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Abstract

The existing food structures are based on unsustainable methods that fails to
circumvent the issue of rising population and accessibility for the nutritious diet, thus
embarking the new sustainable, reliable and nutritious sources such as micro-
organisms. Microbes are the most suitable alternative as nutritional source as they have
minimal carbon footprint, limited usage of resources such as land, water, nutrients and
seasonal dependence. Additionally, with the advances in synthetic biology, potential of
microbes has been raised to the next level to meet the many unmet nutritional demands.
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In this chapter we explore the various microbes as an additional sustainable nutritional
source and impact on the recent food structure.
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Abstract

Laccases are oxidoreductase enzymes isolated commercially mainly from bacterial and
fungal sources, Laccases have a wide range of applications in bioremediation, the foad,
pulp and paper industries, and dye decolorization due to their ability to act upon
various substrates such as polyphenaols, aromatic amines, heterocyclic compounds, and
some inorganic ions. For many years, these enzymes have been targeted by scientists
emplaying protein engineering approaches such as site-directed mutagenesis, directed
evolution, and saturdtion mutagenesis to alter the gmino acid seguences (o improve
certain catalytic properties such as substrate specificity, stability, and redos petential, in
order to make them more efficient. This chapter provides oversight of approaches that
can be used to modify bacterial laccases to nmprove catalytic properties. In addition, an
insight into the computational stratezies employed for the annotation of enhanced
catalytic function is also provided.
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Chapter 17

General Overview of Composition, Use

in Human Nutrition, Process of Sprouting,
Change in Composition During Sprouting,
Parameters Affecting Nutritional Quality
During Sprouting, Benefits of Sprouts,
Nuitritional Values and Food Safety Issues
of Allium Sprouts

Bindi B and Neern]

17.1  Introduction

Traditional dvatemia of medicine. contempotory medilulioms, nitrmceaticals, ety
supplomene, folk remedies, plocmoceuiical miemoedioles, and chemien] enliies
s i ohe prostuenion of synthens pharmeeanenls ol receive ther drigs Trom
mecipd planti. Medicmal plants are thee nchest bjogesource of deogs hecause.
ty comialt nctbve ingrodients, mediaing] plants can be ol use o the treatmont ol n
wurtdty uf hueoun (linesses {Doss, 20003 Plants in thelr whale, including thek
leaves, vepotables, mots, and seedy, contain phytochemicabs. The genos Allluim
otermbeds like purfic, elives, onions, el wnd seallions alio podsiss heanlth fmproy-
iy compounds, These ate el In the sulphis compounds that seo responsihle for i
therapeie effects, The oloves of gorine which hove the dhape of woshnops ond are
cosered 10 dry skin-like sheetd, mre combined to form the fulb.

Sprouting hos been meressinely. popular in recent yeats. When compured to con-
stming, minflute vegelibles, the sutrital :::dvulu!¢3:1 il agwlbits e fir ALOFE Cont-
centruled, which ks helping te drive their metsorlc rige in popalerity (Nuji ot al.,
20070 Most people vut sprouts unceoked since ey ote low [n galoeles, bigh o
fibre. pnryimes, protn. snd o vacety of other tmportant micro-notrents. When
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Foreword

The world suffered from Covid-18 Pandemic which began lowards the end of
2019 and fs still confinuing. Covid-18 had devastating effects an health, food and
nutrition security as well as the economy, The pandemic will be rememberad as
ong of the: most disastrous occurrences in human history in the recent imes.
Warld still must recavar from the unprecedented sufferings and huge devastation
caused by Covid-19. However, the world reacled most remarkably in the fight
against Covid-19. Sharing of information, resources, cooperation and
collaboration In vaccines development and supply had positive Impact on
arresting the diseass spread and bringing it under control.

Indian popufation also suffared from lhe adverse congequances of Covid-18,
Concamed with the speed al which the Infection was spreading and heaping
untold miseries on peaple, ILSI India decided to look at the role of nutrition in
prevention and management of infectious diseases like Covid-19. A Systematic
Review was undertaken to study micronutrient levels In Covid-12 hospitalized
patients. The objective of the Review was to leam some lessons and inltiate action
to reduce the sufferings.

The Review reveals that patients suffered from Hypovitaminosis as well as
mineral deficiencies which adversely affected body's immunity and thus reduced
body's ability lo fight infections. Micronutrients deficlencies made Covld-18
patlents more vulnerable to disease progression and severity outcomes, The
presence of co-morbidities such as diabetes, hypertension etc. in Covid-19
patients further comiplicated the matter. Higher morlality, grealer length of hospital
stays, ICU admissions, and higher CRP levels were witnessed in such patients.

I is, therefore, recommended thal Cavid-19 patients should be checked for their
micranutrient |evels soon after admission to the hospilal so as to integrate
micronutrient supplementation into therapeutic management of Covid-19. This
coulld be considersd as an additional intervention 1o reduce disease severnty.

This study further corroborates the role of nutrition In buillding heaith and
Immunity. it is hoped that the findings will be useful to policy makers, medical
professionals, nutritionists, dieticlans, rasearchers besides the other health care

providers.
S seord.

B.K. Nandi
(Chalrman)
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ABSTRACT

Coronavirus Disease 2019 (Covid-18) pandemic has
crealed a global heallth crisis, The present systematic
reviaw evaluated tha impact of micronutrient status on the
occurrence and prognesis of Covid-19. The review was
dore using PRISMA Statemenl. The main search engines
used in the present research were FPubMed, Google
Scholar, Sglence Direct and Springer. The search explored
all the relevant studies related to micronutrient status of
hospitalized Covid-19 patients/critically Il Cowid-19
patients, with or without comorbidities, The micronutriants
studied wera Vitamins A, B, C, D and K and Minerals - Zinc
and Selenium. All study des|gns such as, Refrospective,
Cohort, Prospective, Case-Control were included [All
papers published tll February, 2021). A total of B544
articles were Identified from lhe databases (PubMed- 657;
Google Scholar- 1504, Science Direct- 2840 and Springer-
194) and screened by four raviewers. Atotal of 42 papers
ware included for the review. The present systematic
review showed lower micronutrient levels amona Covid-18
patients. Hypovitaminosis mainly Vitamin D and lower
levels of mingrals possibly impacted the immune system.
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1. INTRODUCTION

Malhutrition In both forms undemutiition and
overmutrition has animpacl on immune response
to Infections, The avallabilily of nutrlents in the
host's body determines and stimulates specific
and non-specific. defense mechanisms and
immune responses lowards the pathogen. An
aculs Infectious state Induces hyper catabolism
in the body, subsequenlly causing furiher loss
and depletion of body nutrient stores along with
increased nulrient demands. In any case, the
riufritional stale of the host plays an important
role in susceplibllity {o infections and in recovery,
The assodallon batwesen nubtlion and (ke
immune system is established, hence the role of
rutrition in Covid-1% has besen emphasized since
the beginning of the pandemic (Butler elal.,
2021). Specific nutrents ke Vitamins A; B
Complex (Folic Acid, Vitamins B, and B,,), O, C,
and the Minerals Fe, Se, Cu, and £n, have been
proven to enhance immune function
(Richardson. & Lovegrove, 2021). The
relationship between nutrition and Covid-19
disease |s becoming more dislincl. Il is
imperative to moniter Covid-19 surviving
patients for a long-term period lo assess their
anthropomelric and blochemical paramalers to
ensure satisfactory recovery [Grober& Hollck.,
2021}

Recanl research has shown Lhat 8 sub-pptimal
micronutrien! status may support the onset of
Covid-19 and augment its severity (Wei et al.,
2020; Carr 2020, Alzaben et al, 2020).
Micranutrients like Vitamins A, B, € and D along
wilh Zinc and Selanium have aspacially shown
connactions in critical llness with complications
like respiratory infections, lung function, duration
of hospilal stay elc. (Szelo et al,, 2020; Marik el
al,, 2020), I js impertant to copsider that
differances in susceptibility and severity of
Covid-19 could be partly due to insufficient
micronutrient levels for adequate immune and
organ funclien. Al presenl, most sludies are
based on small number of hospitalized patients,
generaling slrong evidence on allered
micronutrient status in severelcritical cases of
Cowvid -18 (Abrishami et al,, 2020; Arvinta et al,,
2020; Ye el al,, 2020, Heller e al,, 2021). This
syslematic review aims to examine the inflizence
of micronutriant status of Covid-19 hospitalized
patients on their clinical caurse and’ prognostic
measures like hospilal stay, morality rates,
respiratory distress etc, This would be beneficial
for aritical care physicians In managemenil of the
disease and adopling appropriale medical
nutrition  therapy, thereby improving patient
outeomes,
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2. METHODS

| 2.1 SEARCH STRATEGY AND SELECTION CRITERIA |

This systematic review was carried out following
the guidelines ol Preéferred Repofting tems far
Systematic Review and Meta-Analyses
(PRISMA) Statement (Liberati et al., 2009). An
extensive literature search was conducted by a
team of four reviewers using four databases
PubMed, Google Scholar, Science Direcl and
Springer. The search explored all the relevant
siudies related (o micronutrient stalus of
hospitalized Covid-18 patients/critleally Il
Covid-19 patients, with or without comorbidities
like diabetes, hypertension, obesity, renal
dysfunction, nen-pregnani, non-lactating
women populstion across the world. The
micronulrients studied were Vitamins A, B, C, D
and K and Minerals - Zinc and Sslenium.
Elactronic health records of such hospitalized
critically Il Covid-18 patients were also taken into
account for llerature search, Sludies  wilh
Covid-19 associated complications as outcomeas
i.e., plasmalserum nulrient levels, length of
hospital stay, survival rata to discharge, martality
rate, respiratary distress, any other micronutriant
specific measure were Included In the review.
Only full-length research papers published in
Enalish were includad. Due to the limited numbey
of research studies conducted on Covid-18, all
study designs such as; Retrospective, Cohort,
Prospective, Case-Conlrol were included.
Owing to the heterogenelty in the selected
siudias, Ihe collecled data was nol appropriais
for meta-analysis. Therefore, the eligibility
criteria of the included studies and study design
was condycted according to the PICOS Mode
(Pepulation, Intervention. Comparison,

—

Outcomi, Study Design), to analyze the retrieved
relevant arlicles and to camy out in depth
processing of the collected data. A
comprehensive search was made using the key
words: ("vitamin® OR “micronutrient status™) AND
("Covid-19 hospitalized patients” OR “Covld-18
ICU  patients"). Other methods were also
smployed for identifying relevant and additional
studies |lke reference checking, hand searching
arcontacting experts in the field. The final resultis
shown with the PRISMA flow diagram (Figure 1).

A total of 6844 articles were identified from the
databases (PubMead-657; Google Scholar- 1504,
Science Direct- 2840 and Springer- 194) and
screaned by four reviewers. Afler an initial
screening for the micronutdents, an exclusive
screaning was undertaken as per the keywords,
micranutiients status and title of the study. The
assessmenl of the potentially relevant studies
was screened independently by all the four
reviewers. Subsequently, all the identified articles
were futther screaned and grouped as acceptad
or rejectad. The rejected papers were further
categorized on the basis of 3 Criteria viz. Review
Paper, Publication Date Le., Papers Published
after February, 2021 and for any ‘Other Reason’
like article not related lo Covid-12, unavallability
of fulHength paper, not written in English
language, letler to editor, patienls aged less than
18 years, not hospltalized, etc. Laslly, all the
accapled articles were further screened for any
duplicaies and any disagreement was resolvad
through a consensus of all four reviewers.

—
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Records Tdentificd From:
Datubages (n=4)

Tdemiilication

PubMed=657; Google Scholar= 1504; ScienceDireci= 2840, Springar= 1943
(Vitarnin A= 185; Vitain B=904: Vitumin C= 899; Vitamin D—=4344:
Vitamin K= 228; Sclenivm= 126; Zinc=258)

!

- Reeords Exeluded
Screening | P:ia;gifﬂmmwd (0= 6853)
{ ) Review Popess (n= 13941
Poblicarian Liate >Febl| fn= &%)
()he: Regons L 45631
Bligihility {n =91} No. of Duplicates (n = 45)
Included || Becords of Tawluded
Studies (n=42)

Fizure L Flow Dingram of Sindy Selection Process According 1o PRISMA Guidelines

i 2.2 DATA EXTRACTION AND ANALYSIS ]

Descriptive findings from the selected studies
were extracted to a spreadsheel and checked
for accuracy by all the four reviewers. The
following information was extracted from each
arilcle- first author, year of publication, study
design, locale of the sludy, study population,
severity of Covid-18 infeclion, sample size and
micronutrient stalys, This extracted information
was further segregated and categorized as per
the variable of Interest viz micronutrient and lis
paseling level, micronutrent status and its

relationship with Covid-19 outcomes/severily,
mortality, duration of hospilal stay, ICU admission
and inflammation. The analysis of the included

studies was performad to evaluate and conclude

the micronutriant status of Covid-19
hospitalizedicritically Il ICU patients = 18 years
and its relation to various outcomes related to
plasma/sarum nutrient levels, length of hospital
stay, survival rale lo discharge, morality rate,
respiratory distress, etc.

S C—
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3. RESULTS

| 3.1 KEY CHARACTERISTICS OF STUDIES INCLUDED

Atotal of 42 articles | published papers were
included for the review. The key characteristics
of the studies are presenled in Table 1. Sludies
included both males and females hogpilalized
adults: Out of the 42 studies, 8 studies have
been conducied In European Countries followed
by B studies from Aslan Countries and the rest
were from North America, South America, and
Africa. Different types of Observalional Siudies
such as Cross-Seclional, Cohord, Matched
Case-Control wars Included to ascess the role of
micronutriant status on Covid-1% in hospitalized
pallents, The sample size of lhese siudies
ranged from 21 to 646 pafients.

The literature search showad a majonty of the
studies that assessad Serum Vitamin D Lavels
followed by studies on other Micronulrients such
as Vitamin C, Vitamin K, Vitaimins B,. B, and B,
and Minerals llke Selenium and Zinc. No study
was found to assess the Serum VitaminA Levels
among Covid-19 hospitalized patients. The
Covid-18 outcomes assessed in aach of the
Included studies covered mostly lung
involvament, mortality, length of hospital stay,
ventilation support, the severity of disease (ICU
admission)} to name a few.

Table 1. Kay Characteristics of the Studies Included

S.MNo.| Author/ | Country | Pepulation | Severity Study Sample  |[Micronutrients
Year of Covid-19)  Design  [Sixe (Covid-19
Infection Cascs)
1 (Abrishomi| [ran Adulls, Lung | Reuospective) i Vitamin D
stal., 2021) Maleaod  |Tovelyement]  Study
Femals
32 {Arvinteet| USA Adults,  |Critieally Il Cross 21 Yitamin C snd
al,, 2020) Mule angd Sectionel, Vitamin D
Female Pilot Study '
3 (Barassiet [ laly Adults,  |Hospitalized,  Cross. 118 Vitamin D
alnd, ) Male and Patients Sectional
Female Study
4 (Bennounr | Algeria Adults, Severe: Cohort, 120 Vitamin
etal, 2021) Male and  |Hospitalized Prospective,
Female Patienis | Single-Centes
Stidy
5 (Carpagoas| gl Aculs, Acnie | Refrospectived 42 Vitamin D
et ﬁ-l.-,. ) ]:[ = T'I'iﬂ.tﬂ u_'nd_ “ﬁi}l’i’l’ﬂtﬂl’! U‘bﬂﬁ?‘ﬂﬂmﬂ
Female | Fallure due|  Study
to Covid-19

\u."
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6 | Memir | Turkey Adults, | Hosphtalized | Retrospective | Covid-19 | Vitamin D
et al., Male and Patienis | Colort Study [“:'.P-}} and
: Non
2021) Feinale Covid-19
Patients
(260)
7 (Elitiel | Turkey Aduolts. | fospitalized Crosg 300 YitaminD
& Batan, ‘Male and Patients Sectional
2021) Female Study
8 |(Emozé | Turkey Adults, | Hospitalized | Descriptive 310 Vitamin B ,,
Yilmaz. Mile and Patlents  |Observalional Folate,
2021) Female Study, Tran,
Retrospective Vitamin D
Review of
File
9 | (Forrarl Traly Adults, | Wospitalized | Retrospective| 347 Vitamin D
eial., Male and Patientz | Cohort Study.
202 Female
10 | (Gongal | DBrazil Adults, 1cu Cross- 176 | VitaminD
ves et al, Mile and Patients Sectional Elderly
2020) Female Deseriptive | Patients.
Study
11 | {Hernan Spain Adulis, | Hogpltalized | Retrospective| 216 Covid | Vitamin D
dez etal., Wale and Patients Study Patients
20210 Female and |96
Control.
12 | (Tufante Iraly Achlts, Hospitalized | Retrospective| 137 Vitamin D
et al,, Male and Patients Studly
2021) Female
12 | (Abdolla | Iran Adults. | Mospitatized | pached | 201 Cases | Vikamin D
T et al., Male and Patients | rac0 Contral with
2021) Feminle Covid-19
and 201
Controls
14 | (Adami Tlialy Adults, | Hospitalized | Retrogpeetive | 61 Vitamin D
et al., Male and Patients | Ohservational
2021} Female Study
15 | (Bakiash | UK Older Hospitalized | Prospective 105 Vitamin D
et ul., Patisnis PALicnts Cehart
2020} Aged =63
Years
16 | {DeSmet| Belpum | Whites of | Tlespitalized | Retrospective| |86 Vitamin D
etal. European Patients | Observalional
2021} [escent

N —
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17 (Kerget | China Adulis | Hospitatized | Case 108 Vitamin D
elnl, Patients Control
2020y
18 | (Macaya | Spain Adults Attending Retrospective 80 Vitamin D
et ul., Emergency
20200 Department
19 (Orchard UK Adulis Admitted Cohort 646 Vitamin D
&t al., o ICU Study SARS-
2021) CoV-2
Positive
Patiénls
Hospitalized
20 (Pizzimi | Austria | Predominantly Hospitalized Prospective 22 Vitamin D
etal., Male Patlents as | Multicenter| Hospitalized
2020) Individuals well as  \Obzervational] <87 Out
(60%), Aged | Outpatiens | Suudy Patishis
S8 + 14 with
Years Persistent
Symptoms
2| |(Radujkovic| Germany | Adults | [fospitalized | Prospecuve|  |gs.on | Vitamin D
atal,, aswellas | Non | Hospitalized,
2020) Outpatiens |Inservantionnl 92-
Registet | Outpatienis
22 (Sulli et Tinly Elderly Hﬂip}tlﬂtﬂd Age and 65 Vitamin D
al., but not in Sex- Consecuiive
20271) Icu Matched |  Covid-19
Cage- Patients
Conteal | (Mean Age +
Study 13 Years) and
63 Sex-and
Age- Marched
Contral
Subjects
{CNT] were
Analyzed
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23 (Szeto el | USA Aduliz Covid Retiospective 700 Vitamin D
al., 2021 Positive Medical
Hospitalized | Record Review
Patients
24 {Tehrani Lran Adults | Hospitalized| Descriptive 205 Vitamin D
etal, 2021) Patients | Refrospective
25 |(vassiliou | Greese | Adults, ICU and | Observational |29 Covid-19 | Vitamin D
elal., Male nnd [ Non-ICT | gjjple-Canter | Putients in
2021) Female Patients Eiiud}.r ICT and 10
Hospitalized
Coyid-19
Patients in
Non-ICTT
26 | (Vussilion| Greece | Adulis. | Critieally | Observational 30 | Vitamin D
etal. Mule micy Study
20203 Patients
17 [(Yeet Ching Adults, Healthy | Case-Conlrol 80 Vitamin D
al,, | Male and | Individuals Study Healthy
2020) Female | nird, Controls
Viaderate, and 62
Severe) Patienls
Critically Disgnosed
Il Patients with
Covid-19
28 {Cereda ltaly Adults, Severe Coheit Suudy 129 Vitamin D
ctal, Male Poeumonia,
2021) o
_ Patients
29 (Heller | Germany | Adults, | Covid-19 Cross- 35 Zine and
el al, Made and | Infected Sectional Seleniom
2021) Female | patienty Study
30 | (Marduni | Iran Adults. | Respiratory | Observational 123 Vitamin D
el al., Male and | Difficulties Stiudy
2020) Female | and Lung
Infection
31 [Jothimani| Iundia Aduls, Acute Observational 47 Zine
elal., Male and | Respiratory Study
2020y Female Distress
32 |(Karghan & | Turkew Adulls, | Severe and | Retraspective 149 Vitamin D
Katkat, Female Critical | Ohservalional
2021y Coyid-19 Study
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33 (Pinzon | Indenesin | Adults, Covid-19 Ciass o Vitamin D
et al., Male and Infected Series
2020) Fermnle Pnliemsﬁiﬂx
Various
Signs and
Svmptams
and
Comorbidities
34 |(Alguwathes| Saudi | Adults. | Covid-19 | Singe- 439 Vitamin D
etal. | Arabia | Muleand | gafected | Center
2020) Female | pyentswith [Retrospective
Dinbetes Study
Mellitus
35 | (Alkattan | Saudi Adulis. Pitients. Cross- | 80 (Severg| Copper, Iron,
gial., Argbin hgﬂlt and Infected | Sectional ihﬁe&gfﬁi Selenium. and
2021 cmile with Study | Now-Seves Zine
) A T Casenints)
Co¥ 2 and
Dingnosed
with
Covid-19
36 (Tm et al.,| South Adults, Covid-19  |Observational 50 Vitamin B,
2020 Kores |Maleand | Infected Study B,.B,.
Fewale | patients with Vitamin D (25
Respiratary hydroxyvitamin
Distress D), Folate,
Seleninm, and Zine
37 |[(Moghaddam| Germany | Adults Covid-19 Cross- i3 Seleninm
et al., Patients | Sectional
2021 Study
38 | (Hani ¢t | Indonesia | Adulis, | Wospitalized | Cross- 50 Vitumin D
Female
39 | (Pizzini | Austdia | Adults | Hospitalized | Prospective 87 Vitamin D
et al., Patients | Mylbcontre | Hospitalized
2020) Obsecvatonal| Patients:
CoillLDy tLE out of
RE'EIIETI'F BhRE "Wale
| in ICU
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40 | Dofferhofl | Netherlands) 68+ |2 | Hlospitalized| Case- 133 | Vilamin K
et ul Yeuars, botli|  Patients Controel Hospitalized
2020 Males and Covid-19
Females Patients
and 184
Historle
Controls
41 (Goncalves Brixzil Males and Hmyllﬁllﬁ!&d .Dljﬂcrvmilmnl 264 Zine
el al.. 2021) Females, Puticals Study Patients
66-81 Admitred
Years Old i) the
1T
Reguired
Tivasive
Mlochameul
Ventilation
42 (Voge!- Spain Males and | Hospitalized | Observanonal 240 Zine
Gonzilez Females, Pautienis Cohort  |Hospilalizad
et al,, Median Age Study Patients
2021) 65 (54 -
73 Years)

Mote : “Hogpitalizad Palents” denotes “Mid Gasesand Mild Infstions,”

3.2 MICRONUTRIENTS STATUS AND RELATIONSHIP WITH
COVID-19 OUTCOMES /| SEVERITY

3.2.1 Lung Involvement
The relationship of micronutrient status and the Covid-19 related outcomes specific to lung
function Is described In this section, Sfudies that assessad the role of micronutiient status with
Covid-19and associated lung involvernent are presented in Table 2.
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Table 2. Assoclation of Micronutrients Stafus with Lung Invelvemant Among
Hoapitalized Covid-12 Patlents

S.No, Auihor/

Year

Micronutrients

Measurement of
Bascling Levels

Key Findings

1 {Abrishami
elal., 2021)

Vitamin D

25{0HID
Conceniration < 25
ng/mL.

Higher Levels of 25(0H)}D were
Assoclated with Significantly Less
Extent of Total Lung Involvement
(=010, P=,004),

z (Barussi et
ul., )

Vitamin D

Vitamin D
30,0 ng/ral

Viamin D Levels in O, support
Patients were Significantly Higher
Among Patlents than these on
Continuous Airway Pressure
Devices and Non-lnvasive
Mechamical Veatilution.

3| (Demir e
ul,, 2021)

Vitamin B

Vitaram D =30

ng/ml

Patients with Scrum Vitamin D
Levels > 30ng/ml had Lower Lung
Invalvement.

4 | [(Kegetet
al.. 20200

Vitamin D

NA

Vitwmin D Levels were Lowir In
Covid-19 Putieniz vs Controls
(p=0.004).

Patients wha Developed Acute
Respiratory Distress and
Macrophage Acute Syndrome had
Slgnificantly Lower Vitamin D
Levels than Contvols (p=0.001).

2021)

5 {(Sulli et al.,

Vitamin D

NA

Covid-19 Patients had
Significantly Lower Serum
Vitamin D Levels vs Controls,
Higher Vitamin D Levels were
Significantly Correlated with
Pa02 (p = 0.03), 802 (p = 0.05),
PaO2FIO2{p=0.02).

A Negaiive Correlation was
Observed Between Serum Vitamin
D Levels and Severity of
Radialngic Pulmonary
Invalvement,
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al,, 2020)

nmel/L.
Insuificient, Above

100 nmolfl- Mommal

[ [Gﬂn;_ﬂh’ﬁ- Ling Serum Zing LTow Serom Fine Levels were
et al, 2021) =70ug/dl-Low |Seatistically Significantly
Zinc Levels Associated with Severe Acute
Respiratory Distress Syndrome
after Adjusting for Baseline
Variables (OR, 15.4; 95% CI, 6,5~
36.3; P<01).
T | {Adwmi of Vitamin D NA Patients with pO2 <60 mmHg had
al., 2021) Significantly Lower Levels of
Serum 25 (OH) D Compared to
Patients with p02 = 60 mmHg
(133 ng/ml vs 204 ng/mlL
Respectively, p=0.03).
8 | (Allkattan et | Selenium and | Selenium (meg/L)- | There was a Significant Elevation
al., 2021) Zine 1328, Zinc (meg/dl)- |of Selenium and Iron Serum
121,78 Levels Among Severe Cases
(Those Who were Later Dingnosed
with Respiratory Distress/Pulse
Uximeter Saturation <= 93% or
PaO2/FiG2 <300 mmHg)
Compared to Non-Severe Cases of
Covid-19. No Significant
Difference was Observed Betwoeen
Zine Levels of both Groups.
9 |(Orchurdet | Vitamin D | Normal Vitamin D | No Significant Differences in
al., 2021) Level (=50 nmol/L) | Tnvasive and Non-Invasive
and WVitamin 1 | Mechanical Ventilation Between
Deficiency (<50. | Patignts with Low and Normal
nmol/L) Vitamin D Lovels,
10} (Jothimam Zinc Zine Concentrstion | Covid-19 Patients with
et al., 2020) was §0-120 my/dl. | Significantly Lower Zinc Levels
A Zine Leve=80 | were Found to hiave Higher Rates
mg/dl was Defined [0f Camplications, Acute
as ‘Deficien’ | Respiratory Distress Syndrome
when Compared to Controls,
11 | (Pizzinigl Vitamin D 25 (OMD-30-50 | Low Vitamin D Levels of the Onset

of Dixease and At Fallow Up were
not Significantly Related 1o Lung
Tmpairment.
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Several studies have observed that lower Vitamin D levels may lead to lung impairment (Abnshami
etal,, 2021, Adaml et al., 20271, Demir et al,, 2021; Kergel et al., 2020; Pizzini et al., 2020, Sulli et
al., 2021). Few studies have reported that lower Zinc levels may lead lo acule respiralory distress
(Gongalves et al., 2021; Jothimani et al., 2020), while some have found no relationship (Alkattan et
al,, 2021). The results indicate a significant effect of the levels of Vitamin D on pulmenary function
during Covid-19, To our knowledae, we provide evidence here that amongst all the micranulrients
studied, itis Viamin D that could have the most profound effect on lung function.

3.2.2 Mortality
Several studies have assassed the role of micronutrlent stalus and Covid-19 assoclated
montality (Table 3), Majority of these studies reported that a lower micronutrient status (Vitamin
D, Zine, B, Vitamin C) resulted in higher mortality due to Covid-18. Out of the 19 Studias | 17
studies have shown that a deficient micronutrient status for Vitamins- B, C, D and Minerals - Zinc
and Selanium has a direct effect on the sutvival rates of Covid-19 patients, '

Table 3, Assoclation of Micronutrients Status with Mortalily Amang Hespltalized Covid-12 Palients

S.No. | Author/Year | Micronutrients Baseline Levels Findings
I | (Abrishamiet | Vitwmin D 25(0H)D Vitamin D Deficiency was
ol., 2021) Concentration <23 | Associated with n-'Sign’rﬂi::nl
ng/ml Increase in  the Risk of

Mortality.
2 | (Arvinteet @ Vitamin Cand | Vilamin C(17-154 | Older Age and Low Vitamin
al., 2020) Vitamin D | pmolL), Vitamin D; | € Levels were Co-Dependent
and D), (30— Risk Factors for Mortality.
100 pg/iml)

3 | (Bennousret  WAamin D |\Guunin D =78 nmoll | The Lowest Mortality Rate was
al.. 2021) or =30 g/l Observed Among  the Group
with Adequate 25(0H) D Levels

=78 ol 1 or 30 pgl).
4 | (Carpagnano Vitamin D Vitamun D After 10 Days of
etal. 2021) Insufficiency, Hespitalization, Severe

Maoderate and Severs | Vitamin D Deficicney
30-29. 10-19, and | Patients had 2 50% Mortality

<10 mgmL Risk, While those with
respectively Vitamin D = 10 ng/mL had a
5% Murtality Risk.
3| (Essz& | Viemin B, NA A Lower Level of Vitamin B,
Yilear, | was Associated with Patient
2021) Maortality.
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(5] (Infante st al., | Vitamin D Serum 250D Seram 25(0THD Levels at
2021) Levels <30 ng/mL | Admission were Significantiy
Higher in Survivors than Non
Survivors. Serum 25(0IHD
Levels were Significantly
Inversely Assoclated with the
Risk of Covid-19 Related in
Hospital Mortality.
1 (Radujkovic | VitaminD  |16.6 (124 -22.5) ng/ml | Vitamin D Deficicacy vis
ot al., 2020) Assovinted with Severity/
Mortality of Covid-19 Patienis.
8 (Tehrani et | VitaminD The Mzan Level of | Vitamin D Deficiency was
al.,, 2021) Vitgnin D was 33,86 | Associated with o Significant
£26.42 in the Increase in the Risk of
Moderate Group and | Mortality.
3541 +£21.25 In the
Severe Group
o (Kurnhan & Vitamin D Vitamin D Groups, | Serum 25(0H) D was
Katlgat 2021) Normal (Serum 25(0H)| fndependently  Associated
Vitamuin D Level =30 | wih \Mortality in Cavid-19
Insufficiency (21-29 :
_ ng/mL). and
Dreficiency (<20 ng/rl)
10 (Alguwaihes | Viltamin D 25000 (nmel/1) | Severe Vitamin D Deficiency
et al., 2020) (75-230) (Adjusted HR-7, CI(2.7-28.2,
p=0.007) was  Associated
with Death.
11 (Vogel- Zinc Zine =50ug/dL- Low |Sermm Zine Levels Lower
Cionzilez of Zine Levels than 50 pg/dL at Admission
dl.. 2021) Correlated with Worse
Clinical Presentation, Longer
Time to Reach Stability, and
Higher Mortality, Serum Zine
Concentration ai Admission
wis Significantly Higher
Among Individuals who
Survived (62 pe/dl. (52-72)
Compared to those who Die
(49 pﬁﬂ;[ﬂﬁﬁ], p=0.001).
12 | (Moghaddam: | Selonium SELENOP Selenium Status was
etal, 2020) Quantificition CLISA. | Significantly Higher Among
Total Serum Se, and | Survivors tham Non-
Qutalhione Survivors.
Peroxidase Activity
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13 {(Heller et al, Fine and TheLowerLimit (Zn [Comcemntrations
2021) Selenfum | Deficiency) at <6425 | (Combination of Serum Zn
He/Lis Represented by |y ng Serum SELENOP)
the Hottom 2.5% of Zn sin s
Values. Sermm Zn below wl‘l:lun the..l_le:fcrnnne Ranges
638.7 we/L and Serum Indicate High Chances for
SELENOP below 2.56. | Survival
mg/L
14 (Szeto et al., Vitamin D | Vitamin D Deficiency |No Significant Relationship
2021) (<20ng/mljand  |was Observed Between Pre
Normal Vilnmim D [Hospitalization SHFHI:
; : § Vitamin I} Status an
Levels (>=20nyg/ml) Maortality,
13 {Wassiliou st NYilamin T Vitamin D Deficient | Mo Difference was Observed
al,2021) (19.9 ng/ml, N % 32) | Between Vitamin D Deficient
and Vitamin D and Insufficient Groups with
Insufficiznr Respect to Hospital Mortality
(20-22.9 ng/ml, N ' 7)) or Disease Severity.
16 { Vagsiliou et Vitamin D 25(0HD Levels, |Leow Vitamin D Group
al., 2020) Patients were (Lower than 15.2ng/ml) had
Stratificd in Two | @0 Increased Risk of 28-
Crrovpz: Highsr and Day Mortality.
Lionwer Than the Median
Vilue of
the Cohort (15.2 ngmL}
17 | (Cersdaetal.| VitaminD 25(0H) D A Significant Positive
2021) Serum Levels : Assocliation Between
Insufficient (<30 -20 | Increasing Z5(O10) D Levels
ny/mL). Moderately | and Tn-Hospital Mortality
Deficient (<20-10 | was Observed.
n/ml), Severely
Deficient (<10 ng/mL)
18 | (Jothimani et Zine Zine Concentration | Covid-19  Putients Showed
‘al., 2020) was R0-120meg/dl. | Significanily Lower Zine
A Zine Level<80 | Levels when Compared to
pefdl wes Defined as | Healthy Controls Resulting
*Deficient’ in Increased Mortality.
|G (De Smet &l Vitamin D Serum 25 (OH) D | Vitamin D Deficiency on
al, 2021 was 18.6 ng/ml Admission after Adjusting
for Confounders was Found
to be Associated with
Maortality (Odds Ratio [OR],
3.87; 95% Confidence
Interval [CI), 1.30-11.55).
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3.2.3 Duration of Hospital Stay
Few studies have assessed the role of micronutrient status and length of hospital stay
among hospitalized Covid-19 patients as shown in Table 4.

Table 4 Association of Micronutrients Status with Duration of Hospital
Stay Among Hospitalized Covid-19 Patients

S.No. | Author/Year | Micronutrients,  Baseline Levels Salient Findings
I | (Herndndez | Vitamin D Serum 25(UIDD . | Vitamin D Deficient
elal, 2021) Levele =20 ng'mL | Covid-1% Patients had =2
(50 pnmol/L) Greater Prevalence of
Longer Length of Hospital
Stay than those with Serum
25(0OH)D Levels -~ 20
ng/mL,
2 | (Demirel | Vitamin D Vilamin D =30 | Patients. with Vitamin D
al, 2021) ng/ml Levels of >30 ng/ml had

Signilicantly Shorter
Hospltal Stays.

3| (Szeto et Vitamin D Vitamin D No Significant Relationship
al.. 2021) Deficiency was Observed Between Pre
(=20mg/ml) ahd | Hospitalization Serum
Nomial Vitamiin 1) | Vitamin D Status and
Levels (==20ng/ml), | Lengthof Stay .

d (Jothumam Zine Loic Level<Bl pw/dl | Covid-19 Pabtients with
et al., 2020) wiag Defined as | Slgmificantly Lower Zinc
*Deficient’ Levels When Compared to
Healthy Controals had

Prolonged Hospital Stay,

5  |{Orchardet | Vitamin D | Normal Vitamin D | No Significant Differences

al., 2021) Levels (>50 nmol/L) | in the Number of Hospitil

and Vilamun 1 | Days Between Patients with

Deficiency (<30 | Low and Normal Vitamin
nmol/L) D Levels.

3.2.4 ICU Admission

A study by Bakimsh et al, (2020) conducted on older hospitsiizad pafients of United
Kingdom eged 65 years and above reported that Vitamin D deficient patients had a high
dependency unit admission (30,77 % vs 8.68%, p=0.042), Another study found that lower
Viamin D levels were associated with ICU admission {Ersoz & Yilmaz, 2021). On the other
hand, one study did nol repor any difference in Vitamin D levels among hospilalized
‘patisnts and those admitted to the ICU (Orchard et al,, 2021). Though, we found an effect of

I ——
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the serum levels of micronutrients on martality and hospital stay (Table 3 and Table 4), the
results do not indieate conclusive evidence on the rate of ICU admissions of Covid-19 Infacted
patients. Further, these studies only show the role of Vitamin D and signifies the importance of
the optirnal lavals of this vitamin.

3.2.5 Inflammation

Five studies reporisd dala on the relationship between serum Vitamin D levels and
Inflammation among hospitallzed Covid 19 patients (Adaml el al., 2021, Barassi el al., 2021;
Demir et al,, 2021; Pizzini et al., 2020; Sulli et al., 2021). The serum lavels of 25(0H)D, the
circulating metabolite of Vitamin D, arg inversely comelated with iInflammation. However, owing
to the small number of studies and hetaroganeity in the study designs included in the review |,
thiswarrants further investigation.

Table 5. Assoclatlon of Micronutrients Status with Inflammation Among Hospltalized Covid-19 Patients

SNa. [Author/Year| Micruonuirients |  Baseline: Key Findings
Tavels)
Cut-0ffs:
I (Barassi et | Vitamin D | Vitamin D | Nepative Correlation Between Serum
al,, 2021) =30.0ng/ml | Viewmin D und C-Reactive Protein
Levels,
2 (Sulli e Vitanin 1) NA Statistically Significant Negative
al., 2021) Correlation Observed Between Serum
YVitamin D levels C-Reactive Profein (p
=M.04),
3 (Dhemir 2t Vitamin D Vitamin D > | Patients with Vitamin D Levels
al., 2021) A0 ng/ml of =30 ng/ml had Significantly Lower
D-Dimer and C-Reactive Protein (CRP)
Levels.
4 (Adarmiet | Vitamin D WA Patlents with 25(0HD  Below 15
al., 2021) ng/ml: were more likely to Slmw
Increased Levels of CRP on Aﬂmluinn.
Patients with 25 (OH) D Below 20
ng/mb, had a 3-Fold Higher Risk of
Having CRP Above 50 mg/L (n=28,
63.8%) Compared to Patients with
Normal Vitamin D,
5 {Pizzini e Vitamin D 25 (OH)D- | Low Vitamin D Lovels at the Onset of
al., 2020) 30-50 Disease At Follow Up were not
rmol(l Significantly Related to Infammation
Insufficient, | or Severity of Disease,
Above 100
nmelil-
MNormal

—_—




Sywtematic Wiriesw on Miomoptrisats Leveld in Covid=19 Patent

3.2.6 Miscellaneous

Apart from the above results, some studies
also assessed the prevalence of
micronutriant deficiencies among patients
with Covid-19. Other research articles
focused on Hypovitaminosis among
Covid-19 patients (Abdollahi et al., 2021;
Gongalves el al,, 2020; Hanl el al,, 2020,
Imetal., 2020; Macayaelal., 2020, Pinzon
et al., 2020; Ye et al, 2021 An
Observational Study conducted on
hospitalized ICU patients (aged G66-81
years) observed a prevalence of 79.68% of
Low Serum Zinc Levels (Gongalves et al,,
2021). A Case-Control Study by Dofferhoff
et al. (2020) an Dulch hospilalized adults
reported an insufficiency of Extrahepatic
Vitamin K since dp-ucMGP was Increased
in Covid-19 patients compared 1o controls
(p<0.001).

It Is Interesting to note that there are a few
studies with contradictory findings ta what
most studies present. A Retrospective
Cohort Study conducitad in laly did not find
any relationship betwesn Vitamin D status
and Covid-19 (Ferrad el al. 2020). Another
Cross-Seclional Study conducted in Turkey
did not find a stalistically significant
relationship between Low Vitamin D Levels
and Dysgeusia among patients (Elibol &
Baran, 2021). One Cross-Sectional study
showed thal Covid-19 cases had a
significant elevation of Selenium (Alkattan
et al,, 2021), while ancther reported that
many patients were deficient in Selenium
(Im el al., 2020). There are limiled number
of published studies and heterogeneity in
the study designs. We believe that these
differences could have changed the
outoomes.
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4. Discussion

Coronavirus disease (Covid-18) is an infeclious
disease caused by SARS CoV-2. As of 107
December 2021, 267,865,289 confirmed Covid-
19 cases and 5,285,888 dealths, have been
reported by WHO globally. To curb this deadly
virus a Universal Immunization Campaign is
running In all parts of the world, wheraln
8 158,815,266 wvaccine shots have been
administered as of 8" December 2021 (WHO,
2021). The unpredicted progression and severily
of the Infection diveried the objectives of
Ireatment from curing to preventing the spread of
infection. Maintenance of optimal nutrition status
became a orucial aspect In controlling the
infection spread. Optimal nutritton and digtary
nutrient intake impact the Immune system
through pene expression, cell activation, and
signaling molecules maodification. In addition,
varicus dietary ingredients are determinants of
gut microbial composition and subsequently
shape the Immune responses in the body (Aslam
atal,, 2017).

This review sought to provide a comprehensive
overview of literature investigating association
between any micronutrient deficiency in mild and
critically il Covid-19 patients and Covid-13
disease progression with the associated
gutcomes. In the currenl review of 42 published
studies, we found out that Micranufrients do play
an Imporant role in the progression of the Covid-
19 disease. Vitarnin D was the most studied
micronutrient in thiz review. A Relrospective Study
on Spanish adults reporiad a higher prevalence of
Vitamin D deficiency (82.2%) among covid-18
cases (p=0.02T). Vitamin D has & potantial role to
act as a pluripotent hormone In  differant
immunalogical mechanisms and may also have a
rolein the bady's immune response to respiratory
vinusas (Hejazi et al,, 2016). II's deficiency has
also been associated with higher severity of
pulmonary Infection (Abrishami et al, 20271,

Barassi et al,, 2021; Demir et al., 2021, Kerget et
al., 2020; Sulli et al., 2021). Similar findings have
been reported In our study, where 14 studies
showed a significant asseclation of poor Vitamin D
stores alang with a higher mortality rate  among
Covid-18  patients (Table 3), while significantly
lower micronutriept level among patients
delermine thelr length of hospital stay and
mortality rates (Table 1 and Table 2).
Supplementation with Vitarmiin D 1o prevenl or treal
Covid-18 however, remains subject to maore
resaarch (Diabetes, T.L. . 2021, National Instituts
for Health and Care Excellence, 2020).
Envisaging the lenglh of the hospilal stay for
Covid-18 infecled patients could help health care
authorities to belter manage the health care
facilities ' (Vekaria et al, 2021). Studies have
shown that Vitamin D deficient Covid-19 patients
had a greater prevalence of longer length of
hospital stay and higher chances of ICU
admissions than those with lower serum 26(0H)0
levals (Baklash el al., 2020; Demir e al,, 2021;
Ersoz & Yilmaz, 2021, Hemandez ot al, 2014;
Crehard et al., 2021) Szeto st al., 20211 The
findings of our study are in accordance with this
{Table 4). Vitamin D plays a erucial role in the
regulation of the immune system via modulating
the synthesis of Inflammatory cylokines and
impeding the prolifaration of pro-inflammatary
cells, which are imporiant in the pathogenesis of
many inflammatory diseases (Yin & Agrawal,
2014), The present raview also reporisd =
negalive corralalion batween Vitamin D Levels
and Infliammation (Adam| et al., 2021, Barassi et
al., 2021, Demir et al,, 2021; Sulli et al., 2021).
Nonetheless, this review only |dentified a single
study that did not observe any relationship (Fizzini
atal., 2020); while one study found that Vitamin D
Levels were inversely related to D Dimer Levels
(Hemandez etal,, 2021),
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On similar aspacls, the authors have found that
Low Zinc Levels have shown associations with
Lung Function, Mortality and Length of Hospital
Stay (Table 2 and Table 4). Of relevance lo the

current review |s the use of Zinc as an adjunct

with the drug therapy in trealing SARS-CoV2
infection. Zinc is another micronutrient thet has
been a parl of praventive therapy agains! Covid-
18 by diminishing inflammation, Improving
mucociliary clearance, reduced wventilator-
induced lung injury. Zing has gathered much
interast due lo its antiviral and antibacterial
properiies (Skalny et al., 2020). In a study
conducted on the Indian population the
researchers (Jothimani et al., 2020), reported
that Lower Serum Zinc Levels (<80mgidl)
were associated with prolonged hospital stay
(Table 4). Owing to the limited number of
studies, 3 studles stating lung involvement, and 3
studies depicting the asseciation with survival
in Covid-18 patients lhese rasults 'warrant
cautian,

Selanlum intansifies antioxidant enzymes and
defensive protelns synlhesis on the mucosal
surface and agsists in phagogytic action (Huang
el al., 2012; Shi et al., 2020), Wilh plenty of
avidenca based on animal studies, surprisingly
there have been almos! no irials of Selenium and
Influenza or other resplratory infections. A very
small number (2 Meta Analysis, Non-Covid-19)
have Investigated the impact of Selenium
supplementation in critivally il patients in the ICU
and reported an Improvement with short tarm
mortalily {James et al., 2021), The present sludy
show results on similar lines, where 2 studies by
Heller et al., (2021) and Moghaddam et al., (2020)
have shown a combination of Serum Zn and
Serum SELENOP within the reference ranges
indicating higher chances for survival among
Covid-19 pafienis (Table 3). Vitamin B,; has
showr a similar role on Covid-19 martality (Ersdz
& Yilmaz, 2021) (Table 3). Old Age and Low
Vitamin © Levels were co-dependeant nisk factors
for morality among Covid-19 patients (Arvinte el
al., 2020). Elderly cbese pahants admittad to tha
ICU reported as high as 94% prevelance of

The prasenlt review shows [he impacl of
micranutnents on Immunity and associated
outcomes of lhe infections. Comparatively,
exisling raviews have mainly studied the
supplemental effect of micronutrients on
recovery of Covid-1% patients (Wang et al., 2021;
James el al, 2021). In addition, we included only
peer reviewed published papers and no pre-
prints. The Included studies weare from different
countries of the world Including Asian Countries.
This Increases the external validity of the
ouleomes across regions. The main strength of

this Systematic Review Is that it examines the

Level of Serum Micronutrienis and their
assoclation with outcomes of adull patients with
Covid-19, The literalure taken from other viral
infections are far from consistent and this review
atternpts to ensure that people have an adequate
dietary Intake Is critical.

Limitations also exist in this review., As
mentioned, the studies included in this review
have varied study designs, owing to the limited
number of original research studies on Covid-19.
Thus, more robust evidence |s required to
generalize thess findings of Micronutrient Serum
Levels for dosage and regimen fo prevent
coronavirus ‘eplsodes. Also, the spectrum of
micronutrients investigated is skewed towards
Vitarnin D, given the emphasis this micronutrieni
has received from mosl experl bodies and
societies and hence the plethors of lerature
avallable on . Given the abundance of
micronutrients wilth beneficial roles in the immune
system, more research is warranted on the other
micronutrients as well, to examine thelr synergy
lo preven! disease progression in mild cases and
mara so in, crifically il Covid-19 patients, Mosal
praminently, Vitamin D has been proven a vital
nutrient In prevention and treatment of Covid-19
patients. Further studies aro requirad to shudy the
role of these micronutrients not anly in reatmeant
but prevention of this rapid spreading infection.

While, there is exlansive literalure stating the role

of Vitamin A as an antioxidant on Improving
immunity in infections, there is a dearth of
research siudies examining the assodation of
Vitamin A stalus and Covid-19, hence no
conclusive evidence on this micronutrient.

Hypovitaminosis (Congalves et al,, 2020). éﬁ
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5. CONCLUSION

Optimum nutrition has been one of the most
researched aspects dunng this pandemic
amang researchers and the general public. The
present Syslematic Review depicls the
presence of Lower Micronutrient Levels among
Covid-12 patients and the associated
ocourrence of this disease. Hypovilaminosis
particularly sean with Vitamin D and Lower
Levels of Minerals pose a great impact on the
body's immunity as re<instated and shown by
this Systamatic Review. This further combined
with the presence of comorhidities like diabetes,
hypertension ete, affect prognostic parameters,
such as Morality, Greater Langth of Hospital
Stay, ICU Admissicns, and Higher CRP Lavels
among Covid-19 Patients. The knowledge of the
association of micronutrients with Covid-19

disease help us better stratify Covid-19 patients
al higher risk allowing a smooth shift In medical
intervention from a curative lo a preventiive
approach. This review showed that
micrenuinients deficiencies made Cowvid-19
patients morevulnerableto disease progression
and severity outcomes, Individuals withoul
micronutrient deficiency had reduced Covid-19
Incidence and disease severity. This raview
suggests that Covid-19 patients should be

checked for their micronutrignt levels soon after
admission 1o the hospital so as lo inlegrale

micronulrient supplementation into therapeutic
managemenl of Covid-18. This could be a non-
pharmaceutical intervention to reduce disease
severity inan unvaceinated poputation.
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Waste Water Treatment Plants in Delhi:
Prospects and Challenges
‘M, P, Onia Khrasi, " Prof, Memuﬂ.s‘.&f Mital & "Dr. Megnal Jain

'Studont, ‘Profesdor, & *Assistant Profiessor
Lady [rwin College, University:of Dealh, New Delhi

Absrrict

The growth of waste water pencration is spreading duily from the
merging of municipal, indusrial efffaent and agricwdmral droinage
water. Thiy lsue can be balanced §f early measures are taken Into
conyderation by treating and utiliging the waste water which will
affiet the over exploitetion of wadérgrownd witer. The study witled
“Wnte wager crewtmens ploats (e Delli: Prospects and ehallenges™
was concepmatized to pssoss the challenges faced by stakekolders in
aperation and malatenance, and to gather suggestions for the selected
waste water treatment plants for better functivning of these plants.
The study was carried onl in four Sewage Treatment Plaps in Defhi
mamely 40 MGD, Phase Il Rithala, 15 MGD, Delhi Grate Nalla Phase
I, 30 MGD, Okhla Mathura Read and 45 MGD, Kondii.
(nestinnnaires were wved ox fooly for dome colleciion and the
informution was collected from the, plurts, I owas veen that all the
séfected plants received waste water from domestic wve connected io
sewer pipes further proceeding for treatment and releasing sindge.
The study has revealed variolis challenges while operating the plants
such as the breakdown of machinery dwing fo fow maintenance, inlet
Mo variation. choking of sereen bars due fo heémy materials and
excessive foul smell in the neighboring colonies. The suggestion wax
proper site selection should be there so that planes are not installed
sear residential eolonles, Addinonally, sewer lines must he connected
to all the areas af the Gty so that ali the waste water is treotod before
heing discharged into the viver.

Ky wordss

Waste warer, Trearment, Prospects, Challenges

Introduction

At this present fime wasie water hos become & senpwes theesat 1o the whole
environment to sustain, Nature has reduced the guality of self-repairmg
because of continuous fresh water exploifation. AL the dame tme
mismanagement of water conswmption can be another fictor adding 1o the
probiem. Over growing concern, many industrial experts have started o
identify treated wastc water as o valuable resource for utilizng in different
sectors. However, an estimited 80-50% of all waste water produced in Asia
and the Pacific region is released unireated, polluting ground and surface
wiiler resources, o2 well ae cobstd] coosvaiemd, An estimated 44%, ie,
Th
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History and Evolution of Indian Food

Prowesson (D) Prin Risin Lo

Introduction

Indian food culture has evolved alongside Indian civilization and has been mentioned throughout
mstary. Tracing the evolution of food from Indian history, s pivotal to understanding Indian
cussine and dielury practices. In fact, across many culiures, one can histonically trace socio-cultaral
reasons behind culinary choices in India.

For extended periods in Indian History, each of India’s conglamerations of kingdoms Had a royal
court where chefs created a hub, where food innovations, new dishes and metheds of cooking
evolved. This influenced the kitchens of the common man, cooks or housewives who imbibed
these cooking prachices using mgredients ot their disposal. Modem Indian cwisine, therefore, is
an outcame thist can socio-historically trace the intermétion berwesn personal and social choiwees,
baded o available resources.

Methods of Tracing Evolution of Food

The evidence of evolution of food is collected with thorough document analysis. A survey of
ancient religious seriptures from archives, newspapers, memoirs, travelogues, research articles.
poems, history books and books written on food cultures, is conducted and comprehensive notes
are made to record all findings. These notes need 1o be verified through mformanon collected from
more than one source. Af A result, common pattems in the duta tre revealed, under which the entire
data 15 organized.

Important Eras in Indian History
The four significant eras of socio-cultural development in Indian history are as follows:
*  Prehastoric Erg
*  Vedic Period
*  Mughal Era
*  European colonization

These eras also mark the four most frequently founsd pattems in Food culiure, For ¢ach era the
evolution of ford may be looked al through & close Bterpliy between soviocultural Bictors and the
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Nutrition and Lifestyle Transition

Dr. Swatl Jait

Commuon terms and definit ions:
economic developmont, and ine

| Nutrition transition: Modeimization, urbanization, ratie le
wealth lead to predictable shifts 1n diet. referred to a8 "nutAlon rransitions.

Non communicable diseases (NCDs) : Also known as chrome dis:.:_ascs. tend 10 be of long
duration and are the result of a €0 ysiological, environmental s

mhbination of gepetic, ph
behavioural factors. The mamn types 0 e (such as heart sk

{ NCT) are cardiovascular discas
and smoke), cancers, chronic respiratory diseases (such as chronie obstructive pulmonag
discase and asthma) and diubetes. NCDs dispropartionately nfect people in low- and muddie
income countries, where more thun three quarters of gl

obul NCD deaths (31.4 million) occur
3 Processed foods: Processed foods are foods that have been altered during preparation. Some,
but not all, processed foods contam high levels of salt, sugar or

far. Processed foods can be
classified according to their level of processing mia minimally processed foods, processad
foods and ultra processed foods.
Demography:(from Ancient Greek dfjpog (démos) people, soctery’, and “Fpapio f-graphid)

3.
‘writing, drawing. deseription’) is the statistical study of populations, especially human beings
Demographers use census data, surveys, und statistical models to analyze the size, Mo

and structure of populations.

5. Physical activity- WHO defines physical activity as any bodily movement produced by kel
muscles that requires energy expenditure. Physical activity refers (o all movement imchudie
during leisure time, for transpart 1o get to and from places, oF as part of a person’s work
moderate- and vigorous-intensity physical activity improve health.

b

Introduction:
Traditional dicts and lifestyles change us nations und civilizat alhiet
; IBC Us nanon: ivilizations, on average, became WE
nuucur:_:ﬂiad and mure apen to intemational trade. Today, the most pt:r\fi:;!siuc transition st
scries o justments that come along with nations growing wealthier and more ndv s
a shift towards an ahundunce of faily, sugary, and highly processed " e s well 65 g miF
se:du.nury"h!‘mylc ul hmnu.mwulra,;m duting leisure limup.q. essed mc;: h'wan ;“w o i
rrunsimon’ has been used 1o deseribe these dictary and lifest -] mmd‘ns i ' no liuﬂﬁ“iﬁ.tﬁ
botl envirenmental sustumability and human health yle shifts, which have P

o




3

Regional Food Traditions of India

Dr, (Vamoyvacitanya) Visava Batt akum
A
Paorrssor (D) Prers Risin Lat

India is geographically and demographically a large country. Culinary diversity is ong
strengths of our couniry. India s home to many regions, religions, castes and ethnicige, &ﬂ"
not a surprise that culwral diversity gets wanslated to culinary diversity. Our country hy, al ”
percentage of vegetarians too. There is prevalence of vegetarianism and nuﬂ-w:gﬂmmﬁgn:
food stufls sanctified by religion. Many factors favor the continuity of diverse food traditions, jag,
s centrally located between east and west Asia. She has every possible landscape that the ey
has, mountains, deserts, plains, plateau and a vast cosstline. The country has clearly demapige
seasons, & good monsoon, tropical climate favour the vanety of seasonal fruns, vegetubles g
food craps. Tt supports the growth of varety of crops and ammal products. As an agririan scones,
historically. many varieties of cereals, vegetables and fruits are locally grown, There is no shomg
of locally grown fresh foods.

Food: Vedic History

The Vedas are the source and reservoir of all knowledge in India. They nre the oldest texs ta
humanity 15 aware of. They are the source of our glimpse into the old Indian way of hife becas
they have bieen manshaed into the most widely spoken linguages. When society is viewed thioest
the lens of food, we discover a very. civilised ancient society, that was aware of food ethics i
eatng customs,

Rigveda only describes birley (yava) as o food grain, not rice or wheat. In addition to a panicur
cereal (privangn), an ollseed (rifa, sesame), and & number of pulses, including mushd (ratll
mraswra (masoor), mudga (mung ), snd kalaya (peas or matar), the Yojurveda hsts rive. wheal. 20
barley us the mun foods.

The Brinwivronyaka Sambita states tha there dare ton food grains namely, nce. wheat, h“h;
sesume, kidney beuns (mavha), millet, panieseed (privangs), lentils (khofva), canake and.
gram (hheelaklnada, lates Rulihi).

1 : : g
Aman nee, wild nce (wivara), o novel vandty of “flute harl oy™ (vempae, hambow §7

”‘Jl‘f'l'.ﬂ'l'ﬂ"ﬂ {i.:l".'-. .Jljh'i tears), L'hlﬂk [reds ‘II hﬂ"ﬂr H“ngﬂl gramme N ind bh}.n“]uku ane :]," ﬂﬂmf
inh the Markendevie Purana and the Fishue Purana, p. 31

A prrayer, lrom the Yapurveda, composed around 800 BC, gives us o pritty gowd ndication ol
fisend wf thot people ute dunng tha period
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Introduction to Traditional Indian
Knowledge Systems

Proressos (Dn) Pun Risin Lak

Traditional Knowledge

Tesditional Knowledge is unique 1w any specific region or socio-ciifpral group and reflects the
evolutionary path that marked the developient of such knowledge It is integral to the cultural
identity of the social group in which it operates and Is preserved. The World Iniellectual Property
Office (WIPO) defines traditional knowledge as “indigenous knowledge relating 10 calegones such
us agricultural knowledge, medicinal knowledge, biodiversity-related knowledge, and expressions
of folklore in the form of music, dance, song. handicrafl, designs, stories and artwork™, Tradinonal
knowledge, therefore, provides an open-ended method of referring 10 traditional literature,
artistic work, scientific inventions, discoverics, names & symbols, designs, marks, undisclosed
information. and all crestive work and innovations resulting from intellectual activines,

In the modem erit of “patents”, the development of new technology and the new use of traditional
knowledge based products may pose a serious threat to the suryival of many traditional commumities.
Modern, culturally oriented industries may exploit the waditional knowledge based products,
manufacturing them using modem technology without permission and shanng of profits with
these communities. This is being used extensively in biotechnology, médicine and agncuitural
industrics. Some of this knowledge has no formal documentation. Hence, knowledge of traditional
social and cultarn] origin needs 1o be collated and protected for protecting the lveliboods and
survival of communities it got generafed from.

Traditional Indian Knowledge Systems

India is a civilisation with origin in ancient eras, hence, it has a plethora of traditional mformution
and work. The Government of Indis, in o pionecring effort, has collected rditional knowledge
from virious soutees it India and collated it in a digial form in a hibrary, called Triditional
Knowledge Digital Library (TKDL). It is available free of cost ot the followmg URL:

URL: hiip:/fwwwtkdlres.in
The entire knowledge of India was traditionally conteined in 2 main domuins:

Domain 1: Ths ix termed as the *Para Fidya ™. 1t was originally addressed as the "higher Tormi™ o
knowledge and covers ull aspects related with "Metaphysical knowledge.™ '

F i



13

Traditional Medicinal Plants in the Management of
Stress and Prevention of Non-Communicable Diseases

Dir. Mestraor Devi HEmARGK HONGIAM

Introduction

Traditional medicinal plants kave been using for centuries in various cultures around the world
for their therapeutic properties, Avurveds, » traditional system of Indian medicine, has been in
practice for over 3,000 veurs and utilizes traditional medicinal plants 1o prevent and treat diseases
Ayurvedic medicine emphasizes a holistic approach to health, considenng the whole person and
their environment.

The use of medicinal plants in Ayurveda is based on the concept of “rass,” which refers to the tacte,
energy, and effects of the plant. Different tastes of plants, such as sweet, sour, salty, pungent. biter,
and astringent, are believed to have varymg effects on the body and mind, and are¢ used to balance
the different doshis or energies i the body.

The traditional practice of Ayurvedd involves the uiilization of several medicinal plunts, among
which aloe vera holds a preeminent position and is ucknowledged as the “King of medicinal
plants.” Aloe vera is employed in the treatment of vanous allmenis, including skin problems,
digestive disorders, and diabetes. Furthermore, mint, & widely used medicinal plant in Ayurveda, 1s
recognized for its sbility 1o enhance mood and alleviate indigestion. Fennel, also kuown as saunf,
s used to m¢rease breast milk supply. Tuls: s another plant widely used in Ayurvedic medicine
and is characterized by its potent anti-bactenal, anti-inflammatory, and anti-viral propertics. It
is frequently employed to treat respiratory silments, digestive disorders, and skin conditions.
Ashwagandha, on the other hand, is employed to boost the immune system, enhance cognitive
function, and promote overall well-being, Lastly, Trphala is a blend of three fruits - Amaloaki
(Indian gooseberry), Hantaki (chebulic myrobalan), and Bibhitaki (belleric myrobalan) - and i
utilized to promote digestive health, improve liver function, and supiport healthy bowel movements.

Importance of traditional medicinal plants in managing stress und prevention of non-
communicable diseases

Traditional medicinal plants have been utilized for centuries for their medicinal properues, which
sre due to the presence of bioactive compounds, The use of these plants has gained importance in
recent years because of thewr effectiveness and mmimal side effects. Stress is a prevalent problem
in modem society, which can lead 1o various health conditions such as anxicty, depression.
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Understanding Rich Sources of Nutrients

Dr, Swan Jary

Terms and definitions:

Health: is a state of complete physical, mental and soctal wellbeing. und not merely the absence
of disease and mirmity.

Disense: | a pwnicular abnormal condibon that negstively affiects the structure or function of all
e paart of an organism, and that is not immedintely due o any external injury.

Food: is anvihing &lid or liquid which when swallowed, digested and assimilated. nourishes the
body

Food ingredient: 15 any substance, including a food additive used in the manufugiure or prepamtion
of food and preseat in the final product, possibly in a modified form.

Nutrition: is the science of foods, the nutrients and other substances therein, thewr sction, interaction
and balance in relationship to health and disease.

Nutrients: are the coastituents in food that must be supplied to the body in sppropriste amounts

Macronutrients: are the nutrients that our required by our body in large amounts on evervday
basis (in gem) like carbohydrate, protem and far.

Micronutrients: are the nutrients that oir required by bur body m lesser amounts on everyday
hasis (in miligrams or micrograms) like vitaming and minerals,

Diet: is the wsual food and drink comsumed by un organism (person of animal).
Menu: i a list of food and bevernges avaiizble or 1o be served in a restaumnt or at a meal

Thali; is a meal in Indian cookery consisting of several small meut or vegetuble dishes secompamed
by nice, bread, etc, and sometimes by & starter or b swiet,

Culariefkeal): is the heal required o riise the emperature of | kilogram of water by 1°C from
1459 10 15.5%C.

Nutrient-Rich source; “High,” “Rich in." or "Excellem Source of” any nutrient contiuns 20% oy
more of the daily value per serving.

Serving size: Measured umount of foodd or deink thur people typieally ear Eg- u stice of bread or
huss of pulk
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Abstract

Food wastage is a sericdus ssue worliwide angd has
been anticipated to increase considerably in the
subsequent 25 years because of the growth in
economy and population across the globe, The
biodegradable wastes discharged from several
sources such as households, food industrias, and
hospitality sectar are known as focd wastes. Fresh
fruits. vegetables. bakery products, meat; and dairy
products are the chief food items (ost throughout
the food supply chain In this chapter, we briefly
discuss overall food wastage, focusing mamty on
food processing wastes (FPW), the residuals which
are left aver after a prmary product have been Dy ,]1 Mendiay Py
processed in the food protessing industry. And it M
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Abstract

Enzymes are biocatalysts that catalyse a desired
chemical reaction, Enzyrmies are specific in their
action and yield into products. The enzymes that
are utilized in the dairy industry for processing milk
and milk products, like yoghurt, cheese, and :
fermented milks, are commonly known as dairy
enzymes, Thiese enzymes mostly aid in coagulation,
cheese production, and enhancing shelf life of
various dairy products, The most used dairy
enzymes include lactase, amylase, lipases,
transglutaminase, protease, catalase, and rennet.
The functions of enzymes vary with the kind of the

product 1o be processed. Both endogeneous and Dy -4 H“"‘:"’"‘.. Beasy

exogeneous enzymes are important for dairy
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Role of Enzymes in Fruit and
Vegetable Processing Industries:

Effect on Quality, Processing Method,
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Chapter | First Onlitie: 22 Septsmbier 2022

Abstract

The significance of enzymes and their application in
food processing industry is increasing rapidly.
Different kinds of enzymes are extensively used
baséd on their effective application. In fruits and
veqetables processing, several endogenous
anzymes and newly developed enzymes are used.
Enzymes present in fruits and vegetables play a
' huge rofe in determining the texture, calour,
flavour, and taste attributes of the processed
procucts, The continued enzymatic activity in fruits
and vegetables affects the storage quality, shelf life,
and palatability of the praduct. Therefore, several
processing methods such as grinding, crushing, Yo W Miniiat, Dk
slicing, juices, or preservation are used to prolong -

b e g e il T TEGTATE 00 05 15947 3 \_'A“\‘ Ly



A HANDBOOK OF

AYURVEDA
AND
NUTRITION




© ELITE PUBLISHING HOUSE

ISBN: 978-81-9555-67-1-7

Published by R. Gangadharan for Eljte Publishing House

Sales Office: 5, Ansari Road, Daryaganj, New Delhi -110002
Phone:ﬂll-4163547],981852145]

E-mail: elitegph@gmail.com

PRINTED IN INDIA



12

Ayurveda Aahar: FSSAI Regulations

Dr. MisTam Devt HEAaNGKHONTIAM

tﬂ“"’““h"

\unvedic Aahar is 4 tenm in Ayurveda, that refers 1o the dietary principles and guid
' mimended to promote halistic health. According to Ayurvedic principles, Aahar is considered

un essential aspect of pverall well-being, along with lifestyle choices, mental and emotional

acliness, and spiritual practices. The main goal of Ayurvedic dictary principles is to nourish not

anly the body but also the mind and soul

The Ayurvedic diet fociises on the consumption of namral, whole foods that are suitable for an
dividual’s unique canstitution and dosha type. The diet emphasizes mindful eating. proper food
combining, and avording foods that are not compatible with one's body constitution or health
conidition. Ayurveda recognizes that every individual is umique, and dietary choices must reflect
that sndividuality.

The significance of Ayurvedic Aahar in Indian culrure and medicine dates back thousands of years
ind s still widely practiced today. Ayurvedic dictary principles are deeply rooted in Indian cumsine
und are followed by millions of peaple worldwide. The benefits of an Ayurvedic diet are pUmMETOUS.
imcluding improved digeston, increased energy, and enhanced mental clanty. In Ayurveda. food 1s
comsidersd & form of medicine, and specific foods are prescribed to trear specific health co nditions.
Far nstance, ginger is uscd to aid digestion, turmeric is used as an anti-inflammatory, and gheo 15
wed to nounsh and strengthen the body.

delines

Logn of Ayurvedn Aahara
iFI' ]-FIE g e
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Figure 12.1: Logo of Avurvida Aahara
Source: }‘uwsfgﬁ-ﬂ-mdﬂ{:mhﬂm {Avurveika Auhara)l Rugodetivibes. M2 2
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Abstract

The uses and applications of microwave for processing at industrial level
have gained immense interest over the years due to the notable decrease in
consumption of energy and conking time. Drving and sterilization as
microwave processing rechniguesare significantly contributars for food
quality and safety control processes. This chapter provides an overview of
the microwave processing technigues used in the (wod industry. An
mtroduction is presented to the fundamentals and principles of microwaves,
This chaprer also describes the advantages and benefits of microwave-
assisted techniques as counipared o conventlonal techniques. The varied
applications of microwave energy in the vod industry are summatized and
an insight 1s prowvided into the current research and up-to-dare
developments,



Reflective Teaching : Perceptions and Practices

Ms Geetila Sharmn
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ABSTRACT -

Reflective teaching roquires 2 tescher to passe and amalyze the classmom
tratsost lons Carreed oud by ber ks ol upom the beacher s ability w0 bntrospect amd
specudale dhout ooe’s owe work, 1t alloves the her to find gups in her toaching practice
gind o cklvias the Rame. Rellective deschin bs i omapior foeus b 00 ik eeber thathlig
peogrammes. This nndy was conducted on 120 suden ieachen of the Preservice
Teacher Edpcation Programme of the Unjversity in Dolhi. Purposdve sampling was
seved 10 cullect the samijike. The rellections were collested e Torm of o sell-mport
form. Stidients” interest givd motveion Ceme oot 0 be the most vital factors wflibcting
fhe tebching process. Blesice, this stndy has imporian conndiations for e prociicing
sl ure peachers,

Keywords © teaching kaning process, rellective practices, reflective leaching.
dudent (et
INTRODUCTION

Reflecnon i in distinction o solply tinking sbout ooe™s tesching mimicion
1Ihllﬂ1ﬂln-l-'d'rlhl}iﬂl:h1 that begins with & stunblisg Blick iccurtsice or
entliew, chucidites the problems, buals for e credible solutions, byvestipion with
solutions. and Timally assésses fhie outcote. In varsous teachier mining peogmms
relleoion s procianmed ae-an menn bt bow e osghe be proselyiee m stidern jeacher
and its denotation wre conflicting. Here, an exposition is provided of the rowlt of
reflections of studen embirs, ipn‘ﬂh’lly peoimting im plan of altios sehieh adils it
evulution in pre-service aching leaming proprams.

Reflective Teavhing -

tn teacher edbcanon, eflective isaclimg has become & pivot al delight ond a
robutt movermen and (o their own profiessional hlooming in veder to seline and 1o
enhumce leafners” performance the intricacy of tesching requives teachers to re-visd
fhetr praciices. In ithe oorss of ciching practice pediod, thin amcke imond i
scroinizing studen beachers” reflociive expenences Tapimg of (he report by Natioaa)
Institute of Education in 1975, however liid emmphasis mn the inception of reflective
tenchiny discourse. cenuuliang on iichen’ though), Ax far oy the tescherns ane
conceriied for teflecting thers is an interrelution between thoight and action, the
roport, then, prompsd. Accordingly, the invesigaor bigan o ponder upon wnd
worwider that teaching behaviour i affecied by teachery” wea,

Killen (2007) stated (hat reflection ssist teschers to chdnish that they oo ean
be ihe bullddrs of ellucationg poficienty. By this, eahers superintend their own
progress, 1t enables eachens 10 be awane of their experietes iid anilyee thelr own
procabee. Hence, it is u revolutmon i weacher edocanion and ciimpeinic kud of thowgi
| Fatemipoir & Hisseinghalikbhand, 20145,



Use of Smartphones to Increase the Learning Potential
of Mild Intellectually Disabled Persons
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EFFICACY OF TRADITIONAL FLOOR GAMES FOR PRoy
ELECTORAL LITERACY: ASTUDY IN DELHI b

Dr. Aparna Khanna', Ms. Sapna Rani’s Ms. Arns i Srivastava’, Ms,

Aprajiy, S,

Abstract

The research titled *Efficacy of Traditional Floor Games for Promating Electry| Litersey

in Dethi” was conducted to mguire into the urban youth's knowledse and up'ﬂlilm_ibrm 6:.%"'
fance. myths and misconceptions, and process of voling in' India. Further, the q"
back about the content and (he design of five traditional floor games 16 cregte AWatenes; -Itu:‘.;
electorl process. Perceptions of the youth regarding the use of a games-based uPpraach 1 hu:
were also sudied, The sample comprised sixty youth (equal number of males gng fextalesi g
age group of 18-30 years. A semi-structured questionnaire was sdministered fo the YUt e
their knowledge, and get their views about the floor games as tools for entertainment. infiosg,
and education. It wis found that a large number of respondents were not siware of the Wy temgas
themselves on the electoral rolls, the progess of casting a vote, and the concept of el ade
and diversity in the electora] process. The results indicated that the youth's kenoywledipe creedy
ter playing the truditional floor games. Youth expressed happiness and apprecintion fisr the s
al floor games. They found the activity-based approsch 1o leaming very engnging and 2 ko=

Keywords: Elvcioral Literacy; Floor Gumes; Entertainnient: Information, Education ol (>
munication (TEC)

1. Introduction

India is the largest democracy in the world. Democracy s defined as & government of fefe®
by the peaple, and for the people. All the people in a big country like India cannot W“
govemmment. Due to this, they are required to exercise their frunchise and clect l!mf ﬂF";:
8t regular intervals. The Election Commission of India is an autonomous umﬂi““?""’ SlA
responsible for administering election processes in India. The body administers chsdoss ™™
Sabha, Rajya Sabha, dnd State Legislative Assemblics in India ind the offices nml":"';.;
\'im!'rmdm[ in the cauntry. The Election Commission operates under the authanty syt
1ution per Articte 324 4nd the subsequently enacted Representation of the People At



4 HIZ:SUR?I-LNEIZ OF SELECTED INDIAN
CRAFTSIN COVID. g0 PANDEMIC

Ashima Anand & Dr. Seema Sekhri

Abstract

Traditional crafts have been practiced in India singe time immemorial. These lave been

renowned worldwide for their unique designy, Intricate work and quality. Their
production has always engaged various craft communities and other stakeholders

associated with it. Crafispeople carn their living by practicing such sge-old traditions
along with presecving the legacy of Indian crafis. However, traditional erafts have always
been known for struggling with mullimdml'l';:tnrunkﬂpthmieluu thoiving in today’s
competitive fast paced society. In spite of it, craftspeaple have always tried 1o physically
reach out to the consumers through various platforms like exhibitions, fairs and retail
outlets to make the consumers understand the value of crafts’ lepacy and inculeate
appreciation for their skills. But, the recent pandemic COVID-19 posed 2 new and bigger
challenge in front of the eraft community. Direct intetface with consumers through fairs

and exhibitions for selling their products was not possible. At the consumers’ end too,

contidering the change in lifestyle, deviations were seen with respect 1o the consumption

of craft-based products. Hence a need was felt 1o bridge the gap between producers and
consumers of craft-oriented goods. The prosent pa per shares the details of resurpence of
selected Indian crafts in pandemic times and asserting its relevance in twenty first century,
For this purpase, a systematic madel was developed, tested and excented: This involved
multi-stage approach viz. communication, design and product intervention, product
development, marketing and sales. Efforts were also made 1o generate awarencss and

populurize Indian crafts through series of webinars. The model developed wastested with
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Abstract: in an elfort 1o meet thie demands of 5 developing nution, the Indian enérgy seetor has
witnoted & rapid prowth, However, the country Incks sulficient domestic encrgy resources, and
st ket eratiich of it growing requirertienty. Given this scengsiv, it is of paramount ifsportance
that the coumry develops all posuible domestic encrgy sources. AL the same tume, Tndis s will
bewvily dependent on fossil fucls which bs sot 10 lead 1o multiple chdllenges like depletion of fowsl
fed reserves, global warming and uther environmentul soncems. Renewdhlc wn=rgy, particylarly
soler is the dolution to the growing enctgy challenges a¥ they dre sbundant, incahiintible wsd
environmentally frichdly, Given (hie vast potentisl of soler enengy in Lodle all ft nieds s
vomprehensive palicien, [t has been seen thit there sre many initistives taken by the tndisn
Evernment, both 2t the Notional and the State level fur promoting sdlar energy, but ils e uml
produgtion i the commercial buildings scetor 1 still limited. On studying some of the inltiutives
of the central and selected stiate poveraments, it was [ound tha there were a aumbser of policy
relited impediments pssocmted with implementation of these mitistives. Thus, there is g urgent
necd 1o take steps o minmmize these impediments und gonemie awareness smong the stakebolders
regirding the governmunt mitistives, so thut solir energy can be apped 10 its best possible extent

Keywards: Coimmescinl Bulldings, Govermment Policies, [mpeilimenis, Indin, Silar Endrgy
Tntroductlion

unure ecomermic gowth crucially depemds on the long-torm avwilability of cncrgy from sowrces that are
affordable, deerssible snd environmentally menily | 1) There is & strong wo-way reletionship between
economic development and encry comsunption. On ove hand, growth of un economy hinges on the
Iwﬂnhlrty ol cost-cfiective and ‘envicommentally benign entrgy souttes, und on the other hand, the lovel of
eeonomic develupment relies on the epengy demend (2] Glabal enemgy vonuumption s projocted Lo ingrewe by 48
prmﬂﬂﬂ'nm 1990 ko 2040, The combitation of the growth in warld population and in Gross Domestic Products
{GDP) of all the nations, will, in the sbeence of dedizand policies, luad toa stesdy prowth in esergy consumption
[3] Figire 1 illestrutes the projected world encgy consinaption from diffensit sources.



