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NUTRITIONAL AND FOOD SECURITY : WAY AHEAD

Aman Verma, Devendra Singh and Sunil K. Singh
ICAR-Central Arid Zone Research Institute, Jodhpur-342003, Rajasthan, India

Corresponding author email:aman.verma@icar.gov.in

Introduction

Between 1950 and today, the world’s population grew with the pace of 1-2% each year, with the number of individuals rising
from 2.5 toaround 7.5 billion.As per UN Department of Economics and Social Affairs, 2019, if it follows the same trend, then
by 2100, the world’s population is projected to reach approximately 10.9 billion (figure 1). The world’smedian sustainable age
is thirty one and it is expected to increase up to 42 yearsat the end of this century, though it was 24 years in 1950. Sub-Saharan
African region alone is expected to have more than triple increase in their population by 2100.And it is projected that India
will surpass China in terms of population and would be the most populous country of the world. This is an alarming situation
and compels us to think about our persistence of coming generations. Therefore it is important to pay attention towards
nutritional and food security for sustainable future.

Defining Food and Nutrition

The saying “You are what you eat” seems to be proven true in present time where the COVID-19 pandemic has resulted in
somewhat natural screening on the basis of immunity levels. Those with stronger immunity were able to keep the corona virus
at bay while people with lower immunity levels and with co-morbidity were not spared.Food and Nutrition, in fact, are two
sides of the same coin. Theyare, therefore, inseparable. Health depends to a large extent on nutritional status of an
individual,and nutrition depends on the food intake. So food is the most importantsingle factor for health and
fitness.According to Food and Drug Administration (1999) Food Code, food is defined as a raw, cooked, or processed edible
substance, beverage, or ingredient used or intended for use or for sale in whole or in part for human consumption. It is the
basic necessity of life. Besides giving energy, food provides protection from disease and regulates body’s functions. In
addition, Nutrition is defined as the “branch of science which deals with all the inclusive factors of which food is composed
and the way in which proper nourishment is brought about”.Whilethis summarises the physiological dimensions, nutrition has
psychological,social and economic dimensions too.
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What would be the impact of increasing population on nutritional and food security?

Naturally, population burden which is expected in times to come will increase the demand for food. That would in turn attract
additional investment in the agricultural sector. It would be difficult to manage these additional inputs when economy is itself
in reviving phase. Extent of competition for natural resources is also rising. There is an urgent need to value forests, water,
oceans, land and soil and promote an ecosystem approach to extract greater agricultural yield with fewer inputs. Generation
nutrition (2020) in a report stated that the impact of nutritional and food insecurity is complex and multidimensional, and
includeconflict and insecurity, natural disasters due to climate change (droughts,floods, water scarcity, higher temperatures,
etc.), environmental degradation, economic instability or other stressors like desert locusts as witnessed in western part of
India from last 2-3 years. Emission of green house gases would increase for which agriculture practices should transform so
that it contributes to lesser fossil fuel reduction. Adoption of holistic approaches, like agro-ecology, agro-forestry,
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climate-smart and conservation agriculture should be the choice. Increasing prevalence of malnutrition is another impact of
food insecurity (Figure 2). Majority of peoplecannot afford healthy, diverse, and nutritious food (SOFIreport, 2020). Healthy
diets are unaffordable to nearly 03 billion people worldwide.

Levels of Food Insecurity Severity

The global crisis induced by the COVID-19 pandemic even has
impact on European and American countries, which have
traditionally been more food secure.Based on Food Insecurity i Food

Experience Scale (FIES) which is a global reference scale for ; Security
determining extent of food insecurity, there are three levels of
food insecurity severity (Figure 3).

] ] e : Moderate
o First level i.e. Food security level means where people have Food

adequate access to food in terms of both quality and Insecurity
quantity.

e Second level i.e. of moderate level insecurity, here people %
face uncertainties about their ability to obtain food so they
are forced to compromise either on the quality or on quantity
of the food.

e Third level is of severe food insecurity where people
experience severe food insecurity. They actually run out of
food for a day or even days. Fig-3 : Levels of Food Insecurity severity.

Way Ahead....

Severe Food
Insecurity

Pulses : Key to achieve Nutritional And Food Security

Pulses are a low fat alternative for healthy protein, enriched with high fiber content. They possesses low glycemic index
(Rizkalla et al 2002) and contain nearly twice the amount of protein found in whole grain cereals like wheat, rice,oats and
barley.Fibrous content contains both soluble and insoluble fibers, where former reduces blood cholesterol levels and later
improves digestibility and regularity.In many countries meat, dairyand fish products are not affordable and thus remain out of
the reach of many.Plant based protein diets are therefore necessary for such deprived population.Protein energy malnutrition
(PEM)is a manifest for such underprivileged groups with prevailing stunting or wasting.Additionally,the iron bioavailabilityof
pulses and theprotein quality of thediet are enhancedwhen pulses aresupplemented with cerealsand vitamin Crich foods in
diet. There are many drought-resistant pulses, like pigeon pea (Cajanuscajan (L.) Huth) that can grow in arid ecosystems
where rainfall pattern is often erratic or between 300 to 450 mm per year.Pulses have longer shelf life than other protein rich
sources; therefore the proportion of foodwaste at the consumption stagedue to spoilage is very low (FAO report 2013).If
properly stored, pulses remain edible for severalyears.

Nuts and Oilseeds

Nuts and oilseeds are rich in fats and hence are a concentrated source of calories. A handful of nuts can supply a large amount
of energy.They also contain protein, vitamins and minerals (iron, zinc, magnesium and selenium), fiber and other
phytochemicals.Almonds are highly nutritious and a concentrated source of energy as they have 60% fat. It possess low
carbohydrate content but fairly good source of B-vitamins and contributes to vitamin E content. It is extensively used in skin
care products. Brain nut or walnut is grown in Kashmir, Himachal Pradesh,Uttar Pradesh and in hilly areas of Punjab in India.
It is rich in omega-3 fatty acids and manganese. It is of great commercial value. Omega-3 fatty acids are found to be protective
against certain cancers and cardiovascular diseases, as they become part of cell membranes and thus maintainsmembrane
fluidity.Groundnuts are particularly rich in thiamine andnicotinic acid.Its protein lacks methionine amino acid but rich in the
antioxidant flavonol. Protein isolate from groundnut flour is used in miltone, baby foods, confectionary and as coffee/ tea
whiteners. Mustard oil is one of the highest yield oils;containing nearly 45% to 55% oil, proteins, minerals, erucic acid (Verma
et al 2019) and oilcakes produced after crushing are high in protein and used as animalfeed.

Reducing the Anti-nutrients

Anti-nutrients are natural or synthetic compounds that interfere with the absorption of nutrients. Lipase inhibitors (e.g.,
tetrahydrolipstatin) interfere with enzymes, such as lipases, which catalyze hydrolysis of somelipids and fats. Phytic acid in
the legumes, nuts, and seeds grains, has a strong binding affinity for divalent cations like calcium, magnesium, iron, copper,
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andzinc, preventing their absorption (Singh et al 2020). Reports are there where water soaking has reduced phytic acid content
in groundnut (Verma et al 2019). Glucosinolates (e.g. mustard, although widely recognized for their medicinal value, also
interfere with the uptakeof iodine andflavonoids, and chelate metal ions (iron and zinc) thus reducing their absorption. Oxalic
acid and oxalates, are present in many plants, particularly in spinach family, bind calcium to preventits absorption. Many
traditional preparation methods (e.g., fermentation) reduce antinutrients, such as phytic acid, increase the nutritionalquality of
plant foods.

Enhancing nutritional components

Removing undesirable food components is essential totheir quality improvement. Food processing at small or large scale or
even at house hold (e.g. soaking,cooking, fermentation, radiation, germination)can bring change in the nutritional status of
foods. The combination of several of the abovementioned methods may be more effective in removing antinutrients than using
a sole technique. One of the studies conducted at ICAR-DGR, Junagadh showed that roasting of groundnut kernels can
increase resistant starch content. Many studies have shown that RS is a linear molecule of G-1,4-D-glucan, essentially derived
from the retrograded amylose fraction, and has a relatively low molecular weight (1.2 105 Da).Like dietary fibers, RS is not
digested in the small intestine and thus, is fermented by habitant microflora of the colon to produce short chain fatty acids and
thus promotes bowel health. RS is the fraction of starch which is not hydrolyzed to D-glucose by G-amylases, glucoamylase
and sucrase—isomaltase in the small intestine within 120 min of being consumed, but is fermented in the colon. Benefits of RS
include reduction of the glycemic index and cholesterol level. It was shown to be protective against colorectal cancer.

Biofortification

Alleviation of malnutrition has been known as one of the goal for achieving hunger-free world. It is recognized as Sustainable
Development Goals-2 (SDG-2) out of 17 identified goals. The importance of nutritional and food security can be realized by
the fact that out of 17 SDGs, 12 are related to nutrition signifying its value in health, education, employment and female
empowerment sectors. SDG-2 is achievable if food diversification approach is followed in all senses or nutrients are added
artificially in basic food products such as iodized salt (food fortification).

Both the approaches are not feasible for longer terms, where resources are not sustainable. Bio-fortification is an alternative
where the nutritional quality of a crop is enhanced through genetic manipulation that includes both classical breeding and
transgenic methods. Table 1 gives an insight about the popular biofortified crops of India. Biofortified crops hold great
promise for health and wellbeing of increasing human population.

CONCLUSION

For achieving nutritional and food security, sustainable food systems are required through

multiple strategies with better aiming and co-ordination between different programs and policies. In India, these strategies
need to focus on improving diet diversification, reducing postharvest losses, bio-fortification of main/staple crops with its
inclusion in safety

net programs, women’s empowerment and hygiene. In future, nutritional and food security

initiatives will have to be adopted in keeping with changing livelihoodpatterns, climate change, and health-specific generic
demands.
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