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Abstract

In metabolism and tissue performance, micronutrients play a key role. Sufficient amount of intake is required to maintain tissue function and
metabolic processes. In those people who are extremely depleted and the possibility for complications, the clinical benefits of micronutrient
supplements are more advantageous in health improvement. Zinc and vitamin A supplements have contributed to lowered diarrhoea and
pneumonia in children in developing countries. In slightly malnourished children, there are some indications that micronutrient supplements
have cognitive influence. In several diseases, there is strong proof of the benefit of micronutrient supplements. A well-balanced diet tends to

support most of the micronutrients.

Index Terms
Deficiencies, Foods, Junk, Micronutrients.

INTRODUCTION

Micronutrients are those vitamins and minerals needed in
very small amounts that must be supplied by a variety of
foods in the diet. Because micronutrient deficiencies result
from complex social, economic and political factors.
Successful solutions will involve public health and disease
control measures, education and communication, community
organisations as well as programs related to food and
agriculture. Poverty is persistent and widespread .Despite
progress on average per capita consumption of food, people
in 33 countries still consume less than 2200K cal per day.

The food comprises two primary groups of nutrients
namely macronutrients and micronutrients [1]. Macro stands
for large and are named because they form the bulk of the
food's nutrient such as carbohydrates (glucose, starch,
saccharide, monosaccharide, and disaccharide), protein, and
fats (monounsaturated, polyunsaturated) [2]. These nutritive
substances provide calories to create muscles and tissue.
Micronutrients are vital for several body functions and
processes. These nutrients include vitamins and minerals and
are required in smaller amounts. The four different types of
micronutrients are water-soluble, fat-soluble vitamins, micro
minerals, and trace minerals [3].

Water-Soluble Vitamins

Vitamins B and C are water-soluble [4]. Vitamin B12 is
generally not stored in the body and excess amounts of this
vitamin become flushed out in the urine. This ensures that
they must be periodically refilled. Its main role is to generate
energy and helps to avert cell damage from metabolic stress.
Water-soluble vitamins are vital to produce red blood cells.
Healthy foods that are rich in water-soluble vitamins include
eggs, fish, spinach, citrus fruits, leafy and green vegetables

[5].

Fat-Soluble Vitamins

Vitamins that dissolve in fat are known as fat-soluble
vitamins. These vitamins are non-water soluble and stored in
the liver and fatty tissue. Vitamins A, D, E, and K are fat
soluble and very important for vision protection, improve the
immune system, blood coagulation, and supply antioxidants
to prevent inflammation [6]. Healthy foods that are rich in
fat-soluble vitamins include milk, soybeans, leafy and green
vegetables.

Microminerals

Microminerals are required for many body functions, such
as muscle, bone strength, and blood pressure control [7].
Healthy foods that are rich in microminerals are milk, lentils,
fish, banana, leafy, and green vegetables. (Fig 1 & Fig 2)

Vitamin 812 (cobalamin)

Figure 1: Nutrient — rich foods for a healthy life
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Figure 2: Vital micronutrients for a healthy life
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TRACE MINERALS

Trace elements are required in lesser quantities as opposed
to microminerals. It is important to feed muscular oxygen,
facilitating efficient functioning of the nervous system,
healing wounds, and protecting cells from stress damage [8].
Copper, zinc, iron, and manganese are some of the trace
elements that are crucial for many physiological processes
[9]. Healthy foods that are rich in trace elements include
ostriches, cabbage, pecans, legumes, and cashew nut. In the
metabolism and perpetuation of tissue functions,
micronutrients play a pivotal role [10]. Sufficient
consumption is therefore essential but providing people who
do not require them with excess supplements can also be
harmful. Comparatively, it is easy to diagnose and treat
individual states of micronutrient deficiency.

Biochemical Functions

In improving health and preventing or treating diseases,
there is an increased interest in the role of micronutrients.
Trace elements also include modulation of the enzyme or
form an integral part of prothesis groups of the enzyme. Zinc
for example is a cofactor of more than a hundred enzymes,
while selenium is essential in selenocysteine form for
glutathione peroxidase.

[11]. Various vitamins like niacin and riboflavin are vital
and perform effectively in complex biochemical reactions
such as electron transport chain [12]. Folic acid plays an
active part in the transmission of methyl group [13]. These
reactions are essential for intermediate metabolism and
provide energy, protein, and nuclear acid for the use of the
main nutrients. Zinc performs as a transcriptional control
factor and receptors for other hormones. The identification of
numerous micronutrients with antioxidant properties is the
key cause of the widespread interest in micronutrients [14].
Oxidative metabolism contributes to the production of
reactive oxygen species which may cause more oxidative
reactions, to a relatively decreased state of cell parts
including cell membranes and nucleic acids. The possible
harm is restricted by mechanisms such as direct inhibition by
a vitamin known as tocopherol (Vit-E) or carotenoids (vit-A)
[15]. Some enzyme systems also contribute to the direct
quenching effect. These enzymes will inhibit the generation
of oxidation-superoxide dismutase and glutathione
peroxidase. They were either zinc, copper, manganese, and
selenium dependant, respectively.

Some population groups are considered to have low or
insufficient consumption of micronutrients. Young children
and adolescents may have insufficient consumption of milk
and other calcium and elderly individuals have low vitamin D
intakes. Also, while the most micronutrients in food
available, there is a need for most micronutrients, involving
zinc, magnesium, copper, iron, vitamin C, and riboflavin (Fig
3). Reduced levels will lead to a high prevalence of
biochemical deficiency [16].
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Figure 3: Major sources of Micronutrients

MICRONUTRIENT DEFICIENCY

Micronutrient deficiencies in human health by Kennedy &
co-workers (16 A) employ the the term hidden hunger
because it occurs when food supplies are meagrely adequate
and symptoms of these deficiency often go unrecognised.
The most recent estimates of FAO indicate that 840 million
people do not receive enough energy from their foods and
among the above 799 million people live in developing
countries.The global toll of people affected by micronutrient
deficiency is estimated to be more than 2 billion.

Disease such as chronic inflammation, acute infection, or
neoplastic complications, can lead to anorexia in children. In
institutionalized elderly people, these infections are highly
probable because of micronutrient deficiency [17]. Reduced
protein consumption will lower the micronutrient intake.
Persistent mismanagement of alcohol leads to extreme
malnutrition through the insufficient intake of several
micronutrients. A thiamine deficiency leading to
Encephalopathy is well known. Patients are vulnerable to
acute vitamin deficiency and result in hypophosphatemia,
potassium deficiency (hypokalaemia), and fluid overload
complications. The acute infection, operations, and
trauma-related infections contribute to increased energy
consumption and the degradation of the net protein. The
demands for water-soluble vitamins as coenzymes for the
metabolic pathways and different trace elements will be
increased. During the cell breakdown some intra-cellular
elements, including zinc, are released, so that improved
levels may not be necessary at this time [18]. Global
prevalence of hidden hunger, 19 vitamins & minerals are
considered to be essential for physical and mental
development, immune system functioning and various
metabolic processes.

Vitamins and trace elements supplements have long been
thought to enhance facets of cognitive function and several
studies indicate that the concentration potential has been
enhanced with these supplements. A major study involving
residential students in India found that fourteen months of
appropriate vitamin and trace elements supplementation
resulted in a substantial increase in concentration, but not in
1Q, memory, or achievement results [19]. A 14-week low
selenium diet has had a major negative impact on the mood
score profile. Major changes were seen in a six-month study
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period of a supplement that provided energy and
micronutrients [20]. Women at the postmenopausal phase are
at an increased risk of osteoporosis. While osteoporosis is not
the result of paucity of vitamin D and calcium levels,
sufficient delivery of these micronutrients is advantageous in
sustaining and certainly improving bone mineral density
[21]. In the pre-menopausal phase, there is a strong
association between zinc consumption and bone mineral
density (BMD). In a randomized trial, no losses in BMD in
the group supplemented with copper micronutrient were
observed than with a substantial reduction in the control
group BMD scores [22]. A small study in postmenopausal
women of calcium, zinc, manganese, potassium, and copper
supplementation showed beneficial impacts on vertebral
BMD [23]. Moreover, there is mounting evidence that the
bone proteins carboxylation and calcium complexation need
an adequate consumption of vitamin K to boost bone weight.
There is also a lack of detailed evidence for maximizing
dietary intake, and the best recommendations available to
ensure a high-fruit and vegetable diet to make sure that both
vitamins and trace elements have sufficient intake awaiting
future testing.

Macronutrients provide energy and vital material to make
sure the whole-body composition. This uninterrupted
construction and  reconstruction  process  involves
micronutrients. Therefore, depending on the individual
requirements related to various metabolic processes in the
life cycle, the demand for micronutrients will vary. The
micronutrients requisite is high and with an inadequate
supply, physical and cognitive growth may be impaired. A
paucity in the micronutrients may have severe health
implications such as scurvy, rickets, and anaemia [24].
Vitamin D insufficiency in adults contributes to excruciating
demineralization of the bones and spontaneous fractures.
Subtle pain sensations typically are not diagnosed as vitamin
D deficiencies until demineralization becomes apparent.
Fibromyalgia, a chronic rheumatic condition is also
diagnosed with muscle fatigue and prolonged pain. Recently,
a meta-analysis has reported a close link between
hypovitaminosis D and prolonged widespread pain. Vitamin
D therapy has reduced pain and enhanced living efficiency
[25].

Iron is one of the essential micronutrients. Iron
insufficiency and shortcomings are present not only in
teenagers but also observed among children in high and
low-income countries. The anaemia rates of young people
vary from 20% to 40%, due to iron insufficiency [26].
Moderate and extreme iodine insufficiency exists in Europe
and Africa. While salt is enhanced with iodine, a rising
number of iodine defective people appear to be occurring and
the results were evident with the NVS-II data. Teens and
young adults, particularly women, do not get enough iodine,
even not with enriched salt, based on the suggestions for
reducing salt consumption. Insufficiency of vitamin D is
evolving globally and is a matter of great problem. In
high-income countries, vitamin D deficiency diseases are

apparent and even a moderate insufficiency could have a
major effect on overall health, especially in pregnancy and
aging individuals [27]. The finding of 25(OH)D and not
1,25(0OH)2D plasma concentration indicates a strong
connection between plasma levels. The incidence of vitamin
D deficiency is high in the European countries with a
reported rate of 15% and 81% of Saudi Arabian females are
reported with Vitamin D deficiency. The global prevalence of
insufficiency ranges between 30% and 40% [28]. Even the
regulation of dairy products would not guarantee adequacy in
many developed countries. Folate is one of the essential
vitamins and its supply relies on its sources of bioavailability.
NVS-II data indicate that there is insufficient availability,
nearly 60% of females and 70% of males with folate
deficiency [29].

STRATEGIES TO ADDRESS MICRONUTRIENT
MALNUTRITION:

+ Dietary diversification

+ Fortification strategies

» Food based approaches

» Supplementation

» Community-based strategies to improve micronutrient
status

« Encouraging exclusive breast feeding up to six months of
age continued breastfeeding for older infants.

+ ldentifying and promoting use of culturally appropriate
weaning foods rich in micro nutrients

» ldentifying and promoting use of traditional green leafy
vegetables and fruits to add diversity to the diet

« Preserving micronutrients in fruits and vegetables by
using solar drying or canning technologies

» Promoting small-scale community gardens

* Rearing small livestock

» Improving year-round supply of micro nutrient rich foods

» Holistic approaches — using mixtures of direct and
indirect interventions and public health measures
education and awareness campaigns government and
government counter parts political commitment and
training.

CONCLUSION

Micronutrients are important elements and contribute
towards growth and advancement. The roles and effects of
micronutrients can vary in the life cycle and must be
confirmed by an appropriate diet. However, according to
several studies and meta-analyses, various micronutrients are
not sufficiently supported during the life cycle. The trends in
lifestyles that favour a diet without meat or meat products
will contribute to the growth of people with inadequate
micronutrients. A mixed diet with adequate energy should be
sufficient to ensure a sufficient supply of critical
micronutrients.

The food based approach, fortification approach and
clinical approach and clinical approach for acute cases have
all to be rightly weighed and implemented at pivotal points in
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the system depending upon the regional scenario in India to
overcome micro nutrient deficiency.
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