and petroleum hydrocarbons in the  
tissues of the fish cause DNA damage. 
The samples from Vasco showed 
higher genotoxicity than those from 
Palolem. This could be due to greater 
industrial and mining activities in the 
area. 
 Industrial and mining effluents en-
danger the flora and fauna of rivers. 
Consuming fish from such rivers is 
dangerous. Such news threatens the 
livelihoods of the local fisher commu-
nity. The scientists call for action from 
the Government to quell this cascading 
effect. 
Ecotoxicol. Environ. Safety, 142: 22–28 

Biodegradable plastics 
Cellulose fibres for reinforcement 

Plastics are non-degradable and their 
rampant use is detrimental to the envi-
ronment. As an alternative to conven-
tional plastics, scientists all over the 
world are exploring biodegradable 
plastics produced from starch. One 
problem with such plastics is their poor 
barrier properties and their hygro-
scopic nature. Now, Sabu Thomas and 
colleagues from the Mahatma Gandhi 
University, Kerala, in collaboration 
with researchers from the Sri Sankara 
College, Kerala and the National  
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Institute of Chemistry, Slovenia have 
found a solution. 
 The scientists decided to embed cel-
lulose nanofibres in the starch matrix 
to enhance its mechanical properties. 
They sourced these nanofibres from 
pineapple leaves which are extremely 
rich in cellulose and discarded as  
agricultural waste. The researchers 
washed, chopped and treated the pine-
apple leaves with chemicals to isolate 
the cellulose nanofibres, Next, they 
added a suspension of the cellulose 
nanofibres to potato starch and glyc-
erol solution which was mixed vigor-
ously for 90 minutes. Finally, they 
poured this solution into petri plates to 
cast biodegradable plastic films. 
 Studies on the film show that the 
addition of cellulose nanofibres im-
proves its mechanical strength in a 
concentration-dependent manner. Be-
cause cellulose has a structure similar 
to starch, it tries to enter the starch ma-
trix and, in doing so, decreases its 
permeability to water. This is reflected 
in the enhanced transport properties 
exhibited by the reinforced polymer 
composite. This is also in part due to 
the improved crystallinity of cellulose 
nanofibres. 
 With optimised properties, biode-
gradable plastics could replace syn-
thetic plastics – a move that would 
benefit the environment. The scientists 
are confident that a single cost effec-
tive step, like reinforcing with cellu-
lose nanofibres, will catalyse their 
seamless integration into our shopping 
bags as biodegradable plastics.  

Carbohydr. Polym., 169: 176–188 

Waste to Detect Toxicity 
Whey shows the way 

Selenium, a naturally occurring trace 
element, has emerged as a major water 
pollutant. Its bioaccumulation is shown 
to cause hair loss, loss of sensitivity in 
extremities and disruption in the circu-
latory system. Hence, detection of  
selenium in water is important. 
 Whey is a major liquid waste  
obtained from the dairy industries. 
Carbohydrate constitutes an important 
fraction of this by-product and may act 

as precursor for the synthesis of carbon 
nanomaterials. Quantum dots are car-
bon based nanomolecular structures 
possessing variable optical and electri-
cal properties. Scientists from the 
Academy of Scientific and Innovative 
Research, Central Scientific Instru-
ments Organization, Chandigarh, im-
provised a cost effective environmental 
friendly strategy to synthesize light 
emitting carbon quantum dots from 
whey. They collected dairy waste and 
heated the whey from the waste for a 
few minutes resulting in the formation 
of dark brown residue. This residue 
was re-suspended in distilled water and 
filtered to obtain pure quantum dots.  
 The research team identified the 
shape and size of the quantum dots us-
ing electron microscopy. They noted 
that the absorbance maxima at 425 nm 
indicated a fluorescence property. The 
team observed that, exposed to yellow 
light, the quantum dots exhibited blue 
fluorescence. They also performed 
light scattering studies and confirmed 
the solubility of the dots in water. 
They attributed this property to the 
carboxyl and hydroxyl groups on the 
surface of the quantum dots. 
 The researchers functionalized the 
quantum dots with a nitrogen rich  
ligand. They monitored the interaction 
of the quantum dots with different con-
centrations of selenium using a lumi-
nescence based study. And found that 
increasing the concentration of sele-
nium led to diminished fluorescent 
emittance. The team also used other 
ions to check for the selectivity of the 
test. The scientists discovered that 
ionic selenium reduced fluorescence 
by 70%, thus ensuring very high selec-
tivity. 
 The very whey waste from diary  
industries that pollutes our rivers can 
now be used to detect pollution. 

Talanta, 170: 49–55 
Efficient Path Planning 

For snake robots 
Hyper-redundant robots have more 
joints than necessary for any single 
task. They have many rigid links, ac-
tive joints and wheels to navigate 

complex environments. A snake robot, 
or hyper-redundant serial robot, can be 
used to search for humans in debris 
during disasters. There is an algorithm 
for obstacle avoidance and path  
planning in non-redundant robots. 
However, obstacle avoidance in hyper-
redundant robots is not clearly under-
stood. 
 Recently, Ashitava Ghosal and team 
from the Indian Institute of Science, 
Bengaluru reported developing an  
innovative path planning algorithm for 
hyper redundant robots. They used an 
optimization-based approach to handle 
obstacles. For free movement, this  
algorithm uses tractrix curve based 
path planning. And, for obstacle 
avoidance, a constrained Lagrangian 
formulation method. 
 The team explored the numerical re-
sults of this algorithm using Matlab 2D 
and 3D simulations. The simulations 
showed that tractrix motion follows 
obstacle free spaces and automatically 
switches to obstacle avoidance if any 
object is encountered. 
 The team then developed a 12-link 
snake robot prototype to verify the fea-
sibility of implementing this tractrix-
based algorithm. The results of this 
experiment show that the robot’s be-
haviour is very close to that of the 
simulation. However, in the experi-
ment, wheel slip happened occasion-
ally due to design related problems and 
other dynamic effects on wheel-ground 
contact.  
 The team plans to implement on-
board sensing of obstacles in real time 
situations and reduce wheel slippage. 

J. Mech. Robot, 9(4): 041010  
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Science Last Fortnight 
 

Silica Nanocomposite Adsorbents 
A solution to water pollution  

Water bodies, the world over, receive 
tons of untreated toxic wastes every 
year – effluents from paper, textile, 
food, cosmetic and other industries. 
Dyes and metals are the most harmful 
of these aquatic pollutants.  
 Last fortnight, scientists from the 
VIT University, Tamil Nadu and the 
University of Hyderabad, Andhra 
Pradesh in collaboration with scientists 
in Finland and the UK reported a  
solution for the removal of anionic pol-
lutants from water: silica-based nano-
composite adsorbents.  
 The scientists used sol-gel and 
solvo-thermal processes to prepare 
SiO2@CoFe2O4 magnetic nanoparticles 
on graphene oxide. The team con-
ducted batch mode adsorption studies 
with these nanocomposites, to under-
stand their adsorption capacity for acid 
black 1 dye and Cr(VI) ions as a func-
tion of contact time, pH, adsorbent 
dosage and initial adsorbate concentra-
tions. They demonstrated that SiO2@ 
CoFe2O4 nanoparticles on graphene 
oxide have the potential to remove 
toxic wastes from aqueous solutions. 
 Simple design and high adsorption 
capacity make the technology easy to 
implement. Because it is stable, reus-
able and cost effective, the scientists 
say that the nanocomposite is a com-
mercially feasible solution to water 
pollution. 

Chem. Eng. J., 322: 472–487 

Solar Distillation  
Safe water 

A World Health Organization 2014 re-
port claims that 748 million across the 
world lack access to potable water. Ur-
banization and industrialization are 
making things worse by discharging 
waste into water bodies. The recent 
Make in India initiative has accelerated 
industrialization which will lead to 
more wastewater production.  
 Treating wastewater consumes elec-
tricity. The expenses for setting up and 
running water treatment plants are de-
terrents to implementing solutions.  
 To overcome this problem, recently, 
researchers from the Indian Institute of 

Technology, Guwahati in collaboration 
with the Tezpur University, developed 
a solar distillation unit to purify 
wastewater. They constructed the unit 
using naturally available low-cost ma-
terials such as a wooden box, charcoal, 
and jute wicks that are lined on the  
solar absorber plate for efficient light 
absorption and distillation of water.  
 This solar distillation unit can distil 
nearly 4 litres per square metre of ba-
sin. The scientists optimized the shape 
of the water basin to increase effi-
ciency of distillation. They found that 
distillation productivity is augmented 
by increasing water temperature. The 
solar distillation unit produced the 
highest yield from 10 am to 4 pm.  
 In many parts of India, groundwater 
is contaminated with fluoride, arsenic 
and heavy metals. Water treatment, es-
pecially in remote villages, is impeded 
by lack of electricity. Now, this cheap 
and easily produced solar distillation 
unit brings the dream of pure and po-
table water closer to reality. 

Desalination, 416: 65–75 

Fortifying Zinc in Rice  
Effect of cultivars 

Zinc deficiency impacts many in poor 
countries, affecting growth, sexual re-
production and other human functions. 
Applying zinc fertilizers can fortify 
zinc in rice, a staple diet in such re-
gions. However, the increase of zinc in 
grains tends to deplete iron and phytic 
acid content due to antagonistic effect. 
Moreover, as zinc is concentrated in 
the bran and aleurone, most of it is  
lost during processing. Cooking de-
pletes zinc further. Absorption after 
eating also impacts the bioavailability 
of zinc.  
 Recently, a team from the Bidhan 
Chandra Krishi Viswavidyalaya, West 
Bengal and the Bihar Agricultural 
University collaborated with scientists 
in Israel and Australia to come up with 
a solution. They selected six rice culti-
vars: Gobindobhog, GB 1, MTU 7029, 
KRH 2, Satabdi and Lalat – all similar 
in zinc density. They used a rank sum 
scoring technique to evaluate the effec-
tiveness of zinc application protocols 
on these cultivars. 

 The team applied zinc on the soil 
and leaves at the tillering and flower-
ing stages. And found that zinc  
application is more effective at the 
flowering than at the tillering stage. 
Applying zinc at the flowering stage 
transports larger amounts of the micro-
nutrient to the developing grains. They 
also discovered that the loss of iron in 
rice was lower when zinc is applied at 
the flowering stage. 
 The scientists observed that the best 
results are produced in cultivar GB 1 
by applying zinc to the soil and leaves 
during the tillering and flowering 
stage. In spite of losses due to process-
ing, the bioavailability of zinc in-
creased by about 50%.  
 The team claims that optimizing the 
cultivar and zinc application protocol 
increases zinc and grain yield. This 
also reduces zinc–iron antagonism in 
the grains and enhances zinc bioavail-
ability in cooked products. Farmers 
would do well to adopt these practices 
to improve the availability of the mi-
cronutrient in food grains. 

Field Crops Res., 210: 52–60  

Checking Honey Quality  
Simple and precise method 

 
 

Pure honey contains valuable dietary 
and therapeutic ingredients. However, 
the bitter truth is that honey is often 
adulterated. Common adulterants in-
clude sucrose, maltose, fructose, jag-
gery and beet sugar – fundamental 
constituents of honey. Hence, detection 
is not easy. Existing techniques, using 
Fourier Transform Infrared Spectro-
scopy, fail to detect minor fractions of 
adulterants.  
 Last fortnight, a team of researchers 
from the University of Calcutta com-
bined Electrical Impedance Spectroscopy 
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with Fourier Transform Mid Infrared 
Spectroscopy to detect adulterants in 
honey.  
 The adulterants in honey are non-
conducting. Hence, adding adulterants 
to honey affects electrical parameters 
linearly with adulterant content. Elec-
trical impedance is directly propor-
tional to the adulterant. So the 
scientists prepared seven adulterated 
honey samples and measured imped-
ance, capacitance and conductance to 
evaluate adulterant content in honey. 
 The researchers say this simple, 
rapid, point-of-care test can be ex-
tended to detect and quantify adulter-
ants in other food products. The Food 
Safety and Standards Authority of In-
dia can use such techniques to monitor 
adulterants. 

Talanta, 171: 327–334 

Citrus to Deal with Diabetes  
Alternative drug and delivery 

India has some 50 million type-2  
diabetes patients. Though there are 
treatments to control the problem, pro-
longed use of oral antidiabetics ad-
versely impacts health.  
 Recent research has shown that nar-
ingenin, an antioxidant flavonoid in 
citrus fruits, prevents the kidneys from 
re-absorbing glucose. And, hence, it 
can be used as an anti-diabetic. Unfor-
tunately, when ingested, only 15% nar-
ingenin is absorbed. So, its efficiency 
becomes limited at the site of action. 
 A team of scientists from the Uni-
versity College of Science, Kolkata 
and IIT Roorkee now report a new bio-
compatible, biodegradable vehicle for 
site-specific delivery of naringenin. 
They embedded naringenin in a 
nanovehicle made of chitosan coated 
with alginate. The team performed a 
spectroscopic study to quantify the 
amount of naringenin encapsulated by 
this core-shell composite. The encap-
sulation efficiency was more than 50% 
and, under certain conditions, went up 
to nearly 100%.  
 The size of the nanovehicles influ-
ences drug delivery. So the team used 
a light scattering experiment and found 
the size to range from 150 to 300 nm.  
 The spherical nanocomposites had  
a surface charge ranging from –26 to  
–38 mV. The higher negative surface 
charge prevents the aggregation of the 

nanocomposites, thus increasing their 
bioavailability. 
 The team evaluated nano-vehicles 
with optimum particle size and charge, 
and more than 90% encapsulated nar-
ingenin. Ex vivo mucoadhesion test in-
dicated attachment of the nanoparticles 
to rat intestinal lumen. In vivo studies 
confirmed strong interactive binding of 
these nanoparticles to the rat’s small 
intestine.  
 The researchers fed diabetic rats nar-
ingenin nanoparticles and observed 
that blood glucose normalized after 27 
days and was maintained thereafter. In 
contrast, free naringenin, when fed to 
rats, could not show consistent de-
crease of blood glucose. 
 The team attributes the efficiency of 
this treatment to slow, sustained re-
lease and enhanced permeability of 
naringenin. With extended clinical tri-
als, this non-toxic and biodegradable 
vehicle for site-specific drug delivery 
may soon be a boon to the type 2 dia-
betes patient. 

Carbohydrate Polym., 170: 124–132 

New Drug for Alzheimer’s  

Alzheimer’s, a neurodegenerative dis-
order characterized by memory loss, 
might be due to the breakdown of ace-
tylcholine in brain cells and the conse-
quent build-up of amyloid- plaques. 
Current medication such as donepezil, 
rivastigmine, galantamine, and tacrine 
are directed against acetylcholi-
nesterase, the enzyme that breaks 
down acetylcholine. However, they 
have many side-effects such as diar-
rhoea, liver toxicity, headaches and 
sleep disturbances. 
 Last fortnight, a team of scientists 
from the Jamia Milia Islamia, Delhi, 
University of Delhi, the B. R. Ambed-
kar Bihar University and the Indian In-
stitute of Technology, Delhi reported a 
new breakthrough in Alzheimer’s 
treatment: triazine-triazolopyrimidine 
hybrids.  
 Earlier, triazine compounds have 
been used in the formulation of anti-
bacterial, anti-viral and anti-cancer 
drugs. In the current study, the scien-
tist showed the efficacy of a triazine-
triazolopyrimidine for treating Alz-
heimer’s.  
 The scientists synthesized seventeen 
triazine-triazolopyrimidine hybrids us-

ing chemical processes. Among them, 
two triazine-triazolopyrimidine hybrids 
were found to be most effective against 
Alzheimer’s – as per their inhibitory 
activity towards acetylcholinesterases 
and amyloid- disaggregating ability.  
 Computational studies showed that 
these compounds have lesser toxicity 
than the present drugs. The research-
ers, therefore, believe that they have 
potential candidates for Alzheimer’s 
treatment. Pharmaceutical companies 
may now initiate steps to validate the 
efficacy of these drugs using clinical 
trials.  

Eur. J. Med. Chem., 18(136): 36–51 

Cardamom for Healthy Heart  
In recent times, economic prosperity 
and the consequent sedentary lifestyles 
have negatively impacted human 
health, increasing obesity, hyperten-
sion, and heart disease. A natural food 
constituent that is useful to prevent 
chronic heart diseases is increasingly 
being explored.  
 Cardamom, Elettaria cardamomum, 
is a spice grown abundantly in India. 
In the Ayurveda and Siddha systems of 
medicine, cardamom is a component in 
balms, ointments and therapeutic oils 
used for cramps, rheumatic pain, in-
flammations, etc. Some studies have 
also suggested that cardamom may re-
duce cholesterol levels. 

  

 Last fortnight, researchers from the 
Department of Spice & Flavour Sci-
ence in collaboration with the CSIR-
Central Food Technological Research 
Institute, Mysore, conducted an animal 
study to authenticate the ability of car-
damom to reduce the lipid levels in 
rats. By feeding the rats cardamom oil, 
they found a reduction in the choles-
terol level and restoration of lipid bal-
ance. The cholesterol level in serum 
went down by about 30% and in the 
cardiac muscle it decreased by more 
than 40%. The serum triglycerides too 
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reduced by 40%. Moreover, there was 
enhanced antioxidant activity.  
 Thus, the use of cardamom may help 
reduce the risk of cardiovascular dis-
eases, say the scientists. 

J. Sci. Food Agric., 97(10): 3204–3210 

Chronic Pulmonary Obstruction 
Point-of-care monitoring 

Despite recent advances in medical 
technology, monitoring of chronic ob-
structive pulmonary diseases has not 
changed significantly. Chronic ob-
structive pulmonary diseases such as 
asthma, are not curable and are a grow-
ing challenge to the healthcare indus-
try. Precise early diagnosis, along with 
on-going monitoring, will help take 
steps to control the pulmonary obstruc-
tion caused by diseases such as bron-
chitis, or pneumonia.  
 Diagnosis of pulmonary obstruction 
is done using tests in a lung function 
lab. This testing often comes too late 
when significant irreversible lung 
damage has already occurred. A re-
search team from IIT Guwahati devel-
oped an economic and user-friendly 
lung function monitoring point-of-
care-testing device. It helps detect 
chronic obstructive pulmonary dis-
eases.  
 The device has four components: a 
mouthpiece to focus exhaled air on the 
sensor, a resistive paper-sensor inte-
grated to the mouthpiece for moisture 
detection, a micro-heater integrated 
with the sensor to maintain an optimal 
temperature, and a real-time monitor-
ing unit to display lung condition. 
 The team used the principle that the 
exhaled air from human breath con-
tains ~90–100% humidity. They depos-
ited gold nanoparticles and cadmium 
sulphide nanoparticles on a paper-
surface. Gold nanoparticles help en-
hance electrical and thermal conduc-
tivities while cadmium sulphide 
nanoparticles help in high precision 
humidity sensing. 
 When the humidity sensor is ex-
posed to human exhalation, water 
molecules progressively adsorb on the 
cadmium sulphide nanoparticles. This 
helps reduce electrical resistance. The 
variation in the flow rate of the ex-
haled air could be correlated with the 
variation in the electrical resistance 
across the sensor. 

 The micro-heater integrated with the 
sensor helps in maintaining an optimal 
temperature and facilitates rapid de-
sorption and evaporation of the mole-
cules once the exhalation is complete. 
 Two types of real-time monitoring 
units are integrated with the device. A 
LED based unit displays the diseased, 
critical, and fit conditions of the lungs 
by blinking in specific colours. A  
mobile-based monitoring unit deve-
loped using an open source software, 
helps operate the device on a smart-
phone interface.  
 This lung function monitoring de-
vice is capable of measuring the fre-
quency of breathing and peak flow rate 
of human exhalation. It provides clini-
cal information faster than could be de-
livered by a conventional laboratory 
tests.  
 The WHO forecasts that chronic ob-
structive pulmonary diseases will be-
come the third-leading cause of death 
by 2030. So it is critical that the 
healthcare industry focus on early dia-
gnosis at the point-of-care. However, 
entrepreneurs need to take up further 
development to bring out the device as 
a commercial product.  

Biosens. Bioelectron., 94: 544–551 

Diagnosing Purine Metabolism  
Sensors from nanodots 

Purines are important components in 
all life forms. Besides being constitu-
ents of DNA and RNA, they play other 
major roles: as ATP, the energy cur-
rency of the cell and as GTP which has 
a major role in transduction of signals 
across membranes, as cyclic AMP a 
major intra-cellular signal, etc. Meta-
bolic disorders of purines, therefore, 
have wide implications on the human 
body. One of the signs of the metabolic 
disorder is increase in uric acid in urine. 
 Existing methods of estimating uric 
acid rely on the use electronic sensors 
that are tedious, costly and lack sensi-
tivity. Now scientists from The Gan-
dhigram Rural Institute have leveraged 
the properties of carbon nanodots to 
make superior electronic sensors for 
monitoring purine metabolic disorders. 
 The researchers constructed carbon 
nanodots from asparagine by heating it 
at 100 degrees until it liquefied and 
turned brown. Next, they combined the 
nanodots with a glassy carbon elec-

trode by immersing the electrode in the 
nanodot mixture for eight hours. They 
examined the structural changes asso-
ciated with carbon dots after modifica-
tion, using electron microscopy and  
X-ray diffraction. 
 After running tests, the scientists 
found that conjugation with nanodots 
makes electrode performance superior 
in terms of current flow, detection, and 
stability. The electrode was extremely 
selective and could identify trace 
amounts of uric acid even in the pres-
ence of common interferents such as 
glucose and dopamine. It could also 
simultaneously detect the presence of 
tyrosine and allopurinol and could be 
used for checking for disorders of 
purine metabolism. 
 The scientists found that the elec-
trode could be used reversibly for up to 
20 times without any loss in function 
even in body fluids like blood, serum, 
and urine.  
 These enhanced properties are at-
tributed to ease of current flow facili-
tated by the carbon dots. The scientists 
are confident that such simple, cost ef-
fective approaches could be used for 
producing sensors for routine use in 
healthcare. We can thus take steps to 
reduce such painful conditions as gout 
and many other symptomless condi-
tions that often go unrecognized.  

 Biosens. Bioelectron., 94: 30–38 

Plastic Waste Management  
PET primed for recycle and reuse 

Poly(ethylene terephthalate), or PET, 
is a common material for plastic con-
tainers, especially for carbonated 
drinks. Though strong, transparent, 
versatile and recyclable, its indiscrimi-
nate use in packaging generates solid 
waste – a threat to the environment. 
PET can be depolymerized, recycled 
and reused to make automobile bump-
ers and door panels. Existing methods 
to depolymerize PET – hydrolysis,  
alcoholysis, glycolysis, ammonolysis 
and aminolysis – either need high tem-
perature and pressure or specific 
chemicals or conditions. So they are 
either not economic, environment 
friendly or energy efficient. 
 Meenu Teotia and colleagues from 
the Chaudhary Charan Singh Univer-
sity, Meerut now report developing  
an efficient, economic, environment 
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friendly, method to depolymerize PET 
as a means to manage the waste PET. 
 The team depolymerized the PET 
into four useful aromatic amides using 
aminolysis at ambient temperature and 
pressure, without any catalyst. All the 
four resultant products were confirmed 
to be true-to-type by various analytical 
methods. The aromatic amides so de-
rived can find use in photocuring, 
pharmaceutical coating and many other 
such applications. 
 The process need to be optimized for 
making it industrially viable. However, 
this is a potential route for making use-
ful goods and for managing PET 
waste.  

J. Appl. Polym. Sci., 134(31): 45153 

Flexible and Disposable Batteries  
Eyeliner-coated paper electrodes 

Imagine: you can generate power with 
paper and eyeliner! The complicated 
electrode fabrication process is now 
history.  
 Last week, Debabrata Das and team 
from the IIT, Kharagpur designed an 
environment friendly Whatman filter 
paper-based electrode for microbial 
fuel cells.  
 Paper has cellulosic fibres and is 
non-conductive. The researchers made 
the paper conductive by directly apply-
ing commercially available eyeliner 
without binder. The eyeliner contains 
carbon nanoparticles and Fe3O4. The 
Whatman filter paper acted as a sup-
port for electrode fabrication and as a 
separator. The unit used the bacterial 
strain, Shewanella putrefaciens, at the 
anode. Thus, in effect, the device be-
came a microbial fuel cell that exploits 
the bacterial metabolism to produce 
bioelectricity. Current is produced by 
chemical oxidation of organic matter in 
waste water. The system yielded more 
than 12 W of power per cubic metre.  
 This is perhaps the simplest way to 
fabricate low cost electrodes for a mi-
crobial fuel cell. Unlike traditional bat-
teries, these can be safely discarded. 
And the day is not far when we would 
have digital devices that can be folded 
since they run on flexible batteries. 

Biosens. Bioelectron., 94: 464–470 

The Great Barrier Leaf 
Treating mild steel corrosion 

Mild steel installations require a coat 
of anti-corrosive substances to protect 
them from acids. However, most anti-
corrosive substances are expensive and 
detrimental to the environment. Now, a 
team of scientists from the PSGR 
Krishnamal College for Women, 
Coimbatore, collaborated with re-
searchers in South Korea to look for an 
eco-friendly alternative. 
 Corrosion inhibitors form a layer 
that is impervious to acids. Many natu-
rally occurring compounds in plants 
also display these properties. To ex-
tract such compounds, the scientists 
used the leaves of a South Korean 
plant – Korean starwort – which is rich 
in polyphenols. The scientists washed 
the leaves of starwort, dried and 
crushed them to a fine powder. They 
dissolved this in methanol and used the 
extract for coating metal rods. They 
then conducted a series of anti-
corrosive tests where metal rods were 
dipped in sulphuric acid. As control, 
they used uncoated metal rods. 
 The scientists found that up to 90% 
of the corrosion could be prevented by 
a concentration of 2 parts in 1000 of 
the extract. The scientists are confident 
that such alternative approaches will 
reduce the use of synthetic corrosion 
inhibitors in the industry. In the midst 
of rising demands for corrosion inhibi-
tors and increasing restrictions on the 
use of toxic products, such eco-
friendly approaches will lead the way 
to corrosion-free metal surfaces. 

J. Ind. Eng. Chem,, 52: 235–242 

Underwater Sensor Networks 
Efficient power management  

Wireless sensor networks are widely 
used for oceanographic data collection, 
offshore exploration, pollution moni-
toring and disaster prevention. These 
networks use sound signals for trans-
mitting information because sound 
travels well in water. Such sensors are 
deployed, as three-dimensional net-
works underwater, for long durations. 
However, often, the sensors become 

useless because of poor battery man-
agement. 
 To reduce the need for power, 
Sarang Dhongdi and team from BITS 
Pilani, Goa recently reported develop-
ing an energy efficient cross-layer pro-
tocol approach for three-dimensional 
acoustic sensor networks. They ar-
ranged the network architecture in the 
form of clusters of sensor nodes.  
 The base station node, deployed at 
sea-surface, receives and transmits in-
formation to the surface station from 
the cluster head nodes. The cluster 
head, in turn, receives and transmits 
information from both geographically 
upper and lower cluster head nodes 
and from cluster member nodes. And 
the cluster member nodes receive con-
trol information from the cluster head 
node and transmit data to the cluster 
head at regular intervals. 
 In the cross layer approach, various 
layers such as physical, data link, and 
network layers as well as management 
planes, such as mobility and task man-
agement, are tightly coupled with 
power control. This increases the inter-
action among the various layers which, 
in turn, help manage power resources 
efficiently. 
 The team used UnetSim, an open 
source simulator, to test the efficiency 
of the cross-layer protocol. The simu-
lation results show that the cross-layer 
protocol stack approach yields better 
energy efficiency. The team is confi-
dent that setting application-specific 
parameters in the protocol will im-
prove network performance further. 

JNCA, 92: 3–19 
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Microbial Biofilms in Burgers 
Flavonoid inhibitor in action 

Some microbes combat unfavourable 
environments by forming biofilms. They 
assemble together, adhere to a surface 
and enclose themselves in a capsule 
composed of amyloids, exopolysaccha-
rides and adhesive fimbriae. This makes 
them resistant to physical or chemical 
elimination.  
 Biofilm formation by foodborne 
pathogens is a major concern for the 
food industry: it is the basis for disease 
outbreaks. Multiple handling and proc-
essing steps make ready-to-eat fast foods 
more susceptible to contamination by 
foodborne pathogens. 
 Last fortnight, scientists from the Ali-
garh Muslim University collaborated 
with scientists from Saudi Arabia to re-
port isolating foodborne pathogens from 
regularly consumed fast foods: burgers 
and shawarma. They explored the in-
hibitory effect of rutin on biofilm forma-
tion. Rutin, a flavonoid found in the 
citrus family, peaches and buckwheat, 
has extensive pharmacological proper-
ties.  
 The researchers first isolated bacterial 
strains from fast food samples. They 
found that, of the 72 strains recovered, 
20 were resistant to most antibiotics. For 
their inhibition studies, they selected six 
strains showing strong biofilm growth.  
 The team then performed assays with 
sub-lethal doses of rutin and optimized 
the minimal concentrations of rutin 
needed to inhibit biofilm formation. 
They established that rutin, at sub-
minimal inhibitory concentration levels, 
inhibits exopolysaccharide formation by 
bacterial colonies in a dose-dependent 
manner. These exopolysaccharides are a 
major component of biofilms.  
 Using scanning electron microscope 
images, the scientists demonstrated that 
rutin inhibits even multi-species bio-
films formed by selected drug-resistant 
strains. Thus, they claim that rutin  
can be used in the food industry, espe-
cially in equipment and food contact 
surfaces. 
 Antimicrobial peptides are often used 
to prevent biofilm formation. However, 
it is safer to use plant-based inhibitors, 

especially in the food industry, since 
these are relatively less harmful.  

Food Control, 79: 325–332 

Healthy Ageing  
Ashwagandha augments longevity 

Ageing is becoming older or more ma-
ture. Intriguingly, everyone wants to be-
come mature – but without ageing. The 
reason could be the association of age-
ing with chronic diseases and increased 
mortality. With anti-ageing products 
selling at a premium, scientists have 
been trying to find solutions to slow 
down the process. 
 Recently, a team of researchers from 
AIIMS, New Delhi, reported that an 
ethanolic extract from a medicinal plant, 
Ashwagandha – Withania somnifera – 
enhances the longevity of human cells by 
modulating the expression levels of two 
proteins: Forkhead Box protein O3A – 
FOXO3A and Sirtuin3 – SIRT3. 
 The role of FOXO3A and SIRT3 in 
healthy ageing is well documented. Both 
proteins increase the antioxidant capac-
ity of cells. Reactive oxygen species ac-
cumulation is one of the main factors 
causing oxidative stress in cells. Exces-
sive formation of reactive oxygen spe-
cies accelerates ageing. SIRT3 regulates 
the function of FOXO3A by a physical 
interaction which detoxifies the reactive 
oxygen species. 
 The team studied the levels of 
FOXO3A and SIRT3 proteins and ob-
served that the expression of both pro-
teins declined with increasing age. There 
was no difference in the protein levels 
between male and female.  
 The team then assessed the effect of 
the Ashwagandha extract on the expres-
sion of these proteins. The levels of the 
two proteins increased on treatment with 
the plant extract. This result suggests 
that Ashwagandha can be an excellent 
agent for healthy ageing.  
 Ashwagandha can be a better alterna-
tive than synthetic anti-ageing com-
pounds since it is a natural product. 
With the growing demand to lead a 
long and healthy life, this information 
might benefit the pharmaceutical indus-
tries. 

Exp. Gerontol., 95: 9–15 

Gallstones: South and North  
Variations in India 

Minute stones that build-up in the gall 
bladder might turn out to be very pain-
ful, sometimes requiring surgery. Imbal-
ance in the chemical composition of  
bile leads to the formation of gallstones. 
Precaution or treatment can be made  
effective only with a better understand-
ing.  
 A team of researchers from the Anna 
University, the AMET University and 
the University of Duisburg-Essen ana-
lysed the chemical and structural com-
position of gallstones. They tested 
representative gallstones from North and 
South India. The researchers used sev-
eral combinations of physicochemical 
methods like X-ray diffraction, FTIR 
and NMR spectroscopy, CHNS analysis, 
infrared spectroscopy and thermal 
analysis. Common chemicals found in 
both the types were carbon, nitrogen, 
oxygen, calcium, sulphur, sodium, chlo-
ride and magnesium. 
 The team found that the stones ob-
tained from North Indians categorized as 
Cholesterol gallstones consisted of cho-
lesterol monohydrate and anhydrous 
cholesterol and appeared yellowish and 
platy. On the other side, the ones from 
South Indians, the Pigment gallstones 
appeared globular and black and con-
sisted of cholesterol and calcium 
bilirubinate having higher nitrogen and 
low carbon content.  
 These differences could be due to dif-
ferent food habits and habitat. Geologi-
cal location, components in bile such as 
glycoproteins, fatty acids, and liver as-
sociated diseases may also be some im-
portant factors.  
 The composition varies in different 
parts of the world. Cholesterol is domi-
nant in the western hemisphere and 
pigment/mixed type in south Asian 
countries. Cholesterol gallstones are 
predominant in northern, eastern and 
western parts of India. Pigment gall-
stones are prominent in South India. It is 
found that Tamarindus indica, high in 
iron content, may be an important risk 
factor for pigment gallstone formation. 
The mechanism responsible for this pat-
tern is yet to be investigated. 
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 One hypothesis has been the altered 
composition of bile. Supersaturated bile 
remains stable for many days and during 
gallstone formation, this metastability is 
lost and within a few hours, crystal for-
mation starts. Further growth occurs  
either by deposition of additional in-
soluble precipitants or by agglomeration 
of cholesterol crystals.  
 Based on these characteristic features 
of gallstones, can pharmacologists find 
new effective remedies? 

Mater. Sci. Eng. C., 78: 878–885 

Hope for HIV Vaccine 
Deciphering the unchanging code 

Mother-to-child transmission is one of 
the major routes of HIV infection. This 
can be prevented if pregnant HIV posi-
tive mothers undergo antiretroviral therapy 
before delivery. However, many babies 
do become positive because of lack of 
awareness of this preventive treatment.  
 Preventing HIV infections using vac-
cines has, therefore, been a public health 
requirement. However, the virus under-
goes rapid changes from generation to 
generation and there are many strains 
now. Finding a target protein common to 
all strains as a target to develop a vac-
cine is difficult. Any vaccine must have 
multiple targets to be effective. Design-
ing and testing vaccines will have to 
take into consideration the geographical 
diversity of the HIV. 
 A team of researchers from Jamia 
Millia Islamia and the National Centre 
for Disease Control, New Delhi, recently 
genotyped the HIV-1 nef gene in two 
age groups of less than 6 and between 
6–18 months. The negative regulatory 
factor or nef protein appears abundantly 
in early phases of viral replication. It 
down-regulates the expression of host 
cell histocompatibility antigens as well 
as the CD4 molecules on the T cells.  
 The team analysed 50 out of 57 PCR 
positive samples belonging to the Indian 
subtype C nef sequence. They found in-
sertion of 10 residues in variable regions 
of the protein and deletion of 13 residues 
in one of the infants. Higher genetic 
variability was observed in functional 
motifs in infants of acute age group 
compared to early age group infants of 
less than 6 months. This variability may 
be due to getting infected with a hetero-
geneous virus population from their 
mothers.  

 However, when they examined the 
peptide motif, which binds with the his-
tocompatibility antigens, they found an 
epitope, a section of the protein which is 
common in more than 80% of the se-
quences – a potential target for vaccine 
development.  
 Besides enhancing our understanding 
of the genetic diversity in the Indian 
strains of HIV, the study gives us a clue 
about the association of genetic varia-
tions to progression of the disease in in-
fants. Moreover, it is a major step 
towards a better designed AIDS vaccine, 
for subtype C strains in the Indian sub-
continent. 

J. Medical Virol., 89(9): 1606–1619 

Ofloxacin Resistant Tuberculosis 
Mycobacterium tuberculosis infections 
remain a challenging public health issue. 
Ofloxacin, a potent fluoroquinolone, is a 
popular choice for treatment. It inhibits 
the bacterial enzyme, DNA gyrase, halt-
ing the supercoiling of DNA and thus 
disrupting bacterial reproduction.  
 Fluoroquinolones have been used as 
antituberculous agents since the 1980s. 
And ofloxacin resistant M. tuberculosis 
has emerged due to mutations in the 
DNA gyrase. The challenge now is  
to understand the mechanism of resis-
tance.  
 Recently, researchers from the Panjab 
University, IIT Delhi, JNU, Banastali 
University and TERI University joined 
hands to investigate the molecular prin-
ciples involved in M. tuberculosis resis-
tance to ofloxacin.  
 Sequencing results from previous 
studies had revealed that 50–90% of the 
resistant strains of M. tuberculosis carry 
mutations in the gyrA gene and 7% in 
the gyrB gene. Double mutants in both 
gyrA and gyrB have also been identified. 
Using molecular dynamics simulation 
and protein ligand docking studies, the 
scientists have now found that the inter-
action of the wild type DNA gyrase and 
ofloxacin have high affinity. Whereas 
double mutant DNA gyrase–ofloxacin 
interaction exhibited poor affinity.  
The team found lesser hydrogen bonds 
in the mutant DNA gyrase–ofloxacin 
complex due to the changes in the  
amino acids, which explains the lower 
affinity.  
 The team report that the binding area 
and volume of the wild type DNA  

gyrase is much less than the double  
mutant DNA gyrase. Wild type DNA 
gyrase had high binding free energy 
compared to double mutant DNA  
gyrase. The results explain the lowered 
antituberculous effect of ofloxacin in 
strains with double mutants DNA  
gyrase: the drug cannot inhibit DNA 
replication because it cannot bind to the 
double mutant DNA gyrase.  
 Such in silico studies reveal the struc-
ture of the active sites of the double mu-
tant protein. This can help designing 
drugs against drug resistant-DNA gyrase 
mutants. So there is hope that these find-
ings will help us win the next battle in 
the war against M. tuberculosis. 

J. Cell. Biochem., 118(9): 2950–2957 

Sharks and Rays 
DNA barcoding reveals new species 

The word shark evokes fear. But it is 
they who are now endangered. Sharks 
belong to the family of fish that have 
cartilaginous skeletons. They are 
adapted to a wide range of aquatic envi-
ronments. Some shark species like bull 
sharks are even known to swim in salt, 
brackish and fresh waters.  
 Shark fin soup is a delicacy in South-
East Asia. The increased global demand 
for their fins and meat is reducing their 
numbers. And rays, relatives of sharks, 
are also in the same boat due to bycatch 
in commercial fishery.  
 Human exploitation has spread across 
land, coastal seas and the open ocean. 
This has transformed ecosystems by 
eliminating many species. In the past 
half century, fishing fleets have ex-
panded rapidly exploiting large marine 
predators. 
 Rays and sharks are slow growing 
fishes. So overfishing threatens them 
more than other fishes. The decreasing 
population of sharks, top predators in 
this ecosystem, makes the marine eco-
system unstable. Therefore, different 
government and private agencies are 
concerned about their conservation and 
management. However, accurate data on 
these fishes is needed to take informed 
decisions.  
 To address the issue, Bineesh and 
team from the Central Marine Fisheries 
Research Institute collaborated with re-
searchers from Australia, and collected 
111 species of sharks and rays from all 
along the Indian coast and did DNA  
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barcoding of a mitochondrial gene, cyto-
chrome c oxidase subunit 1. 
 The DNA barcoding technique helped 
the researchers identify the species. In-
terestingly, among the 111 species iden-
tified by this method, 11 were found to 
be first records from Indian waters. Ten 
may turn out to be new to science and 
further research is needed to determine 
their designations.  
 The study reveals that the species  
diversity of sharks and rays in India is 
underestimated. The researchers point 
out that, previously, more than 150 spe-
cies of this group have been reported in 
Indian waters. They draw attention to 
the need to properly document the extant 
species.  
 The scientists have now developed a 
database of genetic information on 
sharks and rays. This can be used for 
testing a piece of fish to identify fish 
products in commercial trade. This will 
help regulate illegal trade of protected 
species.  

Mitochondr. DNA, 28(4): 458–472 

Bacterial Bioluminescence 
Reporter for heavy metal pollution 

Globalization and industrialization have 
increased heavy metal pollution. Even 
low concentrations of heavy metal pol-
lutants in soil, water, air and plants raise 
concerns because of bioaccumulation: 
the concentration of the metals increases 
with the food chain. To resolve this 
problem, several researchers are trying 
to develop reporter assays to detect and 
monitor heavy metal pollutants dis-
charged from different industries. 
 Recently, a team of researchers from 
the Pondicherry University developed a 
heavy metal reporter to detect copper, 
mercury and zinc in wastewater. They 
used the principle of bioluminescence to 
design this sensor.  
 Bioluminescence – light emitted by 
several marine, terrestrial, and some 
freshwater organisms – has two protein 
components: luciferin and luciferase. A 
chemical reaction between luciferin and 
oxygen in the presence of the luciferase 
enzyme generates oxyluciferin that 
emits light. The emitted spectra fall be-
tween 400 to 700 nm and we see green, 
yellow, red blue and pink.  
 Bioluminescence is used for interspe-
cies signalling, alarming predators, lur-

ing prey and camouflaging. Unlike macro 
bioluminescent organisms, bacterial bio-
luminescence has been extensively stud-
ied. So the scientists homed in on Vibrio 
harveyi – efficient bioluminescent bacte-
ria – to detect heavy metals in vivo.  
 The researchers assessed the heavy 
metal sensing efficiency of this bacte-
rium by inoculating copper, mercury and 
zinc at 1, 2 and 3 mM concentrations in 
a broth containing luminescent V. har-
veyi grown overnight. They found a re-
duction in V. harveyi bioluminescence 
with increasing concentrations of heavy 
metals.  
 The team also isolated an extracellular 
bioflocculant molecule – a thermally 
stable polysaccharide from a bacterium, 
Bacillus cereus, associated with the ma-
rine sponge, Dendrilla nigra. This poly-
saccharide adsorbs heavy metals in 
culture media effectively and, thereby, 
enhances bioluminescence. The scien-
tists suggest that these bioflocculant 
polysaccharides, along with Vibrio har-
veyi bioluminescence, can be used in 
wastewater treatment and drinking water 
purification.  
 The bioluminescent assay will help 
public health authorities monitor heavy 
metal discharge from food and chemical 
industries. The team claim that bacterial 
bioluminescence can also be used to de-
velop whole-cell biosensors for detect-
ing other toxicants in the environment 
and contaminants in food.  

Environ. Pollut., 228: 118–127 

Greening Coal Mine Soil 
Increasing nutrient stock 

The Ramagundam area in Telangana has 
a rich deposit of coal, estimated to be 
more than 20,000 metric tonnes. To get 
to the coal, the surface is stripped and 
dumped elsewhere. Loose rock frag-
ments without organic matter and nutri-
ents create small hills in the area. This 
mine soil degrades the environment. To 
reclaim such coal mine overburden, sci-
entists have tried out various afforesta-
tion strategies. But the problem with 
Ramagundam is the low rainfall that 
makes reforestation difficult. And if it 
does rain, the slopes get eroded and 
plants find it hard to survive in the loose 
soil.  
 Now, scientists from the Indian 
School of Mines, Dhanbad have come 

up with a solution to reclaim such areas: 
Prosopis juliflora. This plant can grow 
even in nutrient poor conditions. The 
scientists took eight sites afforested with 
P. juliflora in eight consecutive years for 
their evaluation. They collected soils of 
these sites from three different depths 
and compared them to the soils from dif-
ferent depths of a Sal forest.  
 They found that the fine fraction of 
the soil increases in time probably due to 
erosion of larger fragments through the 
natural process of weathering. The bulk 
density of soil also increases with years 
of afforestation. Here, the plant root 
plays a part. 
 Analysis of the soils revealed that the 
carbon and nitrogen content in the first 
20 centimetres improved significantly 
over years and reached almost 60% of 
the levels found in the topsoil of Sal for-
ests. The nitrogen content of the affor-
ested area will probably catch up with 
the levels found in Sal forests in another 
few years, say the scientists.  
 However, increase in phosphorus con-
tent, though significant, was slower. The 
improvement of the lower parts of the 
soil in terms of these nutrients was much 
slower. To reach the levels found in  
Sal forests may take decades.  
 Prosopis juliflora is considered an in-
vasive species in semi-arid regions. But 
scientist claim that this nitrogen fixing 
plant can be used to reclaim overburden 
from sandstone coal mines. Other soil 
bacteria and fungi too have played a role 
in this success story, say the scientists. 

Catena, 156: 42–50 

Chimney Flue  
Composite membrane captures CO2  

Scientists across the globe face a chal-
lenge in finding methods to curb carbon 
dioxide. A research team at the IIT  
Guwahati demonstrated a method to ef-
ficiently capture carbon dioxide from a 
20 : 80 mixture of carbon dioxide and 
nitrogen.  
 They used a composite membrane 
consisting of chitosan, tetraethylenepen-
tamine and poly(ether sulphone). Poly-
meric membranes such as cellulose 
acetate, polysulphone and polyimides 
have been traditionally utilized to sepa-
rate gas mixtures. However, they lack 
better separation and thermal stability. 
On the other hand, a poly(vinyl alcohol) 
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membrane blended with polyethylimine 
is more thermally stable. Another bio-
polymer, chitosan, also shows better 
thermal stability. Its ability to capture 
carbon dioxide and its thermal efficiency 
increase when it blends with either of 
trimesoyl chloride, arginine salt, trietha-
nolamine, poly(ethersulfone), a metallic 
organic framework or a mixed matrix 
membrane.  
 The research team conducted the 
study because there was no other study 
on the carbon dioxide capturing capacity 
of chitosan with tetraethylenepentamine. 
They report that the carbon dioxide cap-
ture capacity of chitosan blended with a 
30% (w/w) tetraethylenepentamine 
(CS70) composite membrane increases 
by twofold unlike the case with just a 
chitosan membrane. It also shows ther-
mal stability till 120C. To prepare a 
Chitosan70 optimum weight ratio, they 
used thermogravimetric analysis, Fou-
rier transform infrared spectroscopy, X-
ray diffraction, an atomic force micro-
scope and a field emission scanning 
electronic microscope. They claim that 
the Chitosan70 membrane can be tested 
for the separation of other fuel from 
gases. Such methodology provides ave-
nues to reduce the global warming 
caused by carbon dioxide.  

J. Appl. Poly. Sci., 134: 45206(1)–
45206(9) 

Perovskite Solar Cells 
Stability versus efficiency 

Organic-inorganic metal halide perov-
skite solar cells have received consider-
able attention due to their excellent 
power conversion efficiency. However, 
these cells degrade very fast and, hence, 
are not suitable for commercial purposes.  
 Recently, Pankaj Kumar and co-
workers from the National Physical 
Laboratory, New Delhi reported their 
studies on the factors that impact the 
stability of mixed halide perovskite solar 
cells. They prepared solar cells using 
different device structures with different 
concentrations of the parent perovskite. 
They used UV-visible spectroscopy and 
found that the spectral coverage did not 
change with concentrations. However, 

absorbance increased with the concen-
tration of perovskite. X-ray diffraction 
measurements show the formation of 
similar structural profiles of the 
perovskite. The current density–voltage 
plot indicated that power conversion  
efficiency increases with an increase in 
the concentration. This is further sup-
ported by external quantum efficiency 
data.  
 Scanning electron microscopy images 
show that perovskite thin films with 
well-defined boundaries have a different 
surface morphology. In other words, the 
surface grain size or substrate coverage 
depends linearly on the precursor con-
centration. These results corroborate the 
X-ray diffraction data.  
 Kumar and co-workers observed that 
a higher concentration of the parent 
perovskite leads to larger crystalline 
grains which resulted in higher power 
conversion efficiency.  
 Stability studies show that degrada-
tion of the solar cells with concentration 
is nonlinear. Under exposure to dark and 
light conditions, the efficiency of solar 
cells varies linearly with degradation. 
 The results show that increasing the 
larger grain size to improve efficiency of 
a mixed halide perovskite solar cell has 
a limit due to faster degradation. 

J. Mater. Sci., 52(18): 10886–10897 

Supply Chain and Product Promotion 
Win-win-win strategy 

The objective of any commercial busi-
ness is to make profit. In today’s com-
petitive markets, decisions taken in a 
supply chain should benefit all players 
in the supply chain. In treating the prob-
lem as a profit maximization problem, 
researchers from the Vidyasagar Univer-
sity, West Bengal, in 2017, developed a 
hybrid algorithm to maximize the profit 
of the retailer as well as the wholesaler 
in a supply chain under various promo-
tional activities in the supply chain. 
 Suppliers, wholesalers and retailers 
adopt various strategies to sell their 
product as promotional activity. The re-
searchers consider a three level partial 
trade credit – credit period offered on a 
fraction of the total purchased amount –

offered by the supplier, wholesaler and 
retailer to the wholesaler, retailer and 
customers. The wholesaler and retailer 
also obtain a freight charge discount 
based on quantity ordered. In addition, 
quantity discounts are also provided to 
the retailer by the wholesaler. The re-
tailer introduces a promotional cost to 
the customers which is shared by the 
wholesaler and retailer. Demand is in-
fluenced by the retailer selling price, 
customer’s credit period and partial 
credit amount. 
 Due to the uncertainty and vagueness 
of different costs related to the inventory 
control system, the researchers devel-
oped the inventory model in fuzzy and 
rough environments. They consider dif-
ferent costs as fuzzy and rough vari-
ables. Combining the features of particle 
swarm optimization and simulated  
annealing, a hybrid algorithm has been 
proposed to find the most appropriate 
strategies for both retailer and whole-
saler. 
 The algorithm established that if the 
wholesaler contributes some portion of 
the promotional cost, the individual as 
well as the joint profit of the wholesaler 
and retailer increases.  
 Applying this algorithm will enable 
wholesalers and retailers in a manufac-
turing supply chain to take better deci-
sions to ensure profitability. The 
limitation of the model is that it assumes 
that all end customers follow business 
ethics and clear their dues just after the 
allowed delay period. 

Appl. Soft Computing, 58: 553–575 
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Low-Level Jets 
Friend or foe? 

The meteorologist’s fascination with 
low-level jets stems from their role in 
transporting moisture. These fast mov-
ing tunnels of air in the troposphere are 
crucial for the Indian monsoon. Events 
of extreme rainfall and drought are 
correlated with the low level jets. 
 Balaji and colleagues from the 
IITM, Pune, examined the monsoon 
oscillations associated with the low-
level jet over the Western Ghats. They 
collected data from the 2015 monsoon 
to analyse the thermodynamic parame-
ters and wind structure over the region. 
Using a wind profiler, the team struc-
tured the height and depth of the low-
level jet. They found that low level  
jets were weaker in 2015. This ex-
plained why monsoon was deficient 
with poor moisture distribution in that 
year.  
 The team then conducted microwave 
radiometer experiments to study the 
moisture flux over the stretch. These 
experiments map the diffusion of en-
ergy by profiling humidity distribution. 
The results of the experiments showed 
poor convective activity. Poor mois-
ture distribution coupled with a weaker 
low-level jet resulted in a below aver-
age monsoon in the region, the team 
claims. 
 The scientists theorise that, in 2015, 
the moisture flux drifted eastward  
from the Indian sub-continent due to 
prevalent El Niño conditions over  
the Pacific. The study further provides 
evidence that low-level jets are a  
crucial component of monsoon dyna- 
mics. Factoring them into our weather 
models will allow accurate predictions. 
 This study, funded and supported by 
the Ministry of Earth Sciences, will 
help ‘nowcast’ weather. We can draw 
imminent weather patterns due to 
short-term changes in the atmosphere. 
Dynamic phenomena, like electrical 
storms, which occur due to shear in-
stabilities, can now be tracked with 
more certainty using data related to 
low level jet streams and local vertical 
winds. 

Atmos., 194: 17–26 

Selecting Satellite Products 
Soil nutrient management 

Soil nutrient management, the best 
practices to optimize crop yield and 
quality, aims to minimize fertilizer in-
put costs and to protect soil and water. 
In smallholder farms, soil nutrient de-
ficiency is common. Landscape fea-
tures such as vegetation cover, land 
use, soil organisms and soil parent ma-
terial affect soil nutrient distribution.  
 It is not easy to generate such data 
for each farm. However, satellite data 
can be used to model and predict soil 
health. But which satellite data is most 
appropriate, with respect to cost and 
processing time?  
 S. P. Wani from the International 
Crops Research Institute for the Semi-
Arid Tropics, Hyderabad, in associa-
tion with researchers from the USA 
and China, collected soil samples and 
ancillary site data from two small-
holder farms in Telangana and Karna-
taka. They analysed the samples to get 
exchangeable potassium – one of the 
nutrients. Next, they modelled and cal-
culated this data to get the data from 
un-sampled areas. Then, they corre-
lated this data with satellite derived 
data and analysed which satellite data 
gives best results. 
 According to the scientists, there is 
no perfect remote sensing product for 
soil mapping. They found that satellite 
data from WorldView-2, Pleiades-1A 
and GeoEye-1 can provide field-
specific soil management suggestions 
to smallholder farmers. However, such 
data are costly. Satellite image data 
from Landsat 8, on the other hand, is 
free. Besides, soil prediction models 
from Landsat 8 data have good accu-
racy. Thus, they have potential to be 
widely applied in large scale soil pre-
diction models, in a cost effective 
manner. The report suggests empirical 
guidelines for using satellite data for 
research in other agro-ecosystems. 
 Using satellite data can help policy 
makers and agricultural extension 
workers. Enlarging the scope of this 
study will help famers adopt appropri-
ate soil management practices.  

J. Environ. Manage., 200: 423–433 

Global Warming Mitigation 
Using leaves in ruminant diet 

Many, in India, depend on livestock, 
especially ruminants, for a livelihood. 
Ruminants produce greenhouse gases 
such as methane and carbon dioxide as 
a by-product of digestion. According 
to a FAO 2006 report, ruminants emit 
27% of the greenhouse gases that con-
tribute to global warming.  
 Last fortnight, researchers from the 
Loyola College, Chennai, in collabora-
tion with Mexican universities, reported 
a method to reduce greenhouse gas 
emission from ruminants. They checked 
in-vitro gas production by the lumen of 
ruminants in response to the leaves of 
nine plants: water hyacinth, chaya, 
neem, pistachio, black rosewood, Mexi-
can calabash, West Indian elm, Uvalama 
and moringa. The scientists found that 
incorporating these leaves in feed, in-
stead of the currently used alfalfa hay, 
reduced methane production by 77% 
and carbon dioxide by 80%.  
 Leaves contain secondary metabo-
lites – phenolics, flavonoids and 
saponins – that inhibit the emission of 
greenhouse gases, and improve animal 
digestion. Secondary metabolites in 
leaves modify food fermentation by 
suppressing rumen bacteria. Besides 
reducing greenhouse gas emissions, 
these metabolites improve nutrient 
availability. Now, farmers can contrib-
ute to reducing greenhouse gas emis-
sions while improving the health of 
their livestock.  

J. Cleaner Production, 162: 1192–1199 

Pregnancy Test for Buffaloes 
Early biomarkers  

Given the high demand for milk, buffa-
loes are artificially inseminated, at 
regular intervals, to ensure high pro-
duction throughout their life cycle. It is 
important to detect pregnancy early to 
avoid repeated and unwarranted in-
semination. Early diagnosis also helps 
prevent miscarriages and ensures prop-
er nutrition to pregnant buffaloes. 
However, current methods, such as 
palpation, ultrasound, progesterone 
and estrone sulphate tests, are accurate 
only 30 days after insemination. 
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 Last fortnight, researchers from the 
Indian Veterinary Research Institute, 
Uttar Pradesh reported that pregnancy 
can be tested as early as 18 days post 
insemination. Now, we know that the 
interferon tau is secreted in high quan-
tities during pregnancy. The team stud-
ied the expression of four genes, 
stimulated in response to this molecule 
during pregnancy. They found that, in 
pregnant buffaloes, the expression of 
three is significantly higher, 18 days 
after insemination. They cloned these 
genes and purified their proteins. 
 Given the high embryonic mortality 
in Indian buffaloes, these proteins may 
serve as ideal biomarkers for early  
detection of pregnancy, claims Mihir 
Sirkar, a scientist from the institute. 
The new pregnancy strip is a boon to 
improve the reproductive management 
of buffaloes. 

Theriogenology, 100: 50–58 

Natural Prebiotics 
Fructans from foods 

Fructans are plant fibres that encour-
age the growth of good bacteria in the 
colon and act as prebiotics. These fructo-
oligosaccharides act as ideal substrates 
for probiotic bacterial strains. Many 
studies report the effects of commer-
cial fructo-oligosaccharides on lactic 
acid bacteria. However, there are also 
many natural sources of prebiotic fruc-
tans.  
 Last fortnight, researchers from the 
Anna University, Chennai reported the 
prebiotic activity of fructans from the 
Nendran banana, and country and hill 
garlic cultivars. They tested the pre-
biotic activity of these on four bacte-
rial strains: Lactobacillus casei, 
Lactobacillus acidophilus, Lactobacil-
lus plantarum and Bacillus amyloliq-
uefaciens. 
 The team discovered that the pH of 
garlic and banana fructans was lower 
than that in commercial varieties. Low 
pH is conducive for the utilization of 
fructans by bacterial strains. The scien-
tists observed that the bacterial strains 
grew better in the extracted fructans 
than in commercial fructo-oligosaccha-
rides and inulin. They also noted that 
the growth of Escherichia coli, in the 
banana and garlic substrates, was re-
duced. 

 Garlic contains a mixture of fructo-
oligosaccharides and inulin. The  
Nendran banana has more fructo- 
oligosaccharides. So the prebiotic  
activity score is higher in Nendran ba-
nana. The researchers observed that 
fructans from the Nendran banana had 
greater prebiotic efficacy and sup-
ported the growth of all four probiotic 
strains. They found that Lactobacillus 
casei and Lactobacillus plantarum 
strains showed maximum growth rate.  
 The scientists report that garlic and 
Nendran banana fructans are good sub-
strates for probiotics and produce more 
lactic acid than commercial fructo-
oligosaccharides. The food industry 
can now use these as prebiotic ingredi-
ents.  

LWT–Food Sci. Technol., 83: 68–78 

Liquid Active Ingredients 
Reducing wastage in medicine 

Active pharmaceutical ingredients are 
that part of the medicine which exerts 
the desired curative action. Dosage 
forms like tablets, capsules, syrups, 
ointments, sprays, injections are de-
cided mainly based on the chemical 
nature of the active ingredients and pa-
tient compliance. Many active ingredi-
ents pose problems of solubility, are 
less curative and are cleared off from 
the body as waste. Now, K. Prasad 
from the CSIR-CSMCRI, Bhavnagar, 
and scientists from the University of 
Leicester, UK collaborate to tackle 
these issues. 
 The team developed a liquid concen-
trated form of active ingredients to ad-
dress solubility issues, especially in 
amphiphilic ingredients – active ingre-
dients with a dual chemical nature,  
water soluble and water insoluble, due 
to polar and nonpolar moieties in the 
chemical structure. The team used the 
principle of deep eutectic solvent to 
prepare a liquid concentrated formula-
tion. Deep eutectic solutions are a mix-
ture of two components in a particular 
ratio, heated in a sealed environment. 
The resultant liquid has freezing and 
melting temperatures lower than those 
of the individual components. One of 
these two components should be a  
hydrogen bond acceptor – generally  
a quaternary ammonium salt – and  
another should be a hydrogen bond  

donor. The scientists used two methods 
to make deep eutectic solutions: a first, 
where the active ingredients are hydro-
gen bond donors and, a second, where 
they are hydrogen bond acceptors.  
Ingredients such as aspirin, paraceta-
mol, and salicylic acid showed better 
miscibility and stability in eutectic 
rather than in their regular solutions. 
 The study provides a useful method 
to handle solubility issues in the vari-
ous dosage forms. Especially for com-
plex polymorphic crystals which affect 
the drug’s metabolism in the body. 
Good news for patients as less frequent 
dosing is required. Moreover, drug 
manufacturers will not have to worry 
about the differential behaviour of the 
drug in patients.  

Fluid Phase Equilibria, 448, Spl Issue: 2–8  

Hydroxyapatite from Fish  
Artificial bone  

Hydroxyapatite, a form of calcium 
phosphate, resembles natural bone in 
both structure and chemical composi-
tion. Biocompatible, anti-inflamma-
tory, with high osteo-conductivity, and 
anti-immunogenicity, this compound is 
used in orthopaedic implants and in 
dentistry. Interestingly, recent research 
suggests using fishbone to synthesize 
hydroxyapatite.  
 Fisheries discard fishbone. Though 
this smelly waste is an environmental 
problem, fishbone is fragrant news for 
scientists. It contains calcium phos-
phate, collagen fibre, calcium carbon-
ate and hydroxyapatite. 
 

 
Image by Mitch Ames, via Wikimedia Commons 

 Now, a team of scientists from the 
IIEST, Howrah and the Central Glass 
and the Ceramic Research Institute, 
Kolkata have synthesized hydroxyapa-
tite from the bones of Lates calcarifer, 
the Asian sea bass. They washed and 
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boiled the bones to remove organic 
compounds. Then the researchers dried 
the bones in an oven. Next, they calci-
nated them at different temperatures to 
synthesize biogenic hydroxyapatite 
powder. 
 The team identified the phases and 
functional groups of the powder using 
X-ray diffraction and Fourier trans-
form infrared spectroscopy. They 
found phosphate and hydroxyl peaks. 
And noted that other groups, corre-
sponding to carbonates and collagen, 
were not present. The researchers ob-
served that the degree of crystallinity 
and the crystal size of fish bone de-
rived hydroxyapatite powder increased 
with calcination temperature. 
 They conducted in vitro biocompati-
bility studies to prove the non-
cytotoxicity of these powders. The sin-
terability of fish bone hydroxyapatite 
powder was significantly higher than 
that of chemically synthesized powder. 
This is due to the smaller crystal size, 
explains the research team. 
 Hydroxyapatite has high demand in 
dentistry and medicine. The use of 
fishbone, as source, will reduce the 
production costs of hydroxyapatite, 
and reduce environmental problems 
caused by fishbone waste.  

Mat. Lett., 203: 89–92 

Contaminated Water 
Sintered brick as solution  

Heavy metal, non-metal and metalloid 
contamination of aquatic ecosystems is 
causing high morbidity and mortality. 
Yet, with increased human activity, 
these severe contaminants continue to 
enter drinking water. 
 Thousands suffer from arsenic and 
fluoride toxicity. Arsenic causes skin 
discoloration, cardiovascular disorders 
and cancer while fluoride is associated 
with bone and skeletal deformities. Ex-
isting methods for the removal of such 
contaminants include ion exchange, 
reverse osmosis, chemical reduction, 
electrodialysis and adsorption. Adsorp-
tion is favoured as most effective and 
is, therefore, a thrust area in research. 
 Last fortnight, researchers from the 
Indian Institute of Technology Roor-
kee, examined three different types of 
adsorbents – thermally treated laterite, 
acid-base treated laterite and alumin-

ium oxide/hydroxide nanoparticles – 
for the removal of arsenic and fluoride 
from water. After adsorption, the team 
stabilized the spent adsorbents into sin-
tered clay bricks. Based on the analysis 
of the characteristics of these sintered 
bricks, the researchers claim that these 
bricks effectively immobilized the con-
taminants from water. 
 The study results reveal that the 
leaching back of arsenic and fluoride 
from the sintered bricks was in the 
range of 510 g/l and 2.1 mg/l – less 
than that of the standard USEPA range. 
Given this claim, immobilization of 
spent adsorbents in the form of sin-
tered bricks may prove useful for  
industries to avoid releasing contami-
nants into water ecosystems. 

J. Environ. Manage., 200: 160–169 

Killing the Killer Colour 
In situ phytoremediation 

Textile dyes pose a threat to the envi-
ronment. Hence, it is imperative to 
treat these effluents before discarding 
them into the environment. Govindwar 
and team from the Shivaji University, 
Kolhapur now report a low cost, eco-
friendly and sustainable method for 
dye wastewater treatment. They grew 
two aquatic plants, Typha angustifolia 
and Paspalum scrobiculatum, together, 
at a high rate transpiration system. The 
arrangement involves a soil system in 
close conjunction with plants.  
 The team treated the effluents in situ 
using a T. angustifolia, P. scrobicula-
tum and a combination of the two 
plants. These two plants have excellent 
dye removal potential. The scientists 
observed significant reduction in bio-
chemical oxygen demand, chemical 
oxygen demand, colour value, total 
dissolved solids, total suspended solids 
and heavy metals, after phytoremedia-
tion. The results showed that the com-
bination of the two was more efficient 
for treating textile dyes than the indi-
vidual plants alone. 
 After treatment with the consortium, 
seeds, to which the dye solution was 
applied, showed better germination 
than untreated dye-watered seeds, indi-
cating reduced toxicity. Anatomical 
studies of the roots revealed phyto-
transformation of dye in the epidermal 
and cortical regions. Metabolite analy-

sis showed that both plants have poten-
tial to convert complex dyes into 
simpler metabolites. 
 The team suggests that co-planting 
T. angustifolia and P. scrobiculatum 
could be a wise approach for future 
wastewater clean-up programs. 

J. Haz. Mat., 338: 47–56 

Treating Waste Methylene Blue 
With lady’s finger seeds 

Dye-handling industries – textile, paper, 
rubber, plastic, leather, paint, cosmetics, 
pharmaceutical – release large volumes 
of toxic reactive dye contaminated 
wastewater that find its way into sur-
rounding water bodies. Methylene 
blue, a popular dye, is one such efflu-
ent. Discharged from textile industries, 
it forms a coloured residue, obstructing 
photosynthesis in aquatic plants as it 
blocks light and prevents microbial 
growth. Direct contact with or inges-
tion of methylene blue is harmful for 
us too: it can cause gastritis, vomiting, 
diarrhoea and headaches. 
 Recently, a research team from  
the Indian Institute of Technology, 
Kharagpur, reported an efficient way 
to remove methylene blue from pol-
luted water. They used lady’s finger – 
Abelmoschus esculentus – commonly 
cultivated and consumed in many 
tropical countries.  

 

 
Image: Wikipedia Commons 

 The team separated, cleaned, dried 
and finely powdered the seeds, kernels 
and outer shells of lady’s finger seed-
pods for investigation. They employed 
a response surface methodology appro-
ach to develop a central composite de-
sign model. This design model was 
applied as input for an artificial neural 
network approach to further analyse 
interactive term effects between sig-
nificant process parameters, on maxi-
mum biosorption capacity.  
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 Out of the three powdered parts, 
they found that seed powder is the best 
and adsorbs about 65–80% of methyl-
ene blue – as efficient as commercially 
available activated carbon but seven 
times cheaper. The scientists also re-
port that that the seed powder can be 
efficiently employed for three consecu-
tive cycles to remove methylene blue 
effluent. 
 Existing methods such as membrane 
filtration, ion-exchange and chemical 
precipitation are inadequate for large 
scale applications. They produce toxic 
sludge and use a lot of chemical re-
agents and energy. The report from 
Kharagpur now offers a cost-efficient 
and eco-friendly way to treat methyl-
ene blue dye-bearing industrial waste-
water – seed powder from the humble 
lady’s finger! 

J. Environ. Manage., 200: 145–159 

Spotted Ground Thrush 
Endangered forest specialist 

Forest specialists, as a species, have 
very specific habitat requirements. As 
forest areas shrink, their habitats are 
under threat. The Spotted Ground 
Thrush – Zoothera guttata – is one 
such endangered forest specialist. Scat-
tered over the tropical and subtropical 
forests of Africa, five distinct popula-
tions and races of this bird inhabit the 
deep leaf-litter strewn floors of deep 
shaded forests. The IUCN records its 
world population as less than 2500 and 
decreasing. However, there exists little 
understanding of its habitat require-
ments and the reasons for its decline. 
 

 
Image: Eric Gropp, via Wikimedia Commons 

 Last fortnight, a team from SACON, 
Coimbatore and the University of 
KwaZulu-Natal, South Africa reported 

results from camera-trap surveys to 
identify the habitat requirements and 
conservation status of the Spotted 
Ground Thrush in the critically endan-
gered Indian Ocean Coastal Belt Forest 
of southern Africa. They took 5796 
trap-days in 82 forest patches of vari-
ous sizes in the area during winter 
2014–2016. They got 72 photographs 
of the bird from more than 40 loca-
tions. 
 The team reports that 70% of the In-
dian Ocean Coastal Belt Forest has 
been lost due to agriculture and other 
human activities. Forest areas have be-
come fragmented. These are among the 
factors to which the researchers attrib-
ute the decrease in the Spotted Ground 
Thrush population of the Indian Ocean 
Coastal Belt Forest. Their study shows 
that small and isolated forest patches 
are unsuitable for the bird. Such patch-
es fail to conceal nests and expose 
them to predation. The team also 
claims that changes in population 
structure and fragmentation result in 
low breeding success and low genetic 
vigour. However, in herbaceous and 
large tree patches, they note that the 
population appears healthy. 
 The scientists believe that recogniz-
ing the Spotted Ground Thrush as a 
flagship species will help conserve the 
bird and the remaining forest area.  

Forest Ecol. Manage., 400: 523–530 

Superhydrophobic Cotton Fabric 
Durable and self-cleaning 

Self-cleaning coatings have become 
part of our lives: they are used on 
glass, cement, paints and textiles. Ex-
isting superhydrophobic coatings for 
cotton textiles pose a problem: the 
coating is lost under acidic, alkaline 
and salty conditions. Boiling water,  
ultraviolet irradiation and mechanical 
abrasion also reduce hydrophobicity. 
So, the search for better alternatives is 
high priority in scientific circles.  
 Last fortnight, scientists from the 
Indian Institute of Technology, Kanpur 
reported developing a new anti-
sticking, anti-contamination and self-
cleaning superhydrophobic coating for 
cotton fabrics. They leveraged their re-
search on the brochosomes found on 
the surface of leafhopper wings. Leaf-
hoppers secrete these intricately struc-

tured microscopic granules to keep 
their cuticle dry. Existing literature is 
vivid with descriptions of the super 
hydrophobicity of brochosomes. 
 The scientists fabricated durable su-
per-repellent surfaces on cotton fabric 
using zirconia particles embedded into 
a siloxane material. They used a simple 
sol–gel dip coating method to make the 
fabric. Then, using a field emission 
scanning electron microscope, they ex-
amined the surface morphology and 
elemental composition of the coated 
cotton fabric. They tested the stability 
of the coating by measuring the contact 
and sliding angles of various liquids 
with surface tensions ranging from 
about 45 to 70 mN/m. The team found 
that the surface resembled leafhopper 
brochosome. They also discovered that 
the super-repellency is due to the for-
mation of continuous rough surfaces 
and the very low surface energy of the 
coated cotton fabric. 
 

 
Image: Wikipedia Commons 

 The team suggests that the durable 
super-repellent zirconia–siloxane 
coated fabric can be used in many anti-
wetting, self-cleaning applications and 
as support for aquatic floating devices. 
It can also act as filtration material for 
rapid and continuous oil–water separa-
tion, under all conditions. 

Appl. Surf. Sci., 416: 639–648 
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Science Last Fortnight 
 

Low and High Vitamin Doses 
In cancer treatment 

Colorectal cancer is the third most 
common cancer. It is thought to be 
caused by mutations in the KRAS and 
BRAF genes. While dietary fibre plays 
a role in preventing colorectal cancers, 
dosage remains an issue with water 
soluble vitamins – Vitamin B3 and  
Vitamin C. These vitamins appear to 
have some therapeutic action on colon 
cancer.  
 Bipasha Bose, Utsav Sen and Sud-
heer Shenoy from the Yenepoya Uni-
versity, Mangalore now report that low 
doses of Vitamin B3 and Vitamin C 
promote proliferation of colon stem 
cells while very high doses result in 
apoptosis, programmed cell death of 
cancer stem cells. 
 The researchers used HT-29 and 
HCT-15 colon cancer cell lines for 
their experiments. They put small con-
centrations (5–25 M) of Niacin and 
Vitamin C in a culture medium and, 
using analytical flow cytometry, found 
that the number of cancer stem cells 
increased. But when higher concentra-
tions (100–1000 M) were used, the 
cancer stem cells were reduced. The 
scientists used a MTT assay to assess 
percentage cell growth and, by differ-
ential staining of dead alive cells, es-
tablished that a larger number of 
cancer cells died due to higher 
amounts of Vitamin C and Niacin in a 
dose-dependent manner. The high 
doses of the vitamins did not have any 
deleterious effects on other normal 
cells such as fibroblasts. 
 This differential expression of can-
cer stem cells towards different con-
centrations of the same vitamins is 
attributed to antioxidant defence 
mechanisms. High doses inhibit the 
cellular antioxidant defence machinery 
and are responsible for the reduced  
expression of catalase and superoxide 
dismutase – the key enzymes of cell 
growth. The reduced expression of the 
superoxide dismutase is one of the 
possible reasons for the death of cancer 
cells when exposed to high doses of  
vitamins. Increased doses of the vita-
mins may lead to reactive oxygen spe-

cies-mediated apoptosis, say the 
scientists.  
 The effect of the vitamins on cancer 
stem cells seems to be ambivalent. 
More research is needed to understand 
the mechanisms of these nonlinear  
effects of vitamin dosage given to can-
cer patients. Meanwhile, doctors need to 
consider the dosage of vitamins as a 
critical factor in curing colorectal can-
cers. 

Cell Biol. Int., 41(10): 1127–1145 

Detecting Chikungunya Outbreaks 
Fog-based cloud computing 

Chikungunya is a rapidly spreading in-
fectious virus transmitted by mosqui-
toes. A sudden onset of fever and 
severe joint pains are typical symp-
toms. Such threats to public health can 
reach epidemic proportions without 
adequate early detection. With the ad-
vances in mobile technology, it is get-
ting easier to design cloud-based 
health services which can detect out-
breaks early enough. However, latency 
issues pose a challenge in the transmis-
sion of data. And can lead to inaccu-
rate diagnosis. 
 Last fortnight, Mahajan from 
GNDU, Punjab proposed introducing a 
fog layer – an intermediate layer be-
tween cloud and sensor layers – to ad-
dress latency issues. This fog-based 
system provides a remote diagnosis 
based on user health symptoms and 
surrounding environmental conditions.  
 Data about health, environment and 
meteorology is collected using a wire-
less sensor hardware device. The data 
accumulated in a sensor layer is sent to 
the fog computing layer, which proc-
esses the data and categorizes the user 
as infected or uninfected. The user is 
then alerted based on severity.  
 Diagnostic and emergency alert 
messages generated from the fog layer 
are stored in the cloud layer. This layer 
also contains information about the lo-
cation of mosquito dense and breeding 
sites. This data helps project the prob-
ability of the spread of the infection or 
vulnerability to it.  
 The team evaluated the performance 
of the system using symptom datasets 

from consulting specialists. They  
report better bandwidth efficiency, 
minimum execution time, and mini-
mum delay in generating real time no-
tifications. Government health care 
agencies can now take measures to 
control outbreaks by implementing this 
new technology. 

Comp. India, 91: 33–44 

Amoeba, Stop Moving! 
Blebbing at the molecular level 

Amoebic dysentery or amoebiasis is a 
major health problem in developing 
countries. The amoeba, Entamoeba 
histolytica, that causes this disease, is a 
human gut parasite. The motility of the 
parasite is important for the invasion 
and spreading of the infection in hu-
mans. It also helps amoeba escape the 
host immune system. 
 Blebs are small bulges of plasma 
membrane that help amoeba to migrate 
on resistive gut epithelial cell lining 
during infection. Blebbing is an essen-
tial process for the amoeba in the 
growing stage while absorbing nutri-
ents from humans. Interestingly, a 
similar process is observed in the early 
developmental stages and in cancer 
metastasis in human. But, molecular 
mechanisms for blebbing are not yet 
understood. 
 Recently, Ravi Bharadwaj and other 
researchers from the Jawaharlal Nehru 
University studied the role of EhRho1 
protein from Entamoeba histolytica in 
blebbing because it resembles the 
RhoA in humans. They carried out 
several experiments to decipher the 
role of amoebic EhRho1 and other 
molecules that regulate blebbing. 
 The team confirmed that parasitic 
EhRho1 signals through lipids in plasma 
membranes. Lysophosphatidic acid en-
hances blebbing by elevating the active 
EhRho1 level and phosphatidylinositol 
4,5-bisphosphate reduces bleb forma-
tion. The researchers suggest that Rho1 
regulates specific phosphoinositol 3 
kinase pathways which modulate phos-
phatidylinositol 4,5-bisphosphate level 
in the plasma membrane, thereby con-
trolling bleb formation and the motility 
of the parasite.  
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 They concluded that blocking bleb-
bing inhibits amoeba cell motility and 
consequently pathogenesis. They also 
propose that inhibiting EhRho1 and 
other molecules in Rho1 signalling 
pathways can provide a new therapy 
for amoebiasis. This is the first report 
on understanding the molecular 
mechanism of bleb formation in 
amoeba. 
 This study will be helpful in under-
standing related pathways in humans 
and for treating cancer in future. The 
researchers are, however, cautious 
about their discovery. It is not clear 
whether Rho1 initiates blebbing or 
whether there is another initiating fac-
tor that recruits Rho1. 

Cell. Microbiol., 19: e12751 

Insulin Ameliorates Memory 
Intranasal spray for Alzheimer’s? 

Alzheimer’s is a slow progressive, 
devastating neurodegenerative disease 
that destroys memory. According to a 
WHO Alzheimer 2015 report, more 
than 45 million people live with this 
disease, and it is predicted to affect 
131 million people by 2050. The 
chance of getting this disease increases 
with age and the risk doubles every 
five years. So far, experimental drugs 
have failed to make a significant dif-
ference in slowing the disease. 
 Last fortnight, researchers from the 
Central Drug Research Institute, 
Lucknow in collaboration with the 
Academy of Scientific and Innovative 
Research, Chennai developed a method 
to treat Alzheimer’s disease: insulin. 
Insulin is secreted by the pancreas and 
reaches the brain to help convert blood 
sugar to energy. Reduced insulin level 
leads to energy deficiency in the brain 
that results in cell death and eventually 
causes memory loss. Reduced insulin 
supply to the brain may be one of the 
causes for this disease.  
 The researchers tested this possibil-
ity by administering insulin to the 
brain through intranasal delivery to 
chemical induced memory impaired 
rats. They found that intranasal ad-
ministration of insulin ameliorated 
memory in the rats. Moreover, the in-
sulin delivered through this route did 
not alter blood glucose levels, which 
indicates that the method does not pose 

the risk of developing hypoglycae-
mia – low blood sugar.  
 

 
Image courtesy: ABC news 

 Alzheimer’s is a common brain de-
generation disease in the elderly. That 
intranasal administration of insulin 
halted Alzheimer’s in rats is encourag-
ing. However, clinical trials are needed 
to evaluate its potential in the treat-
ment of Alzheimer’s in humans.  

Mol. Neurobiol., 54: 6507–6522 

Advances in Drug Delivery 
Use of hybrid-nanoparticles 

Nanoparticles are often used to deliver 
drugs effectively, in a targeted manner, 
to specific sites because of their high 
penetrability. However, some of these 
small particles have severe side ef-
fects. So scientists are searching for 
biocompatible nano-molecule systems 
with reduced side effects. 
 Last fortnight, scientists from the 
Mahatma Gandhi University, Kotta-
yam, synthesized self-assembled lipid-
polymer hybrid nanoparticles for drug 
delivery to treat HIV-AIDS. Zido-
vudine is the first USFDA approved 
drug for the treatment of acquired im-
munodeficiency syndrome caused by 
the human immunodeficiency virus. 
They prepared zidovudine loaded hy-
brid nanoparticles of alginate and 
stearic acid–poly ethylene glycol using 
a double emulsion solvent evaporation 
method.  
 This hybrid system has a hydrophilic 
polymeric core and a shell embedded 
with a lipid–polyethylene glycol enve-
lope. The drug is encapsulated within 
the hydrophilic core, and is stabilized 
by the lipid shell. This increases the 
drug loading capability and provides 

protection against gastrointestinal flu-
ids. 
 The researchers also found that the 
dendritic structure of the hybrid-nano-
particles efficiently holds zidovudine. 
‘In this drug delivery system the drug 
is released in a controlled and sus-
tained manner to avoid excess drug  
accumulation in the nearby tissues that 
causes unwanted side effects’ says the 
paper’s lead author. 

Int. J. Biol. Macromol., 103,  
1265–1275 

Damaged Bone Architecture 
Botanical repair 

Age-related damage in bone architec-
ture – osteoporosis – is a silent disease. 
It does not make its presence and pro-
gression felt. The disease is prevalent 
in postmenopausal women. Declining 
levels of estrogen disturb the balance 
between bone tissue regeneration and 
degeneration, resulting in reduced bone 
density and fragile osteo-architecture. 
Estrogen therapy does little to cure or 
prevent the disease and is not popular 
due to side effects. A team of scientists 
from the CSIR-Central Drug Research 
Institute, Lucknow have now come up 
with an encouraging solution for the 
management and cure of this problem. 
 Ritu Trivedi and colleagues evalu-
ated the effect of an alcoholic extract 
of heartwood – the inner part of the 
trunk of the Dalbergia sissoo tree – on 
bone pathology. From a phytochemical 
investigation of the alcoholic extract of 
heartwood, they discovered four phy-
toestrogens – Dalbergin, Dalbergiphe-
nol, Dalsissooal and Latinone – in the 
extract. The scientists hypothesized 
that these phytoestrogens might pro-
vide an estrogen-like effect and pre-
vent osteoporosis. 
 The team focused on bone fragility 
and alteration in microarchitecture as 
parameters. They used ovariectomized 
rats to mimic postmenopausal condi-
tions. And found that, after treatment 
with the alcoholic extract, the biome-
chanical strength and microarchitecture 
of the bones of these rats were at par 
with those of estrogen treated rats. 
 The scientists then hypothesized that 
the extract may be activating osteo-
blasts. If that is the case, the extract 
could be used for faster healing of 



NEWS 
 

CURRENT SCIENCE, VOL. 113, NO. 7, 10 OCTOBER 2017 1218 

fractured bone. They used a drill-hole 
injury rat model to mimic bone frac-
ture conditions. After treatment with 
the extract, the rats showed faster heal-
ing and bone tissue regeneration than 
could be observed in the control.  
 The alcoholic extract did not show 
any liver and uterine toxicity in the 
treated animals in both experiments.  
 These preclinical experiments by the 
CDRI scientists suggest that phytoes-
trogens from Dalbergia sissoo have 
potential in protective and curative 
treatments of bone conditions. Further 
work is needed to translate these re-
sults and develop a safe, potent, and 
economic therapy for postmenopausal 
osteoporosis and fragile bone fracture. 

J. Pharm. Pharmacol., 69(10):  
1381–1397 

DNA Chip Based Sensor 
Identifying Streptococcus pyogenes 

Affecting some 700 million people 
every year, Streptococcus pyogenes 
can cause mild skin or throat infections 
and can even lead to life-threatening 
toxic shock syndrome. If not treated 
early, it can result in rheumatic heart 
disease and heart valve damage. Con-
ventional diagnostic techniques are 
time-consuming and labour intensive, 
requiring experienced professionals and 
sophisticated equipment. To properly 
address this menace, we need accurate, 
simple and affordable pathogen identi-
fication devices with rapid response. 
 Researchers from the CSIR-Institute 
of Genomics and Integrative Biology 
and the National Centre for Disease 
Control, New Delhi have recently de-
veloped a DNA chip-based sensor for 
the quick detection of Streptococcus 
pyogenes from patient throat swab 
samples. The DNA chip-based sensor 
consists of a carbon electrode embed-
ded with gold nanoparticles. The work-
ing electrode surface of the sensor is 
attached to several small-sized, single-
stranded DNA probes specific to the 
pathogen. The team validated the use 
of the chip with suspected real patient 
samples. 
 When DNA, isolated from patients’ 
throat swabs, comes into contact with 
the surface of the sensor, it binds to the 
complementary single-stranded DNA 
on the device, leading to measurable 

electrochemical change. This DNA 
chip is highly specific for S. pyogenes. 
It could identify the pathogen even at 
very low concentrations of DNA. The 
sensor could even detect 60–65 bacte-
ria in a 6 microlitre sample.  
 The team found that the sensor is 
stable for 12 months with only 10% 
loss in an initial current peak on stor-
age at 4C. 

Int. J. Biol. Macromol., 103: 355–359 

Handling Fabric Effluent 
Bioremediation by bacterial granules 

Textile industries are major contribu-
tors of effluent discharge. Fabric dyes 
are recalcitrant to degradation and 
lower dissolved oxygen levels, harm-
ing aquatic ecosystems. Eliminating 
these dyes from the environment is a 
major challenge. Since physico-
chemical methods of purification con-
sume energy or create other undesir-
able environmental effects, researchers 
are racing to find ways of biore-
mediation of wastewater using plants 
or microbes.  
 Last fortnight, researchers from the 
Pune University and the National Cen-
tre for Cell Science, Pune reported  
detoxifying reactive blue 4 – a phyto-
toxic, cytotoxic and genotoxic dye – 
using microbial granules.  
 They cultured the aerobic bacterial 
granules in a fermenter. And con-
firmed the community composition of 
these self-immobilized aggregates of 
microorganisms in the granules by se-
quencing and bioinformatics analysis. 
Using scanning electron microscope 
images, the scientists characterized the 
morphology of the granules. 
 The team then performed dye degra-
dation studies at varying reactive blue 
4 concentrations in the presence of 
bacterial granules. They checked the 
organic load of reactive blue 4 in terms 
of chemical and biological oxygen de-
mand and total dissolved solids. The 
team observed dye degradation to be 
prominent under static conditions. 
They examined the effects of tempera-
ture and pH on the degradation to  
optimize the process.  
 The scientists claim that the bacte-
rial granules metabolized products to 
nontoxic by-products. Bacterial gran-
ules have the capacity to withstand 

high organic load and have good bio-
mass retention capacity. Textile indus-
tries would do well to apply this 
economical and efficient method of 
bioremediation using aerobic bacterial 
granules. 

Water Res., 122: 603–613 

Chakkota Fruit Juice 
Nanoparticle production 

Due to its acidic nature, vitamin-C rich 
Chakkota fruit juice, a popular bever-
age, has recently been used to produce 
nanoparticles which can work as anti-
bacterials or as sensors to detect the 
concentration of dopamine, a neuro-
transmitter, in solutions. 
 Last fortnight, researchers from the 
Siddaganga Institute of Technology 
and the Tumakuru University produced 
zinc oxide nanoparticles from Chak-
kota fruit juice. These were then used 
for accelerating reactions, as antibacte-
rials and as electrochemical sensors for 
the concentration of dopamine in solu-
tions. To make the nanoparticles, the 
researchers mixed zinc nitrate with  
dilute Chakkota fruit juice and kept it 
at high temperature – 400C – for 4–5 
minutes to obtain zinc oxide nanopar-
ticles. X-ray diffraction and electron 
microscopy show that these particles 
have hexagonal structure.  
 Then, the team tested these nanopar-
ticles against three strains of bacteria – 
E. coli, S. aureus and K. aerogenes. 
And found them effective against the 
latter two.  
 The ZnO nanoparticles act as good 
catalysts for the degradation of methyl-
lene blue dye, an industrial effluent 
from textile and other industries. These 
particles were also used to make a ZnO 
modified glassy carbon electrode 
which turned out to be a sensitive  
detector of dopamine levels in the  
solution. Given the importance of do-
pamine levels in various neurodegen-
erative diseases such as Parkinson’s 
and Alzheimer’s the sensor is of great 
medical importance. 
 In the last five years, the researchers 
are shifting from the chemical synthe-
sis of nanoparticles to low cost meth-
ods using the products of plants such 
as Chakkota. The objective is to tailor 
these nanoparticles to specific needs 
and to ensure that by-products of the 
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synthesis has no adverse impact on the 
environment. 

Spectrochim. Acta A, Mol. Biomol. 
Spectrosc., 185: 11–19 

Bricks and Concrete with Sugarcane 
Bagasse ash in construction materials 

Sugarcane is a popular cash crop in  
India and its products are extensively 
used in the food and medicine indus-
tries. Bagasse, the fibrous remains  
after juice extraction, is a major agro-
industrial waste product, usually burnt 
and discarded as landfill, causing vari-
ous environmental problems. 
 

. 
Image: Wikimedia Commons 

 Last fortnight, a team of researchers 
from the Indian Institute of Technol-
ogy Madras, reported advantages in 

using sugarcane bagasse ash as ingre-
dient in the manufacturing of construc-
tion materials.  
 The scientists collected bagasse ash 
samples. And they investigated the ef-
fect of alkali-based bagasse ash as 
binder on curing. Curing involves 
maintenance of proper temperature and 
humidity so that the reaction with  
water leads to crystal growth and 
strengthens the concrete.   
 The scientists conducted a perform-
ance evaluation on the use of bagasse 
ash for alkali-activated concrete and 
unburnt bricks. Sugarcane bagasse ash 
based concrete had better compressive 
strength and workability than slag-
based geopolymers. The results show 
significant increase in the strength and 
durability of bagasse ash blended 
specimens.  
 They compared the compressive 
strength of the specimens, activated  
using two types of alkali activator  
solutions: sodium-based and potas-
sium-based. The bagasse ash blended 
specimens with potassium-based acti-
vator performed better than those with  
sodium-based activator.  
 The researchers made unburnt bricks 
with bagasse ash and report that these 

had higher strength and lesser weight 
than fly ash bricks.  
 Then they made paver blocks with 
sugarcane bagasse ash and sand. And 
found that the paver blocks exhibited 
significant resistance against water 
penetration and sorption. They were 
also more durable than similar prod-
ucts.   
 India ranks second in the world 
amongst the sugarcane producing 
countries. The results from this res-
earch provide a possibility for sustain-
able use of a substantial agro-industrial 
by-product – sugarcane bagasse ash – 
which otherwise pollutes the environ-
ment.  

J. Mater. Civ. Engg., 29(10): 
04017189 
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Science Last Fortnight 
 

Fighting Bacterial Resistance 
Citral potentiates antibiotics  

Antibiotic-resistant bacteria are a glo-
bal health issue. Methicillin-resistant 
Staphylococcus aureus is one such 
bacterium. Infections caused by the 
superbug are difficult to treat with  
existing antibiotics.  
 Darokar and collaborators from the 
CSIR-Central Institute of Medicinal 
and Aromatic Plants, Lucknow used 
citral, a phytomolecule, and its combi-
nation with various penicillin deriva-
tives, against this resistant strain. 
Citral is a constituent of volatile oils 
present in plants such as tulsi, lemon-
grass and citrus fruits. It is known to 
possess antimicrobial properties.  
 The team worked on six resistant 
clinical isolates of Staphylococcus au-
reus. They found that citral alone is 
bacteriostatic while its combination 
with antibiotics is bactericidal. Using 
an ethidium bromide efflux assay, the 
team found that the test compounds in-
hibit the efflux pump of the pathogen. 
They observed that citral and its com-
binations with the antibiotics alter the 
osmoregulation of the bacterial cell. 
This, in turn, reduces the resistance of 
the pathogen. Though citral alone 
showed encouraging results, its combi-
nation with antibiotics increased the 
potency of the antibiotics 32 fold!  
 Animal studies confirmed that citral 
and its combination with norfloxacin 
reduced bacterial load and did not ex-
hibit toxicity. Earlier research had shown 
that bacteria cannot develop resistance 
against citral even after long use. 
 The scientists say that norfloxacin, 
in combination with citral, is a poten-
tial therapeutic option against methicil-
lin-resistant Staphylococcus aureus.  

Phytomedicine, 34: 85–96 

Exit Enteric Diseases 
Probiotics protect people 

Enteric diseases are endemic in India. 
The drugs used to treat such diseases 
have side effects. Probiotics, contain-
ing live Lactobacillus, are already be-
ing marketed as natural protection 
against these enteropathogens.  
 However, there are many strains of 
Lactobacillus. Which is the best for the 

purpose? Are there potent strains in the 
guts of Indians that can be used instead 
of the existing Lactobacillus spore 
capsules?  
 Recently, researchers from the 
ICAR-National Dairy Research Insti-
tute, Karnal, isolated 35 Lactobacillus 
strains from Indian gut microbiome 
and screened their activity against two 
serotypes of Salmonella enterica, Ty2 
and LT2. And they identified 11 
strains that inhibit the growth of the 
pathogens.  
 To become active in our body, these 
strains have to colonize the human gut. 
The scientists used cell surface hydro-
phobicity and auto-aggregation assays 
to confirm that these strains can indeed 
colonize the gut.  
 They then performed a coaggrega-
tion assay to demonstrate that the pro-
biotic could prevent colonization by 
Salmonella. The Lactobacillus pre-
vented the pathogen from adhering to 
and colonizing the gut. The scientists 
feel that a yet to be discovered mecha-
nism is involved in Salmonella inter-
ference.  
 The team examined the regulation of 
TRL2, a gene involved in innate im-
mune response in humans. They found 
that TRL2 is upregulated when the 
Lactobacillus strains colonize the gut. 
This upregulation may also work to re-
sist other enteropathogens.  
 Similar large scale screening of hu-
man microbiome is needed to manage 
other enteric pathogens in the Indian 
sub-continent. 

LWT-Food Sci. Technol., 84: 851–860  

Melamine in Milk 
Gold nanocomposites detect adulterant 

Melamine, a white, nitrogen-rich, 
odourless and cheap adulterant, is 
mixed with milk to increase its appar-
ent protein level. Consumption of  
melamine adulterated milk leads to re-
productive damage, kidney stones, 
bladder cancer and even death. Con-
ventional techniques to measure mela-
mine in milk and milk products are 
costly, time consuming and compli-
cated.  
 Gopi Kalaiyarasan and James Joseph, 
from the CSIR-CECRI, Karaikudi with 

K. Anusuya, from the Madurai 
Kamaraj University have now deve-
loped a new method for melamine  
detection. 
 ‘We know that melamine is a nitro-
gen-rich molecule and has strong elec-
tron donating ability. In our previous 
work, we had observed that the elec-
tron donating molecules enhance light 
emission by fluorescent materials. As 
the melamine molecule has three NH2 
groups, it enhances the fluorescence of 
gold nanocomposites’, says Anasuya. 
 The team synthesized glutathione 
protected gold nanoclusters. When 
milk with melamine was added to the 
nanoclusters, absorbance did not 
change much in the UV and visible re-
gion. However, the researchers ob-
served one broad peak in the near 
infrared region. They suggest that the 
melamine was inducing aggregation of 
gold nanocomposites, leading to fluo-
rescence quenching. 
 ‘This is a simple, cost effective and 
highly selective reliable detection  
method to quantify the amount of 
melamine in milk and milk products’, 
says Gopi. 
 ‘Compared to conventional sensing 
methods, ratiometric determination 
methods provide high precision re-
sults’, claims Joseph James.  
 The Food Safety and Standards Au-
thority of India can use these results to 
detect melamine adulteration in milk. 
Entrepreneurs can come forward to 
commercialize this technology. 

Appl. Surf. Sci., 420: 963–969  

Migration of Dengue Virus  
South Indian genotypes are a clue 

Dengue – a viral disease – spread by 
the Aedes mosquitoes, can reach epi-
demic proportions. The outbreak in 
2012 in Tamil Nadu had high fatality 
rate. Larger outbreaks are often associ-
ated with introduction of new geno-
types of dengue virus. 
 Last fortnight, a group of scientists 
from the ICMR-National Institute of 
Virology and the Christian Medical 
College, Vellore reported their studies 
on the molecular characteristics of the 
dengue virus circulating in South India 
during the period 2012–2015.  
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 Dengue virus has four antigenically 
defined serotypes and multiple geno-
types within each serotype. The re-
searchers isolated the viral RNA from 
patients with dengue and found that all 
the four serotypes of the virus were 
circulating in Tamil Nadu during the 
period 2012–2015.  
 They sequenced the envelope gene 
from all four serotypes and compared 
the sequences with those available in 
the GenBank. The scientists found that 
all the Indian isolates of dengue virus-
1 from 1962 to 2005 and the one from 
Vellore in 2015 belonged to the Amer-
ican/African genotype while all the 
dengue virus-1 from Tirunelveli, Ker-
ala and one from Vellore during 2012-
2015, belonged to the Asian genotype. 
As the Asian genotype has not been 
reported from India earlier, it is con-
sidered as a new introduction. 
 Then they performed phylogenetic 
analyses to identify the genotypes of 
each serotype and phylogeographic 
analyses to delineate the possible 
source of virus migration to India. 
 The dengue virus-1 Asian genotype 
from Tirunelveli has 99.5% identity 
with the dengue virus-1 from Singa-
pore and Sri Lanka. Indeed, the diver-
sity between Tirunelveli and Vellore 
dengue virus-1 was greater. The Asian 
genotype of dengue virus-1 has been 
reported to be responsible for huge 
outbreaks in Singapore in 2005 and in 
Sri Lanka in 2009. 
 Phylogeographic analyses suggested 
Thailand as an important hub for the 
distribution of the Asian genotype of 
dengue virus-1. The Asian genotype of 
dengue virus-1 has been introduced 
into India and in parallel into Sri 
Lanka from Singapore during 2005–
2009. The study shows that the magni-
tude of dengue outbreaks can be af-
fected by the introduction of new 
genotypes and signifies the importance 
of continuous molecular monitoring of 
dengue virus.  

Virology, 510: 40–45 

Elephants as Frugivores 
Indispensable for seed dispersal 

Animals, as seed dispersal agents, are 
vital for a diverse ecosystem. Many 
plants depend on animals for seed dis-
persal. However, so far, scientists have 
been unable to quantitatively demon-

strate the role of animal mediated seed 
dispersal. 
 Here is a study from the IISc, Ben-
galuru and the Princeton University, 
USA that showcases the indispensabil-
ity of elephants in seed dispersal. The 
researchers investigated the dispersal 
mechanism of three dominant tree spe-
cies – Artocarpus chaplasha, Careya 
arborea and Dillennia indica – in the 
dry tropical forests of the Buxa Tiger 
Reserve. They also estimated the level 
to which alternative dispersers, such as 
gaur and other bovids, macaque, giant 
squirrel and small rodents, could com-
pensate in the absence of elephants.  
 Using a focal watch and camera trap 
method, the team collected data on the 
proportion of fruit consumed by the 
frugivores, seeds that survive passage 
through the gut, gut retention time and 
the probability of the germination of 
the defecated seeds. They fed the data 
into an empirical model to compute 
dispersal distance and the probability 
of successful germination. 

 
Image: S. Suresh Ramanan 

 The researchers found that the ele-
phants dispersed 28% of A. chaplasha, 
33% of C. arborea and 71% of D. in-
dica seeds. Even though other frugi-
vores contributed to seed dispersal, in 
the absence of elephants, there was a 
significant reduction in the percentage 
of successful dispersal. The dispersal 
percentage of D. indica seeds, plum-
meted by 23% in the absence of ele-
phants. 
 Based on this research, the scientists 
emphasize that the conservation of a 
flagship species, such as elephants, 
could have a positive impact on biodi-
versity. These findings add impetus to 
conservation efforts. And provide evi-
dence to persuade policy makers and 
the public about the need for wildlife 
conservation. 

Conserv. Biol., 31(5): 1152–116 

Dandy Planter for Candy  
Intercropping made easy 

Sugarcane planting is labour and cost 
intensive. It is usually cultivated as a 
single crop. As it takes four months to 
mature, intercropping with potato is a 
good strategy to recover costs. How-
ever, though there are planting ma-
chines both for sugarcane as well as 
for potato, there is, as yet, no machine 
for the simultaneous planting of these 
crops.  
 

 
Image: Phil, Creative Commons 

 Scientists from the ICAR-IISR, 
Lucknow have now devised a sugar-
cane-cum-potato planter. The planter 
consists of a furrow opener, a seed 
cane tray and reversible shovels for 
covering planted sugarcane setts with 
soil. For potato planting, there is a seed 
potato hopper, miniature furrower, and 
a potato seed metering cup. An insecti-
cide solution container and tamping 
roller for pressing the soil cover are al-
so provided. 
 The team conducted field trials in 
the sandy loam soil of IISR, Lucknow. 
They used the machine to plant two  
varieties of potatoes in ridges and a 
sugarcane variety in furrows, in one 
pass.  
 The researchers estimate the cost of 
the planting operation at around Rs 
3,000 per hectare. Manual planting 
comes to some Rs 13,000 per hectare. 
Thus, the team claims that this tech-
nology saves more than 70% of the in-
put cost. The labour requirement was 
also significantly lowered: 50 hours 
per hectare with the planter, where 
manual planting required more than 
500 hours.  
 The team also ascertained the effec-
tiveness of the planter by conducting 
crop performance experiments. The 
yield in intercropping was significantly 
higher than that in relay cropping. 
These results indicate the superiority 
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of potato–sugarcane intercropping over 
relay cropping. 
 The scientists say that this easy and 
efficient potato–sugarcane intercrop-
ping could be profitable for farmers. 
The team is now seeking to improve 
the planter for effective operation by 
farmers. Entrepreneurs can take up the 
challenge and make it available and  
affordable to farmers. 

Sugar Technol., 19(5): 517–525 

Biofuel from Tree Borne Oilseeds 
An agroforestry-based approach 

Perennial oil-seed producing trees are 
major contributors of non-edible oils. 
Biofuel, from oil-rich tree seeds, have 
twin advantages: energy generation 
from non-food sources and productive 
use of barren, uncultivable lands. 
 There are some 150 common tree 
species in India that bear oil seeds. The 
Hassan Rural Biofuel Model, set up in 
2007, was one of the first to use such 
trees. The Amity University, Noida, 
the University of Agricultural Sci-
ences, Karnataka and the World Agro-
forestry Centre, New Delhi got 
together to train farmers from the Has-
san district, Karnataka and to support 
tree borne oilseed plantations in non-
cultivable lands in the area. Approxi-
mately 2500 trees from 7 different spe-
cies were planted. 
 Last fortnight, the team reported that 
this social agroforestry approach led to 
benefits without much investment. The 
farmers used a part of the seeds to pro-
duce oils using motorized expellers 
and sold the remaining seeds for fuel 
extraction.  
 The team extracted oil from the 
seeds to produce biofuel and compared 
it with fossil fuels in terms of net en-
ergy balance, net energy ratio and 
greenhouse gas emissions. The fuel 
was found to be useful for running 
tractors, irrigation pump-sets. It could 
be used by the soap industry as well. 
 The researchers claim that such 
agroforestry-based systems are an en-
vironment friendly strategy to meet 
growing energy demands. Moreover, 
their model has the potential to be ex-
tended to other areas in India for bio-
fuel production, providing farmers with 
extra income from non-cultivable lands. 

J. Cleaner Product., 164: 905–917 

Safer Leather 
Sultan champa oil–fat liquor 

Bacteria and fungus can deteriorate the 
quality of leather. They also cause 
pigmentation in ‘wet blue’ leather, 
tanned with chromium. This results in 
poor quality products. Therefore, 
leather industries use fungicides. 
Moreover, they apply fat liquors for 
softening tanned leather. But these 
chemicals are not eco-friendly and 
cause skin problems. 
 

 
Tomascastelazo: Wikimedia Commons 

 Recently, researchers from the Cen-
tral Leather Research Institute, Chen-
nai investigated the possibility of using 
natural materials for treating leather. 
They chose the oil of sultan champa – 
Calophyllum inophyllum – as fat liq-
uor. They observed that leather treated 
with the transesterified oil is resistant 
only to Aspergillus niger.  
 The scientists then chose water  
extract from ajwain – Trachyspermu- 
mammi – as an antifungal agent. Thy-
mol, and carvacrol in the ajwain ex-
tract are known to have antifungal 
activity.  
 They mixed ajwain extract with the 
transesterified oil in various ratios for 
comparison. The blending enhances 
antifungal activity further against 
common fungi. The emulsion gave bet-
ter results than transesterified vegeta-
ble oil, semi synthetic and synthetic fat 
liquors!  
 The team estimated the particle size 
of the emulsion and found that it has 
appropriate size to fill even the con-
stricted diameter of wet blue leather.  
 They also studied the surface mor-
phology of the treated leather. Leather 
treated with transesterified oil exhibits 
soft grain. It has properties comparable 
to leather fat liquored with other  
vegetable oils. The leather also has 

improved shrinkage temperature, and 
tensile and tear strength. 
 Sultan champa oil is a commercially 
available natural product. It is found to 
be safe on skin and environment. 
Therefore, treatment using this fat liq-
uor is a step towards cleaner and safer 
leather production. 

Ind. Crops Prod., 105: 104–112 

Environment-friendly Packaging 
Using waste from leather industry 

Packaging materials derived from  
petroleum-based products pose health 
hazards upon disposal. There is a need 
to find renewable alternatives. 
 Recently, researchers at the Central 
Leather Research Institute and the  
Madras Institute of Technology Cam-
pus, Chennai suggested gelatin, a solid 
waste from the leather industry as a 
suitable alternative.  
 They analysed the gel strength, vis-
cosity and nitrogen content of gelatin 
to determine its functional properties. 
They found that gelatin had medium 
gel strength grade and viscosity. 
Moreover, it was of high purity.  
 However, gelatin is highly water 
soluble. To overcome this, the re-
searchers created a composite film us-
ing gelatin and poly-vinyl alcohol in 
1 : 1 ratio. They cross linked this film 
using glutaraldehyde. The resulting 
material was resistant to water. They 
used glycerol as a plasticizer to impart 
higher flexibility to the films.  
 Scientists tested the material for  
additional characteristics that are de-
sirable in packaging films – thermal 
sealing, scribing and stamping. The 
film displayed strong sealing proper-
ties. Scribing and stamping with dif-
ferent inks yielded neat patterns. The 
film did not lose the ink when placed 
in water.  
 According to the team, these films 
are optimal for use as a packaging  
material.  
 Adoption of biodegradable materials 
is desirable and necessary. Gelatin 
used as a raw material to develop these 
films is a waste pouring out of leather 
industries. This research solves two 
problems – waste management and an 
alternative to plastic for packaging. 

J. Cleaner Prod., 164: 885–891 
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Reusing Sewage Water 

Contamination of water resources has 
led to inaccessibility of potable water. 
Traditional disinfection processes in-
volve the use of chlorine or ozone. 
These chemicals, though effective, 
produce harmful by-products. New 
technologies, such as UV irradiation, 
are also not effective due to limited 
penetration in wastewater. High cost 
and the chances of bacterial regrowth 
after UV treatment are other draw-
backs.  
 Recently, scientists from the IIT 
Kharagpur and the Global Institute for 
Energy, Environment and Sustainabil-
ity, USA developed a technology for 
disinfection of secondary treated sew-
age water using chitosan beads. Chito-
san is abundantly available, non-toxic 
and biodegradable. It has some disin-
fection properties. 
 The researchers coated the chitosan 
beads with ZnO–Ag nanoparticles. 
Zinc oxide shows photocatalytic activ-
ity. However, pure ZnO is photocata-
lytic and antimicrobial only under UV 
light irradiation. To increase the antim-
icrobial property of ZnO in the visible 
light spectrum, the team surface coated 
it with silver nanoparticles. Their ex-
periments show that the beads can dis-
infect secondary treated sewage, 
because of their strong antibacterial 
property and produce reusable quality 
water.  
 The scientists claim that these cost-
effective beads can offer clean water 
for a minimum of five cycles of opera-
tion.  

J. Chem. Technol. Biotechnol., 92:  
2334–2341 

Perovskite Solar Cells  
An emerging technology 

Inorganic silicon solar cells are popu-
larly used to harness solar energy. 
However, cost remains a challenge. 
Over the past six years, hybrid inor-
ganic–organic metal–halide perovskite 
solar cells have emerged as lower cost 
alternatives. 
 Recently, a team of scientists from 
the CSIR-CECRI, Karaikudi in colla-
boration with the Ural Federal Univer-

sity, Russia reported fabricating me-
thylammonium lead iodide perovskite 
solar cells using a moisture and humid-
ity-free, fast solution annealing proc-
ess. 
 Using a field emission-scanning 
electron microscope, the scientists 
demonstrated that the surface of the 
thin films is ultra-smooth and the ma-
terial is deposited uniformly. They 
measured photocurrent–voltage to in-
vestigate the corresponding incident-
photon to current conversion efficiency 
of the solar cells. The voltage-current 
parameters of the solar cells showed a 
power conversion efficiency of more 
than 12%. 

 
Image: iStock photos  

 Though more than 20% efficiency 
for perovskite solar cells has been re-
ported earlier, the team claims that 
their fast solution annealing method is 
cost effective.  
 In any case, we need more research 
on lead-free perovskite solar cells be-
cause lead, a toxic element, leaches out 
of the solar cells.  

Mater. Lett., 205: 130–133  

Supercapacitors from Sugar Waste 

After sugar is extracted from sugar-
cane, the leftover molasses is fer-
mented to obtain ethanol and ascorbic 
acid. In this process, a semi-solid rem-
nant obtained is used to produce meth-
ane. The wastewater produced during 
this process is known as biomethanated 
spent wash. Biomethanated spent wash 
is hazardous.  
 Now, a team of researchers from the 
CSIR-Central Salt & Marine Chemi-
cals Research Institute, Bhavnagar has 
designed a simple process that con-
verts the spent wash into an energy 
storage material.  
 They acidified the spent wash, and 
separated the slurry. Then they dried 

the sludge overnight and ground the 
dried mass into a fine powder. They 
mixed the powder with ZnCl2 in water. 
Once the reaction was finished, they 
dried, powdered and calcinated the 
mixture at elevated temperatures to ob-
tain a carbonaceous material.  
 For the preparation of active mate-
rial, the researchers mixed the carbo-
naceous material with acetylene black 
and polyvinylidenedifluoride. They 
used KOH electrolyte and polyvinyl 
acetate-H3PO4 as polymeric separator. 
The team constructed two and three 
electrode systems to measure current 
and charge–discharge lifetime. 
Charge–discharge curves showed ex-
cellent capacitance retention property 
(>95%) even after 1000 cycles in the 
three electrode system, confirming 
good cyclic stability 
 Using a scanning electron micro-
scope, energy dispersive X-ray analy-
sis, and X-ray photoelectron 
spectroscopy, they established the 
presence of metal particles and het-
eroatoms on the surface of the carbon. 
These particles increase conductivity 
and impart pseudocapacitance. The 
team concluded that the presence of 
ZnCl2 is responsible for the entrapment 
of sulphur and nitrogen in the carbon 
material and this enhanced its electro-
chemical performance.  
 This method of producing superca-
pacitors is not only applicable to sugar 
waste but can also be used with similar 
biomass waste to produce value added 
products. 

J. Haz. Mat., 340: 189–201 
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Antibiotic Resistance 
Amplified by urban waste  

India is the largest consumer of anti- 
biotics. Antibiotic-resistant strains 
evolve due to this large scale consump-
tion and the discharge as waste, espe-
cially from urban hospitals. The 
release of such untreated waste into 
rivers, lakes and seas increases the 
chances of the transfer of antibiotic re-
sistance genes to other organisms. 
Consumption or contact with the con-
taminated water leads to diseases 
which are not easily treated with exist-
ing antibiotics.  
 Last fortnight, researchers from the 
Savitribai Phule University, Pune in 
collaboration with the University of 
Gothenburg, Sweden reported the im-
pact of untreated sewage discharge,  
into the Mutha River, on the distribu-
tion of antibiotic-resistant strains.  
 The Mutha is one of the most pol-
luted rivers in Pune. Though Pune has 
several sewage-treatment plants, 64% 
of untreated urban waste contaminates 
the river. The team collected samples 
from different points of the Mutha and 
performed a metagenomics analysis. 
They found that antibiotic-resistant 
genes are 30 times more in bacteria 
from river water contaminated with  
urban waste. These bacteria showed 
resistance to multiple antibiotics such 
as tetracyclines, beta-lactams, am-
phenicols, aminoglycosides, carbap-
enems, and tigecyclines. 
 The World Health Organization pre-
dicts that 10 million deaths per year 
may occur in 2050 due to antibiotic re-
sistance. There is an urgent need for 
efficient treatment of hospital and  
urban waste – major sources for anti-
biotic-resistant strains.  

Water Res., 124: 388–397 

Metformin Loaded Hydrogels 
Regulating glucose levels  

Hydrogels are three-dimensional ma-
trices of polymers that can hold large 
amounts of water. They can be made 
from naturally occurring polysaccha-
rides such as cellulose and chitosan. 
Hydrogel technology has wide bio-
medical applications including contact 

lens manufacture, wound dressing and 
as diaper adsorbents. Hydrogels are 
also being explored as drug delivery 
vehicles. 
 Now researchers from the Jabalpur 
Model Science College and the  
Kymore Science College, have come 
up with cellulose pulp hydrogel-based 
drug delivery. They synthesized a ter-
nary polymeric hydrogel system, com-
prising of cellulose, polyethylene 
glycol and sodium acrylate and tested 
drug delivery using an anti-diabetic 
drug, metformin hydrochloride. 
 The researchers prepared the hydro-
gel complex by incubating the hydro-
gel with metformin hydrochloride 
solution. They studied swelling capac-
ity and drug release behaviour using 
buffers similar to gastric and intestinal 
fluids. They also addressed the bio-
compatibility of metformin hydrochlo-
ride hydrogel and drug release 
patterns, from acidic to neutral pH, 
thus simulating the transitions in the 
environment of the gut. 
 The glucose profiles of anti-diabetic 
rat models, treated with metformin hy-
drochloride loaded hydrogels, showed 
significant and results comparable to 
controls. The hydrogel released met-
formin slowly and could be adminis-
tered every third day instead of daily 
doses of regular tablets.  
 The scientists also examined islets 
cells from pancreas under a scanning 
electron microscope. The metformin 
hydrogel treated group showed better 
recovery of islets cells from necrosis 
and inflammation than that found in 
the control group.  
 Thus, researchers highlight the  
advantages of hydrogel-based met-
formin hydrochloride over classical 
oral formulations and throw light on 
the possibility of hydrogel-based de-
livery with controlled and sustained  
release. This method of low frequency 
drug administration controls glucose 
levels and aids to taper down met-
formin hydrochloride daily dosage 
considerably. 
 India happens to be the diabetes 
capital of the world with highest inci-
dence of type 2 diabetes. Among the 
oral medications for type 2 diabetes 

mellitus, metformin hydrochloride, a 
non-sulphonylurea, is an effective 
antidiabetic prescribed as immediate 
and extended release tablets.  

J. Macromol. Sci., Part A, 54: 186–193  

White Grub – No Pesticide Needed 
Nematodes as biocontrol 

The areca white grub, Leucopholis  
lepidophora, is a serious pest of are-
canut, sugarcane and groundnut. It 
spends most of its life as a grub in soil 
and feeds on roots. Unfortunately, the 
pesticides used to control this pest 
harm the environment. 

 
Image: School of Ecology and Conservation 

via Wikimedia Commons 

 Jagadeesh Patil and team from the 
National Bureau of Agricultural Insect 
Resources, Bengaluru tried a new  
approach to tackle the problem. They 
experimented with the capabilities of 
nematodes for managing this pest. 
Nematodes of the family Steinernema 
and Heterorhabditis are known to kill 
soil-dwelling insects. They enter the 
insect body through natural openings, 
feed, multiply and eventually kill it. 
 The scientists focused on two in-
digenous species – S. abbasi and H. 
indica. They reared the nematodes on 
greater wax moth larvae and tested the 
efficacy of these nematodes in labora-
tory and field conditions. For laboratory 
assay, the team used grubs at second 
and third instar stages. They inoculated 
the grubs with infective juvenile nema-
todes at different rates and assessed 
mortality after 14 days. They found 
that H. indica was more effective than 
S. abbasi in both instar stages.  
 The team then tested the field effi-
cacy of the nematodes against a com-
mon chemical insecticide, chlorpyrifos, 
in two separate arecanut plantations. 
They did a preliminary reconnaissance 
check-up for the presence of selected 
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nematodes, to ensure accuracy. The 
scientists applied the reared infective 
juveniles in 5 litres of water per in-
fected palm and, for control, the rec-
ommended dosage of chlorpyrifos in 
similar volume per infected palm. Af-
ter six weeks of application, H. indica 
caused >90% reduction of grubs and 
had better efficacy than S. abbasi and 
the insecticide. They also reported that 
nematodes can persist up to 120 days 
after application. 
 The team suggests that combined 
application of both entomopathogenic 
nematodes can improve efficacy. This 
indicates that there is greater potential 
for entomopathogenic nematodes to be 
commercially utilized as biocontrol 
agents. 

Crop Protect., 101: 84–89 

Fruit Ripening Indicator 
Fruitful research  

Ripened fruits, especially soft-skinned 
ones, are often damaged during trans-
portation, affecting trade. Early detec-
tion of ripening stages may reduce the 
risk for fruit traders and help them 
transport fruits before they spoil. 
 Recently, a team of researchers from 
the CSIR-IGIB, New Delhi and the 
Deenbandhu Chhotu Ram University 
of Science and Technology, Haryana, 
developed an ultrasensitive nanosensor 
to detect the stages of fruit ripening. 
This technology is based on the detec-
tion of the level of malic acid in fruits, 
which indicates the timing of fruit rip-
ening.  
 The team used a screen-printed, car-
boxylated, multi-walled carbon nano-
tube electrode that can transfer 
electrons from sensor to detector. They 
immobilized malic enzyme covalently 
onto this electrode. When malic acid 
from the samples reacts with the en-
zyme, electrical signals can be detected 
from the carbon nanotubes. This helps 
quantifying malic acid content. 
 Using juice extracts from different 
stages of tomato, the scientists meas-
ured electrical signals from the nano-
sensor to determine its sensitivity. 
They found that there is an increase in 
malic acid as the tomato ripens. How-
ever, the amount of malic acid reduced 
in over-ripened tomatoes. This indi-
cates that malic acid concentrations 
correspond to fruit ripening stages.  

Using this technology, tomatoes can 
now be tested before being transported.  

 
Image: Economic Times 

 The nanosensor can even detect 
0.01 mM of malic acid in samples and 
needs less than two minutes to com-
plete the process. The nanosensor does 
not produce signals when compounds 
other than malic acid bind with the en-
zyme. So the test is very specific. Fruit 
farmers, traders and industries will 
find this technology helpful for large 
scale, rapid screening of fruit maturity.  

Food Anal. Methods, 10: 3680–3686 

Role of Soil Macrofauna  
Modifications by leaf litter 

Soil biodiversity is an important aspect 
of ecology. It contributes to the sus-
tainability of agriculture. Little is 
known, however, about the relation-
ship between soil macrofauna and soil 
fertility management in the agricultural 
fields of the Himalayas.  
 Soil fertility restoration in the region 
is usually done with farmyard manure. 
The most common practice is the use 
of pine and oak litter along with dung. 
Is there a difference in soil macroflora 
diversity, depending on the leaf litter 
used? Researchers from the G.B. Pant 
National Institute of Himalayan Envi-
ronment and Sustainable Development, 
Uttarakhand examined the influence of 
soil macrofauna communities on litter 
decomposition, nutrient release and 
soil quality. 
 They chose two sites, both more 
than one kilometre above sea level – 
one where pine litter is used and the 
other where oak litter is used, for pre-
paring manure. They also maintained 
defaunated soil in both sites. They 
found greater decomposition in control 
plots than in defaunated soil, demon-
strating the role of macrofauna in de-
composition. They made observations 
and measurements for about two years. 
 They found maximum density of 
macrofauna in the first 10 centimetres. 

As the soil depth increased, the fauna 
density reduced till 30 centimetres. 
The team identified 10 soil macrofauna 
groups, common to both sites, over an 
annual crop cycle of wheat and rice, in 
both sites. Interestingly, they found 
that, whereas centipedes were abun-
dant between 10 and 20 centimetres of 
soil in the site using pine litter, they 
were totally absent in the site with oak 
litter. And Acarina, a group that con-
tains ticks and mites, found in the oak 
litter site, was absent in the site with 
pine litter farm yard manure.  
 The researchers observed greater 
abundance of macrofauna in the site 
that used oak litter. As well as greater 
decomposition in oak litter farm yard 
manure.  
 The team observed that the rate of 
litter decomposition increased across 
the decomposition cycle. And that soil 
fertility improved in both sites, over 
the two-year period of the study. The 
scientists also found that there was 
greater increase in nitrogen content in 
the site with oak litter farmyard ma-
nure than in the other site. 
 The researchers analysed soil mois-
ture correlation with soil macrofauna 
density. Interestingly, they found that 
the peak abundance of soil fauna oc-
curred in February in the plots with 
oak litter, whereas in the site with pine 
litter, it happened in September.  

 

 In mountain agroecosystems, macro-
fauna varies with soil depth and the 
quality of organic matter. Thus, to re-
store the decomposition function of 
nutrient-poor soils, the colonization 
and diversity of soil macrofauna has to 
be promoted. The team recommends 
the use of oak, rather than pine, litter 
as organic matter input.  
 Given the growing interest in micro-
bial communities in soils, the next step 
is to understand the network among 
microflora, macrofauna and plants. 

Appl. Soil Ecol., 120: 20–29 
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Increasing Aquaculture Yield  
Tackling infections 

Disease outbreak is a major threat to aq-
uaculture. Pathogens can spread faster in 
an aquatic environment than on land. In-
fectious diseases are the biggest killers 
of farmed fish. An outbreak can wipe 
out the entire stock. Antibiotics are con-
ventionally used to control infections. 
However, they are not effective, as most 
pathogens form biofilms – thin layers of 
mucilage – to protect themselves. Also, 
resistant strains are emerging in aquacul-
ture farms due to the indiscriminate use 
of antibiotics. Residual antibiotics, in 
cultured organisms, also pose a potential 
health risk. 
 To address this problem, Faseela 
Hamza and associates, from the Savitri-
bai Phule University, Pune prepared 
modified probiotics using marine yeast, 
Yarrowia lipolytica. This yeast species 
is an excellent nutrient supplement in 
fish farms. Previous studies have shown 
that it has immunostimulant properties 
and improves the health of cultured fish.  
 

 
Image: Hans Hillewaert, Wikimedia Commons 

 
 They cultured the yeast under differ-
ent laboratory conditions with sodium 
selenite. The organism is known to bio-
accumulate selenium, an essential trace 
element for human and animal health. It 
is an integral part of an enzyme that pro-
tects the organism from oxidative dam-
age. Interestingly, they found that the 
organism accumulates high amounts of 
selenium as nanoparticles in a cell asso-
ciated manner. The nanoparticle form of 
selenium has shown high effectiveness 
in medical uses. 

 After obtaining yeast biomass loaded 
with selenium nanoparticles, the re-
searchers fed it to brine shrimp, Artemia 
salina, a model aquaculture organism. 
The results were promising: compared to 
normal feed, the selenium enriched yeast 
increased survival rates of brine shrimps 
and offered better protection against 
bacterial infections. What’s more, the 
treatment increased the growth of brine 
shrimp!  
 The results of this study indicate the 
possibility of using this specialized pro-
biotic in aquaculture farms for increas-
ing yield and curbing infectious diseases 
without causing harm to the environ-
ment and human health. 
Enzyme Microbial. Technol., 106: 48–54 

Arsenic Accumulation by Vetiver  

Arsenic is an abundant element in the 
environment. Weathering of rocks,  
microbial and human activities accu-
mulate arsenic in specific locations. 
Industries, arsenic-based pesticides, 
semiconductors and lead-acid batteries 
are major sources of arsenic in the en-
vironment. Arsenic toxicity is a global 
issue due to its increasing contamina-
tion of water, soils and crops.  
 There are many conventional methods 
to remove arsenic including the use  
of adsorbents, as well as chemical, 
photochemical and photocatalytic oxi-
dations. The costs of these technolo-
gies, however, are not suitable for 
large ecosystems.  
 Recently, scientists from the Bhabha 
Atomic Research Centre reported bio-
remediation of arsenic using vetiver 
plants. Vetiver has a well-developed 
root system, which is used for soil/ 
water conservation and wastewater 
treatment. It also removes heavy  
metals like manganese, iron, zinc and 
copper from industrial wastewater and 
contaminated soil. However, informa-
tion about the plant’s capacity to re-
move arsenic is limited. 
 The scientists exposed vetiver plants 
from their experimental field station to 
different concentrations of arsenic in 
controlled conditions. They used a  
hydroponic system – without soil – to 
reduce the chances of interference by 
soil microorganisms. And they ana-
lysed the arsenic absorption rate using 
several analytical methods. 

 The results of the study indicate that 
vetiver plants can remove 11% of  
arsenic in one week and 28% in two 
weeks from a 10 M arsenic solution. 
The capacity of the plants increases 
with increase in arsenic concentration 
and duration.  
 Vetiver is thus a potential accumula-
tor of arsenic. Since it can be used for 
the removal of other heavy metals as 
well, it can help restore mine spoil-
dumps, fly ash dump sites and inland 
re-vegetation/reclamation projects. 
 Biological methods to remove arse-
nic are economically viable and envi-
ronment friendly. However, the time 
taken for bioremediation is a draw-
back. Meanwhile, arsenic contami-
nated drinking water affects the lives 
of 150 million people across the world. 

Ecotoxicol. Environ. Safety, 145: 50–56 

Make Room for the Shroom 
For heavy metal pollution 

Despite the recent rise in alternative 
energy sources, India still depends on 
coal as its major source of energy. In-
evitably, this has led to an environ-
mental crisis due to mining, washing 
and processing of coal. Effluents en-
riched with fine coal particles, impuri-
ties and toxic metals such as arsenic, 
lead, cadmium, chromium, iron, man-
ganese, cobalt, copper, aluminium and 
nickel have become a serious cause for 
water quality deterioration. Although 
many methods have been developed 
for the removal of heavy metals from 
coal washery effluents, the develop-
ment of a fast, economical and envi-
ronmentally suitable method is 
imperative. To this end, mycoremedia-
tion, the use of mushrooms or macro-
fungi for the removal of heavy metal 
waste, is being considered as an effec-
tive alternative. 
 M. P. Singh and team, at the Centre 
of Biotechnology, University of Alla-
habad used oyster mushrooms, Pleuro-
tus ostreatus, for the decontamination 
of coal washery effluents. They as-
sessed heavy metal concentrations as 
well as physicochemical parameters 
such as dissolved oxygen and CO2 lev-
els in the effluents collected from one 
of the coal washery plants of BCCL, 
Dhanbad. They then treated both raw 
as well as diluted effluents with the 
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fungus and measured changes in their 
heavy metal concentrations. They also 
investigated how these mushrooms de-
toxify the accumulated metals and the 
subsequent changes in the physiology 
of the mushrooms by analysing stress 
marker parameters such as the levels of 
metallothionein proteins and antioxi-
dant enzyme levels.  
 The team observed that the fungus 
removed significant amounts of metals 
from the effluents. However, they also 
noticed that diluting the raw effluents 
prior to fungal treatment resulted in 
improved metal removal by the fungus. 

 
Image: Charl de Mille-Isles via Wikimedia 

Commons 

 The researchers are optimistic that 
the use of P. ostreatus can serve as an 
economic and environmental friendly 
method for decontamination by various 
industries prior to waste removal. 

Ecotoxicol. Environ. Safety, 149: 42–49 

Antimicrobial UV-Resistant Cloth 
Protection with neem and chitosan 

Clothes give us protection from sun-
light and act as a primary barrier 
against many harmful bacteria. Yet, 
people suffer from skin infections 
caused by Staphylococcus aureus and 
Escherichia coli. 
 To counter these bacterial infections, 
scientists from the Rangasamy College 
of Technology, Tamil Nadu, collabo-
rated with a scientist from Singapore 
and developed an antibacterial fabric 
using nano formulations of neem, 
Azadirachta indica. Interestingly, the 
fabric turned out to be UV resistant as 
well.  
 ‘Neem leaves are claimed to have 
antifungal, antibacterial and antiviral 

properties. So we thought of using 
neem to develop a fabric that can pro-
tect us against common bacteria such 
as S. aureus and E. coli’, says Rajen-
dran Venkatachalam.  
 The scientists collected neem leaves, 
washed them in distilled water and 
dried them in shade. The dried leaves 
were made into nanopowders. The res-
earchers homogenized the powder with 
nano chitosan. 
 After preparing herbal nanoparticles 
and nanocomposites, they took fine 
cotton woven fabrics and coated these 
two materials on the fabric. The pad-
ded fabric was dried to get a uniform 
coating. 
 ‘We tested the fabric against two 
common bacteria, S. aureus and E.  
coli, by dipping the nano coated fabric 
into the bacterial culture. The fabric 
successfully suppressed the growth of 
bacteria in its surroundings by its anti-
bacterial property’, says Karthik Sub-
ramani. 
 Then the scientists tested fabric 
qualities such as tensile strength and 
tearing strength against standards  
followed by textile industries. ‘The 
coated fabric has properties similar to 
those of normal fabric’ says R. Suriya-
prabha.  
 The team also tested the fabric 
against UV radiations by exposing it to 
UV rays, and found that the nanoparti-
cles in the fabric blocked UV radia-
tions, thus providing protection against 
these harmful rays. 
 The scientists claim that the antim-
icrobial and UV protection property of 
the fabric remained even after repeated 
washes.  
 Here is a research report that can be 
used by textile industries to make UV-
resistant cloth with antimicrobial prop-
erties. Such fabric might also prevent 
skin cancers and the wrinkling of skin 
caused by UV rays. 

J. Alloys Compd., 723: 698–707 

Preventing Plastic Pollution 
Nanomaterials and sunlight  

Most plastics are non-biodegradable. 
And that presents us with the problem 

of plastic pollution – accumulation in 
the environment. Plastic waste man-
agement is a problem, worldwide.  
 Recently, a team of scientists from 
the CSIR-National Physical Labora-
tory, New Delhi came up with a 
method to degrade polypropylene, a 
non-biodegradable plastic, using solar 
irradiation. They used TiO2-reduced 
graphene oxide nanocomposites to 
achieve this.  
 TiO2 is a well-known photocatalyst 
and can be used to degrade plastic. The 
reduced graphene oxide in the nano-
composite helps improve the absorp-
tion spectrum of TiO2 nanocomposites, 
from the ultraviolet to the visible  
region. Thus, solar radiation is more 
efficiently absorbed. 
 The scientists mixed polypropylene 
with pure TiO2 nanoparticles and TiO2-
reduced graphene oxide nanocompo-
sites to conduct a comparative study on 
the photocatalytic degradation of the 
plastic. They examined photo- 
degradation on thin film samples of 
these nanomaterials before and after 
subjecting them to 130 hours of solar 
radiation. After solar irradiation, they 
found that cavities had formed on the 
film surface, which demonstrated the  
photodegradation of the polypropylene 
plastic. This was further confirmed by 
a chemical compound analysis. 
 The scientists claim that the photo-
degradation of polypropylene by  
TiO2-reduced graphene oxide nano-
composites is better than that by pure 
TiO2 nanoparticles. Tailoring a nano-
material for the photodegradation of a 
non-biodegradable plastic is an innova-
tive step. But to tackle plastic pollution 
in the environment, more steps are re-
quired to take the results from lab to 
field. 

Mater. Des., 133: 10–18 
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Defluoridating Water 
An easy way 

Availability of clean and hygienic 
drinking water is one of the biggest 
challenges of the 21st century. Fluo-
ride is a non-biodegradable pollutant 
that contaminates water. While it is a 
minor but essential mineral for the 
generation and maintenance of healthy 
bones and teeth, excessive fluoride 
consumption can lead to dental fluoro-
sis. Clinical studies show that exces-
sive intake of fluoride may also cause 
osteoporosis, arthritis, brittle bones, 
cancer, infertility, brain damage,  
Alzheimer’s disease and thyroid disor-
ders. 
 Although many techniques are used 
for wastewater treatment, researchers 
are focusing on the use of cellulosic 
low-cost adsorbents because of their 
abundance and renewability. 
 Last fortnight, scientists from the 
Madurai Kamaraj University, Tamil 
Nadu, in collaboration with the Qatar 
University, developed an effective and 
relatively inexpensive adsorbent for 
the removal of fluoride. They success-
fully extracted cellulose from waste 
sugar cane, and impregnated metal lan-
thanum into the cellulose. This lantha-
num impregnated cellulose was used 
for fluoride adsorption studies.  
 The team confirmed the effectiveness 
of fluoride adsorption using different 
methods and found that lanthanum  
impregnated cellulose is a better  
adsorbent for fluoride than plain cellu-
lose.  
 The scientists claim that the lantha-
num impregnated cellulose adsorbent 
can now be used to design effective 
and economical household defluorida-
tion units.  

Carbohydr. Polym., 176: 402–410 

Hot Days affect Potato Yield 
Time for heat tolerant varieties 

Potato, the fourth major food crop, pre-
fers cooler temperatures. Increase in 
temperature reduces productivity. 
Which variety of potato can withstand 
higher temperatures better? The an-
swer would help us identify heat stress 

tolerant cultivars. And, thus, widen the 
cultivation prospects of potato. 
 Recently, Sreyashi Paul and team 
from the Tezpur University, Assam 
joined an international team from vari-
ous institutions around the globe to 
study the impact of temperature on five 
major potato cultivars. They collected 
seeds of local cultivars – Rangpuria 
and Badami from Assam, and Kufri 
jyoti, Kufri megha and Kufri pokraj 
from CPRS, Shillong. Then they de-
signed three different experimental 
conditions: early hot season from  
August to November, normal growing 
season from October to January and 
normal season but inside the poly-
house, where the temperature is two to 
four degrees higher. 
 The team studied the carbon dioxide 
assimilation rate and sucrose–starch  
ratio, a measure of the synthesis of  
sucrose and its availability for translo-
cation. Though sucrose is produced in 
leaves, transport to tuber is imperative. 
Xylem and phloem are the water and 
sucrose transporting systems in plants. 
When the temperature rises, xylem has 
abnormal enlargement and this affects 
adjacent phloem development. Im-
proper phloem structure affects sucrose 
transport from leaves to the tuber, 
which, in turn, leads to smaller tuber 
size. So the scientists examined tuber-
bulking rate by observing the deve-
lopment of xylem and phloem in all 
cultivars. 
 Data, from two years of observation, 
show that tuber size is reduced in  
cultivars grown under early hot  
season and polyhouse conditions,  
except in the case of Kufri megha and 
Rangpuria. Tuber growth under normal 
growing season was normal.  
 The scientists conclude that cultivars 
maintaining the typical xylem and 
phloem structure, even under unusual 
temperature, might yield better. It re-
mains the task of future research to in-
vestigate the factors influencing such 
significant productivity in Kufri megha 
and Rangpuria varieties under higher 
temperature. Such studies will help de-
velop heat stress tolerant potato crops. 

Sci. Hort., 225: 134–140 

Shelf-life of Green Chilli 
Post-harvest treatment 

Green chillies are perishable. High 
moisture content makes them prone to 
infections and spoilage, thus reducing 
their shelf-life. It is a challenge to pre-
serve them, without compromising 
colour and quality. Many studies show 
that a coating helps extend the shelf-
life. However, so far, we lack adequate 
research on green chillies. 
 Recently, Jitendriya Panigrahi and 
team from the A.N. Patel PG Institute 
of Science and Research, Gujarat col-
laborated with an agricultural re-
searcher in West Bengal to come up 
with a solution. The team applied a 
coating agent, gibberellic acid, on 
green chilli to extend shelf-life. Gib-
berellic acid – gibberellin – is a plant 
hormone which stimulates plant 
growth and development. The team 
coated chilli samples with 1, 2 and 
3 ppm of gibberellic acid for 30 sec. 
They stored the samples in cold stor-
age and observed them for 45 days. 
Every nine days, the researchers as-
sessed their multi-enzyme and antioxi-
dant content. 
 The team noted a decline in the 
metabolic activities of organic acids 
like citric acid and a reduction in total 
phenolic content as well. They found 
that, in coated samples, many enzymes 
and antioxidants showed increased ac-
tivity during cold storage. The scien-
tists report that better results could be 
achieved with 2 ppm gibberellic acid 
coated samples than with 3 ppm or 
1 ppm. Just 2 ppm concentration of 
gibberellic acid gave a maximum shelf-
life of up to 45 days with good colour 
and quality. In uncoated chillies, skin 
colour changed and they spoiled easily.  
 The researchers conclude that gib-
berellic acid is a successful coating 
agent for perishable foods. It delays 
ripening and extends shelf-life. Since it 
is a plant hormone, the quantity used is 
not harmful for human consumption. 
For food and nutrition security, farm-
ers, traders and the government can 
adopt this strategy for the post-harvest 
treatment of green chillies.  

Sci. Hort., 225: 581–588 
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Pomegranate Peel for Pest Control 
Alternative to chemical termiticides 

Termites consume cellulose. In central 
India, they cause major damage to 
wheat crops. Termiticides, pesticides 
specific to termite management, impact 
the ecosystem as residue enters the 
food chain.  
 Recently, scientists from the CSIR-
National Botanical Research Institute 
and the KVK-Indian Institute of Sug-
arcane Research reported a termiticide 
prepared from the peel of Punica 
granatum – pomegranate.  
 The team first performed solvent  
extraction and fractionation of pome-
granate fruit peel powder and isolated 
the active polyphenol compounds. 
They characterized and annotated them 
using thin layer chromatography,  
using standard polyphenols for com-
parison. 
 With the help of liquid chromato-
graphy, the researchers quantified five 
phenolic compounds – Gallic, Caffeic, 
Ferulic, and Vanillic acid as well as 
Quercetin – from solvent extracts of 
pomegranate peel. By incubating Mi-
crocerotermes beesoni termite species 
with filter paper, pre-blotted with the 
phenol compounds, they arrived at 
percentage mortality with continuous 
monitoring over three days. They dis-
covered that, among the phenolics, 
Quercetin was the most effective  
termiticide with significant mortality 
rate. 
 Besides promising an alternative to 
hazardous chemical pesticides, this  
report also throws light on the use of 
waste material such as fruit rind. 
Commercializing such naturally avail-
able cost-effective polyphenols as eco-
friendly pest management will help 
farmers protect valuable crops. 

Ind. Crops Prod., 107: 320–325 

Soil Condition in Tree Plantations 
After successive planting 

Successive cropping in the same land 
degrades soil quality. With felling bans 
in forests, tree plantations are the only 
viable source of wood. Farmers now 
find tree cultivation more profitable. 
Some are even doing successive plan-
tations on the same land. However, due 
to the lack of continuous and long term 
studies, there is a lacuna in our under-

standing of the impact of tree planta-
tions on soil. 
 A collaborative effort of Vasu 
Duraisamy from the National Bureau 
of Soil Survey and Land Use Planning, 
India, with Selvalakshmi Selvaraj and 
Xiangqing Ma of the Fujian Agricul-
ture and Forestry University, China, 
reports that more than two successive 
plantations on the same site can have 
negative implications.  
 They collected soil samples from 
two different sets of Chinese fir planta-
tion. A total of 275 soil samples were 
thus randomly collected at different 
levels of 1 m soil profile. The first set 
was from 12, 21, 40 and 97-year-old 
plantations of first rotation and the 
second set from plantations of second, 
third and fourth rotations. The team 
compared the soil properties. 
 The researchers used metal soil 
cores to estimate bulk density by driv-
ing them into the soil. Then, they dried 
samples at 105C and estimated the 
soil dry weight to volume ratio – bulk 
density. Samples were used for esti-
mating the soil organic carbon concen-
tration using a Shimadzu total organic 
C analyzer and C : N ratio using a C/N 
analyzer. 
 The soil organic carbon concentra-
tion and C : N ratio were maximum at 
the 97-year-old plantation. However, 
the soil organic carbon concentration 
decreased by 3%, 3.6% and 14.3% be-
tween the first and second, second and 
third, and third and fourth rotations. 
Similarly, the C : N ratio also de-
creased in subsequent successive rota-
tions. 
 This study reveals that the succes-
sive growing of a single tree species on 
the same site causes a reduction in soil 
nutrient status. So it is up to forestry 
scientists, tree growers and industrial 
plantation managers to reframe their 
stand management practices for sus-
tainable productivity. 

Geoderma, 306: 127–134 

Aquaculture Cage Nets 
Preventing fouling 

Aquaculture using submerged nets is 
popular in many coastal areas as a 
means of livelihood. But the nets soon 
get a deposit of microorganism. Fila-
mentous fouling organisms increase 

the weight, deform the cages and re-
duce mesh openings. This, in turn, re-
duces the diffusion of water, food and 
waste, adversely impacting fish health. 

 
 Removing the fouling is costly. The 
nets are made of high density polyeth-
ylene, a nonpolar material, not condu-
cive to incorporating biocides to ward 
off the fouling agents. So Muhamed 
Ashraf and team from the ICAR Cen-
tral Institute of Fisheries Technology 
thought of a coating of polar or con-
ducting molecules over polyethylene to 
overcome the problem. They experi-
mented with PANI – polyaniline – a 
conducting polymer. PANI is easy to 
synthesise, cheap and highly stable. It 
offers good adhesion with organic 
films.  
 The researchers tried applying PANI 
over polyethylene nets. But PANI did 
not stick to the nets. So the scientists 
soaked the polyethylene nets in aniline. 
And then, on the next day, they added 
ammonium persulphate to polymerize 
aniline in situ. The aniline molecules 
polymerized and precipitated over 
polyethylene. The coating was stable, 
as demonstrated by continuous stirring 
of the nets in water. Hypochlorous acid 
produced by PANI over the surface re-
duced fouling. But not significantly. 
 So the scientists immersed the nets 
coated with PANI in a solution con-
taining varying concentrations of 
aqueous nano copper oxide solution. 
Copper oxide nanoparticles are known 
to prevent attachment of microorgan-
isms.  
 Using atomic force microscopy, the 
scientists confirmed that nano copper  
oxide nanoparticles are indeed ad-
sorbed over the polyethylene–PANI 
matrix in a uniform manner as projec-
tions which increased the roughness of 
the net. 
 Then the scientists left the treated 
nets in the waters of the Cochin estuary 
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for three months. Though the treated 
nets showed attachment of calcareous 
crystals, they were completely free 
from filamentous foulers. The nets 
coated with 0.02% nanocopper oxide 
showed good fouling resistance. 

 
 All this now brings hope to the peo-
ple who depend on aquaculture using 
submerged nets. However, to realize 
that hope, entrepreneurs may need to 
step in, to make the treated nets avail-
able in the market. 

Arabian J. Chem., 
10.1016/j.arabjc.2017.08.006 

Biodiesel Synthesis 
Reengineering Proteus vulgaris lipase 

Biodiesel is a mixture of fatty acid 
methyl esters produced by the trans-
esterification of triacylglycerol with 
methanol. This was traditionally 
achieved using catalysis by bases. 
Now, lipases, a family of enzymes, 
emerged as an alternative catalyst for 
biodiesel production. But lipases are 
notorious for their low stability. And 
that increases the costs of using the en-
zyme on an industrial scale. 
 Researchers from the Maharaja 
Sayajirao University of Baroda in col-
laboration with the University of Mel-
bourne, Australia have now come up 
with a simple solution to overcome this 
problem: they engineered Proteus vul-
garis lipase for thermal stability. 
 The thermal stability of an enzyme 
depends on internal linkages. Introduc-
ing disulphide bonds is a common 
strategy to improve enzyme thermal 
stability. The team engineered lipase 
from Proteus vulgaris to add cysteine 
amino acid residues into lipase to in-
troduce disulphide bridges.  
 The scientists then immobilized the 
newly engineered lipase by trapping it 
on hydrophobic polysulphone beads. 
These lipase loaded beads could now 

act as an easily retrievable catalyst for 
a transesterification reaction. The re-
searchers synthesized biodiesel using 
neem oil and methanol with the help of 
these beads. They improved the effi-
ciency of lipase catalysed transesterifi-
cation further, using ultrasonication. 
Ultrasonication helps the formation of 
a fine emulsion between immiscible 
fluids, leading to increased rate of the 
transesterification reaction. Sonication 
decreased the reaction time from 22 to 
24 h to 30 min. The team achieved 
98% yield with the method.  
 Thanks to a little tweaking of the 
enzyme and the use of ultrasonication, 
biodiesel production from non-edible 
oils, can be made more efficient. This 
changes the cost effectiveness of bio-
diesel production. Such approaches 
may pave the way for the industrial 
production of biofuel, reducing de-
pendence on fossil fuels. 

Fuel, 208: 430–438 

Improved Power Conversion  
Dye sensitized solar cells  

Over the past few years, dye-sensitized 
solar cells are emerging as alternatives 
to conventional silicon solar cells. 
Though they have lower power con-
version efficiency than the latter, their 
low cost, flexibility and good perform-
ance under ambient temperature attract 
the attention of scientists around the 
globe.  

 
Image: Fraunhofer ISE 

 Recently, a group of scientists from 
the Savitribai Phule University, Pune, 
in association with scientists from the 
Hanyang and the Dongguk Universi-
ties, Korea attempted to improve the 
efficiency of dye-sensitized solar cells. 
They report that plasma technology – 
treating thin film surfaces with ionized 
gas molecules – helps improve the  
efficiency of solar cells. 
 The scientists used oxygen plasma 
treatment on zinc oxide thin film dye-

sensitized solar cells and examined 
ZnO thin films before and after oxygen 
plasma treatment. The team observed 
no significant change on the structure 
and surface of the ZnO thin films, con-
firming their stability. However, they 
noted a considerable shift in the photo-
luminescence spectra of plasma treated 
thin films.  
 They suggest that oxygen plasma 
treatment is useful to increase interme-
diate energy levels and they claim that 
it is this which is responsible for the 
improved efficiency. The current den-
sity – voltage characteristics – showed 
that the power conversion efficiency of 
plasma treated thin film solar cells in-
creases to 0.76% from 0.36%.  
 Research on dye-sensitized solar 
cells is still in the initial stages. How-
ever, this use of a simple plasma 
treatment to double power conversion 
efficiency might improve the effi-
ciency and long-term stability of dye 
sensitized solar cells. 

J. Alloys Compound., 724: 348–352 

Anode for Lithium Ion Battery 
Higher performance 

Lithium-ion batteries are popular en-
ergy storage devices. However, those 
with graphite-based anodes have low 
lithium storage capacity and poor rate 
performance due to slow lithium-ion 
intercalation kinetics. 
 Scientists are trying to overcome 
these limitations by introducing alter-
native anode materials with higher lith-
ium storage capacities and better rate 
performance. Different metal oxides 
and sulphides have been proposed as 
alternatives to graphite-based anodes. 
Recently, researchers shifted their focus 
to mixed, rather than simple metal  
oxides, because they have better elec-
trochemical performance and electrical 
conductivity due to the synergistic  
effect of multiple metal species. Thus, 
many metal oxides became candidates 
for anodes in lithium-ion batteries. 
 Inspired by this concept, Indian sci-
entists from the Norwegian University 
of Science and Technology and the K. 
S. Rangasamy College, Tamil Nadu 
recently collaborated with the National 
University of Science and Techno- 
logy, Russia to come up with experi-
mental evidence for the improved  
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electrochemical performance of the 
Mg0.25Cu0.25Zn0.5Fe2O4/NiFe2O4 nano-
composites. 
 The scientists used ultrasonic spray 
pyrolysis. Ultrasonic waves mix the 
reactants well. The mixed fluids are 
broken into very small droplets by the 
spray and pyrolysis completes the reac-
tion. The process involves simultane-
ous change of chemical composition 
and physical phase. The resulting 
nanocomposites were hollow structures 
with high surface area – an advantage 
when used as anode material. 
 Using galvanostatic charge–discharge, 
cyclic voltammetry and electrochemical 
impedance spectroscopy on the elec-
trochemical lithium storage behaviour 
of this anode material, the team dem-
onstrated its efficacy. They found that 
the nanocomposites exhibited excellent 
cycling stability at a very high rate – 
1000 mAg–1 even after 500 cycles – 
making them highly promising anode  
material for future lithium-ion batteries. 
 Since the resultant products are fine 
spherical particles with uniform 
chemical composition and narrow par-
ticle size distribution, they have ap-
propriate properties for large-scale 
applications in industry.  

J. Alloys Compound., 725: 665–672 

Capturing Carbon 
Environmental culprit 

World climate is changing. Ice at the 
poles is melting and this is mostly  
attributed to an increase in carbon di-
oxide concentration in the atmosphere. 
According to the National Oceanic and 
Atmospheric Administration, the at-
mospheric carbon dioxide concentra-
tion has risen by 40% between 1750 
and 2016. Though renewable energy 
technologies, such as solar energy, 
wind power and biofuels, emit low 
carbon, they are still in their infancy. 
Mitigating atmospheric carbon dioxide 
has become one of the greatest chal-
lenges of current times. 
 Last fortnight, researchers from IIT 
Bombay in collaboration with the 
RMIT University, Melbourne, deve-
loped computational tools designed to 
capture carbon with porous materials 
using simulation.  

 The scientists conducted a detailed 
computational study on porous materi-
als like zeolites, porous carbon, cova-
lent organic frameworks and recently 
emerging metal organic frameworks. 
They found that creating open metal 
sites, adding functional groups, form-
ing constricted pore size, performing 
postsynthetic metal exchange and add-
ing extra framework ions enhance car-
bon dioxide uptake, particularly at 
industrial point sources. They also 
suggested modifications for better car-
bon capture. 

 
 The researchers say that assessing 
millions of possible nano-porous  
materials for carbon capture using ex-
periments is time consuming and ex-
pensive. Computational methods help 
us understand the molecular mecha-
nism of the formation of nano-porous 
materials and, thus, help design and 
optimize the protocol for the low-cost 
production of efficient nano-porous 
materials targeting carbon. 

J. Phys. D: Appl. Phys., 50(46): 463002 

Reinforced Concrete 
Blending improves strength 

Reinforced cement concrete of high 
strength is preferred for mass construc-
tion. Yet stories of untimely damaged 
bridges and buildings are not uncom-
mon. Long-term studies on structural 
properties are needed to understand the 
resilience of such constructions, espe-
cially in marine environments.  
 Scientists from the CSIR-Central 
Electrochemical Research Institute, in 
collaboration with scientists from the 
Republic of Korea experimented with 
reinforced concrete blocks made up of 
ordinary Portland cement and different 
types of blended cements. The long-
term performance-related study was 
done at Tuticorin, Tamil Nadu. 

 The concrete cubes were exposed to 
three conditions: atmospheric zone or 
dry condition, immersion zone at a 
depth of 5 m in the sea and splash zone 
or natural wave alternate wetting and 
drying conditions. Corrosion meas-
urements were carried out periodically, 
over 10 years. The scientists used AC 
impedance, potentiodynamic polariza-
tion, and gravimetric weight loss to 
measure the corrosion rate. To under-
stand the structural changes, they used 
X-ray diffraction and scanning electron 
microscopy analysis. 
 The chloride and sulphate ions pre-
sent in salt water cause damage due to 
corrosion of the reinforcement. Irre-
spective of exposure conditions, steel 
embedded in the blended concrete 
showed improved corrosion resistance. 
Higher amounts of silicon dioxide in 
blended cements accelerate the forma-
tion of calcium-silicate-hydrate gel. 
The presence of high amounts of alu-
mina accelerates the formation of 
Friedel’s salt in marine environments. 
It reduces porosity and permeability and 
gives considerable resistance against 
chloride and sulphate induced corro-
sion. 
 After 10 years of exposure, blended 
cements show superior compressive 
strength in atmospheric zones, com-
pared to ordinary cement. A minor 
strength decrease occurs in immersion 
and splash zones due to the formation 
of calcareous deposits as a result of 
pozzolanic reactions. 
 The blended cement concretes 
showed high bio-fouling attachment 
indicating suitability for the growth of 
marine organisms. Thus, blended ce-
ment concretes are more durable than 
ordinary cement in marine environ-
ments. So, now, we can look forward 
to safer bridges. 

Construct. Build. Mater., 154: 349–360 
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Science Last Fortnight 
 

Carbon Sequestration 
Role of agroforestry  

India released its National Policy on 
Agroforestry in 2014, the first of its 
kind in the world. The policy recog-
nizes that incorporating trees in farm-
lands, along with crops, will increase 
productivity as well as aid in mitigat-
ing environmental issues.  
 That trees sequester carbon dioxide 
is well established. But how much car-
bon is sequestered by trees, especially 
in complex systems like agroforestry? 
 Twenty one scientists, from different 
institutions in India, came together to 
tackle this problem. They conducted a 
detailed survey in 26 districts of 10 
different states in India, using two-
stage random sampling. The average 
number of trees on farmers’ fields was 
around 19 trees per ha. The team enu-
merated the available trees per hectare 
through complete survey and found 
that 32 tree species were predominant. 
The researchers grouped them into 
three categories: fast, medium and 
slow growing.  
 The scientists collected primary as 
well as secondary data on tree and crop 
components. They used some data like 
rotation length, wood density, carbon 
contents, incremental data, etc. from 
already published works. These data 
were used for the quantification of the 
carbon sequestered using a process 
based carbon estimation model. The 
net carbon sequestered, including the 
soil carbon sequestration, ranged from 
4.28 to 24.13 Mg ha–1. 

 
Image: S. Suresh Ramanan 

 The team reports that the total bio-
mass per unit of land was higher in the 
case of agroforestry systems than in 
monocropped farmlands. This is due to 
higher carbon sequestration. The re-

searchers also quantified the sequestra-
tion potential of existing agroforestry 
systems: 0.21 Mg C ha–1 yr–1.  
 The scientists claim that the agrofor-
estry systems in the country can offset 
one-third of total greenhouse gas emis-
sions from the agriculture sector and 
more than 6% of total greenhouse gas 
emissions at the country level.  
 This information is useful not only 
for farmers but also for planners and 
policy makers in negotiations related 
to climate change.  

Agrofor. Syst., 91(6): 1101–1118 

Cheaper Source of Eugenol 
Selection of a superior tulsi 

Tulsi – Ocimum sanctum – is a sacred 
plant with several medicinal and thera-
peutic properties. The presence of 
eugenol in its essential oils contributes 
to its therapeutic potential. Eugenol is 
also used in perfumes, aromatherapy 
and as flavouring agent in the food in-
dustry. But how do we select the best 
accession for industrial application? 
 Last fortnight, Parmeshwar Lal Sa-
ran and a team of scientists from the 
ICAR-Directorate of Medicinal and 
Aromatic Plants Research, Boriavi  
studied the morphological and chemi-
cal characters of different accessions 
of tulsi. 
 The researchers selected 10 acces-
sions from different regions of Gujarat, 
sowed the seeds, raised the plants and 
harvested the leaves. They extracted 
essential oils and examined their 
chemical composition using gas chro-
matograph–mass spectrometry, to 
separate liquid mixtures and identify 
the components. The team observed 
maximum eugenol content in DOS-1 – 
accession, collected from Mogar,  
Anand. Eugenol content increased with 
harvesting stages. However, younger 
leaves had lesser -caryophyllene, a 
constituent of essential oils that re-
duces inflammation and neuropathic 
pain response. 
 The scientists studied the relation-
ship between peltate gland and age of 
leaf at three stages of growth. They 
found that DOS-1 leaves contained 
maximum number of peltate glands in 

all stages along with maximum dry 
leaf recovery. 
 Ocimum species grow in varied soil 
and climatic conditions. The crop can 
be harvested 90–95 days after planting 
and produces subsequent harvests at 
60–65 day intervals. Examining the 
economics of cultivation, the scientists 
also found that it is cheaper to cultivate 
tulsi than clove, a major source of 
eugenol. Farmers can now start culti-
vating tulsi instead as it is more eco-
nomical and herbal industries can use 
this cheaper source of eugenol. 

J. Ind. Crop. Prod., 108: 700–707 

Pineapple for Health 
Avoid insulin side effects 

Insulin, a peptide hormone produced 
by the pancreas, regulates the metabo-
lism of carbohydrates, which in turn 
helps maintain the sugar level in the 
body. When the pancreas fail to pro-
duce adequate insulin, as in Type-I 
diabetes, body sugar level can be main-
tained by supplying the hormone from 
outside. Due to the periodic surges in 
insulin level, such patients are prone to 
insulin deposition in the body. The 
deposition of insulin aggregates on the 
liver surface pose threats of improper 
liver functioning. Neuropathological 
symptoms may also develop.  

 
Image: Wikimedia Commons 

 Sromona Das and Debasish Bhat-
tacharyya from the CSIR-Indian Insti-
tute of Chemical Biology now suggest 
bromelain, an enzyme from pineapple, 
to tackle this problem. Bromelain is 
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extensively used for therapeutic pur-
poses and has the ability to hydrolyse 
collagen, elastin, casein, fibrin and 
haemoglobin. 
 The researchers dialysed insulin ex-
haustively against water, added acetic 
acid and filtered the solution to obtain 
its monomer form. The monomeric in-
sulin was diluted with hydrochloric 
acid and heated for three hours to initi-
ate fibril formation. 
 In the meantime, they took the edi-
ble portion of ripe pineapple, ground 
and centrifuged it, to separate the 
juice. They mixed this juice with so-
dium phosphate to reduce its sticky na-
ture and centrifuged it again. They ran 
the supernatant through a gel filtration 
column and assayed the fraction that 
contained bromelain for proteolytic  
activity. Then they digested the brome-
lain, separated the peptides and 
checked the molecular weight, to make 
sure that the fraction was indeed bro-
melain. 
 To study the effect of bromelain 
peptides on the formation and destabi-
lization of insulin fibrils, the scientists 
added bromelain peptides to insulin  
fibrils after six hours. They withdrew 
small samples from the mixture at 
12 hour intervals for observation under 
high resolution microscopes. And 
found that the fibrillar structures were 
being converted to oligomers of low 
molecularity due to the activity of 
bromelain.  
 They re-confirmed this through 
many other tests and imaging proce-
dures. 
 This finding can be used to develop 
a preventive treatment against insulin 
fibril formation in the body and com-
mercialized at an affordable cost.  

J. Cell. Biochem., 118(12): 4881–4896 

Pregnancy Disorder 
Early screening technique 

Preeclampsia, hypertensive disorders 
of pregnancy, is an obstetrics problem 
commonly encountered during the  
second trimester of pregnancy. If un-
treated, it leads to severe eclampsia – 
convulsions, coma and death. It is the 
major cause of maternal and foetal 
morbidity and mortality. The aetiology 
of the disease remains unknown and 
there is no good biomarker for early 

diagnosis of the problem. Available 
biomarkers – single or combination – 
exhibit only 73% sensitivity.  
 A team of researchers from the Lady 
Hardinge Med College and Hospital in 
collaboration with the Indian Council 
of Medical Research, New Delhi,  
recently reported a placental growth 
factor as biomarker in the Asian popu-
lation for the early detection of hyper-
tensive disorder of pregnancy. The 
team found that the placental growth 
factor is a better marker than preg-
nancy associated plasma protein A and 
biophysical parameters.  
 The researchers considered a com-
bined model of maternal factors, 
plasma protein A and a uterine artery 
pulsatility index, and found 73% sensi-
tivity towards detection. When the pla-
cental growth factor biomarker was 
considered with the combined model, 
they recorded 91% increased sensitiv-
ity for detection and 35% false positive 
results.  
 Reflecting on these facts, the re-
searchers stated that placental growth 
factor is a better marker than  
plasma protein A and biophysical para-
meters. 
 Further studies are required to inves-
tigate the specific role of biophysical 
parameters when placental growth fac-
tor is used as biomarker.  
Int. J. Gynecol. Obstet., 139(3): 301–306 

Sewage Treatment  
Increases antibiotic resistance? 

Antibiotic resistance is a global health 
concern. Indiscriminate use of antibio-
tics is the primary cause. Antibiotics 
are not always metabolized completely 
and are excreted with faeces. This cre-
ates a selection pressure for the prolif-
eration of resistant bacteria. Existing 
sewage treatment plants cannot elimi-
nate residual antibiotics. In fact, it is 
reported that there is a higher abun-
dance of Escherichia coli resistant to 
ciprofloxacin and cephalothin in 
treated effluent than in raw sewage.  
 Recently, scientists from IIT Delhi 
studied antibiotic resistance in micro-
organisms from Delhi’s sewage treat-
ment plant effluents. They collected 
samples from 12 sewage treatment 
plants, two of which have chlorination 
units and anaerobic digesters. 

 The scientists found E. coli and 
Pseudomonas aeruginosa in abun-
dance. These bacteria are commonly 
associated with diarrhoea and pneumo-
nia, and are among the top ten causes 
of death in India. They examined the 
presence of extended-spectrum -
lactamase, an enzyme that confers re-
sistance on most -lactam antibiotics 
and carbapenem-resistant bacteria. 
Both species showed resistance to ex-
tended-spectrum -lactamases and car-
bapenem. The scientists found that 
sewage treatment plants with chlorina-
tion units and anaerobic digesters per-
formed better and had significantly 
less antibiotic-resistant bacteria.  
 These findings go against the belief 
that treated water is safer: in fact, it 
becomes more dangerous. Continuous 
monitoring of sewage plant effluents 
and improvement of treatment tech-
nologies are solutions to prevent the 
increase of bacterial resistance. Use of 
antibiotics needs to be regulated to re-
duce the disease burden in the country. 

J. Chemosphere, 188: 249–256 

Bamboo Charcoal Nanocomposites 
Removing dyes from wastewater 

Dye molecules in wastewater from in-
dustries pose environmental issues. 
Photodegradation of organic dyes us-
ing nanomaterials in the presence of 
sunlight is emerging as an innovative 
solution to the problem. 
 Last fortnight, Nithiyadevi and 
Ravichandran, from the AVVM Sri 
Pushpam College, Thanjavur, reported 
enhancing the photocatalytic activity 
of ZnO : Ag nanoparticles using bam-
boo charcoal. 
 The team prepared ZnO : Ag/ 
bamboo charcoal nanocomposites us-
ing a soft chemical method and studied 
their photodegradation performance in 
comparison with pure ZnO : Ag 
nanoparticles. 
 The scientists used photolumines-
cence spectroscopy – an effective tool 
to evaluate surface defects of the syn-
thesized samples – and found uniform 
dispersion of ZnO : Ag nanoparticles 
on the bamboo charcoal. Moreover, 
there are no traces of nanocomposite 
agglomeration on the sample surface. 
 They also measured the photodegra-
dation of methylene blue and malachite 
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green dyes by the ZnO : Ag/bamboo 
charcoal nanocomposite. The scientists 
recorded a photodegradation efficiency 
of around 95% for both dye samples 
after 45 min of solar irradiation. 
 They also tested the antibacterial ac-
tivities of the samples against Staphy-
lococcus aureus and Escherichia coli 
bacteria. They observed improved  
antibacterial activity of the nanocom-
posite.  
 The scientists claim that the 
ZnO : Ag/bamboo charcoal nanocom-
posite is a promising photocatalyst to 
deal with harmful organic dyes and, 
since the material doubles up as an  
antibacterial agent against microorgan-
isms, it can be used in wastewater 
treatment. They suggest that the prop-
erties are mainly due to the presence of 
a natural adsorbent, bamboo charcoal. 
 Bamboo charcoal is an easily avail-
able raw material that helps hold the 
nanoparticles. Thus, it improves 
photodegradation efficiency. This re-
port can be used to develop a cost ef-
fective material for the degradation of 
water contaminants.  

Acta Metal. Sin-Engl., 30: 1249–1256 

Bifunctional Peptide Gels 
Oil spill and wastewater management 

Effluents, especially oil and textile 
dyes, are major pollutants affecting 
water ecosystems. Though the water is 
treated partially, toxic sludge remains 
a challenge. Recently, gel-based sys-
tems for wastewater treatment have 
emerged as material for water treat-
ment. They are gaining attention due to 
their efficiency, high sensitivity, water 
permeability and reusability. Such  
gelators are gel-based assemblies of 
polysaccharides or peptides. 
 Scientists from the Indian Associa-
tion for the Cultivation of Science, 
Kolkata in collaboration with the Uni-
versity of Reading, United Kingdom 
now report a peptide gelator with  
bifunctional property to bind to or-
ganic dyes and oil spills. The research-
ers synthesized an amphiphilic peptide  
gelator P, comprising 9-fluorenyl-
methyloxycarbonyl coupled to 12-
aminododecanoic acid and alanine. 
With the help of Fourier transform in-
frared spectroscopy, small angle X-ray 
scattering and field emission scanning 

electron microscopy, they interpreted 
the structural arrangement and molecu-
lar packing of gelator P in assembled 
state. 
 Using UV-Vis spectroscopy, they 
characterized the dye absorption ability 
of P against Acid black 1, Congo red, 
Direct red 80, Malachite green and 
Rhodamine B. Gelator P had good  
removal efficiency towards all dyes 
tested, irrespective of cationic or ani-
onic nature.  
 By phase-selective gelation, P is 
also effective to gel out diesel, petrol 
and pump oil from a water–oil mixture. 
Recovery of dye bound P was possible 
after three cycles of dye removal.  
 Peptides gelators are biocompatible 
and environmentally safer remediation 
systems. This study recommends  
the biomaterial gelator P as a cost-
effective starting material for waste-
water treatment. The textile industry 
and oil spill recovery organizations 
will benefit from such ambidextrous, 
biocompatible and bifunctional gelator 
reclamation systems. 

Interface Focus, 7: e20160128 

Analysing Rainstorm Events 
Predict rainfall, prevent floods 

Extreme rainfall can cause severe floods 
and destroy lives. Increased human  
activities, leading to rise in global tem-
peratures, have impacted rainfall 
events. In the last century the frequency 
of occurrence of rainstorms over India 
shows an increasing trend. Predicting 
rains to prevent flood risks has become 
crucial. 
 Last fortnight, scientists from the Sri 
Venkateswara University, Tirupati, the 
Ministry of Earth Sciences and the  
National Centre for Weather Forecast-
ing, New Delhi collaborated to evalu-
ate various models for weather 
prediction in India. The team per-
formed a global ensemble data analysis 
using THORPEX, a system research 
and predictability experiment for three 
weather forecasting models: the Euro-
pean Centre for Medium-Range 
Weather Forecasts, the National Centre 
for Environmental Prediction and the 
UK Met Office. 
 The researchers took data sets from 
15 rainstorm events for the period 
2007–2015. They analysed the data for 

the spatial distribution and intensity of 
the rainstorm events. The team also 
studied various statistical parameters 
such as mean error, root mean square 
and correlation coefficients to compare 
these models. 
 They found that the spread is large 
in the European Centre for Medium-
Range Weather Forecasts and UK Met 
Office models, followed by the  
National Centre for Environmental 
Prediction model. The comparison  
also revealed that rainstorm events  
are predictable up to five days in  
advance. 
 The scientists claim that this is a 
new milestone in atmospheric research. 
Such comparisons of existing systems 
can also form the basis for designing 
new and more efficient models. 

Atmos. Res., 198: 194–204 

Biodegradable Food Packaging 

Food packaging enhances and protects 
food all the way from the processing 
stage, through storage, to the final con-
sumer. Without packaging, materials 
handling would be messy and ineffi-
cient. In the last decade, new forms of 
food packaging have not only in-
creased the shelf life of foods, but also 
their safety and quality. Antimicrobial 
packaging is one such innovation. 
 Recently, a research team from the 
CLRI, Chennai; AC&RI, Madurai and 
RVS Agriculture College, Thanjavur 
developed a new material for food 
packaging using the combinatorial ef-
fect of sustainable and biodegradable 
natural antimicrobial compounds. 
 The scientists created the new envi-
ronment friendly food packaging by 
fortifying natural chitosan-based com-
posite film with basil oil that has an-
timicrobial and antioxidant properties. 
The team evaluated the antifungal  
effect of the composite film with a  
poison plate technique using four  
important food pathogenic fungi – 
Aspergillus niger, Aspergillus flavus, 
Fusarium sp. and Penicillium sp. They 
found that the film inhibited patho-
genic fungal growth at 0.1% concen-
tration. The researchers also studied its 
thermal stability using thermogravim-
etric analysis and the smooth morpho-
logy of the composite films with 
scanning electron microscopy.  
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 The chitosan used in the study came 
from Loligo duvauceli pens. Since the 
squid pen obtained from Loligo  
duvauceli were wastes from the food 
processing industry, the films also 
proved economical.  
 The researchers claim that this new 
eco-friendly packaging could provide 
food safety and minimize the need for 
chemical preservatives. The reduced 
risk of spoiling makes it amenable for 
various food packaging applications. 

Food Measure, 11: 2160–2170 

Muting Mycobacteria 
Epigenetic regulation 

Epigenetics is a modification of  
genome, without changing DNA  
sequence, to switch off or switch on 
genes that are necessary to deal with 
environmental changes. Epigenetic 
changes are important for survival. 
However, little is known about such 
modification of genetic expression in 
bacteria. 
 Take tuberculosis, for example. This 
devastating disease is caused by Myco-
bacterium tuberculosis. To deal with 
the pathogen, we need to understand 
how epigenetic modifications help

overcome stresses within the human 
body. We know that a part of the ge-
nome of the bacteria is packed together 
with histones, a class of proteins, and 
are not expressed while a part of the 
genome is more open to translation  
to RNA. What are the molecular  
processes that lead to binding of his-
tones?  
 Nagaraja and others from the Indian 
Institute of Science suspected that a 
histone-like protein, HU, plays a major 
role in the gene regulation of mycobac-
teria. From their experiments, they  
observed that HU is essential for bacte-
rial growth. They also noticed that HU 
is acetylated at specific sites by en-
hanced intracellular survival protein, 
Eis. Acetylation of HU decreased its 
binding to DNA and relaxed the chro-
matin structure, making the genes at 
that site accessible for translation.  
 They discovered that another protein, 
Rv1151c, removes the acetyl group 
from HU. They also confirmed that the 
deacetylation of HU changes its DNA 
binding and leads to the formation of 
bridged compact structures of the bac-
terial chromatin, making that part of the 
genome inaccessible for translation.  

 Rv1151c is the only Sirtuin informa-
tion regulator 2 like protein in myco-
bacteria. Sirtuins have been seen to 
have antiaging action in higher ani-
mals. The researchers claim that this is 
the first report showing that Sirtuin 
deacetylates a histone-like protein 
from mycobacteria.  
 They say that epigenetic regulation 
of HU might equip the pathogen for 
survival. Understanding epigenetic 
regulation of mycobacteria will help 
develop drugs to control the pathogen 
in this era of antibiotic resistance. 

Biochem. Biophys. Res. Commun.,  
493: 1204–1209 
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Science Last Fortnight 
 
Studying the Past for a Safer Future 
Proximity warning about earthquakes 
In 2001, on Republic Day, the Bhuj 
earthquake jolted the nation. It was 
the strongest contemporary seismic 
event recorded in India. The Kachchh 
is a very seismically active intra-
continental region, documenting 
more than 13,000 shocks since 2001. 
Scientists from Gujarat and Jhark-
hand collaborated with scientists from 
Chile to do a post mortem of the se-
quence of the Kachchh rift, post the 
Bhuj earthquake.  
 Spatial and magnitude distribution 
of the seismicity are acknowledged to 
have scale invariant properties and 
present multi-fractal dynamics. Ear-
lier studies show that there is a 
strong and reliable multifractality in 
the spatial distribution of epicentres 
and the magnitude fluctuations of 
earthquakes. 
 So the scientists scrutinized the 
Kachchh region earthquake dataset, 
of magnitude 3 and higher, from 2001 
to 2012. They performed a fractal 
analysis of the entire dataset to de-
rive the fractal dimension spectrum. 
For better accuracy, they derived 
equations for the seismic sequence 
analysis using the epicentre distribu-
tion of earthquakes, and not the 
depth. They used the method of cor-
relation-integral partitioning to pro-
vide relative changes accurately.  
 The scientists studied the behav-
iour of generalized fractal dimensions 
preceding the occurrence of a large 
earthquake and subsequent moder-
ate shocks. Their calculation showed 
a relatively lower fractal dimension. 
This corroborates earlier studies and 
the calculations seem consistent and 
reliable. 
 Interestingly, their analysis also 
shows that the multi-fractal dimen-
sion spectrum exhibits remarkable 
minima before the main shock. The 
researchers say that this indicates in-
crease of clustering and reflects an 
accumulation of energy within the 
tectonic domain.  
 They found that the multi-fractal  
dimension spectrum decreased with 
increasing clustering of events in time 
before a moderate magnitude earth-
quake. The multi-fractal dimension 

spectrum then increased to a maxi-
mum at the time of the main shock, 
releasing the energy suddenly. These 
evidences suggest that the spatial dis-
tribution of epicentres is not random, 
and shows self-organized criticality. 
 Such studies can be used to de-
velop a warning system for seismic 
events. Timely warning may aid bet-
ter earthquake preparedness. 

Physica A, 17: 30663–30665 

Aerosols over Northern India 
Biomass burning is culprit 

Aerosols, minute particles suspended 
in the atmosphere, affect the earth’s 
energy budget and climate directly by 
scattering sunlight directly back into 
space. Aerosols also modify cloud 
particles in the lower atmosphere. 
The Indo-Gangetic Plain is an aero-
sol hotspot, due to high loading of 
aerosols – natural dust, black carbon, 
organic matter, sulphates, nitrates 
and ammonium. This high content af-
fects monsoon onset, duration and 
intensity, especially over northern In-
dia and the Himalayas. It introduces 
uncertainty in weather forecasts. 
 To overcome this problem, re-
searchers from the Aryabhatta Re-
search Institute of Observational 
Sciences, Nainital in collaboration 
with researchers from Greece and 
China studied the role of relative hu-
midity on aerosol properties. They 
measured aerosol optical and physi-
cal properties in Nainital. They con-
sidered aerosols of less than 1 
micrometre and those that were more 
than 10 micrometres to understand 
the effect of aerosol size on weather 
modification. 
 They traced the origin of the air 
mass reaching Nainital to biomass-
burning areas of north-western India 
and polluted air masses from the 
Ganges Valley. They found that local 
smoke plumes are later coated with 
industrial aerosols from northern In-
dia. This makes the aerosols larger 
and more hygroscopic. 
 In November–December, biomass-
burning is greater. This, too, makes 
the aerosols coarser, less absorbing 
and more hygroscopic. Their hygro-
scopicity is a major factor in introduc-
ing errors in weather predictions. 

 These preliminary results are  
not adequate to improve weather  
prediction accuracy. Sophisticated in-
strumentation and systematic meas-
urements of aerosol properties and 
their dynamics in the atmosphere 
may generate the data needed.  
Sci. Total Environ., 605–606: 124–138 

Fluoride-free Water 
Bioremediation by bacterium 

Excessive fluorides in drinking water 
cause mottled teeth, skeletal fluoro-
sis, and neurological complications. 
In India, groundwater receives fluo-
rides from naturally occurring fluo-
ride-bearing rocks or industrial 
operations such as phosphate min-
ing. According to the Health minis-
try’s estimates, this problem affects 
more than eleven million Indians. 
Current methods of fluoride removal – 
electrodialysis, ion exchange, and ad-
sorption – are expensive and create 
waste disposal issues. 
 Recently, researchers from the Na-
tional Institute of Technology, Dur-
gapur used a bacterium, Providencia 
vermicola, to remove fluoride from 
water. They isolated the bacterium 
from a hand-pump at Madhabpur, 
West Bengal where the concentration 
of fluoride is 18 mg per litre, twelve 
fold more than the safe limit for fluo-
ride consumption (1.5 mg/l) in drink-
ing water. 
 The researchers hypothesized that 
the fluoride ions attach themselves to 
the cell wall of this bacteria via ion-
binding molecules. The fluoride dif-
fuses into the bacterium cell, forming 
complexes with other ions. The team 
analysed the changes in the bacte-
rium before and after fluoride uptake.  
 They used electron microscopy to 
examine changes in the surface 
structure of the bacterium. Using X-
ray analyses, they studied its ele-
mental composition. To achieve 
maximum fluoride removal efficiency, 
the scientists optimised various pa-
rameters for bacterial growth. They 
found that, when P. vermicola was 
grown with dextrose and nitrogen 
sources at pH-7 and 37C, maximum 
fluoride removal of 82% can be 
achieved when the fluoride concen-
tration of water was 20 mg/l.  
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 The team believes that P. vermi-
cola’s mechanism to bioaccumulate 
fluorides can be used to remediate 
fluoride contaminated water.  

J. Environ. Manage., 204: 413–423 

Cotton Leaf Curl Disease  
 Micro RNA to the rescue 

Cotton is an important cash crop, 
vulnerable to cotton leaf curl disease. 
Symptoms include darker and thicker 
veins and cup-like structures below 
leaves. The disease leads to growth 
stunting and reduction in flowering 
and boll formation. This is a major 
threat to cotton production. Bego-
movirus, causing the disease, under-
goes frequent changes in its genome, 
making it difficult to breed cotton va-
rieties resistant to the virus. 
 Researchers led by Jawaid Khan 
from the Jamia Millia Islamia, New 
Delhi examined the genome of the vi-
rus and plant response. Based on in 
silico target prediction analysis, they 
homed in on two cotton microRNAs – 
miR398 and miR2950 – as the gene  
silencers of begomovirus. This indi-
cated multiplicity of miRNA targets 
within the viral genome, a sign of 
good antiviral defence. 
 So the researchers developed 
transgenic plants with precursors of 
miR398 and miR2950 genes. They 
used HS6, a high yielding variety of 
cotton. The transformed plants ap-
peared phenotypically normal. There 
seemed to be no side effects of the 
miRNAs on the morphology or devel-
opment of the transformed cotton 
plants. In fact, the number of flower 
buds/bolls was higher in transgenic 
lines! 
 The team developed a total of ten  
cotton plants and subjected them to 
biological and molecular analyses. 
They confirmed the presence of the 
miRNA precursors using polymerase 
chain reaction and Southern blotting. 
Expression levels of the miRNAs 
were assessed by semi-quantitative 
Real Time-PCR, Real-Time quantita-
tive PCR and northern hybridization 
in the PCR-positive lines.  
 Southern hybridization revealed 
that multiple copies of the T-DNA 
were integrated into the genome of 
the transformed plants. Remarkably, 
expression of pre-miRNAs was seen 
to be nearly six fold higher in the 
transgenic plants. 

 The researchers inoculated the 
transgenic cotton lines with an insect 
vector, the whitefly, Bemisia tabaci, 
carrying begomovirus. Four of the 
transgenic plants remained symptom-
free. Though a very low titer of viral 
DNA could be detected by the most 
sensitive assay, the symptoms could 
not be detected in any of the trans-
genic plants. Most encouragingly, 
beta-satellite, the part of the viral ge-
nome generally associated with 
symptoms of the disease, was not 
detectable in the transgenic plants. 
 The study is a boon to cotton farm-
ers. Identifying plant miRNA targets 
that inhibit or suppress viral activity, 
using software, can help develop virus 
resistant crops. 

J. Biotechnol., 263: 21–29 

Increasing Plum Shelf Life  
Coating with chitosan 

Plums, grown in hilly Himachal 
Pradesh, Jammu and Kashmir, Utta-
rakhand and Uttar Pradesh, are mi-
nor fruit crops of great importance. 
They are rich in sugars and vitamin 
A. However, as they ripen, they rap-
idly soften, leading to short shelf life. 
So, they are stored at 0C. But this 
may lead to chilling injury symptoms: 
flesh translucency and internal 
breakdown that affect quality and re-
duce consumer acceptability. 

 
By Fir0002 Wikipedia via Wikimedia Commons 

 To overcome the problems associ-
ated with cold storage, a team led by 
Shruti Sethi from the Indian Agricul-
tural Research Institute, New Delhi, 
has now produced an easy solution – 
coating plums with a non-toxic poly-
saccharide, chitosan. 
 They selected healthy mature 
‘Santa Rosa’ plums from Kullu and 
divided them into two lots. The scien-
tists then prepared a chitosan solu-
tion, dissolving it in distilled water 
containing glacialacetic acid and 

Tween 80. They maintained an acidic 
pH of 5.0, adding sodium hydroxide. 
One lot was coated with this chitosan 
solution and the other, with distilled 
water. The team then air dried both 
lots and packed them in plastic pun-
nets, to be stored in cold conditions. 
 The scientists observed the stored 
fruits at 7-day intervals for 35 days. 
And found that coating plum with chi-
tosan helps in a 50% reduction in 
weight loss, as chitosan prevents 
evaporation of water content. They 
also observed that the fruits retained 
more glossiness and firmness than 
non-coated plums. 
 ‘We observed the lowest level of 
soluble solids content in chitosan-
coated fruits throughout the storage 
period, resulting in the slow ripening 
of plums’ says Manish Srivastav. 
 In plums, the pectin methylesterase 
enzyme is responsible for softening. 
Coating with chitosan inhibits carbon 
dioxide production and results in the 
suppression of pectin methylesterase 
enzyme activity. 
 Exporters can use this finding to 
extend plum postharvest shelf life. 
Agricultural extension workers would 
do well to popularize this technique 
for the benefit of farmers. 

Sci. Hortic., 226: 104–109 

Jamun Wine 
Effect of yeast and seeds  

Jamun is a nutritious seasonal fruit 
rich in vitamins and minerals. The 
jamun fruit, seeds, bark and leaves 
have medicinal properties. As jamun 
fruits are highly perishable, process-
ing them into various non-alcoholic 
and alcoholic beverages helps pres-
ervation. The fruits and wine are 
known to be astringent. But there is a 
need to enhance the sensory qualities 
for balancing the bitterness. 
 It is known that, in winemaking, 
seeds have a major role. Polyphenols 
from the seeds, contribute to wine  
astringency and stabilization of the 
colour. And jamun seeds have a vari-
ety of medicinal effects. So research-
ers from the CSIR-CFTRI, Mysuru 
investigated the role of jamun seeds 
and yeast strains on the vinification 
of jamun.  
 They used Saccharomyces cere-
visiae and Pichia gummi-guttae 
strains for fermentation. Jamun wine 
produced from different isolates did 
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not show variation in chemical and 
sensory properties.  
 Principal Component Analyses of 
the components of the wine revealed 
anthocyanins in younger wines im-
parting redness to jamun wines. 
However, wines produced with seeds 
are found to be prone to browning. 
The scientists say that this may be 
due to the interaction of phenolics with 
other components like anthocyanins 
and polysaccharides during ageing. 
 The researchers observed high 
phenolic content of wines fermented 
with the seeds. However, these phe-
nolics decreased during ageing. Cor-
relation of sensory attributes with 
phenolic components by cluster 
analysis indicated that the organolep-
tic properties are influenced by phe-
nolic composition. However, there 
was a negative correlation between 
overall taste and ethanol index, col-
our and polymeric anthocyanins. The 
malic acid content, which contributes 
to the sour taste in wine, was signifi-
cantly reduced in the presence of 
seeds during fermentation.  
 Both yeast and seeds have an im-
pact on the chemical properties of 
wine. However, seeds have a domi-
nating influence on the overall quality 
of the wine, say the scientists. Incor-
porating jamun seeds during jamun 
wine fermentation balances astrin-
gency and enhances the organoleptic 
attributes of the wine. The team 
hopes that this would be useful to 
produce jamun wine with acceptable 
sensory attributes and bring down the 
shortcomings of the product. 

Food Chem., 237: 693–700 

Smartphone as Glucometer  
Testing diabetes 

According to the WHO, the number of 
diabetics has risen from 108 million in 
1980 to 422 million in 2014. The 
common method of diagnosis in-
volves testing blood from a finger 
prick. However, this is painful. Thus, 
saliva, tears and urine have emerged 
as alternatives in the form of electro-
chemical biosensor devices. But 
then, sensor fabrication involves ex-
pensive, complex procedures and 
costly reagents. 
 Recently scientists from the IIT and 
the AIIMS Delhi reported developing 
a smartphone-based glucose detec-
tion method. They fabricated filter 

paper-based test strips containing 
glucose oxidase which react with sa-
liva and change colour according to 
the glucose concentration. The filter 
paper is protected by lamination films 
on both sides. One of the lamination 
films has a small opening where a 
saliva sample can be dropped into 
the filter paper. The test strip has a 
nylon mesh cover.  
 The team used spiked saliva sam-
ples to calibrate the biosensor. A sa-
liva sample is applied to the strip 
through the nylon mesh. The colour 
changes are scanned on the other 
side of the strip using the smartphone 
application, designed to estimate glu-
cose levels with respect to changes 
in RGB pixel intensity.  
 The researchers validated the bio-
sensor on both healthy and diabetic 
subjects, aged 20–80, at the IIT Delhi 
hospital. The procedure is painless 
and can be performed even by non-
professionals with limited training. 
Moreover, the cost of the overall ana-
lytical performance and sensor test 
strip is lower than those in existence. 
The scientists plan further develop-
ment of this sensor by automating 
strip manufacturing and look forward 
to commercializing the product.  

Anal. Chim. Acta, 996: 54–63 

Ciprofloxacin Bioavailability 
Halloysite nanotubes as drug carrier 

Antibiotic bioavailability is a major is-
sue in treating bacterial infections. 
Some antibiotics, such as ciproflox-
acin, tend to bind to iron reducing 
their solubility and, hence, absorp-
tion. Encapsulating antibiotics onto a 
nano-matrix alleviates such interac-
tions and aids in their controlled re-
lease.  
 Scientists from the Gujarat Forensic 
Sciences University and the Gujarat 
Environment Management Institute 
Gandhinagar, recently used hallo-
ysite nanotubes as drug carrier for 
ciprofloxacin, a broad-spectrum anti-
biotic with bactericidal properties 
against clinically important patho-
gens. Halloysite, an aluminosilicate 
clay mineral with tubular nanostruc-
tures, is biocompatible and has been 
tested as delivery system for many 
pharmaceutical products.  
 The researchers incorporated an 
amino functional group into halloysite 

nanotubes. They loaded ciprofloxacin 
into the nanotubes and examined the 
structure using a transmission elec-
tron microscope. They confirmed the 
presence of ciprofloxacin in the hallo-
ysite nanotube by looking at the Fou-
rier transform infrared spectra with 
specific absorption bands corre-
sponding to ciprofloxacin. 

 
By VA Vinokurov via Wikimedia Commons 

 The team performed antibacterial  
assay against Escherichia coli and 
Staphylococcus aureus and con-
firmed reduction in the bactericidal 
activity of ciprofloxacin on complexa-
tion with iron. Using an in vitro drug 
release assay, they confirmed the 
controlled release of ciprofloxacin 
from the halloysite nanotubes.  
 The scientists have been experi-
menting with halloysite nanotubes 
with different functional groups that 
show better interaction with target 
molecules and improved loading capa-
city. They claim that the presence of 
the amino group in the halloysite 
nanotubes makes them more effective 
than other nanoparticles in terms  
of ciprofloxacin release and iron bind-
ing. 
 Halloysite nanotubes are nontoxic, 
low cost, eco-friendly and versatile. 
And the raw material is easily avail-
able. It is worth optimizing the drug 
delivery in in vivo systems. The prob-
lem of interference with metal parti-
cles is seen in many other 
pharmaceutical products and such 
nanoparticles may also be useful de-
livery platforms for other drugs. 

Appl. Clay Sci., 150: 293–302 

Delicious and Healthy Breads  
Pomelo fortified 

Bread is a staple. Though nutritional 
properties may be compromised to en-
tice consumers, bread can still be an 



NEWS 
 

CURRENT SCIENCE, VOL. 113, NO. 12, 25 DECEMBER 2017 2233 

inexpensive vehicle for essential nutri-
ents.  
 Recently, a team from the CFTRI, 
Mysuru enriched the nutritional qual-
ity of bread by fortifying it with 
pomelo, Citrus maxima. Though 
pomelo has high nutritive and me-
dicinal value, its bitterness makes it 
unpalatable. The team considered in-
corporating it into bread. The chal-
lenge was to retain the nutritional 
property of pomelo after baking.  

 
By Stacy via Wikimedia Commons  

 The team optimized the level of 
fresh and dried pomelo segments in 
bread. And found that the ratio of 
fresh over dry segments resulted in 
better quality bread. They noted  
increased phenolic, flavonoid and  
carotenoid contents in pomelo sup-
plemented bread. These compounds 
are antiallergic, antioxidant, antiviral, 
anticancer and antimicrobial. 
 The researchers also observed a 
high level of naringin, a compound 
that can reduce glucose absorption 
from dietary carbohydrates in the in-
testines. It inhibits the carbohydrate 
digesting enzyme, reducing the glu-
cose level. This lowers the glycaemic 
index. The team confirmed this by 
hydrolysing bread samples and found 
a delayed glucose release.  
 The scientists say that pomelo en-
riched bread is a promising nutritional 
food for all – not only for diabetics.  

Food Chem., 273: 957–965 

Solid Waste Management 
Facility location model 

Municipal solid waste management is 
an environmental concern. The in-
crease in waste generation due to the 
rapidly increasing population and the 
lack of proper disposal sites are 
some of the major factors causing 
environmental pollution. Near human 

settlements, these untreated wastes 
impact human health.  
 Scientists from IIT Bombay and the 
National Institute of Science and 
Technology, Odisha tackled the prob-
lem by analysing the transfer station 
between waste generation and waste 
disposal. A transfer station has a 
number of small and big vehicles for 
waste collection – the smaller vehi-
cles come in to dump the collected 
garbage and the larger vehicles 
transport it to landfills or composting 
sites, sometimes kilometres away 
from the city. In urban areas, a prop-
erly chosen transfer station is critical 
to the economy of solid waste man-
agement.  
 The team developed an algorithm 
to solve the facility location problem 
of transfer stations. They considered 
four factors – collection of segregated 
wastes from households and com-
mercial establishments, transporta-
tion to transfer stations by small 
vehicles, transportation of the com-
pacted waste to composting site, 
transportation of composting residu-
als to landfill site. The amount of 
waste generated varies widely. So 
the scientists used a fuzzy mathe-
matical logic to deal with the uncer-
tainties.  
 The model is written in a mathe-
matical programing language. The 
scientists used KNITRO 5.2, a soft-
ware package for solving optimization 
problems. Various factors like amount 
of waste to be transported, size  
and capacity of the vehicle carrying 
waste, number of road networks  
from the source to transfer station 
etc. were incorporated into the 
model. 
 They also conducted a case study 
to test this model. They considered a  
hypothetical city, and identified ten 
potential locations for transfer sta-
tions. Applying the facility location 
model, they could choose the best 
location for a transfer station. 
 The scientists claim that using  
the facility location model to identify 
the best location for a transfer  
station can minimize the overall cost 
of municipal solid waste manage-
ment.  

Sci. Total Environ., 603: 760–771 

Solar Cell Efficiency 
Performance analysis  

Temperature affects solar cell power 
conversion efficiency. Minimizing 
temperature can improve efficiency.  
 Now, K. S. Reddy, from the IIT, 
Chennai, in collaboration with a team 
from the United Kingdom have come 
out with an analytical expression that 
provides correlation between solar 
cell performance and operating con-
ditions for the theoretical analysis of 
efficiency.  
 Various factors are involved in al-
tering the temperature of solar cell 
surface: wind direction, wind velocity, 
tilt angle of panel and solar radiation 
intensity. The scientists examined the 
effect of these parameters on tem-
perature and compared the efficien-
cies of silicon, perovskite and dye-
sensitized solar cells. They found that 
increase in angle of wind direction 
and solar radiation intensity in-
creases temperature irrespective of 
solar cell type.  
 Although temperature decreases 
the performance of solar cells, in-
crease in solar radiation improves ef-
ficiency due to increase in incident 
photons. The team also observed the 
temperature of the cell tends to de-
crease with increase in panel tilt an-
gle and wind velocity, enhancing 
efficiency. The change in efficiency of 
the dye-sensitized solar cells was 
least, compared with silicon and 
perovskite solar cells, irrespective of 
parameters considered.  
 The team claims that this work can 
help pre-evaluate solar cell perform-
ance, to suit each location’s specific 
weather conditions. Researchers and 
manufacturers can use the data to 
plug into the properties of the differ-
ent layers of solar cells. 

Appl. Therm. Eng., 127: 559–565 
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