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the world is facing a big challenge 
of feeding the increasing popu-
lation, especially when already 

about one billion people are fighting 
with hunger, globally. to meet the food 
demand of predicted population, food 
production needs to be increased by 
70% by year 2050. However, considering 
the limited arable land, fresh water, 
depleting energy sources, and climate 
change issues, this huge increase in crop 
production is not easily achievable. a 
promising alternative could be the effi-
cient use of available food by avoiding 
the losses and wastes. about one third 
of the food (1.3 billion tons per year) is 
lost or wasted in the food supply chain 
(gustavsson et al., 2011). according to 
Fao, postharvest loss (PHL) are defined 
as “measurable quantitative and quali-
tative loss in a given product including 
deterioration”. In developing or low-
income countries these losses occurs in 
terms of physical loss and total quality 
loss during initial stages of the supply 
chain such as drying, cleaning, storage, 
transportation, milling etc. In the indus-
trialized and developed countries, food 
loss occur at the consumption stage in 
term of “food waste”. It refers to food 
that goes unconsumed because it is in-
testinally discarded by the consumer - 
either before or after it spoils (Lipinski 

et al., 2013). In year 2010, estimates sug-
gested that about 133 billion pounds of 
food (31% of total available food) got 
wasted at retail and consumer level in 
the United states. the food waste at 
consumer level in industrialized coun-
tries is estimated almost equal to total 
food production in sub-saharan afri-
ca (gustavsson et al., 2011). Per capita 
food waste in europe and north ame-
rica have been estimated about 95-115 
kg/year, compared to 6-11 kg/year in 
sub-saharan africa and south/sou-
theast asia. among different agricul-
tural commodities, the food loss/waste 
estimated for cereal crops, roots crops, 
and fruits and vegetables are about 19 
%, 20 %, and 44 % (weight basis) respec-
tively (Lipinski et al., 2013).

Poor management practices, lack of 
infrastructure and technology, lack of 
grading at farm level, multiple handling, 
and poor marketing system are some of 
the major factors responsible for these 
losses in the developing countries (Fig. 
1). PHL increases food prices and reduces 
farm income, particularly for smallhol-
der farmers (sHF) who have little access 
to credit, and little capacity for storage. 
PHL is a very complex problem due to dif-
ferent crops, economies, practices, infra-
structure levels, and climatic conditions. 
For example most of losses in fruits and 

vegetables occur at the packing and pro-
cessing stage, whereas, storage losses 
predominate in case of cereal crops. the 
losses vary even among different parts 
of the country. a study conducted by 
the adMI researchers in India found that 
harvesting losses for black gram were 
significantly high in Madhya Pradesh (~ 
11%) than those in Maharashtra (~5%) 
due to lack of mechanization. these vari-
ations make it very challenging to provi-
de a general solution for PHL reduction, 
and necessitate the need of long term 
investigations to identify the sustainable 
solutions based on local on local issues. 
Providing the knowledge and creating 
awareness of this issue among farmers 
is a big need towards working out solu-
tions of this issue. Farmers should know 
about the potential interventions and 
cost-effective usage of that machine-
ry. government agencies and institutes 
should work to connect the farmers to 
the private sector and invest in impro-
ving the research, education, and ex-
tension services in developing countries. 
Considering these urgent needs, the Uni-
versity of Illinois established the “adM 
institute for the prevention of posthar-
vest loss” (adMI) in year 2011, with $10 
million aid from the adM Company.

the institute was established with the 
aim to act as an international informati-
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on and technology hub for evaluating, 
creating, and disseminating economic-
ally viable technologies, practices, and 
systems to reduce postharvest loss in 
staple crops. the institute focus on 
four major areas: 1) conduct transfor-
mational research activities to mitigate 
PHL; 2) establish strategic partnership 
to build a global network; 3) establish 
ways of information dissemination; 4) 
develop training courses on PHL issues 
and prevention technologies. since its 
establishment in 2011, the adMI has 
quickly become a prominent leader in 
the field of PHL prevention, and ma-
king an impact in the society through 
capacity building, knowledge dissemi-
nation, and developing and testing in-
terventions to reduce postharvest losses 
across the world.

the adM Institute has developed stra-
tegies and initiated multiple projects for 
global postharvest loss prevention. In 
the initial phase, the institute establis-
hed contacts with interdisciplinary re-
searchers in the University of Illinois and 
allocated $2.1 million towards research 
focused on four themes: 1) Measurement 
& technology development; 2) systems 
information and analysis; 3) policy ana-
lysis; 4) education and training. In the 

following years, the institute has funded 
and collaborated with several national 
and international partners, such as the 
UsaId, International Rice Research Insti-
tute, Research Center for Rural economy 
in China (RCRe), Bill and Melinda gates 
Foundation, Rockefeller Foundation, 
and several local academic institutes, to 
work towards postharvest loss preventi-
on projects in Bangladesh, Brazil, China, 
India, Mexico, and many other countries. 
In 2014, the adMI received a $500,000 
grant from the Rockefeller Foundation’s 
Waste and spoilage in the Food Chain 
development Initiative to identify the 
challenges and opportunities in scaling 
up the technology interventions to redu-
ce losses for smallholders in asia and La-
tin america. the project also emphasize 
to analyze the gender element in losses 
and technology adaptation.  several insti-
tutes like RCRe, aPeC provided funding to 
institute to develop and analyze surveys 
on postharvest losses of wheat and rice 
in several countries. adMI is also partne-
ring with researchers from University of 
san Luis Potosi to identify the causes and 
solutions to reduce postharvest losses of 
soybean in northeast Mexico.

In collaboration with UsaId funded 
“Feed the Future Innovation Lab for the 

Reduction of Postharvest Loss" program 
at the Kansas state University, the adMI 
funded a rice value chain focused PHL re-
duction research project to the Bangla-
desh agricultural University, Mymensin-
gh. the efforts from this projects will 
focus to the establishment of laboratory 
facilities for detection and remediation 
of mycotoxins in paddy, and the identi-
fication identify suitable and economi-
cally feasible storage and drying tech-
nologies for smallholders. through the 
same program, the adM institute is also 
helping in the similar research activities 
in ethiopia, ghana, and guatemala. the-
se projects include active participation 
of women through a gender specialist in 
each of the targeted countries. In Janu-
ary 2015, the adM Institute for the Pre-
vention of Postharvest Loss launched a 
research project “Reduction of Posthar-
vest Loss through Community Participati-
on”, in Bihar, India, in collaboration with 
two local agricultural universities. Bihar 
is one of the most populous states of In-
dia with agriculture as the major sour-
ce of the daily income (less than $1.25). 
the focus of this project is to address the 
PHL issue by evaluating losses at various 
stages of grain (rice, wheat, maize and 
lentil) supply chain, identifying suitable 

Fig. 1 Various factors and types of losses during supply chain of cereal crops in developing countries
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ment and market penetration interven-
tion methods to establish a path in the 
supply chain to enhance food quality 
and preservation. the adMI team is also 
helping to develop a “PHL Reduction” 
proposal for the Information technolo-
gy Research academy (ItRa) in the focus 
area of “It Based transformation in Indi-
an agriculture and Food”. 

Keeping up with the mission of being 
an information hub, the results of adMI 
activities have been widely dissemina-
ted through our website, reports, news-
letters, social media, and blogs to make 
an impact at various levels on our soci-
eties. the adMI has been recognized as 
the leading organization in bringing the 
latest and greatest news on posthar-
vest and food security global populati-
on. over last five years, the adMI has 
offered several workshops, seminars, 
and training courses to disseminate the 
knowledge of postharvest loss and its 
prevention approaches. In collaborati-
on with scientific animations Without 
Borders (saWBo), adMI developed ani-
mated videos on PHL reduction techno-

logies and connected with thousands of 
farmers across the world. adMI is plan-
ning to develop more of these videos 
and translate them into various local 
languages to benefit farmers. In Febru-
ary, 2015, the adMI offered a free on-
line Coursera course on “Fundamentals 
of Postharvest Loss Prevention”, which 
provided the overview of PHL issues, 
practices, perspectives, and solutions. 
the course was well appreciated by ne-
arly 4000 participants from 153 coun-
tries. adMI will offer this course again 
in summer 2015.

In october, 2015, adMI is organizing 
the “First International Congress on 
Postharvest Loss Prevention” in Rome, 
Italy. the focus of the congress is to 
assess the challenges associated with 
postharvest loss within the framework 
of metrics and measurements that will 
enable development of better tools 
and interventions to prevent losses for 
smallholders in developing countries. 
this congress will bring together re-
searchers, organizations, institutes, and 
private sectors working on the PHL red-
uction around the world, and create a 

roadmap for postharvest loss preventi-
on by formulating needs and plans for 
future actions towards a global consen-
sus on measurement.

growing rapidly, the adM Institute 
will continue to strengthen the reach 
and impact of its research and enga-
gement programs that seek to reduce 
postharvest losses and thereby increase 
global food security, and improve the 
livelihood of the farmers.
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InlIne RefRactometeR: l-RIx 510
Enjoy thE simPlicity oF rEFrActiVE inDEx mEAsurEmEnts without mAintEnAncE or ADjustmEnts

Building on decades of industry-leading experience in labora-
tory refractometry, anton Paar introduces the 

L-Rix 510 sensor, its first inline process refractometer.  L-Rix 
510 makes fast, easy work of a wide range of hygienic applications, 
including measurements on pharmaceuticals, dairy, sugar solu-
tions, syrup, food and beverages containing pulp. 

designed to perform with an extremely high degree of accuracy, 
L-Rix 510 comes ready-to-install with a preset factory setting that 
never needs adjustment or recalibration. the sensor’s industry-lead-
ing soldered optics need no liquid seals and ensure maintenance-free 
operation for the first ten years of its service life. Users benefit from 
“fit and forget” simplicity and years of continuous performance. 

L-Rix 510 efficiently handles from 0 to 100 weight concentrations 
and provides refractive index and concentration results comparable 
to those of laboratory refractometers. once CIP/sIP routines are com-
pleted, the sensor reactivates in just minutes to minimize downtime. 

L-Rix 510 brings built-in intelligence to production-line monitoring. 
an intuitive touchscreen interface, available in three versions, makes 
it easy to set up instrument parameters: the L-Rix 510 version for use 
with anton Paar’s mPds 5 evaluation unit, L-Rix510 ot with built-in 
operating terminal that displays measured values and L-Rix 510 Rot 
which displays values on a remote operating terminal. 

the L-Rix 510 sensor seamlessly integrates with other equipment 
and controls via analog output or fieldbus connections using PRoFI-
BUs, Modbus tCP, and PRoFInet, devicenet or ethernet/IP proto-
cols. It conforms with asMe Bioprocessing equipment standards 
and naMUR ne107 diagnostic standards and is eHedg-certified. 

to find out how you can benefit from unmatched measurement 
accuracy requiring absolutely no maintenance or adjustment, visit 
www.anton-paar.com for more details.
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