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Greeting Message

(Dr. Jagdish Mujalde)

Coordinator IQAC
Government Girls College,
Barwani(MP)

[ am very happy to inform that the Department of Home Science of our
college is going to organize a one-day national seminar on the topic " R =TT

FAIEY, NYOT 3T 99TER0T & 9fd U FARY TR " on 24.12.2024 as per the
instructions of Department of Higher Education Madhya Pradesh and under the

aegis of [QAC of'the college.

As we all know that India is currently self-sufficient in food production but
even today it is facing serious problems like malnutrition, anemia and other life
style diseases. Millets can play an important role in these problems. Millets are a
super food rich in important nutrients for the human body. Today, amidst
increasing population and climate change, this national one-day seminar is being
organized with the aim of promoting the utility of Millets, which have
disappeared from the plate of Indians, once again and to bring awareness about
them among the people.

It will be a great opportunity for students, research scholars, faculties of
universities and colleges of our nation to express their views on topic mentioned
above. We hope that our little effort will also prove to be a milestone. Your
participation and contributions along with scholarly research articles on the
above topic are crucial to the success of this seminar, and we will be eager to
welcome you on 24 December, 2024.

(Dr. Jagdish Mujalde)

Coordinator IQAC
Government Girls College,

Barwani(MP)
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ufeifeifiiea ed 8| 357! YeTegre o dhaer Uiul Jite uftféarfeis wrul & afew wiegfie fifdudr ol wefiia dee ol gfc & oft srecagf
21 %% o1 dbaet a1 &l & ¢ afte eiegplid fdered sl mféfefimt erdieiue 1 oft yeltes & | acfamer Jite aifeer o fero @18 Frecagf
Beret & oit, fob eaeed vd wiegpfel i gfc & aruen faehy earret e &1 9feb aiter Jretror guTed el & wareed B gfte & oft agd e 2|
qetaiTet o STeTaMIeTel 3t oft s STeTerdaT thel 281 ¢ Jite aaTaftia foepfrd St 311 351 e Tl Bl SURTAT bl 31TTE e IeTds Jeal
I I 3ot 3 IR d § | 218 WeTel & foTu agd Sifiie |eeH dt Jaeeddl ol st | 3d: 361 dite 3Tt df berell df Scareaal
DI 6T & feT0 PYDI DI Hiceed dean aee |

Jed:-
o (3TRAD 3icitd 3ite aifdwer & stefierenferll, 2021 31 d & 3rcitd g3ite aifdwer & arorer sreftef wae & aifgen Bt Heferil
o (d%21,2017) 3citor pome Yo | 3TTed 3 T Dt fearfeis
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o (ferfireneirael ve 3ret., 2023) sfiferarea foifden et ureh aefioierd! Fiteadre wrdsht sTeaieeet, Ue 3iel. aTTel i UiyuT Edt 3ie
BRIfcaTeH Afforeni|

« (aforemue 3re, 2020) T T ARE, 31 TANYES, 0 exefie e 3ret euredbe 3l Femed g

o Jieiete diter JreoTay 2023-UG U N Rulé

o Jyaeftierarorer ay ofed 3raruft 18 ard 2023 feulé

o (dteetse ve 31, 2023) fasTerciestt deeiser, 341 1] UIp®, Jielt TeT YAy, UE i, 3fed o qror & 3fiere 3l yensl @ ve
TEcayui Haften|

« https://kisaanhelpline.com/crops/bharata-me-bajara-ka-bhavisya- bharata-ke-satata-vikasa-
laksy/3470

* https://www.potsandpans.in/blogs/articles/the-cultural-significance-of-_millets-in-different-
regions?srsltid=AfmBOopi6COHO1kHrBOORkustoZsB31L.q86FIIjLhA21iiF3 hBcTQPZK
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1. Aifer dieM

HERIP HTES (& fair)
YD -1 HIfqeerd @A (4.4.)

1. Iy &7 faug ufReg

aile 3Tt (freier) e arorer, Fare, 2o, a1, Hedt N URuR afeter ST @1 drecayui feen 28 §13 e uur &
3TEqE B & 3 waree eerenai otel e, Ueffaren, Aeeis, @ wea 2ol ol forifia Beet o HerRI® | Sefifs, Teerd et 3l
2TediceUT S PHIRUT e 31eTIoT Bl JUANeT doft & Ue el 2, foluepe ereet abit &l
% 2ite nefiur 31k eredt B3l & 3METe & Fite [Tl Bt AfdTehI Pl qeTliceied JNLEeTe Pedl & e Jord eareee, Tor 3ie
STeTedhdl Ue $eicb oTal &l faecivur s & |

2. MY & 3g

A wbh -

aefiur ite eredt B & 3MeTe A A 3ol Bt Juftfy i fediwon|

e 3G9 & Bde I UINUT ite TaTees] Ue WoTrd Jiretet |

anetior e eredt BTSN 3 st 31erst & el STaTescal Bl qeTeliceieh JIEererel |
oreet &bil 3 dile 3retrot &b Bdel I iceifed dbeat b feru ggira ee |

3. Y B IUHY

> wbh e

IefoT BRI G JTETE A 3l JIeTot b ede 2Tee BRI Bl TN af B S 31
aile 31aT91 I foraIfera elaet est areft @3l of UuT ede de e sl 3 |

eTEf BIN3N oY dile JFeTrat ob el &b Tifel AeTebal beT 8 |

eree} &l 3 ailc S1eTTot bl Iw Diardl 3¢ EeTTdl Dt Bl geic BiaeT ol A 3 |

4. 90y gfafer (Methodology)
1. 2N YeBTe:: eTeTicated Jeerel |
2. oiter f3get: Exdequr 3ite EneemTe 3menfed|
3 31ErRIeT &: Te et faret bt amefiur 3ite 2redt el &b Pictail af JleRIeTed B |

3BT (Tools)
1.U2eaett (Questionnaire): 3ere Ueef, earees feafe e e 3remmat &b ufel seresadrue snuféd|
2. EIRATCPIE a3 (Interview Guide): I8 STeBIE! UL Beel o U efefud efeiicpre |
3.3MER A (Diet Chart): BHI3N P ¢feTd JNTer oI figeun|
4, TR UEteIUT SUHEUT: go7et, ours, dtuaians (BMI) 3iie ead &t atig |

o+ 9fehdT (Selection Procedure)

1 Bufefor ameti: 'qﬁamaasauﬁm (Convenient Sampling) T 3UT|

2. BUe JMTeTE: 40 B (20 Fvetior, 20 2r6d) |

3. 3y efie: 188 25 ¥ BIBHMT|

4 IS AGIGS : BIETNNG foret Bl aIaiu 3 2Teet BT it ferelfora &y & dictor i omretl & |
HufeiTT (Sampling)

w N

aetior 27: 0} & & Tere oTe Fite JIeTTeT Bl Sculeat ive Juelien yaferd 8
eTee} &1: 215et &I & TIe 3T Aile JITIol Bl &idel AP BaT 3|
wifdserepter farcTeut: GYeil Eafel o eretret JIcTuTd & B3N ol aefel |
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B3N W) U
1. 7iguT 3R WY # AN

arreftor &1 anefur B3N & SR & die TS Bl Eadel e UrRN RN, It Ieid JiRIe, Bfeerm e mdte ot
STeeTeBal Pl g B 8|

ereet &: ered BII3 & JiTeTe o dite 3retret I 3ueiiaT efiferd o | 3 37 &ou & ufdwgpd 3 Wefecpd &imer Uerell &1 Bt decl
gl

2. SINRAddT &I WX

IrefioT B3N & aite et & U U dTecd 3T 3eTdh waTeed aiel &b a1 &Y it Seimn eldt |

oTEdt BTSN oY EaTeee] Te] & ifel SeTechal 46 281 &, Tifchet e JIeTlol ol [EIa efatel obi ailotel afieTl JTiell & |
3. 3UeTerdn 3R UEd:

rreftor & aY aite 3retror earretier arome) o 3meret & 3ucT & e fwrrd &1

ereet &l 3 & rdergpa argal & Jie JMmelfeT eue Fdhe 3 efford A & SueT 3 |
4. H1o P! JrIfieparg -

v BT U R @isTel Jie) aror Bt elet, Fare o elden nfe @) mefdbdr adt &1

STEE BIATY e [ 3ite 3mfetas eotaer i WIeifdTde Seft &, BTetife aile JITioT & det Eolael Bl aeiei el 8|

5. URomy
1. 3MER Y
ImefiuT BRI e 3 e JeTsT ot Jiftis 3uftafd|
et B3I & oieh s 3ie ufdtepd 3reTrot i &ae i |
2. R gl
SO BRI & 8de UNUT Ede 3iie B Taree SeTe
eredt B3I & e 3ite v e EeTR it |
3. SIFRacdl

IMefuT BT dite 3reTrat & aeil & it uRferd |
oTEe B3N & STeTesddl b et |

4. AT 3R 3nffes uema

arreftor e S e 3retror bt St 3ive w@ud nfifes esu & eeteaIdt|
oreet el o e 31etrot bt 3o Bletd e B IueTar anen|

6. fredf 3R gama
1. fepd
anetion 3ite eredt B3N & JMTeTe 3 aile 3TeTToT Bt AffdTehI 3 431 i 3|
e 37T & BT aTreftor B3N & TIYUT 3iie Eareee] ) HebeTeeTdh &+U & Hafifdd Bedi 2 |

2. 3414
eTEet BRMN A Fite 3retrot b ifel STIaTeschal d@Tel ob foTu Sif3rerTet Teie St |
wpell 3ite Dictalt ot uryur faren &b rfwpat Jreiford fipu A |
eree} &l oY aile 3retret ool egereran Jite fpwrreh afFe Hfeifiaa feu |
die Jretret JMTerfed &otel bl a1l et o feTt eI Prefement riford ®t s |
el 79-
o i3, dh. (2018). 3R 3ite 3reirot bl oecd. Py ferstrer ufiepr, 45(2), 55-62.
o 2raf, 3. (2020). 2reet it 3 aile 376T1o1 db HelTe ob YeiTd. § el efea 3ie Uiwur, 10(1), 23-30.
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* Ruraland Urban Food Practices in India"
* @@ . vE. &. 18 Rural and Urban Food Practices in India",

o grafiu 3ie eredt afrea 3 ereTarel Bt el 3l uhuT efded fAfdaai o1 qereicT srearere | et 3. férar, et et eaa i
1 AHfar, et , J[emrs 2023
o “Giie 37eTa 3 eaTed” Ue st Eime gee Jite Feid mtiment (FSSAI) BifRuE,

* “Therole of millets in a balanced diet” Journal of nutrition science,2023.
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H1¢ 35T & URIUT W HIRA SARDIR B YD1 ol 31e

31. P qasT

HERID UTTY- oIl IR
HIdISd- 7000285568, 9893284070
3& l— rakeshdevara1982@gmail.com

(" uriw- )
diie 3Tt St arorel, Tare, Eet, ite i) aedie P Bt uRuR® weise &, S en-ufiRid, twur & sreye Jie wafaeu &
31e]pet 81 ¢ | STeiitep, Bfédl Thifel & ae SeTept UM g3, Tifdhed a1t & a6l of 360 Yel: JEeUTe] 3 Tl & U Hedre o B3 decayuf
BCAIUE
HeDIel Shferell e} el Eimer egee fireret 3ive uwur 3iférenet & ded febeneil ot Seera dior, nfdrerur 3ive fardter evereran were

@1 973 | f3r3-3 e 2itoren 3ite ufeeTe fegieeyere freear & ameerer & Tt 31eTro1 I IETa T9N db TSI 3TeN | 3iTectte aTotet SiJeiuret
EeITel 3itE 3162 el efeITall 31 At S1eoT Bl Soutd febed 3¢ AfSTeUT dAdbeiic! bl fadbre febe |

$eId 3[eTTT, 2023 Pt Jiceftgier aitet 3retrt ay & &y o afiyet foen arem, foTeret Afdae exe Ue 341 31<TIail & dTecd ol d@1al foTetl | Taofe

$H®, A 3ITI91 b SeuTee 3iE EUd A geiaet & U a1, 3SRl e Sersmal @t et Jref off goft g3 81 31 e &1

AT BE TN IIGIST oTled i SiTe] eeed i UINuT eee 3f Aiecayut Herrel ¢ eidbd 8 | p
U&dTd-T

aiie retrat, foree “forercer” an “oft 1ot oft o st @, el ot & amecltar i 3hte smere et @1 Jifdree R Ee €1 3
3yetrott of qrofer, 5ate, e, dhareht, e, Biet i Hem enfdrer €1 1 3retret twor b 3ifgeftar Eid B9t & w-ane werfaeofia gfic & of
3R CRTDIEY & | 5Tt Eelt et UToht, el Ideed ive Hferper yariqeofter uftferfer o oft erwerargde® @t on e &, fred a8
STeTare] ufdacier & ufel |y were @t Stuft o 3ia 1 3 3reeT P Uil ateca 3mfetas sastdlett of Jle 3iftie a6 aren 31 2 e
Wr3ae, Hidie, M, didehfereret, 3lie it ot Ulve deal & ofe Qg ald o | e 8, A aote, gea &lor, Iad edaay, ite ailerd i
Shaedteft & 313 eoi & feru v eqe ey ereT e 2

anetior 3ike STeretreiter argeer i 3t 31 JfeTioll ol Ureufed &U & JuaeT Sidl 28l 8, Tifdel T b &1el Sechl Elet Sjeseal:
e 31 3 o1 o feTen & | 588 1 dhdel UiaUT eae et o, afe ora fafdera i oft el §31 S | 58 Yesa]fer af, eere ot offerepi aitc 31eTrol
& &2equ1 3iiE YeTBgre & Jireid aTecayui | 3 3TTIol b EfeeiuT & o dhdel ilel &gl 3 UTe 819N, afoed JfeTary] eidbe 3ite uwor edeh
et 31 <b1 EeTe] oft efara SYen | eeehTe 3 3 T afeciiel piy i ettt I veb Eiqferd it &ad farmra @t 3iie o 371 of Ferrd

HIC 3FTST &b HIEUT § YR WIDR B YfHebT
aile 361191 & BRI foTT 3ie el R eI GIeT s I efiferal Jite ZoTeTIy geTry & | 3eTel & Hayes forae 8-

1. ST Tget 3R HeEAId RadH
(31) erecter imer e foreret- aie 3reTrot i geTT aot & feru U i Sifdrerret getren aren 2, fSrerd fipereil &l 3a Juraan arct
dfor, ufdrequr, 3ite SudmevT Here fiu are | 78 féreret 28 wrowil Jite 2 % enféra yeei & fobenfeaa 3 |
() dhur if3reret- diwor g gfeifdad weet & fere anfadt aifenal, awi i eqeTure deret aret sl & fere e 3@
3Mefed JireTe ArsTei eie] &t ars |
(&) Sta fafareran ot eeen- afmediar By Srejeiemer ufewe o uréufes diie 3retor dt Hotferal & wieerur 3l Jeidb diet dep wenfia
e 3t 3raruft ajferep fefarrs |

2. farirg e 3R Heared
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(31) GIeTcIaT EaTefeT - Fite 3TeTIail ol cleTehIe] S[eal U ddel ob ol EeehIe of UaTueidt 3 gfg i | el fobereil b1 &ed 3ol
el @i it 78|
() Endoferas faraeoT yumett- e 31Tl &t disiue o afddifera b arfte ufdarel e e e tNurad JTeTe Ugdre! o e
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(&) fiefter Jreeret Site wfeersh- fipemsii ot gt JreTe bt &l b feTu JrefaTet ite et wITeT ¢¢ e U1 SUeTe] Her IR |
3. 3HYH 3R JaAR
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SoT! Jeeie del e qeTul 3 fareTal & | 718 Bt dedT & fib aiie 3retrot &1 bdet aftorel i &itd 2 afees a5, Ieera 3ite anfefes Jrepeerel af
oft et SueT gt |

diie 3reroil <l airecier ity jomett 3 3etcb GuT 3 STerare] ereeTeftetal o PrevT e ealel Ut g31| & 3fefiol Baf ureht i
Dfeer uRtfferel 3 oft Susia &, 5 558 omectia amaftu dreferaeen & féw 3cef aetren & | o1} St U uR® 3111 3ike wafaeviie Ruear
I I JeTeeu 8 |

3nyfere ger 3, g 31 Traet AR TSl & ged Juehal Jite sféd ohifel & Yoma A aie Tl Bt HrEifercDe Bl He fbe|
aifebet geerelt sferary uffReifer, vt Sterescoa 3l eermelt i Bt naeerde 3 veb ae fibe Fie JreTrait ot By 3 e fean 1 afed
HEDIE e JicreTe EaTeal glel 368 Meeiiiad deet &b foe fifeTs] aieteny e Bl ars |

39 eiter 3, amechter efegpal 3 aie JrTTall & Dferefies Freca, IoTd wemfoTD 3l eiegplas ueea, i e 3 3ot ger:
UTeifaTean ol fdeeyot foben SiTuaT | Seds JMezrdl & e HersTel Bl ermel fipen Suan fob e aie 3Tl eiedter sftaeiatef, wawee i
yafaeviie eigere ®i gomfad ded €8 & 3ike 3l st pe epa |

dile 31eTIatl bl JNeeTe 1 bl afled o il 3fererer e wuerah P &orsral 3t Evered aien, afew Us Afias & E &
EEeI 3itE UIuT bl geTar ¢ot & fore oft Sueieft firg St e 81
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e 31T &I IRaY -

diie 31eIST bl 31 Jfetroil o & 3 ufeaifiye fder ST & S roTea Jretol Bt qetenl 9t b WUt dcdl & TEGE &Xd 51 3
3resil 3 3w wrsae, Hidte, 3 &iferar 8 €, i Ioe eareea o foru Ueb Jegpie fidpey getr 81311 3reTol @t &, 3iie Jerd Jueher &t
BT cfter EaiIoT Bt eelTefl Eier Huet Y Tl 2esTa of atgcayuf ajferepi foromms 81

Hie 311 BT U TETRIS Haed -
ST it SUeTETEN 3 Sitc S1GoT I EXcll i 3fcTeTed Sotiel aul qerell & | QeTelifcad eieel gald o fob e Jfetrol bl Suaiel fefe aret
HoeIdT (3300-1300 FEYd) b STl & fdpen s eat |
Ui e § Il -

afedier eit, Ste AeY Jite Juferel 3 e 31T P Sevte foreran 8 1 fadly &u &, 3IRIde 3 aiie JrTIal B! Edreed qHf Tme
358 JITETe 3 eNfieT dee) ol FTacd il ITel & | e 28 EXlTe] 2eTetl a2 & fob 361 Jretiail o1 Juaiien i aftoret & foru € o7l afem
3ivefter frowenaiids foru oft fopem e e

HHTS ¥ HIE 35T BT I -
affed 3 fifdToaT eregaTe ite Siferail & S aite Jretrotl o1 eaet U ufd e U & fope e 281 & | amafiuT &1t oY 2 31eret afese] &l
a9 3, feuee 3ot eerreil Ue S7e} I 2 ardet Bl St dheeT &ord o7 o0l |
il 3eTrt &b YahTe -
1. TTT (Millet)  STOTET 31Ed 3 EE} HTelioT JeTotl af & U & | vt fafdre fopeai Jiet fib aroter, wrersit arser it widercer
qIoTeT ETeEE] o foTU 9gd BRICTIE e il & | 78 3w Wrsae, Jeed, e dftera drafds |
2. T (Sorghum) TATE e Bl Ueh HIE 3] (67191 &, fore) EeTaile U Sfut afed o e 3ird 3 | et Hietel 3l wrsae
I I Eae el 8, 31 A5 Fefet- 1ot el &, Forerd) o1 fifties vt & el & fou SuRpaa 81
3. TEM (Finger Millet) 2ot U drgcayquf dite1 35Tt &, ol fdly &0 & et 3iie afdrerens o Jamen sien 21 ereft o
fterra @ I agd It Bl 3, M 38 sfEal d eareea & fTu eeTerId qetret 3 |
4. TP (Little Millet) Pebi U ite et 3reTat 3, f3te Itie aied & by oTIail ol Secietiet fcbell il 8 | TS 5ot i redl S
& 3ite 3E S BI3aE & BIEUI 18 UTdel ol & fefe oft eeTemel 3

e 3T o Uifted 107 -

Al 3retrait o e I[uT 368 Mo SiTeTe I Aecayqu e delid & | 351 JIeTIal & praleTsse, BIsae, Hite, et (S
fetferer-at) sl wferst (Siek amereet, Sftererar) Bt sreen St 21 2 3o & R geen 3 oice Hed o 3N Tore yaye & feru oft
HeRIB a3 |

HIC TS BT AiRpfdicb HEed -
ofechtereiegper aY aiie 3retrot a1 S 2eiTeT & | 27 et uiuT oo iter oTell 8, afte s St ceerel Site eeatl ol atrar oft &
BRI ¥ e -

die el ot Jrere fafreet srTeera 3ive witerel 3f faehy ateca feen airan 21 Sté} &b e eihifcl e feret 3k aroreT 1 Aaet

fpensmaTg|

Al P 3R it § oF1E -
afecie eitcpeent Jie afidl o aft e 1eTroT b1 Seetes foreran s 1 & 3reTro foberet Pt deetd it P st Pt errs Biefd 3|
adT ¥ |1 3T BT I -
3191 b &7l oY, 314 SifeTeifiel SIIe1-UIeT i el 3iE AeTd Bt efoTee Tacil o1 28t &, T (<7191 Ueb eqee] farebey o &y 3f Jor
&1 351! 3URIIET 51 el U UR® @iotail o aldl &, 3t 3os JME]feTd Wsiel wiseil o oft enfdret fen meai 31
Af¥qe W W WibrRidr -

BTeT 8t o, SeeTREIel Bfe UE it fetroil &b WIIe] &bl Ugdlerd gU 2aile 31eTIof bl Jideftg el aufey atetren I, it fdb 3eich dtgcd
D TGEICA PIUIH |

PAGENO:79 | “#Y¥ oraret: @, qraer S qaia<or & ufy o it gReor AR




PRINT ISSN NO : 3048-6459 . Peer - Reviewed Journal
E-ISSN No. : 2456-6713 Il’l’lp act Factor : 5.924 Equivalent to UGC Approved Journal

ferecpe -

ST citer Efedpfel af aile Jretrat, 162 3MeTdte Ue feteigens & evu af Sirel il 8, 1 3fereTer urdiet oret & & efefg 3 agamanedt
T2 |3 3feTTot e ciiel SUdTeTaty 3t omel sl & By, & 3 efedpfores Teuerait o1 ue Jifdiew feeenes 5|1

Wi Y HuTTedt 3iR HIC 3T -

ot it yomeft Bt 713 fRie] ATt evawran (3300-1300 $& Ud) o theft 53 & | Seereter of aoten, Fae Jie ereft St 31Tl &b
YeATT f3Te &1 31 3TeTIot ol Sueliel I[esel & & [ 3ite 37ef-2]icp &l 3 faert sirett 211, et uretl bt cpetl ob prevT aret Jife g, orel weret
J9NGT BfSet 0TI TN G711 e UTott, BT forgh 3l aeera wafaeutiey ufdfierfereiy o oft 3o1 &repa &, 31t 352 Ureliet offed & drecayuf aam
s

Hi¥pfid Hed -

o citer Eegpfe 3 Fite 3reior I neenfeerch Jie amantore et of aft recayuf airen aren | yrdier Afe wnfeca shte amede o a1
3eISil b1 Seeres foreran & 1 &ade of (Si) o1 Seere o, STafh Tee eifsan Jie g wfean o 5o resil o earecaratfa Jie Jiwedte aoit
areT qaren aren & | fifdTeet citerel Jle Jrefeerail af aile JreTrot BT Jueiter 3% I, e fib amaftur aited 3 wetel ders & el qrom i
T & gl @iotell oo aiten Jiftfa fapen e 81

3iafrafiTes I &1 gHId -

3iuferafire emerer & Crere die JreTrot Bl FTecd Hal g3, qicp fafcer meet of arae ite 3t sreft sTaet weredl o wreferbar
@ 1218 ofifer amafior oftea o &imer et lie B TeURIH & aecia P BrRvT a6t |3l et -4 arttal & aftotel b &u o et STe al |

3ngfre HaH -

BIe1 b GRrD af, 3¢ 37Tt & uiut 3ike gafaeotter efoft &t qet: &hom arn 313 Jreret aejeel-1bt 8l 3, BIsae, Mt 3l
Eferail & o Bidl &, ) 350 arYers, Eeel eia 31k diterd Jeft dianfei & féu Suedd 7ot ¥ oied eewr 3l siqefite eerest, &
TR 2%, FiC SISt i JeTdl ¢ol ob foTU 3 Usel e €8 812023 D Jidefch forcicer adf & & o uiftra deen et féen & v 731
G ]

afediel Eedpfel 3 e 3retrl o1 3fereTer B, Uiyur 3iie Teuen &1 v Sifgelte eeret Heqd dedl 813 et bhac S weTel
el &, aftep el wenat @t weeefieran, Eenueeiicran i fafderd & udie &) 3191, 518 erar] uRada site divur Eed gelfmi
AR GG 3, FIe JIeTIol bl Teed Ueel & SIftieh ) ITel & | 218 Herel bl afiel o fob &a1 31t ydiet ueueralf & feun e 362 el: st
Sitqe &1 o gemt |

e 1y -
fjarem, 31me.(2010). *amecier By o sfererer”. =73 feeett: piyaimer|
a3t U.(2012). "difted 3reTaT 3ie eareea . airedie stefet il sgfger |
TR, &5.(2015). *3MefeTep ot citer aftoret o Aite Jretrsil i eeiret . &ivel 2iter 3ie farpren |
ST, e, (2017). 3T citer efegpfel o 316T1o1 &l dteca . efegpial 3iie &amraT ue ehe ufie |
wepre, 1. (2019). "3 3reTon ot ariisrrafefdt’. wataeon i e et |
erat, 3ft. (2021). *aite 3reTraT 3ie wareea Eqti ey, aTedta Gyf ereTeT Hamal |
qait, e, (2022). "aile 3retror &l &lciies Ueb feb1ss Jurer. ity farstrer ufaan|
oo, 311E.(2020). "afedte &imer ugferal o 3t 31eTrot b 2areret . &l Ud Uiyur Sfefed |
feraret, ve1. (2018). *3retret e afreciie efegpfel 1 iy afreciter eiegpfer i weuer
dtgdI, ®. (2016). "UTEUfich SiTer yuTTett 3 aile Jretrotl i ellet”. &iTel JIeefere 3ite sTarame |
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H1¢ 319151 DI GHIR AR U2 UHIA 311 sadI Ofcrsifad 31t

1. 91 agfrn
HEISB AU (3ferd),
MNP FAPIR BT HeIfdeed Wsal 4.4
4 R )

Ufersifern & &, At 31T et SueTeTEiu 3 Bt I U Ascayut fEeen 28 &, Tifibet erorel & &nel etbe arael ite A &
TIeTel of 3eidh EelTel i al Be feell | STeTifch, STet &b qul 9, Jie JFGTIoN Bl Ereee] el P eibe JaTe~bdl q6! o, EEDE Fe,
srIfctar site feer oot dianfia Aeft werenai @ Ruesi b fequ

diie 31T, I fab arorer, Tae, Eeh, 3 Jael, o §oTe EaTeey UE decayui Yaild STell 8| U8 el Hiciiel ie & afedia
3ieTe B fiwen 28 & Jite a1 Uferaiferes ateca @i eorstan oft diceid stecayui 31 At Jreil of 3w wisae, Hidtet, @t it ferferes
@ 51 Bt 8, I erdffe & Terar wareed & U enerd et Bld €1 3 et Urdel & werid eid & 3k ead erdbel o) fRwifiid ®eel & et
GG E]
3e eiter 3 o7 oft fewaren aren 2 fip aiie Jretrait b Baet & Sftaeioleft & efdfira 2ol o1 SreeT e &, ik 78 uruR® Jiem 3 3ol ga:
el b} T@Ta ¢ Eeball 8 | ST, A (TS Bl &del o ddel Eaeed & gfedIvl & afed yaiqevfier giicamior & of srscayuf 2, i
FoTD! &l et 11 Jite TeTRIfeieh e bl Sualier decil 8|

$E UDIE, Tl IIeToT Bl UeiaiferD STezrere 3ite Seicb eareee] ol i eroTaIahe 591 3IUa Yereh aNediel efedpferal af 51 SIeTaft
Y Ui 312 5ot BT 3R Elet SATTl ITTell &1 | TeBl Exdet iy SN d Eaail of enetioe & Jite 3eTep dfeed e Jite Ul fafdseen
ugforel o oft fewsren 8 | Bfcretes ceardan s enfece oY oft aie Sretrotl o Seeten foreTen 3, 3it 367 oTeca i ewifbd dear s |
3Myferep &aTer oY, he Srersil & frerel 312 2reeineu & BIRvT e JIeTIat D Eud 3 daft 3113 | TeTifeh, 314 $oTd! Aed UE 8let aret
el B a1 3 STeTeschall 981 o, 312 353 Yo 3ITeTe o Nforet dee &l JMaeerdbal sTeeye o ol €al o |

qe fag:-
e et @i Ufcreiftid e |
3e1 31eTIai) &b Uy 3ife EaTee ue yetid |
3MfeTep epater 3 aile Jretrotl i Tedt &rud 3l e Prevl|
diie Jretroil ol et 3 e: enferet dbeet b etled |
il [TIoT T Sae EaTeeE Ue Uaird 3ie fererfire reerret|

3 21T BT IE e TN IS o EaTeee] Ue YoTid 3N 3e1db fcreiferes aTacd ol J1EZIeIe] deetl & | 38 JIEZRIe] &b FIeedl & 5o U8
731! I HeTe e ol fab Fitc J(GTIatl i JMTETE & ele] all decayut 8, 3ite el & 31aT1o1 dieTa 3fcreTel 3 UINUT &b Ueh efelad Sitd b & af
191 BEd T8 3| ST &1 Y, TS 2N TR Jretreil ob efio1 e IeTdb Yei: UaIeTel ol q@Tal ea o feTu Ueh BUTahfl clelTe hea obi aff grermed
BeTI, difch 361 JIeATSil bl EdTeed] e Epercdich Yol game JNejfoieh JireTe af flbe & een o1 &b |

. J

=3 (introduction) -

aiie 3rart (forcicen) et ret & areTa JMTeTe I Arecayqui feeen ea ¢ , ek b aoren, ame,, ereft, ive atar, o gt Earee ue
STgcaqul HaTa STeTl 3 | &8 3Ietlot Urditel et & afeciel JMETE P foeell €8 8 Jite Ieid OfeTeTiich FTecd Bl &aTeian oft 3ieid Fecayuf 3
dite et & 3o Wisee, Uidter, @ferat 3ite fieiferes @t o eidt 8, 3t effe & weer wareed & foru ot &ld &1 et uraet
TERIP ela & 31 ¥ad erber ol fereifSid ect & aiee pea 2

Ufereifen wu &, Tt (et et SusTeTgiu 3 Bt I U ecayut fEeen 2e 2, wiftbet el & eel etbe arael 3ite A &
VeTel of 3oicb elle] bl e e fealn| STeifes, 2161 & aul o, e 3[eiIoil bt Tareed olie] Bl tidbe el dal &, TEDE dield,
sfyetar i el demfie Sefl weoransi® e S o
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39 oty & e oft fewsmen aren @ f36 e 3remail & Aaet & Saeiolett & eifira 2o & e ged 8, 3 ¥ ueus Jner &
Jetept get: i ) qeTal & Eebdll ¢ | ST, e JFeTIoll I eqel of dhaet edreel & gfteiun & aftes yafaeviia giiewmivr & off srscayuf
&, WTh 3eTapt @t et a1t 3l TrerIferss Sde e dr SuRileT et 2|
3 UPTE, 3t 3reTrol ol Uferaifere reereret e 3eTch Edree ot Pl HoTsicbe 3e1 31Uet 3STE 3f $oTdhl eael fibe & &ge be
AP L|
IS 3 & BRIS -
e eI SN dd ela &l
A 3reTret 2rffe & feru wrRIteie 2l €, Aoy evu & ureret 3ie vaa erdber & fereisruT &
Ufereifies geivr & geTet atecd 3lie Jyferes waree eroTenall & Eamdret 3 aereret |
yefaeufter et 3ike aie et af et ot fderwar

HI¢ TS BT Yoy (Nutritional Value of Millets):

TteT: Tt Jretrat wicter & 3red e 8t &, 31 eréfte & feru Aecayui S 2|

BI3qE: 36701 3] 3111 &) BISae &l &, i Urdet fopen ) dgae qefiar 8|

wferat: dbfeererar, docifirm, e, e tefRre AR @ da e &

freforet: serat di-ferferew (1, €2, €3 e velsifterseardla & il ele al dean dea €1

TCSEND 3506 File (G101 Bl TENFANND 350e et alal &, fTerel & sTaficior & 2wl & feru Sue@a 31

HIC 3TST BT R W J14 -
1. UhyuT efeieft €frot: 3iie 31eTToT Ulyeb diedl & AR Bt o | 51t Hietet, Wisae, fierfera, fretena aike vdiaiiaefiSeer ot aiftrean
Bicll & 1 275 eréite o EoTa] EdTeeE] Bl TElIU Teiel & 10 3Maeeeh & | $e1a1 & b JIetiol dejeel-a[dd aid 8, fTerel geje el Ueroft drel cilal &
frodswEasias

o~ w s

2. {1 o waTeed o foTu e TaBIEY: i 3reTTol of Eed) waTedl & foTu Wracere ded o) Ulefreret, dactiferra 3l Brsae gla &, 3t
T &\ foreifod e df g e & 3 e dle b Afaa Bl paA ded 8|

3. TN 3 HETeID: Jitc JICTIS PI IeNFeID 3508 Pal eldl 5, fOTere) eara ercbel I eae forifid Tad 2 | Ue TT3U 2 Fele
aret cfarrell b foTo g Wi et o deliics a1 edd 2heT & & I féere Jelu earan s |

4. UTre e Y egeTe: TiNe JreTioll 3l WBIgae Bt Il agd JIfdie el o, fSTere) urdet af egume 8 ¢ | e Bedt I g bedl, Yo
0 o R R 0 R L ) R o e et ]

. 5. gaTc] Pl Deel 3 deg: 3ol el 3 3o BI3ee e Mietel Bdr &, i o HorRl ad Ue ) ofel erdl & 3ie Jifde &l &
Dbl & | 3 Totet fereiIuT aY a7ee forercl & |

I 31191 3T UeIfad 3y -

yTdiet diet o, Eere afled 3iiE 3IBla! 3, e J1eoT 3 SMSTE P U 3 SULIa fbu ST & | TS JIetreT 3ot &arell af aft Jame
01 B B 0 7 3 6 1 T o 0 0 ) e LA G

1. Wreftet ored & gcq: offed aY e STl &l Jueitar gotel ael & e o et 813 Y ite Jmeyde o oft aftfa &1 A of 52
weiferaefay (St <2 are) FA1eT Sl &1 | $Eb e, 2eft, qoreT 31k Fare el et i eqs fafee el & Jrefenfer grer fipen
JAaran

dei o Joctes: e 3reTall o Ieores fareran & | wade 3N 3reer ac) &Y seie! Baet eiferd <ot aren 3ite e Fem arem an|
vreft 3ie Fare AR et ot eerfera aefeper b sy oY dem arem |
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3eydfe ferfdseen oi: 3mepde 3 oft e SrTail o1 Iueien eareeeate® 3ive Eefcriud Jurel & &u 3 fisen stren & ereft Jie
ToTeT i R &U & eete Dt dlhd TgTet 32 Uret 31 bl a1oTqe et & foTu weiel fober Sirar 20 |

B o Yo Fie 3reirail ot Eeft e Bl & 3reet e & &u o urdiet Bier o gt ot A 3o fdw &u & Bfew
STeTare] 3ite 3a13s forgh of ot 3reeh & Sererenal & 13 31 &l of ot Jame & 1 & 71 91 3ike araeT bt &ielt Jrefera aiett ot |

2. GBI YR 3R 399 831 ¥

SeRIPIet oY, o1 Berel SeuTeet 3iiE @TTe 3ifiieh fAsmfia gan, e 31Tl @t 3uel 96!, EMerde I 3ite arael d 964 3dleel &
BIeY | BTeTifch, B aiter Eieepferail 3 dile 31eTIail bl digcd el ee, faiuepe aréta gof of setept daret et e |

3. YD T 4 [H:
21t &5t 3, e 3retroil bt Ueb e fibe & eareed & gReehivr & Jecd foreral oram o | eredt i 3 31d wiler 31Ul Eareed & ufd
3iftrep SeTed 81 U 3, 3ite aie 1Sl b 3ireTe o enforer et Bt Hqfti ¥6 2t & | fafdrewt Eer dbuferali 361 JrTail & Jedre! i arote 3
eTE &, A aor & elae, T & fifdmea anfe |

Hie 3TSI &1 Hfifes 3X Hivpleid e :
yreltet @iet 3 Fite 1Sl o1 Uifdfed 3l wiegpf recd oft & aied &, 31 (TSl &I Aaet Hfefed Jrefearetl, ad 3l wal &
Q\eTet foberT STl 21T | JeTeeuT &y, e ite EaTe P &iaet JNTTAIE UE STaerhl el cellalel & Qere fasen 3irel T | 31 Jetroil ol [, ufet
3ite e & ol &3 arem A AT AT

ferecpef -
dile 31GTIo1 51 bdel gete &aIeeal & fou e sic 8, aftes JeTept fcrerieies ite wiegpfeied dreca off Jreafies 8 | eTe! Baet Uimur

& eiqeTel gt 2 Jite Eaee EeTenal Bl dal deet & foru Jneef 8 wepar 31 e el o Yerar yaqeur & fefu of Ferm 8,
TRiiTeD 2 et UTeft 3 3e1d & 3ie 3T Jeureet & affdr ot Idean ot aeft et 31

Hed 1Y -
o GG ieTcT: EaTeed 3iE GNUT I &aTTetl, sep20,2003
o Tadsl. ceat, et 3fed, paet arerd: Fite 3reTror acianet ufdter o areca vd Jufordr, Farferere JJeirs, 2021UsT sige 86
o 3ien 7z 28 391, 2[aen Gford Gome 3 fiwe S 3 o S uRhs vd 3G Ewe @eivol 2, issue —
3august.2023, 451.9-10&
o 3Meic 2raif esfondepet b1 foretee “orfawr bt egfeft foreicer bt amreft “16 teaet 2024 786 1125 114

¢ "The Millets: A History" by S. P. V. Ramanujam
» "Indian Millets: The Ancient Food for Modern Times' by Dr. V. Prabhakar Rao
"Millets: An Ancient Grain for Modern Times" (Academic Journals) —

feq wame Earee
WHO B feué

Food and Agriculture Organization' (FAO)**: "The Millets: A History'" by S.P.V
"The Role of Millets in the Ancient Civilizations"
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oraica® st & U A Hie 3T
A4
gl iferr g

HERID UTeATueD, & faam fam,
FATGRT Picts], SR
AR :-

diie 3reret (Tare, qrotel, reft (rgan) , 3, Bia, Ea, aroter, \id1, o7y Hieel a1 e, disre e dien 3nfe) beifers vhys,
eferer, Geliemaferet, Wrsclecerer, Taaues 3w Jie Ulelimieteitel Bied BIscidbiobes & o 81d & | 510t fafdTeet dferd oo gret e
3rera1 3 el Bt qeten 3 3w teiaiiaeiSe aur el 1 po uul-faetd Pres oft & foree o yeiemeT Sumrel grer et foben s &b
213 deTeme] firsiret Jrezrarell & ual gerdl 8 b & 3retl B3 Ubre @t qeret donféel S8 dbere, gea 2, Trsy 13Yydte 3ik fifdes
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i 311 31 gfig Beet & Ene-ae yatqevfia glemivr & of wermrél 8 | 5 2t 1 efedt defet foret o puityur & e S feu aite Jreroi &
\ Bl i geral <ot ot airdt eureiifcrel o e deeti 81) )

SIRRachdT A |

1. T4 -

U1 31751 3t afTed & arefton Jite eredt & & U erscayuf Site Telleiquf EeTean & &y 3 3efe e HIeTel JNTel & | TS o bael
wIfdaTd EdTeee UE dT8el HoTTd STetd o, afte I8 enamfors 3ite 3nfie fimre o oft a3t a1en Seucet wean 81 PutwoT & BRI o bhaet
eifies eareed fersar &, sfow Ue aeiftie fie 3ite oref ereran & oft deft 1 et getdn & | Sl & Ie Seten feiy U & fefdisTei
&, T T Jetdb e 3ie FAreifdies fierer @t vonfaa wedr &, e firen, wef ueefe 3ite aifdwer & fou denfie & woft 3 et
215 eicet oY deger forem, 3 i e weer & Jnfearelt ager & A fRera 8, U IeTeevI 8, 3161 PUINUI Bt efeTesN A IT6? dd @A 3|

e 312 oY iUy Ues vaest eareea) Toitelt & 1 foret & Jifdranter cite anfeareht ereqer & eidfia &, sl se Eefera of diur et
HeTeIU 31 UrS Jirelt &1 2781 & eionl & SieTue 3 fafderar o doft & Jie 3eicb 3MeTe & e el Ueb dcal di peil aielt 81
ifee aoft g3 & 1 a7t Brevn of féred 1 3reid, UiyuT & Ufel STIaTesal Bt Poft, Jite Eirer egeed Bt exTen 2NfeTer & B aIaofe, PO
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213 3ot gpferes 2U & TuT el & afeqe 8la & 31 oTet Seurcet amafivr 3ie eredt et of anemtt & fisen o1 Eea 812 3,
31eTT1 Bt ureufes fobea &, it ueet amefiur &5 &Y 3irerdle e e 31rd &, Sifdel SeTe & &N SeTm! T o deft S & | 361 el
PrateTs e, Wictl, BIsae, Eifera 3ive fierfercer o1 3 eae aiar 8, Sl puivul & foues! & fefe 3ieid eTeTdIet Hifdd 8l &ebal 5 1 5ed
3yeraT, diie 31eTIs1 & Jedreet & foperail bt 311 of oft fs 8 eyepelt 2, delifcs & weret et Urett of 3aIrs ot eyl & e SeTapl wielt Bl erera
oft 3rdeTepa Ba1 BYell & RIS Jreereret dqe foret & amefton 3ite eredh eveferell o Aite Jretret &b Jueien Jie Jerds PUINUT Ue YaiTa B fareetaur
TS B ITe el & | S TGS D EIUd bl TeTd1 ool b foTC 218 RG] I8 EaTsiel Pl T dedl & fib 31 3retrsil ! fopet aes &
31eTe 3 enfaret fopen o1 ecpelt ¢ Jite fobet yepTe & o7 werreftar eftait o feTu ifiie 3ieptic aet & & | e forel & eredh 3iie amoftor st
AT 37T B JULNN DY eI feIfer o Jreereret dech, e 2itel bl Ie.eel 28 UsdIelell & b e 316TIo1 b 8qe1 3t Ifs & PUINvI Bl bt
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2. INEP! 3MTIIHT -

e foret 3 puuT bt 3 ce U dofte Eemfore 3ite EaTee) efeTeel & v 3 397¢1 2 | 5 et eNEifoch EaTeeE] UE Haird STefet
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3. e BT Bt WHier-
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et 3l wa ererd areh aidt 8, e 352 ifdie FeTe! aian 8 1 e Jifiad, it et Bt &t 3t weret fafderd o geran fean, S
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PAGE NO: 127 | “#Y¥ oraTet: @, qraer e qaia<or & ufy o it gReor AR




PRINT ISSN NO : 3048-6459 . Peer - Reviewed Journal
E-ISSN No. : 2456-6713 Il’l’lp act Factor : 5.924 Equivalent to UGC Approved Journal

3. 311t &g, (2024), eredt weperd & S 3reTTa D enfdreT Bedt Bt qelfereni 31T i @1 a8 @il 2redh weeren 3 aiie
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aren {6 eredt eitail o foTe e 3rerer & el Bl JeTal ea o foru yeidt greme- e Jifdrernet 3l T o Gue Bt Jdeddd | 6
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4. fiferam erepe, (2023), 3nfeareft 2 o puivur Jie Fe Jretrot o1 SuRieT, B TS Srezreret Jnfeareht & of putwwT ike e
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3MaeeeDdl § | 2ty o 218 feeren fob Jnfearedt i o Fite 31eeT 1 aet U U &y & fipen 3iran &, Sifdet eeTe & eel Serdt &ud e
91 31 e UfRuTeTedey, PUNUI B R A G TS B

5. ¢hudp eratf, (2023), Tl & 3iTeTe A File (TS I HoTId, B 3 SNeRIeTet of gl ob JNTETE & A JIetrat & Hofla &l feciwur
o | efter 3 uren aven f& Egpet aftoTet AtoTen & Gile 3(ETIo1 I 2MfdTeT Heet & Tal & UINUT &e 3 Hue §3N & | gui & feru deae uiyur
gfeifdaa weel & fore @18 Fecayut o i Jetat MeTe Aisten & aie 31Tl P mefimal & I, wiifs T8 BIsee, Nl 3ie 3
31T UIYeD e & TEYE BXell & | JITIo1 Pl erde i & eeifeeh 3e Feifere feprer o eherere dee & 3iE PUINLT Bl Heteen B dal
G iAo

6. fbevr Siteft, spuwur & foreat o e 3remmor bt aiferep, oo eiter puituT & forueay oY e raror ot ojferept e Jmenfder o efter
& uren aren feb aiie: 31eT1o1 3 Ufel EepTeTceTeh gfoebIul i gaTal ¢l ob foTu rare-Uete &t Jaearesa & | sieft o s qaren fob e 3ot &b
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4. MY P 3L -

et foret o ametior Jie ereéh ereyerelt of putwoT b dcterret foeifel T Jreereret dee |
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5. 91y &I IRBGeHI-
uReea 1 (3(0)- dqet foret b erseh Jite ameftor st oY ruityuT ve 3 3reret b weira oY i Eifdserater gfie & srgcayul side oiei 31
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6. IR Iy ugfa

39 312 o aefet foret o aettor 3l 2reet ereferelt o e aiie Jretrer & 3ugitaT ite HUINUT Ue Ferdb Ueid Bl &oTeial o feru
quiciicaT 3ite feetyuTIcaTed Ugfel o1 Jueiet fopen arem | et foret ot Snfearedt aget & & ey oY ot 3T, STel puiwuT ot EaTean djofte
21 38 I P & Iaed it Tl P &del b N & PUINUI & eae DI HoTsien 31T 38 Bl beal b SR D Uedre Heell
1 3¢ e & feru wifdren 3ite fedfteres eital o1 Sueiten fasen arem | wrarféres e efare & feqe nestraett, e e, 3l bidw U Taf
() 1 EeTeT foren IR | Feaaett & dile (Mol b &del, 3o ot eigt et 3N &iud & desf Ue &arel [@ aIw| HieibrE 3
weITofter eitar, fiperTet, eareea drefba, 3iie et Jiftrmret enferer gu, forere aite Jretrer &b are 3 Jordb gfeaiuT, Herenai Site wenure
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fifére1 gReaior o febu ate fedierd Set efare o feru ety oo, ereap et foutet 3ife efuifiia qeae! o areareret foen arem | et der foret
o puIyUT Bt fearfer, ERBIE GeT 3l 31ETIo1 P SURIGT P gaTaT <ot b WelTed, ite 2oren 3 ot yeiaefierar e Sietepre! Uit i ars [SeT &l
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weoft ghetich 13 &2 arw riehsT &b 3nure Ue aeet foret & ereet 3iie aneftor & o Ui ue aite 3rTrot b HoTia 1 eifesratel faeeiyun
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IS Aecaqui Jiqe TE & | SeifcD, ereet oy o et 231 3ifdies & 3ive SevepT aneal farreret oft ot &, foreret s eidset foreran & i ersdh &
S AN 31eraT i ot 3ifdiep feere ite &amer 2 1 9, amefior & 3 putyuT U aie 3reTrot ob Yaira 3t 3ifiie fifdreran urs sirelt 2, wifdet a8
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e I eeaye U4 2y forea
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31G151 & aTTd 3 Y Hifeszriel gite & decayui 3ide 1el & | Gere R meust (H1) s & i s forel & erseh 3l amaftur 25 o gpuiwor
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427-35.
8. vl dl, mifee v, ulew . detver. 1t fSdew, Udi3iiaetSce Us baereiel p3er: $Udc 3ifc] goTel aeel daiftbed, BIe 3 B3 &Ts. 3
&5 2013, 12 (3) 2010, 4(8) 18
9. Hels U TE Ud. ioT a] forere et o1, 2et o] fareie, dice: ceIgiereiet aatferc] Taifeiar U5 uefirret seel Bretielset 24. 281-95
10. 391 31, QEIfOTeh Ue. Aed 31Te, drerderfeen va 3ie fierd ver, sftareda ame &. a8, sr3edt seedein Bie ersy 2 Safidis o1 forica
Tefic &T3. 2016.71454
11. Ta UA 3. sTfeetar diferee ¢ vt fores 3if srIfddtaT, 2015, 6(6)850T
12. Terferen v, aref U. qgsiters St afet gefdlet &, st verwal, firpet ver! deiftbfirere sthace 3if &5 ST5cel BIEae ecd 361
telew i ersu 2 srifddtar difeiee 31 oc1 a1 AifS. 2000, 342 (19) 1392-8.
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A vd UIYoT § |Hi¢ 319151 Ot 3ufordl
off TR o1

.78, wiremefi
g favafaened fgarT (RRI) oM

JIESIGE | M

36 HoTel Q¢ gferen 3 Fite 3reTro ot e 76 wet &1 puh! Dt I farfer 3 off egure @ Ig9fte Bt N Evwt 31 Fiifed Fe

3eot Bt Belt ot &t o Bt 31 Hebelt & U4 Feren ot e 1 Mt off o7k wEe &1 Toclt SrereiEn 3i Jerar] uRdde & dtg g
aecite @t eneft & &t gu dite 3reTat Jrfd forete @t Suaarar e are fibe & derar 2at & foru afred Hedre o EYdd e Bl 3t Uedra
YTl 21T | SETep! EdiepTe el gU ERad 2 o1 9y 2023 Bt Jiceen e freic oy aiftid fien & | 3ed o &3 HebTe B AN 31eoT Bt Eell el
&, FoTerel Fare, F1aa!, aIoTe,, TeTere, daret, Hedl, Bial, Fon Jite Een enfier 81 & 1960 B Geld af sféd whifd & oile Ue afed &
UEUEIeTd 3flo7e1 Y SCThe 91 ATl , STaehl i 9aTdl feall a1l & | T JIeTTot &IIe §c e ¢ol & P des P e1aN & enel f cer 3 putor aft
) ) i 4 s o ol 6 o L o e 2 B e 1 8 o e ol 6 R ) R ) A R el
& Wifcl EaUTet 283t @t S1esed 8, i S Bl JITTdel Be e 591 31Ue URUfR e aftorel Bt 3NE elies! @t foTdid deddal | Goel deh
ifaeoT b fiaTsd Eiqerel & Brev gedt Ue ureh &1 eidbe aTeeral o1l el & | a1otel 31ie STaTee Jieft \refel agd ot digeld af e &t ol o |
3ifdiferen &t & fmpey & wu o aft A JreTroT DBt Werel B G I Hebdl 3| TRAeD dile Tt aret Werel 3 el ded 3ie
PleaTierD! BI Juehel Heel Bl ewed 18] st & | 3efl &b &nel & 51 Beell & Jraei u3i & TR & Bret I &1 SHeT STt U1l Bt
YUTTEHt Bt des STeToTl oTel USl 3ite Uaifaeot yeyut & oft oo st &fdan & | vefaevr yewuT & oft &ar o1 erde & | diyuT 3ie eareea ot gftc &
350 GUE 3 31t DT A1 3 | 5D Bidel gotel dal deet, 211 3 Ia TaaraIy, It Bietegiel dI bl deet, 56 291, FXes, Here
e 2a1 b SfsraT Y ol e, &b ETel-eTel et e Jruarer & oft vt feiier 3 ot dear 3 1 7k 3rerer & et & sf3an arorgd , e
3 thftererer Bl gfef, urae e srorqa, aeTo1 foreifid Beet o ereTerd, Tad d Bt 8let I EeTea D Bdl deel, STfafest eaftel & féw
WBRICe aal 81 & fAu AR Bl o |

(1) igan/ereft/@ier:- Sigan Jierar ereft FereteiuGat gaciae, Uvel et ol ten & | 3t bt ot v & SRR B den 21 @ A
3G9 3 e} 3ifereh Uheh cicq aTetl Nl STl 3T & | 218 U oro1qd J[evere aific Uien e, 3it 170 Beletice o dar slar o | 3ig3n JMereft
& g9el Ao den Jieafties Uifted Sidr & | 356 vaftd amn & vidter, aen, Pralersse, JRisie, wfelst del Wisee ult 3 & | s &
T3 T T & & UR[3H & feTu Sueier aiet fopem e &, aeiifcp 21 9fese) &0 & Ueh SiTellont & | el 3t Jie Arotie Bl getell o ue[3i &
féo et aquTTH ateT aTeT ST 3 |

(2) Bivftedberett:- ioft (Eeen seifdrT) B oje1 &u & dict oI U351 3TeT 31 ¢ | 78 Gforn Bt eae) ereh beell 3 & Uh o
dile 31eTToT Bl el o et fded Jeureet of ivfl gere 2aurel Ue 3 | 3ite fea it 3 e Frecayuf eerne e 8, 3w Suehel e 3uatar
(3, e, eferen, egan) & feru denaeft ive fime & uférl b ar wu o oft fpen e 21

(3) SarBr:- Fdh o Gererefier 3ite Jmeererefter Seil dee BI Wise &l o | Yereieftel WIge Jlidl A gewde sict geid o | e
Dictegiel @ foreifia Bedl 3 aies bedl 8, T8t ImgeTerelier BTsae 3et cerrel 3f aiee dedl 3 | 3iiE Bedl bl BIe PHedl 3, A 3 e
37 wremies 3ie Brafersye s Aard |

(4) Fiamere anfier:- Fiane (FwIgeiaenan paict) Ue sgIeefe were 81 38 o3 Jiea ol o). gofans frele, smursht
gefars ferete, anfeer, ISRy erae, Erden Jite ware & off sirem o1ran 8 | e &u & a8 e &1 v 3rei #id o, 3t 3icafties guree den
3reest N 3 gererefier aiie amgeTerefer Jie & HI BISTE P UP P &id & | SioNer ead erber e TN &e DI Hal Heel I wel
yaidt &, SEeT0 ! aea qel Sies aret eiferei &b JITETE & & & SUdd aireTl JMal 8 |

(5) <ftom:- om (dferepet ferferfereren) o vapanilar werer 31 7@ 3idisit af thet fireie & <trer & oft Sirem oiran 8, fom 3denpa
e 3deeh e el et dfomfea & Ifd glet aretl et & | 78 revT 8 fob gy af SMferep pfly sromferari of Sreere serepT Sualer fae st
2| SBT3 38 31TeTE Ueh Jicte Whefet ob e 3t Sueliel fopert oirell & | 3 Webre <ftom arfefeit o i offér i et BsA A qaa 2 |
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(6) Tare:- (&ieaet ar3ebere) TaTe el JHidhl et dTetl UIyeb dcal & 3TeE 31eTIol & | 3IetTol oaTe Ueh Hrel & | f3Tereht Jueer ue[3it
oI fsremre & fére fopen 31ran 2, Jite S 31T SR GIeT EIMT 1< a1 3iloTel o foTU FeAren 3iiell &, JaTe U UINeb dcal & o YE 3Tl o
SE0 Qe et aiell & eifdpet BTt WIsee faefe dt, e ged vy a siftis e 3 |

faftr=1 I TSIl W HAlGE Ulv® dd

N9 | pralgisse 9T BIZaR | HIR™IH | BIEhIRA
Al AT

(urm) (Trm) (urm) (Trm) (Fram) | (Fram)
CINN 116 67.5 5.0 1.2 42 296
SAR 104 72.6 1.9 1.6 25 222
o 125 70.4 1.1 2.2 14 206
BIvft / B0 12.3 60.9 43 8.0 31 290
MRIVA RS 7.3 72.2 1.3 36 344 283
SITIRT 116 74.3 58 14.7 14 121

aie 3retrst 3 Te A1 3 G died alel & AIdoJC eI 3ULI9T agd hal o1l 3 fepell ol €8 ¢ | foTeehT afese] Brevl sféd chifel &
91c 918, Ud d1ael o Scureet 3t o gfg 8, T aeierrel &eore o A8)-o1d) e JFeTIoil af Ure et aret U dedl I&cb 3ugieT & g¢ el dreft
demfda aen 3rcw el &b AR & TS Jrgerd alal o1 2eT 81 ! & 357 JreTal @Bt Fien engte den Afdad aremel & 9e v &1 3rd: A
3FGTIatl Bt &t i cenfed et It Jiceld Swel B gglet dell eTgiel vd Afdae Trael o 3ot aiier ot ufel & ot sresea & f 5
3(eT1ai & fereher vd afee eiaefet db fawr oY anefiur et s puehl cbl SiTeTesch fobe ST el 578 S[31 &3 cicbetlch cbl 3ef dich UgdIN St |
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“HIi¢ 3151 & TCIE 31U Bl d6Idl &1 3 2T ol YRipr”’
YATCH It
aierel

Pragatigupta2306@gmail.com
M.No. 9755754218

dile 3reTIol & TETE3U B qaTal 4ot of ISt Y 3{forehT agd JTecayuf 8 | 2MeTe gle e Jietol B Jcureel, &ud e forafd Bt
@11 &at & feTu % Bea Jotu 31 €8 &1 551 Beall & dile SIGS & EeTE3N Pi qaTdl fercian 3ite 3 IS RTEr BI HbeTangdd gen
uruat|
Raa-
dileT 3reTrot UiVeh dcdl & TR 81 & forerel eeeaet, BRIge, dbfterret 3l Jierest &t A sare aidl 8 e 3[ers & HIfe
JeTEeUT 3 8 - TTE, qToTe, Eeft, et 3nfe 3ee brsae 3l UiNe dcd 3ifiid id 3| [iteT 3161 U dcal & feYE Sidl 8 SHfent 38
“HUEs”” ol BeT ST 8 3E Bde & B it ot 81 & | eraaifefeaa 81
1 o 0 2 0000 o 7 L) [ 6 o 0
Jile JITIot bl Bidel et & Bf3al AToTqd aidl ; UTdel geved €adl 8, d9Te] UE feTeiuT e 3, Uaiforen i &lqer dat sl g |
Fite retrot e irefte aref gXelt & gwifere 3o eifdal o &t & eréfe o aretfee frerd
T 2T, o ETeT 2023 i Jidefcter Fitet STt ay e fpen 2 |
dile 3767191 I UrEdUfecd o & T b 316U EeHeT aret Pt STetdre] & af Jamen i 8 |
oTc 3 e 3rerer bt sft3ree”” e forem &1 fore aoft & e Jretror @t gforen of wean St a1 Oere foen | weneant st Rew
aidioft ot oft““s1eT Bl a1 prefeber ai aile 3retrot i b Pe b 2 |
e T eIt U, 3ioe-2ftd dejee ojaa 3N 3eTe I[Ui & Yad sl & 1 e 3remal vl Jie fepeiel 3f o &5
BTSN A I IGTI1 Pl &1 PIDI FACGINE BIAT 3|
o3 ““EeTé 31 wfifel 2020 I UTed01 ETET EITC] ERCBIE Pl Jaeel IS bl Ietep! feredt o Hrefdore aul ob deret Jafdral & Il &
feru féramerar &e we €t Safdr eepf B famféa Been 8 | 78 st o bhac efterel aret dwl & Bde Bl U o3 JrdTs Werel deet, ifig
Jafere o oft ferafor et
SPrSal STayacel, fiwmre an Seare a1 ufebenait an Saisi 3 gure @ féen 3 P11 e 28t 3, A EASTINE Al 1 GoTe Dt Iwd &feTal aren
U Eherdet eIae dise o | bourdl faa ol ferafen effdresiur o aite 31Tro1 & I3 EeTéam & fere *“Rieie Iefor’” 3t divon Bt 3d
a8 ECTE 30 I ST 3YeIoT el SjETeT 3 cidie] Eanee] geilel vd fadferd beei il |

HICT 3MTH & WCTE3NT W AIBR B Aifadl -
3fTed 3 dite Jretrol A - SoTel, SaTe,, Erat, JTareht JMfe Bt i b Teral eat o foru e & B3 Shfereli e Astent gemrs st
fepeTait b emer-amel EeTé e Pt off eonfoad wed & 13 siferal aea vu & Pt Hure, e geen 3ite vivur 3 gera ¢l & e Tars
1G]
feraeifericd eeepTe &t efifereii e 31eTToT b TeTé 31t & foTu FTeeane & Hapdi 8 -
(1) T BEe §HT GIST -
I8 TNoTo Tl i HIepfeich SMUET3N & St aTet SJmeel & qdTal b foTu 8 | EeTE3IE 3t Fite JIetrot Bl Eeft 3 ProT pe €8 & 36
o611 ob e (eTe] diafl bl oTie] JoT Ebdl |
(2) P IRTd Td Hc MR -
HEPIE dile (6Tl Dt Biell P feT0 GJeTaal Edrefet Jge aa e o forerl fiperetl ol 3fia afea firer &b | af? eeréane 3
3[GTIa1l Y STV T IeiEdev] 9 BTe e 22 & al d 38 191 T WBIIC 361 eiba |
(3) YR WRPR &I ** AR WRA'* QIS -
3iTcaiferate aied eitoren & 3icafd P Seure) B! yefedevt Jite fuuTet Bt qaran e 31T 8 1 3t 3retret & EeTé 3 b off &M
VE{echeU] 320191 3 Idt dheet b feTe fafdiest Uicetraet foret &b &, A forchter evareran, Sudseur erftea) o feru axfeersh anfe |
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(4) P 3R @rey yeiveBRoT faeT firer -
die 3retret & ECTEINE & ded fiehter erameran foret el 8 | FeroY EeTE3Ie P IUTaT e, ST Seule Jaret ke TS b
Ugae & fru aee forereht 31
(5) werEE fpar fAfe gt -
e ANoTeT fpEeil Y Ueerel eeT ¢iefwbe & FAere] & 3 o Aice dedl &1 e eIt Ue BIdf tbee arel TeTé3s P afe a
fepere Eopel b EI 5 ¢, At 362 e Aletel b erlet foreT e 3 |
(6) P A WAl TAMAR (Agri-tech) & forg wHe -
HEDIE Py 251 31 STaraTe DI qerar eelt 3, e B3 vafies weré3ie B ka1 3l adefial HerwRrd Here Bed & | e el b
YETEeUT 211 3[Fel EfdEfoT 3 reT e dTe ECTC 31E I 3¢ cEs & DIKihall & cilel I eebar |

7) ¥ fqUUE GUR (eNAM) -
HEDIE A Pt fauurer 3 geme & AU 3-31e1 (e N A M) Wiewisl @t &3l i o, forerel et 3ive =t e sifetemset are
B3 T80 &1 3 JFeTIoT b TeTe 31we of 38 teleial i JueiaT e 31Ut Jeurcl i andbfean Jite ft we awpa g

(8) HH¥BUI SISl & forg wfews 3R HiewTe -
diie 3TGTIo1 < YeEedbevT & I3 ECTE3IE Pi SehIe By des DI elferst e Hicarse adl 8, Stel foh o7 Heiedev s eenfid
el o Bferst, amefiol eerRdI, 3ite a19TTe Ugd Bl a1o1gd deet & feTu e |

(Q)Q:Tﬁ I & ferg 'Startup India' Ugd -

'Startup India' eTele ded, Py A EafId eeTE e Bl s gfqumd et 8, 38 o e A e, biSard Jraer e Jafar
ferepTer &b feTu vifdTeiuT | 58 A\oTet &l c1eT Aiebe e 3FelIol b EeTe I 3IUel RIqeiRl &) del Hba & |

(10) ST dPp-Id! JH -

EEDIE Py 3 ciepeiicdt GUTE DI goTal colt 8, e b Y61, & Heref 3iie Se1 vemferfeae | Fiie et &b eeTéaNe 361 admefta!
1 JuaNeT e JedTeet o i 3¢ ETIaTe of cbefl el &bl o |

(11) 09T AR 3R ARBR Bt 1T -

Jile 31<T191 I UNUT 3fFel 3 Bill 8, 3iiE EHebIe &b UiwuT 3ifdreret & ded die 3IGo Bl JoTal feen 311 281 31 38 Jifereret B
fEee SeTpe TeTe I e JeTIoT P dIoTe 3 0 Eha & 3iiE EeHe! ATen3i &l el e Habd & |

(12) @ﬁl foeR Jard (Extension Services) -

EEHRE & P e Basi & e & e Bl Sal U B1el Gel @t sTdieiadt eibre Jite ufdiev fore e 31 3u
AT ol Band fpee 3ite TeTé 3 & foru 3ueeft &) Sl €, Emerse Fite el dt edt 3ike e 3|

foepy-

e JIETIoT Bl Jae) ob foTU oTei fSheTel Y chor: e DIE 3Ne 2102l EEDIR] b gIel Hiceifed fbell o1 T &, ol a8l 5eich Wrre b off
sTdee & eice ST3fe et & gre oft & gaie o1 28 &1 3 3reT1 af enforet weft aee & 3ice1 Bt dhow, eedIe o grel *sft 3ree” et fEen
I &1 21 A aie et @t wicht urehiet orer & eleft 3 e &, 9t gerdh Bdet & et fien fYemet & wian sftaer sfia & | acfemer & eremafeie
Idee 3iie Blestrerm! B el & Ieuos &l T8 G191 b WIS e, GWIaTd allel & | Ut a1 STsfefrra demeft &b gret el ot aars on
el &, JeTdb gIeT clai & i & Jile 3eTIel & WBIRIC B! qelldbe JTe] STeTendbdl ey ofl 2al &, Tet 31Ue! TeTéay & T dile JieTail ol
eI P o Uga1 e 31 Hetrs off e Tt §, Ielcl fheet o bl aare fb Tt 1ETI9 & Eet & B3 des b Wl ¢ | 360! BTG &l
YaIee AdeN dl e sae du eet 8

oy ey -
1. foTeier weTé 3 Eenferant demeft |
2 J[OTeT & - EeTE 3N S |
3. HaATe- |
4 https://ddnews.gov.in.promotions
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adarF ulRNed A | 31151 &) 3ubiforar
frRipT It
(41.79.8) . TBIeR
fassu favafaeare 3599)

A4S 9826949828
$3d priyankaamitsaharma236@gmail.com
UITd-l-

3fTed & J1crere Pty ob feTe 3 arapT 3ite Traer Steft 43 a1 arell Werell & dTecd B afell afifdl SeTsH Sl 8,571afd Bie diot areft
E & U Bic e fore) faretee an aitet 31eior bt weretl ot HTefdre ieft af enfdret faen 3irer 21 ot Soa 311aT dlle Ue Bt weretl ®i g
féreq o qerenfead et Jiframeil & ararere e aren 2 | e off & =11t a3t efwan & ro 11 @ 3i¥e =1 2l viefores EMear wAla Bt des Sedere
81 &1 fTeiee e ailet 3retroT Werell ol Ueb Hefg o1 o1l Jjeseld: JWibfeatie e JuuTamfedtie srerare] & &t & T Jrejger ara & den
Efre Eitet & &1l JINT 1 EFdhal 81 3 Werel sTeTare] & Jiejpe, Bore 3 [ affdt arefl weret &1 it =My 3ive uyor eRen of srscayuf
Ziarerel eeft 21 Merdte Ue, & auf anenfed et 2 | S e auf arel &l of Jamrs airelt ¢ | 3ite & Py Jhte &ma geen 3 aga it e
T 3 | 35T WeTeil of a[eserd: oare , arorel 2ot Fg 3N, Bia1, |iaet, 3iditer, et dpat, oiuft fom, 3nfe enforer 3|

e 31191 P 3ref -

diie 3eTret (i JfeuTaft] It Fiterdl(EEIG) Weel P U @I 3U-He[g &, J1el odTe, arorel, aad1, 2reft, 3nfe iféret,auf sie
STeTare] & eice af it fifdr pfy ufdeuftre & wer aftee o werer fafdera e 21

WIS 3FTST Bt TRWTT 2 -
@8l a1 31 A Beel 31t dte ge eftoria ite siféfid offér e 3ams ekt 31 swfeTw ot Juat eaet St it werer fifdefemen o
Meefed dedia |
UI9oT § Hie 31T B ST -
die 37eTIo1 UINeb dcdl bl ST &1 aaet ite 3ig B qeren o gerel 3.5 I[CT I W dcd UTe 1 31 3ie (eTan o dier-
belfea arsatde, fAefie-d-6, bt ufdrs, uefrme, docifirre, s Jnfe &ifer oaun e fiefie uge amn & oo Jrd
8 STehorRUT 78 agd Jueiel SidT 3 | EaTed Bt gte & 98¢ Juaiel d BRICHE STt WI3e e 31 3 Ul S11d & | Uiyur 3l earee ot

fc & 3 BRIE! & BRI & 352 queps ot Be1 Al § | 357 Bdel doTc] e dedl 2T 3 eaadiy e (D Biceetel B b
el gEr e1eT FEoTe ite PHere o Eel-ae ot e Jua & oft feraa feret af oree dean 3|

1.541E:- TATE UL Iof dAleiel B B &, fOTeeh] deTetfid <iiel Hetd dI3Her & | TdIE DI b bl diele] & 3919 3 Hefel
a8t BXelt 8 fbag] 3wl afofte et e donfeal & o735l B ufeElu eetan St 31 TaTe Ny dedl & afeqE et ¢ forerel JMaead
el 3l @fers wrsee tétanaeise 3l victe aTeqe o 3 81d & | JaTe 3 Jufderd Ulveb dcal P PIevl as U STt sil Uaren difel
DifdreDT e 3l eqeer arer e can sfen & frifor see e 9oTel a1 deat Pietecie] di dhdl Desl Tad eIdbel di &lfel 3 d1ee dedl

2l

qIoTeT:- FToTeT au e Jnenfea Siffia ua fifira 2 o et sk o Jormen Jiran & | 31eeT & |- 78 91 P 3t resdt 3u
a1 31 arorer diftes gfie & oft srecayuf Bee 31 36N 15.6 Hidiel 5 98 Ud 67 Blalersye TN Siidl 3| dIotel & Bile 3 U8 Feis
G G T B 1 3 ) o g et A ) s 8 g 3 1 G G s e e G a8 G e s L e | G B e GO G L G |
G GG G (s ]

erat:- ereft an 375 3n v st 3reTa ¢, forel fibere foreieer oft et st 8, 2reft 3 &3 Uives ded UTw 911d 2, 3k 718 B3 des Bt
dionfeeh & garan 21 el & Bfterrer wsw eTFElG 3@ vdafeSe wsw Ufrs ficfie Gewa ficfie &t amgefa
drgeiifireIeT wiewe 3l e firerer et o3 sTenel fiefore 3ite fieree ur 31 € 1353 a1 dionfea & erte pi een dea 81

sialer aifcer:- Hafoht U ag3eeeiial weret &1 forerat St alforer 3ite ar & foru fop et 21 38 B3 316w oTraft A arefens
foreiger smurett aTofas feteicer ardter 3531 F53Te] ElTas efroTa 3N Siae & aft ST 3Tl & | U1 &=y & s HicTel &1 U 3resi &ld el
RG]
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Wivfiderett:- el v diet et 8, foTe) wraere el foreiee & eirer & off 31Tt 1ren € | afed af urcftet iet & T8 Jemen e 8|
316 File JreTratt i e 38 dio Igd Bie Bld 2 | 3TTeTd ailore b foru 38 Uraet ®t dee 3dTet e SN Siiell ¢ | ST TeYe UINe dcd
G

fton:- dion were &t sidioft o Hiel Rieice ®ed § 1 a8 U dile 3reTT 8 1 58 Yetaf oft a1 e 8 | on vep difteas st 2
$oBI SeadTe aera 3uaiter vef die1 3ite $ekeTer Scureet s foTu et i1 & | e TS JIETEIT Nl Sid & UE Tellae o sodi ald & | T8
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BIevl fheell ol dece Aed fe gal g |

3irotepet aftared fore of aie JreTiall & JedTeet & foru eeeare of fafdfest aitoremy Je Hicaeet Yere fbu & | fbetrett bt 3<1 3rerail
& IeIeS o foTe cicpoftent Hf21e10T, 3w I[UTaren aret 4ot 3ite dede By Sument yere foou 51 ee & &ier 2, e JreTrail & Seuree! & for
ferarfa & 3raere oft geTw 311 €2 &1 351 Wemel & gera, Jie JrTal @ Bt 34 firh wreufee P 1 e =1E 25 915 2, afewd AT UD
3MYFeTD 31 ETTHIE P RIdee] 71 31el & [$& HebTe,, FAre JFeTIait bl Seurea 31 Iids Afdae atien o gfg eiiurer O P S b ferw
U <Tell 3[qEE IeTche J9TeT & | 551 31cTIoil bl et & of bt YeIfaevier it Sierare] ufédciet bl qeitferell ol endTeT fober o1l efcbell o, e
feperrat ot anfifep féarfer of oft eerme <) wepan & | 3erek earreiiar 3ie et ecte Ue Bt & o weraefteeut Jite wejf 1 3t Hered Bl &b
gl

2. INY B JTTTIDT :-

diie 3FeTIall Bl Jedreet Jite Ietepi foraa afeciier iy 3 foTw v erecayuf st 3 | fadhy &u & ez yeer ab aituret foret o, et
Ureufees piy wgferali 3ite eerrelt iy it Mfereer spa e & forems it 2, Site aretrit bt &iclt 3ive Jerept forarfat el areferaeen ve arger
i STetal & | 3761 & eraueet Jite effomoa pum! ot ajferep e eicef af 3ieeid atecayut 8, Feiifch IeTl it RIqENe o et JoTdt D
fearfer I venfda wear 2, aftes serd wreféie sreferaean st venfia it 31
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aftarer 3Tt Y oMt Jretrotl ot &Xelt o1 SferaTer a5 QTet & | 8T b Puieh I[esera: Aotel, aTe, 2reft, e 3iie et el SreTrail ot
Bielt et &1 51 e @t e 218 & fop & wot sTerary, wer ureh, 3l wEn Heeelier Bd &, rem s St 3o & o et su &
e aidl & 761 fofars @t eyfdent it st &1 3e & o aiie el ol JeuTee URuR® Ughhei Ue smenfd 8, et e & e
$eb JeuTeel 3 3MYfered ddetien! obi aff &Ml fober 3ren & [Edost PuDi 3N effoTed Pyl &b dia e Jide e ¢ fob House! puD
93 Yomet ve iy Bed 8, 357 Urer deae Eemee 8l ¢, orel ffars ot gfaund, pf Sumen site aeTe a6 ugy | s fiudta, eferea
P! o urer efifdre ojfor ite wenye gia &, site & ajera: ufdar & e we St ded &) EeuGe U die SIS Bl SIS Bed 3o
werTehta 3ive Aféaes aromel of forata et of Herer 8l <, STafeb eifetion Py dbaet Tee] Eud & foTu 361 3Tl Bl el ded o |

dile 3FeTIatl & foralta 1 Heid Ui i1 fefeeraeen Ue ¥gd dfecayu! 8l & | &iae Ueal, 3¢ Jretioit ol ferelfdl aiutet foret o el
& foru ifeifd et 31 o1 Eid aetal 8 1 919 78 3reTioT dfdae aroel of forerfar 8t &, it s < et Jeureept bt 3w Ffwel feeraran 8, afew
S8 TTow Bt Sreferaean o off dereret Sl 2 1 die 3resil i foraif weet & 2o i faeeft et amer o gfig St 2, i anffep i B
vicenféd dedt & 1 e JeraT, 5Td D A Jfetan B 73 Yot e forafa wed &, At serb uRumoreasy Hit Jaurcs ot afy &t &,
forere) eerrafter aTomel 9t 31 Seure) b Jueteal off gg i 2 |

Haool e effeted P! & i forarfa & iy wmell @1 faeciuwr Beel & 78 eute Bl @ % HaUes! Py 3ifdie Tl o
ea & | 3eTch Ur Jeie J[UTai aret §iot, 3eeid P dcpettenl 31E y8ae fuvret Sicad ala 8, Sil 366 3w ofeel Ut cheel 3 Eefel el o |
35 faudtd, efeTed P! & urer iftresae uréufies ugferil gldt &, Sit Seureet ot a[uram ) Yenfdd Pe e | 8eiifcs, Po Heebrel
Torenait Jite Prefee & Fnerel & efteiiea Pyl @i oft Jifde & i ool TIE Best @ e e 2el 2, e 5 Pud D
Eareail & a1cel, Hfdreqor Prefehen ik IFer eigHe orent | 361 ArTaN3N & deeret & wieiicd P! DI dile 3Iesi P o I[raw I
Jeureet 31 e o aiee forer edt &8, o 3e1db foru forafa & sraer 76 28 & r5erd Jreman, A Sren & forrfa o yea eaeia
Tiorame ue oft usa 3 | 574 ferarfa & féru Seureet qean 2, at e et e ve il reit sl i Seiell o eorame & raee yere dedl
& aiiuret foret o aiie Jretroit &b Scureet & wiaftra reil of ot fob dftor oot 3gfef, wrefeceur, dfdben, i uféaset 3 eistame Bl goraT aXett 2
$e URuTIaTEdey, BeTeTte sifeTen! ot erstame faretan 2, fTerel Jerat nfifep fearfer o gyee gten 8 3ike hfta famprer St 81

3¢ 3retril o1 ferarf yrefire Srefceraeen @ v <15 feen yere dedl 3 | 78 o1 dbaet fherel at 31 o gf e 3, afed see
it & 3 STarare 3l egTe B of e gl 8 1 3¢ 3ol & fereifa i ear aot & U He R ! fafdreet Surel o e Bea AT,
Joo1d pi dAcetteal e disil b a1e 3 fdrerur 2ot & T} SeuTeed &feTdl deTs ofl et o, forerel forarfa o feru 3iftres alie deere apuraan
a1et ICUTE <ATE ) Eal ¢ 13id 3, T DT 3fud gan fob Fite 3rewrail &l fererfar, ey &vu & afturet fore) & evoues 3 efeea pusl &
fere U drecayui sraee 81 3% o1 bael B & Bl IeTedbdl Tadt o, afewd Te Sl refeeraean @i oft g TeTal 31 3ED Yora &
eITGter EroTame of gfig Stelt &, U @t 3Ter 3 eure g 8, 3l yeer Bt weray 3nfifes feafer 3 eyure Jnen 21 78 e fiwer & foro v
chefeiferes ite eerrelt EemTet eTe Pe Hebdl 3, fSTe7el o1 dbaet Ul ol Sftael ede dede ala, ¥t erel |reffois Jie Jnféfe e
ofteferagiam|

3. 9y BT B Al -

1. Fofty Pare 3N Hepret @45 (2024), 3Mred 3 die 3raTeT fererfer 1 Jrefeeraeen e vei, 3w 2y & #ie 3Tl & foralfa &
aTediter Jrferaesn UE Uset a1l eid o faeciuut fipa | 718 Jreereret garan & fip aiie Jrett ferarfa & earrefta foveell ot amar o af 55 8
31 718 farew weu & 3o fipemeil ob foru eerep el efard g3 & St uréufee 3reroil ot et dbed & | forarfal bt ageh et A i & oY ehorame
& Jraee ot Yer fopu &1 serch Jifefad, e Eedr greTaie 3rels & Jcuree bl derdl col & foru fpu aru vyl < ferarfa &t &Y forepre
I ifdafbans

2. efefian erat 3l 2eter e (2024), 3 Jretrar & ferarfa Jie eftaicd Py famrer o edtead, 56 ey Bl Jeea aie 3T b
forarfel o efteTTea pues farcbrer e yeia o Sfeatichet coee &l | ufdumai & Jrefeime, forarfd =t effefiea pues fadbrer af srecayuf Atareret fosan
21 5EA P Jeurcapal deTs 3 el P dede I[ea U1t et 3 Jee B | TS LRI adiel & 3 ferarta 3 gfs & eftaied g ot of
qforand aid o1 farepTer g3, Stk fob deae &5 3ite uRtasa gfdund | 3w Jifafda, el o ferafa & fere smaea sre 3l eeee
yeret fopu are, forerel Seten crqenteres wlere off e |

3. 3ifdra erait Jite farsrer feraret (2024), e Jretror & forafa & i sreferaean ve deowifers e, 3 3rearere o aile Jretl &
ferarta & refemiferes et 1 freciyor foben 8 | ufdumail & srefee, forarfa o ammectter P &1 i Afdaes wferequf & ererad fipen st By
Jeuredhdl 3 gfg Bl 1 38 Jreerret o are oft uren aren fop forarfa & uftumereaesy aieeter Pt 3 feerean arrs 3l e 3iftres fewpras w1 a5 |
38 Jifdfédd, Fite 31Tt & forrfa 2 febeeil i Ieerd ddbettat UFRTeUT Ut Beet &1 3raee fear, e Jetm! i Jeuredd 3 gfy

gl
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4 3ifda ot 3ite sfi eme (2023), e 3rewet forerfer aie erecter anffep fareprer, e efter 3 At retrar foraia & e elter emedter
3nféfes farepTes e weira 1 3rezreret fosen are | ufeéunenl & e waee g3i fob aie Jretret o foraid < emectia sfisidt of ercprercares Aererat
feen 31 5e1 3reerere oY o7 off uren aren 3 ferafa iferelt o gure 3ike e Bt eorenai & ded fdheral of ufdrerur, e, 3 amsfiar
STl Ut s, foTerel Seureet eferan of 9fg g5 | forarfa ot aaeh atien <t Afdaw arome o aired @t uferequf i oft geren | 3 U, e
3reror o forarfa &Y afred @t 3nffes fearfel bl g foben 3 forarfa wmure 3 gf & Brev Esrene & sraee #ff Seueei gu|

5 ydtor apeen 3ive efeftan erait (2023), eirea d aiie Jretrat foraifal 3k $erdh Afdad =ITuTe Ue el 3e 2iter ot #ile Jretrat ob fererfal
& e cTe U yeird o1 fdeetyut fobe | Jrezrret o are uren aren 3 @i 3reTral 1 feratd afed & Afdas P =mure 3 v Fecaqul
TMoreTer ¢ 2el ¢ | forerfar & et ot Afdad arome & St feeifel a1oTqe eet a1 Jraere foren & | uRuTeTeassu, airdie Scurel @t o aet &
3 Aféqe =mure 3 ofred B feederdt o 9f &3 o1 3o T &, e ity 1 oft wairan & fp @iie: Jretror foraf & 3 enufdes efdfelf 3ie
wgtenedi 3 o gg ga o

6 3refeTl e 3k ersfta I (2023), Fe 3reT forata 3l efteiea Pu 31 P &gay, 36 ey & Fe e forrfa &
eifetiod U 31 Ue HoTial &1 Jreereret foan | uféurett b Jrejere, e 3retroT o forafal =i feberedt bt 311 & gf bt @ 3ite 3wt eftamea
P Jrefearaeen b oft ererad fiben 2 | forafa & et ! decte afee Tt gan 2, forerd) STt sftaeteae of GuTe g1 8 | 38 Jezraret af
e off uren aren fob ferata ffer & dea feberett ot sifeifda anffes wereran site ufdreror feen arem, fS7er@ STt Scarcpan aet |

4. MY b I :-
fatem afiurer & dile 31eTIST ScuTceT i aciaiet fealfe o Jleerere] deet|

HaUGal 3ite effotiea Py & forafa aiffafie o ehererel o1 faedwordee |
e et forerta o1 e fares Sreferaeen (f37eT afiuret) ue Uefiad JieerRicidee|

5. 911 I URBeTHT :-
S e[caufeedst (H0) -8dcst 3 efteiied Ppuel & forafd aifefafirl 3 IS erecayul side oiel o
S e[caruReede (HO) -3 3Tl ferafe i fitem aiturer ot vrefire Jreferaesn e P Aecaqui uera oéi 5|

6. SR 91y Ughd -

TR Srefeeraean ue e 3retrt fereifal b1 weird - f3ret aiuret & &ouset Jite fieied P! Bl qeretcaies faeeoTy fawe ue
fepu aru efver 3 forfra efter ugfer 1 Sueitar faven aven, forerdt quiicare 3 feeiauicore Ugfiril &t efeifora foben arem | quifcere Ugfa &
el & fifdreet fipemeit & Jnffe fufar, frafa arfefafien o 3ot anefierdt sie 3ot I3t eroteenail &1 fieare & srezreret faen arm|
ferectauTTeetes Ugfel &1 Judter e Eersial o foru foben aren fob aite Jreirt foraf & T Gyl ot Hremfres-nfife féafd, Hi wgfeai
3l Jetept 31mer 3 e ufdaelet 3 &1 e JTeErTel 1 e 3e2d ditc (e foratd & YeiTal Pt eerstem 21, 3ite 78 Feten &l fob Eauset
31 eftoiTea Py qeil U Fer! ael HeTa usT|

fter ot b1 aftare fore, Feat weer erow o Yoy Y & 8 | I8 foret Y werret et o eprevn forarfa anfaffiref el ue sreeayof
offdrep1 ferirell | reareret of € yafest Eofe) U talret dbftd faven aren - eoucs Py e Efieiied Pu | Haues! Pyl 3l d fopered enferel
& forerab ures 3iftrep oifar oft aite foreradt aimer b1 wopest it it a1 7, effomoa el af A fbere & foreTds urer wfifara ojfdn ot site frerant
3 316 wital & off Jireht oft 1 351 Sl il o PueHN BT JeTeTleated JeeIe U6 HoTslel 3l diee dedl o fb ditc et foratd Bl yoid 31
Yol qail o b yepTe UsT 2|

3TTEd1E & foTu 2 yebTe o SeTehT 3uaiiar fober are | wielféies SeTware & feru Heatett, Eeicsre 3ie Bicbe 30 oaf (Z5e) i
werel feren aren| weamach & fpena & forfa & efdfia Jreperal sl IaTat ananfors-anfiie Raft & T o TeHRT o Bt 775
BIATCDIR] & eIt & febetTetl &b Ui giteaiv 3iiE @ifraaTd forarel i erdrsn ar, 3iie Wider U Jaf & Ferar & fererf & efafira
HEDIE! Alorenan i Jetept yeraefieran e areet SeTsret urd ot a5 | felters S ware of ereare! feuiet, it faemer & siicpst, ferafa
feuié aie et eitell o1 Suziter fipen arem, afep ferarfa arfeifafi sle P! @t 3 ve Jnenfed fieqa 3iids 3ie AT U B o1

Ha|

STaGT JITHIE 100 1, 37Tl 50 EaUes Py 3l 50 wietiod Py nferet fbu I A | 551 Pud! &I e aiuret foret o fafdreet
aeite & fdven aren o, fS7ere rezrerel & ot 3iféiep ercten 3ie U 81 &b | STfeTl aeret ob feTe Eeicpd STafetl Uwgfel o Suaiiel fepen
aren, aife fafdteet pue qaft o1 3fird wfeifefiiea fdven o1 &b 3 et faeatwon & foru wifdserater faftrl o1 ueden fdven aram| Sgd
I 18l WiTcdde I Jeilel Hed §U Sl B faeciwur fopen aren| 3ierd, et fiaere, S1-ueie 3ie e fesiyur Sé
ifdserepter aetequi &1 3uzitar e aren aifds fafdioet el & i ferata arfefafirelt & veira o1 qereiicore 3fezrre fdpen ot &ds | 381 2ty
& dtereT e oft 2w aren e aite: 31eron forerf b prevT P! ot 311 3f flberett g g3 3ite 3ers emanfore- anféfes ufdumer den &1
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AR HHID 1
T AT & A= 3R AT HYDI BT UQRID
JrJIIRT TR AT IS HATd & U9Td T AiRkgd! faveryor

AT AT
% | [ | E=T | ARy ;Tw A D e | -
e | fame
1|99~ §¥h | 50 | 123 | 34 0.48
2 50 | 108 | 4.1 058 053 215
EAED

AT B PIfS = 98
Y—qcd 0.035
0.05 ATIHdT WR IR A1eidh

NG HHIB 1
P FIRG®H! fageiyvTe gvs IIRET fAmyor

14

12
10
8 u HIET
6 = H1e [Qaciol
4
2
0

AFqo01 DUD Rraea @dd

SINCEETIC)
@ AIRD] fATeIvoTHT UTg ARW ey
Hqo0] DHD Rpaoa @a®
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7. Qi faeryor ;-

39 2l 1 Jeed forett aiure & &dUeet ite eftaiiod P! Ue aite Jretrot forarfd & Heiia o1 faeeiauT el 2T | 387 feTe efoteet
Py 3e Eietea Pyl & dia JerelceT 3rezreret fopen 3 | 2itel 3 8 HeTsTe! I YR fipen aren 36 e 1wt forafal & wreféres
3referaee U 3w Hepre & el sTer ¢ Jite See Pyl @ 31, Py vl site arenfores-anfies farfe o aen uféader sme 31 fomepul
& 5 BUte g311 fob Aite 3raret ferata o1 eoueot pucb Je eftamied Ue JreraT-31eTel HoTld UST 2 | Hetcs! u! ot 31mel 3f forerfel s wprevt
HBRIAD Jfy &3, Tai Sieiod P 3 oft HEI et g, wifthel q8 Heles! P b AbIact bel | Halos! P ai e 6Tl
forafa 2 et at 3ier oY e afy 3t & | eeUGe Py I 3imer 7o & et gla & sle Jordb urer a3 demet ue ojfer e 8, e 3 aftres
JeUIC 81 © | oG] PuD! o feTe ferafd Jraerel & greT araie oicb Ugd ite 31fiies 7io1 A1t et b JIaee 96 o | 56 31 3 50 P! b
3T JTEITE UE e 12.3 3ike et fararere 3.4 uren 3, Sit @8 <eife ¢ fob forarfer & vomma of werfuet fRereen oft alle amr of gfg @t feem of
e fere vrgfer et ars 21 e, elietron e of oft e 3remrar forafal 1 EvepTeTcees WeiTa UST, Aifibet 218 Weila efduee PG & Sjbiaat
et 1| effetioa el b urer Efifdr affdt Xt & 3l d Jiftrpere ureufe® Bt gferel ve forefe 2l 3, forerel Serant Seurcepan of eftemd
BYelt &1 521 1 3 50 P! &b ST JMTee Ue aMTet 10.8 3 et feretet 4.1 uren aren, forere s Euee g 31 i eftomea puw o ferefa &
ya1Ta & fareerany off, @it fibe off febemeil @i 3mar b &u 3 e et forem | Jereiicores faeeiyur o fere &-udierur (< 57¥st) o1 3ueiter
fdpen aren, it efeuce Py 3 efomed Py & dia forafd & vomra 1 uteror wee 81 A-3fea 2.15 Uren aren, it @18 &idvd bea 8
HaUGo1 Py e Efeied Py & B pueh! ® did forata b veia o Hiftreia gfte & srecayuf side 31 d-sfea 0.035 uren arn, i
0.05 % &E UE Erefcbell & b1 & | 3T Ifclerd o fob forerfel b ot oY e 3ide wifesaratar gfic & srecayquf 2 3ite 7& deil &l b pupi &
féru féreaTany Seucet deal 8 1 3w it & s Tune §31 b forem afturet & waucs P 3k wietea P! Ue e et forfd o1 vema
3[eTa1-31eTT T | Eidoet P &l b Py foraid &b HIeT 3Iuett 3 3 3iféle qfg He ure, siafes efteied P & of a8 gfig et ot |
gIetifcp, Al &l & ferafd & uféuneTedesy fdere Bt anenfors-3nfiie feufd o © guwr 3N Haues! Py 2bil It Py Heee,
aweiiol gerefe it Tede Tree Ugd & BrevT forfa & Jifre et U1 g3, STafd efioed Py &l of 3o eeeell B dbefl & HIevT
veia efifora & 3w 3reareret of ars fewmen i forata afafafiral feberett o feru el ) et 2, Tifthel Seds WoTa B derel & fow
ey, uféreqor e arome uga JNeft Eerenai B ge1 deen e 3| 3id &, 3 2y o 7s \ifvd fober fip e 3reeT forafa & grer
Treféres Jrefeeraeen i oft srorqelt forer et &, oD e fopetrett bt amer 31 gfe et & Je Py b e Bl qeran foreran 2

8. TR BT AT Td i forecpef :-

1. e ufdseget 1(Ho) -Houea 3ie efieted Pyl & ferafa arfafafir & oi$ secaquf siqe el 31

39 URBeUaT Bl EedIUe! Haosl puch e Efieiod Puch & o Py o feralfe arfafafirel & Heira P e Ue fien aren 1 38
ufécege & feru &-udteror (<1-5Tetsr) &1 3usitar e arem, firerel atest e 31 eftaiied P & 50-50 P! BI SeTvHhHd fe
3T | BFUGH] Py b P! &b o0 e 12.3 31 AT farretet 3.4 UIel 3ren, STafdh effotiod P b Py & feTe e 10.8 3k aea
ferereTeT 4.1 9Tt g3 1 -9 2.15 e aren 3ie di-afeer 0.035 &1, 3t 0.05 o & Ue Sifdsraie gfte & decayuf o idi-afwer 0.05 & et
B3t & BIRVI, T8 eelfell 2 fob Haest pue 3ite efietion Py ahil & Pyl & dta forafa arfafafirel o srecaguf side a1 sufere, o o Bt
3redigpafdren st &, Teiifep ferafa arfafafir 3 €t qait & puet & dia Sifdserater & & srecayu] Jide ren ar|

2. e ufeeenen 2 (Ho) -aite 3retrt forerfe o f3rem afturer d ureféies Jrefeeraeen ue ois siscaqui veia oial 3

3¢ U ey &1 UetequT 38 JnuTe ue foen aren & fob aite 3retra forarf = forem afturet oot ureféres Srefearaean ue @i yorra ste
& a1 e | efouee Py Jie efteien Pyl & 3 o gfy Jite anenfis-anfife Rufd o g & eida e & Hrrevr 7 e I 6
fererfal @1 UTeRIeD 3referaesn Ue emrerei el U3t & [ét-afea 2.15 31k di-afwer 0.035 & Us firg fopen s ferafa & e ureféres
3referaean U drecaqut yeia ust 2 | deiifch di-a[ea 0.05 & obet a1, 1 cerfan & b aiie 31l ferarfel o1 wefre 3referaeen ve sifdsrasta
&0 & igcaqui vema 81 sefere, (Ho) @t aredicpafcoen airen &, qeiifcp fererfa o1 fotem afturer @t ureférep Jreferaeen ue Frecayuf oma
UsTR|

el 2fea ufdepedatiail (Ho) @ 3% 2iiy diardiepafisan aren & | ueel uftdeyet o, Hotes Hud it effdfled PuD P! &
dta forarfa arferfafiral o wifdcerepter &u & srgcayuf siae uren arem, 3l gere ufédmeyen o @ile 3reTra ferafa i forem aiturer @t wefire
Srefeerareel Ue Srecayquf e ure I |
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9. g4Iqd :-

1. forarta ufdreron site Exareler Prefenet -HaucH 3ike Eietea Pu! & dta ferafa arfefafiel 3 siqe Bt Be Beet & fiw Hedre
3 i faretrer ol forafa & efdifira ufdreror site wrefenent 3o weeh afEv | Sere Py iueh forafd erera ol de1 Eabe! Jite forafa
arfeifaférel & eatetan s o1 &abatt |

2. forata & fere arome gfern -eeucs 3l efteed Pyl B Afdaw a1oTe de Ugds! & fere dede ferafd sl ot g Suem
eTs el aIfST | SR aBre B forarfael & fore faehy eareler a1 b feru sffer e weeh anfsy, aifes d sideftster arsme & wferequtf we b |

3. forarfar o faferan ot 3remrer & forarta of fafderen et & fer fafdrest epre & ot 3remret & Seuree 3ive forarfa e et feen
SET ST | & Sl HebTe o HUb I e JeTel e Hebdl o, Ee 8 fore ailuret o Hreflrep Jrefeeraeen & off ot forer epeii 2 |

4. iy ugferel 3 gure -eusa Site efaied pus! & ot P ugferl @t amyfers 3l Asfr® veret Bt 3maeema &, dfd
Jeuree 3 a[uram 3 9f 8 &, 3t forarfa ot aerar < & | 3o feru férerur alie deian! ereTerat werel it sireft anfsu |

5. ferarfa sffera 3 gere -foren afturer & e 3reet forata @ Teran 2o & foru earreier sewre 3l wdftra weanait o forafa
cHiferelt o eerTe et aifev | faeluase, ! ol Eediel torenail i eirel eiet b feTu Jiftreh &gt ufthent famféra weet afeu

6. 3Nffep 3ite BreTIfoTes o1 o1 relTe -3ite Jfetrat forarfdl 3 ol &l Teral ¢l & foTu Pureh! bl 38 3Nffes e wrenfores yomal
& 1R 3 STaTeh fpell STIoT ST | SEe Pueh 38 Ifiieh eToThIet Earsial Jite forarfa arfeifafirif af ofmar e¥el |

7. UTefé1ep 2taten 3f ferarfa @t maifdrepar den -ureféres fawrme aistenait o ferafa @t ve sgcayut eane feen sen anfsu | sea =
baer 3ie 3(eTTsT Bt forarta &7aTen 3t g Sleft, aftes serel forem aiturer @t exorar anffes fearfer oft dsae et

mfg&ﬁmfﬁgmmmmaﬁaﬂ%aamﬁahwaﬂmmwumm?ﬂaqsﬁuﬁmmmmﬁ;s
o 2. eraif, wafian 3lie area geter 2024 a Jretrt & foraa 3ite efteied Py fiwm of EoTeay Eeied HuD Jrefwraean sefel,
8;2102.1:%1,aﬁaaheﬁmﬂuﬁm;zmmah%wﬁhﬁﬁﬁa@mwmumaﬂenﬁwmaﬁa
10;158-7:.Eﬁﬂf,aiﬁmaﬂ?amﬁﬂq;zozaaﬂ%mﬁlﬂmﬁm@awﬁwﬁmaﬂﬁiﬁmﬂaﬂmwm88.102
5. 3[uat, ydiuraite erafu eefter 2023 afted & Fie 3r foraia sl serd Afdad =R Ue vema dfdaw @ ubieT 7;2
o 6. 1cd, Jrden3ie LT ersiia 2023 3iie et ferata 3l efteted P 3ime 1 eoay aedte efteed P srefwraean 12;
122.35

PAGE NO: 151 | “#Y¥ oraret: @, qraer i qaia<or & ufy v it gReor AR




PRINT ISSN NO : 3048-6459 . Peer - Reviewed Journal
E-ISSN No. : 2456-6713 Il’l’lp act Factor : 5.924 Equivalent to UGC Approved Journal

AR vd WiguT A Hie 319151 @) 3uforan
QifrepT Tt

wirenref

Yfge vd a1et fqorg faumr
IS 4. 9826731432 9752421222

(1) IRAITET -

afed eer fafderanai & ofer 321 8 | a1eT ue e 28 10w 8 dhow: enféra weer & | fifereranai & uféyuf faererefier Ser & &3 Arscayuf
welY o o feen & 3ie et oft fereree werer et & | weeg ot fRreil Ud wared bt ATt aielt & 5t 3ive eIt deet Bt Jaeerdan & | fRren
Ud Eare] & Ve Wl o defatret of vy dte ue anfeareht 3ae o siceid saeddd 8| qaifds e & g stersdmar ueted & firen vd
waTEeR] Sitae oftol 3ite @ifdferca e & Frecayui enuei 81

ot citer 7e1 - STiferell ob fore vep T3t ettt 22} 3eiat eareed @rden Ygpfa Bl dite 3 foTare Bee! arell 78 STetontd e &U & 9o
& 3ueTe MTgpfeies UNITETE o JUE fefafe wact & forereh etedeny 18 ¢ cee & UiuT 3TeTe drevl oiel e Urd 8|
waTeee] 3ite Eesdl & Ufdl STctonfarell ol eden Jeteltel €el &\l &l Geed Jide of foraTel Ud Tdiaid eeeil & 3reild & HIev] I8 Edreed
Basi BT T e uEs 8 Seb ey 8 &da e fpenai 3 eicTactan s1a1 sToTgy) Seanfc i feTeuTeet del ETeliceol & Jeid JIuet
e B AEa S ¢ |

e SFERIEIE Bl Il SGewl eare 3iiE iNuT 3 Fiie Jree Bt Juehfrar |l & fiveidt anferaal @t uiwur 7 deifdre vd
waTeea] feaIfer oo 3eereret shee 8 | efreciter ufeged of aferapiail ot eifores vd wareea @t foarfel a1 Jiicbere deet ol gfte B & 3et Teltferel
I EaT3TC! o1 YreITed fopen aren & it et 1 et &y 3 anferantait & uiu ud eaTeea) den 37 fire ) yaifd ded & 3ia: 38 v 3t

(2) 389T:-
3ra: eneneff grer ger faer ** e vd UiwuT S it Sretret bt Suiforar -

30 forer ot aere et & forgat Saea &:-
(1) fapeiet aferapial ot earees fearfer &1 Jrezrerer deet
(2) fepeitdt anferepiai & eareer quiyuT U4 fRreq o ufcr uféare @t sTraresco  affdreb1 i 3rezrret
(3) aferenIait d eareea vd Qe firer & foTu Tetrs of 28t eITedIe a Jfemerde AsTlaN &l el
(4) WifeTeb13iY db ETeed] d GIOT &Te 3 EelTe 8 31 Ud dite 16Tt bl SUMITdT bl EaTsTet |
(3) SICTeiEITeT EaTeaI: - STeTotifel edTeee] Ud GuT: 72 3ife qaitdt b ewu af

=Y Bi TR :-

waTee Ud Ui s féerfer & forerel aaftra seiferen, eéifée den ardraeur eatt agpfere forerett & aneme we 3rue sftae @rdta
e 8 A Upferd e g |

aieTd 2réte 1 feretett TaeT &t earee oiel ¢ fobq eaTeeal 2MEHfRe, aTreifern, ailfred den Emanfor edree & & A1e]el & JMeTure
g drett epoft fbenai 1 3erb eaTeea Ve arger oTa e 3|

3nfeareft steranfer & 3 fivupe fepeneten 3 eareca efdth wereat vd Uil Ferer 3fafte 3 aretdt 3l JrseTdl & HIevl 3eid
St & 3 gee & Preiehel ESfeIIdD Ee UE Tael stese! 81 311 o Jjc aridl den Jnféfe deaft & Prevt anfife gfie & firws wiel ot
TNOT-3ITETE 37etd Te 31 MTaret ferd féren den el areraevt a1t forer uran forerel A fafdiee des ot dienfeai & férre 8l ead & Jemdt

&), f21e] 9] & G Siclt & dan Sem, Feruret, aTet IUErd 3Nfe Bt yaftr oft a@t 1 fepuiet Seronfera & eareca Edt
EOTERNI 31 Ud PUINUT BT efaTIelT] el 318 @fereTd o1 Sidbe Ejfed ol aren 31

TR UG QT el oA -
T Eeth HeTEn3i o faenford B wea & 3l fib wared & Aoy dle e Afgenai/afeTesral ue Uiy evu & Jeia sieia &1
forfmcen S eidt HeTeen areee & U SeTesdal B bail a1 31ei1d, Bl 34 3 fdaTe ud &it &1 arefaet & o1ren, 3ferd uiwor &1 fore ure,

STeTees SeTe Slel bt HeTe, UAIfaevT saumal ot Eee JNfe | 3Ed Jifafad aleifers, anffew, amenfre den ertehfad Jeft 3eie
TR off & fareTent 31 3Micerer o5U & HaeT Ue USa 8 |

PAGE NO: 152 | “#Y¥ oraret: @@, Qraer i qaia<or & ufy o it gReor AR




PRINT ISSN NO : 3048-6459 . Peer - Reviewed Journal
E-ISSN No. : 2456-6713 Il’l’lp act Factor : 5.924 Equivalent to UGC Approved Journal

ST 3iY Y T4 N1 9 -
STetanferelt/ 3nfeaiferen ot e fafdme sfae deft, eedpher, arer e den Jreferaesn gt & | f37e1d BEUI 368 3reid YHTE Bt
wdTeed] Ud UoT eiifird gereenait faetuee fopaife aiftrepiall ud aiferal o\ amereh et Usdl ¢ | STefonfareil ol aret gafal siarel UeTs! b
e fiere S & Ietcb Te 3iieret 3 Urett forebreral bt 3ferd crqeel oTel el & Ud aferell er5 ey ol eliarerel & &5y 3 freller e & | Ueh 31 7e
o egon Ud 3eit e o u[3i o oft ewsrewsa anfe fipen siren 2, Deft arawen af eaet Ue 3oTdb eareed U¢ T IR US|
Jerseune- T, detorenet, Jhehfarment, 3uaTas affdr Bt ufcierd o Bt Bt 3ffd1 Bt JeuTeedal 3 Bt HIUIETE a2l GIY JedTee] Bl
et fereerea, 3rstreTan, Jifdren, fefdeare, pil Bret & fere Qeret adten! o1 Suaiten, SUTerEd, ha-fishe el @t Iueftdar, dsTfers
adtel @t 3rsieran, piy a siefre verfer o1 vorra, Eirer verelt & fretrac, 2e-cled e fdeare dee, sregferd &, - Tz uyor
e ot rd el aegg it forare 2 siferatter ue et &rd e, nfafes an forezn fearer, 3rebrer g, 3t wer aeraft &1 e
efter EaTen & Tl 1 I[e brev ehurel & e arqeqfer & ter 3 | &ne €t ast e el & TaueT & & 3rqerd ¢ du Jfee &
féren &bt qufar ud snfeareft i o eeel & snfearedt eereenal vd Hrevi & srefieiifel ufefira @ site 3o ena-ame eiuneffgrer 2018 2019
e ergatett féfars veue, B foreprer, waesan, fren, smsfifer 9f, aifeen eqe errear &oys & feraiun, eretan atfer A8 fafdreet oref of
U eaierdt efee of et fopem aren 31
ey 31e2TTet & waTeere] Ud UiyuT aY aifereiai ot fred, Uiyut vd eareea) féarfer 3 eee &) erdb el €t exremfore @ anféfs emet e
2 e Jnfeareft & o wareere, dwot U4 fére @ E¥oTeN 1 HenUTel 8 &b | aeleiet Yerfd i euare I s Hafs fwst gan @ fiem
obrefchet ot effom Ud Sftaet o Jerept ateca & 371 & exdben|
(4) ¥v=Y U4 W01 & GUR ¥ 93 U8 U4 AIe 3191 i SWAIRET Ud #aed: -
U 122l UIYUT Ud UINUT & e 3[9Te 3ie1 Bt B3N Heehl & ol Eae stese! 8 fob BIECHs B 3197 Jile JIerst Bl waiel
TeTel 3f T 1 | T 31eT1o1 ob UIuT & & Tl i PuUIaUT g Slen | 3Eb feTe steset @ fob aite 31Tt ol &aat eoreref & aitoer Uerel af
nif3fer fdern SiIe | ceTs & qopait i aM1el it arofel oare , aTTet , BieY, HidT, Pigpel, Hic, TTeersel el dile 3[6TIal 8 ofs Ute! Pl eedeic gell
Heball ¢ | AIMEIceuT &b e 3 &) ¢ere qd & Ud JIetrofl bt &l U I1au1 eferell 2es g3l | STafds Uitedell, Tt & wrarerd aile 3reTiol dat
qifeer 3ie B digerd o oft fSheeil Bl T S[eTII ¢l D &eTd eaiell ¢ | Bied Goed 26 eIt (610 del-Saiet oft IUIBIET 31etlet & el
DI EeE 2 8 | T JIeTTol Bl RilaT 98 a1 o &y 3t off el bl aaTl & | 3rerer &b efiesi! awt Ud @ifererel) obl 3[aTe edTeee] Ud UiuT g 3iie
PUNUT & FfeF Ueft & it Sl S1EIST I q@Tal eoTl U3 N | Ueb T31 Uiyl STaTet i Sifechet Joitelt & forueat o foru &ae Breare il 8
dile 3rTIatt ol eae | Sféel ohifel & Usel At Jretrot sftaet Jee g3 Ped &, eifebet &aTe & &el & JeTel & d1ee 81 b & | il S 3MeTe
I STese] fEee 28 A e Jretrol 31T SUferd & | S GdoT 3ea! Jretiotl bl edel theds el arefl Jite Jeeld & JUedTs 2ad & Ud eareed Ud
ot 2 Sftaet oftct 2| SaTelt ailotet efeTsTae fo1eT dite Jreroil ol eeirs & Pofl i aTee fipenr 311 T 8, 319 A3MIeTeD 2iter & qre-aTe JeTat
ficame I eTfdTd fden 311 281 81 detet 931 Huferer 3@ e TN & Udbe qTMe 3 Ieiie 2et 81 Ud 3iled SN glel a¥ 2023 Bl
3icrerscter e b &u & Sreiren aren ud ufd o @t dee 5% auf oft uwur aire Sretren aren sfeyel die 3reTait 1 Ud Iedh IR Ud deed Bl
Vranfed I I | Pefie g9t e I 73 T A EENCAI 3 [iNe JFeTIoT 3 Uey i Sl | 218 el af fuhel bl qotrer JMTereht & 39 gea
21388 Uc UE et &l Bedl oTe] & UTell | eTe &eorel 3 et fRre[3N &t oare Jite a1ads & 31e o1 aer firenrelt &ff | a1 3erdb forw v
giaran
AR U4 UIYOT el 1y =-
aie 3retrat af 8-10 et Sl 3 | aroTe @t Jiera ereTraIfered efeae, 67. 121 BISae, 1.2 it Tiferar ueref, 2.7 wferera | &iferat weref
dfterra, brewiee 3l 3Ieree & ofeqg 81 50 uferd & Jifid iewies Wisfee & &y o 8idl ¢ 3t 1918 & JIeiol BI SeTd Urdeteifaa
1 U o[ DR o | J1978 3 Hictel ot 311 8.8 & 16.1 7 &t & | 3pafteit vférs & fereither ot amn 3ifties gielt  3ive emsfirer ot amn
3irera & Bat sielt 31 PrafeTsye & iftipae e e @it amn o erder (1.2:), Yeld 3l fdbeeial enferer gl &1 gerd 32.1:
AT 3ite 67.9: UAFEINtee & 6Tl § | e TeIfote, Tgairaie 3ite ferenféret & ayg g &1 3iie 1l Bt i el EHid &
31 gee Eareer b foTu 3ot & | i 31<T1o1 otel dhet dee ite urdet eieft fiprel & aiee dee & | Tt Jretror avefovs eiferel & forw resn @
TRiiTeD 218 ¥ard 2rcher ol fereifia e e ite e dbere Bl et 9t ofee be Hbdl e |

I 19 -
féremeTer 3 b Ud eTow Hewe grel 9] fobu I fafdice Eares & I3 Prefchall Bt SeTesdal Bl eNfid Hee Bl JeIre Heet
ST oDl 36 §1d DI & b fenerar & it v 3ite Brfchet sieraidter & & fdeare & v HdHRIcD diaraevl foifsfd Bect af
I HBIETCHD ANTeTel & Sere) faenere & foreren) o &l ersemeft elen snaeard ¢ 3t dve eares o1 uet oft Eerdd gemrel & oft firerdpi ot

PAGE NO: 153 | “#Y¥ oraret: @@, qaer i qaia<or & ufy v it gReror AR




PRINT ISSN NO : 3048-6459 . Peer - Reviewed Journal
E-ISSN No. : 2456-6713 Il’l’lp act Factor : 5.924 Equivalent to UGC Approved Journal

ATl GeITs ST1et Bl JMaeerbel s |

o Fetonta & & feruffe wareea dard oft SucTer wers U 3l werd- e UE AN o ERBRT ATl Bl DR S Hl-E
3GeEIeD Ud File ST ae] SMeTedbel fAIfde EaTee] Jiid Bt Bicagel Dl o b Beat B JNaeedd & dofl el eareze vd
U1 3 EEITe Bt EieiTaetl i get forel elebell &

o EaTeeR] b Yfd SeTescdl BRIt Bt JiTeliotel aft STetatreiiel warez] & fdere I 3NUTEayd Uel & | fberch Fezrat & Stetonfel eejera af
3nyfere fiifebeen ugfa @t amdeardan it stufdears & Jfia 3t i & I 31 oD b HPTETED Ufeuna & & Jronta
EATEeR] I RN Bl e qoTIell ofl el 3 |

(5) el it 3R Ter 3t

aferoft, 3T, edies el - Eamfores 2iter a Sifdszrent an EemfoTe Srejeienet ot faféren , Starse sTore feweht -7
Jrarare, 3t &t - afed & et e , Uetld UebIue 2009

frsm erstes - aferent féren fdeq ud eiea & eigot o, STqemere HaINeT 2006

3[OT0GE, PaTe MTef - 3l SiTeT UEUeT EIenforch sTeeal bl 3usi

permuii 31,31, , - AeTUs o Emsaeiion aler aftarien, 131k 2

forsmoer & - véieys 3ifh Adbustt egsecd carsel fibformet Uojderdt fe Tt it Todberei EUs
sftareca gumeTeh -ofed o Afgenai Pt denfre ferfd Piorerdees ufecterel o735 feeett |

e yifera - aeciier eph efeplores Hoge! erad ufeeTdere Srage |

forarét st ame ot - afrechter siret actee evareen vd wamerer =73 fewett

qien 3T, eafdis - Rren ereifasie faeiie qedew sifce

SIfcicee Igpetes - Hed o difeetl el , EeToT d eeere bl 3ffdTent, Alotell fiidoae 2016

ey 3. foremedt - st deren 3ive wrenfore et , wett ufécrdbyeTer dreTger 2008

ST oy S[oYTI- STeToTifere] EaTeee] qeteiten 3k efatraee

A

P S T
w0 = 0o

PAGE NO: 154 | “#Y¥ oraret: @, qraer i qaia<or & ufy o it gReor AR




PRINT ISSN NO : 3048-6459 . Peer - Reviewed Journal
E-ISSN No. : 2456-6713 Il’l’lp act Factor : 5.924 Equivalent to UGC Approved Journal

INDIA TAKING LEAD IN PROVIDING NUTRITIOUS FOOD TO THE PEOPLE

Dr. Umesh Kumar Kakeshwar

Principal,
Swami Amurtanand Government College, Anjad,
District Barwani, Madhya Pradesh

ABSTRACT

Recognizing the importance of coarse cereals and taking the lead in providing nutritious
food to the people while also creating indigenous and global demand, India is establishing itself as
aworld leader during this special year. Come, let us explore the importance of coarse cereals for the
people and how the Millets spark a mass movement for a more secure, sustainable, and healthy
future.

Keywords : Nutritious Food, Millets, Coarse Grains, and Cereals.

Millets accounted for approximately 40% of all crop cereals prior to the Green Revolution
but fell to approximately 20% in the years that followed. Commercial crops such as pulses,
oilseeds, and maize encroached on 1 previously cultivated land. Commercial crops are profitable,
and their production is aided by a variety of policies, including subsidies, government
procurement, and inclusion in the public distribution system. Despite this, with the change in
eating habits, calorie-rich fine cereals began to take precedence on the plate. Millets are not new to
the country. Previously, there was such a structure in the rural environment amidst fewer facilities
that even small farmers used to produce cereals according to their needs. Food cereals that were left
over after meeting the needs of the family were sold at the market. Agriculture gradually became
more competitive in terms of profit. Today, there is a need for nutrition, and research is being
conducted in depth and thoroughly. Scholars are brainstorming, lectures are being held in various
locations, and millets are said to be necessary for good health. In this regard, Prime Minister has
stated that we should work for millets, and millets, are being promoted on his initiative in the
country and around the world. Consumption and production of millets are increasing in response to
the Prime Minister's call. Millets (Jowar, Bajra, Ragi etc.) are the oldest food items known to
mankind. Coarse cereals are the earliest crops that were cultivated in 2 India. Many such evidences

have been found, which show that millets were eaten during the Indus Valley Civilization.

Millets are widely regarded as an ancient grain. India produces approximately 1.80 crore
metric tonnes of millets, accounting for approximately 20% of global production. Around 130 of
the world's 200 countries produce nutritious cereals in some form or another. And India produces
nine different types of nutritious cereals. There are also nutritional security solutions in food
processing. Coarse cereals and millets, for example, have high nutritional Values They are also
resistant to challenging agro-climatic conditions. They are also referred to as "nutrition-rich and
climate-resilient" crops. Coarse cereals are more nutritious than fine cereals. They are much better
for our health than the cereals we currently consume. Besides, the farmers who grow it are small
and work in unirrigated areas. It is also known as "organic farming" because the use of chemical
fertilisers and pesticides is minimal. What was once thought to be coarse grain is now changing. It
is now acknowledged as a superfood. The emphasis is on increasing demand so that farmers can
get better prices. Millets are a type of alternative food 3 that can help meet the increasing demand
for vegetarian foods. Millets contribute to both a healthy diet and a safe environment. It is God's
natural gift to humanity.

INDIA BECOMING A PIONEER IN MILLETS
With a production of over 1.80 crore metric tonnes, India is poised to become the global hub
for millets. More than 80% of the millets produced in Asia are produced in India. According to the
DGCIS data, India has registered a growth of 8.02 percent in the export of coarse cereals in the
financial year 2021-22, as 159,332.16 metric tonnes of coarse cereals were exported, while the
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export of coarse cereals during the same period last year was 147,501.08 metric tonne.

4 India recorded a 27 percent increase in the production of coarse cereals in 2021-22. Rajasthan,
Uttar Pradesh, Haryana, Gujarat, Madhya Pradesh, Maharashtra, Karnataka, Tamil Nadu, Andhra
Pradesh and Telangana are the major producers of coarse cereals in India. Under National Mission
on Food Security (NFMS) program NFMS-POSHAK is being implemented in 212 districts of 14
states. There are over 500 start ups working in the millets value-addition chain in India, while the
Indian Agricultural Research Institute has supported 250 start-ups under the Rashtriya Krishi
Vikas Yojana - Raftar. India exported coarse cereal products worth $34.32 million during 2021-22.
Coarse cereals worth $26.97 million were exported in the year 2020-21. Coarse cereals have been
sown in 17.63 million hectares in 2022 as against 16.93 million hectares in 2021. India's exports of
coarse cereals have grown consistently at a CAGR of about 3 percent during the last 5 years
preceding 2020. Asia and Africa are the major production and consumption centers of coarse grain
crops. India, Niger, Sudan and Nigeria are major producers of millets. Sorghum and Proso millet
(common millet) are the most widely grown coarse cereals in 112 and 35 countries, respectively.
Jowar and bajra cover more than 90% of the area 5 and production. The rest of the production
comes from Ragi (Finger millet), Cheena (Proso millet), Foxtail millet (Kangni) and other non
segregated millets. The major millets grown in India are bajra (60%), jowar (27%), ragi (11%) and
small bajra (2%). The total Coarse grain procurement carried out during KMS 2023-24 is 12.55
LMT which is 170% as compared to procured during KMS 2022-23. This is the highest coarse
grains procurement in last 10 years. During 2024-25, the Kharif Maize production is estimated at
245.41 LMT and Kharif Nutri / coarse cereals is estimated to be 378.18 LMT. Further, the total
Kharifpulses production during 2024-25 is estimated to be 69.54 LMT

GOVERNMENT INITIATIVES

In order to promote cultivation of millets (Shree Anna) like Jowar, Bajra, Ragi etc, the
Department of Agriculture and Farmers Welfare (DA&FW) has been implementing a Sub-Mission
on Nutri-Cereals (Millets) under National Food Security Mission (NFSM) in 212 Districts of 14
States since 2018-19. Under NFSM—Nutri Cereals, incentives are provided to the farmers, through
the states/UTs, on crop production and protection technologies, cropping system based
demonstrations, production & 6 distribution of certified seeds of newly released varieties/hybrids,
Integrated Nutrient and Pest Management techniques, improved farm implements/tools/resource
conservation machineries, water saving devices, capacity building of farmers through trainings
during cropping season, organizing events/workshops, distribution of seed mini kits, publicity
through print and electronic media etc. The interventions such as setting up Centers of Excellence
(CoEs) and seed hubs for Nutri Cereals have also been supported under NFSM.

In addition, the Ministry of Food Processing Industries (MoFPI) has approved the
Production Linked Incentive Scheme for Food Processing Industry for Millet-based products
(PLISMBP) for implementation during 2022-23 to 2026-27 with an outlay of Rs. 800 crores. The
Pradhan Mantri Formalization of Micro Food Processing Enterprises (PMFME) Scheme,
launched under the Atmanirbhar Bharat Abhiyan is currently being implemented in 35 States and
Union Territories (UTs). Government is also popularizing Agri-Infrastructure Fund Scheme to
invite farmers/FPOs/Entrepreneurs to avail the benefit 0? interest subvention on loans up to 2
crores for setting up primary processing units in millets 7 (Shree Anna). To encourage farmers to
take up millet cultivation, higher Minimum Support Prices (MSP) to Jowar, Bajra and Ragi has
been announced.

Government is providing R&D support to Research Institutions for popularizing nutritious
millets. [CAR-Indian Institute of Millets Research (IIMR), Hyderabad 1s undertaking various
research projects related to shelf-life, food standards, database development etc. funded under
NFSM. Central Food Technological Research Institute (CSIR-CFTRI) is undertaking R&D
projects to tackle the bottlenecks in millet processing, value addition and product development.
Under the Pradhan Mantri Formalization of Micro Food Processing Enterprises (PMFME)
Scheme of Government of India, CSIR-CFTRI, Mysuru has conducted several training and skill
development programmes to enhance competitiveness of existing individual micro-enterprises,
including millet-based industries in the unorganized segment. Under Rashtriya Krishi Vikas
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Yojana - Remunerative Approaches for Agriculture and Allied Sectors Rejuvenation
(RKVY-RAFTAAR) program a Centre of Excellence for Processing Millets and incubation centre
is being set up consisting of 8 around 8 processing lines dedicated to millets. These lines will help
in obtaining quality primary and secondary products with enhanced shelf life. ICMR-National
Institute of Nutrition is conducting R&D activities on millets such as on nutritional values of
various processed and cooked millets, efficacy of cooked millet diet, effect of finger millet based
dietary supplementation.
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Abstract

Millets they a diverse group of small seeds and dry land crops, Which belong to the Grass
(Poaceae) family. In prehistoric times Minor millets were Cultivated in Various parts of the world,
especially in Africa and Asia. Millets are nutritionally comparable to major cereals and serve as
good sources of protein, micronutrients, and phytochemicals Minor millets have nutritious value
in essential nutrients, vitamins, fibers, and minerals. These millets play an important role in
Controlling malnutrition in developing countries, especially India. Millets are crucially benefitted
in health management.

Key Words- Minor millets, Nutrition, malnutrition.

Introduction

Millets are ancient grains, grown and devoured in the Indian subcontinent for more than
5,000 years ago. India is the highest millet producer, followed by Nigeria.

Millets are a group of small-grained cereal food crops that are highly tolerant to drought and
other extreme weather conditions and are grown with low chemical inputs such as fertilizers and
pesticides. Mostly millet crops are indigenous to India and are usually known as Nutri-cereals as
they give nutrients required for the normal working of the human body. Millets are divided into
Major Millets and Minor Millets based on the size of grains. Pseudo millets are not part of the
Poaceae botanical family, to which 'true' grains belong, however, they are nutritionally similar and
used in similar ways to 'true' grains.

Millets composing of Sorghum (Jowar), Pearl Millet (Bajra), Finger Millet (Ragi/Mandua)
Minor Millets -- Foxtail Millet (Kanngani/kakun),), Proso Millet (Cheena), Kodo Millet (Kodo),
Barnyard Millet Sawa/Sanwa/Jhangora), Little Millet (Kutki), Brown top millet and two pseudo
millets i.e., Buckwheat (Kuttu), Amaranth (Chaulai)) as “Nutri-Cereals”. important staple food to
millions of people worldwide. These dryland crops are grown in areas with low rainfall and thus
resume greater importance for sustained agriculture and food security.

Pearl millet (Bajra)and (Jowar) are primary crop and allied crops respectively in the desert regions
of Rajasthan, in the eastern parts of Rajasthan and Gujarat. Sorghum is sown as a major crop in
Telangana, Andhra Pradesh, Maharashtra, and parts of Central India, Finger millet is a primary
crop in Tamil Nadu and Gujarat, while the same is a minor crop in Telangana.

The regional distribution of millets either as a primary crop or as allied crops highly depends on the
growing habitat and the amount of rainfall the region receives. Sorghum is highly dominating in
areas receiving annual rainfall beyond 400 mm, pearl millet rivals it in areas with annual rainfall of
350 mm.

Major Millets.

Sorghum (Jowar)

A major part of sorghum protein is prolamin (kaffirin) which has the unique feature of lowering the
digestibility upon cuisine which might be a health benefit for certain dietary groups.

Sorghum proteins upon cuisine are significantly less digestible than other cereal proteins, which
might be a health benefit for certain dietary groups.

Itisrich in ,fibre, thiamine, riboflavin, folic acid, protein, and carotene.

It is rich in potassium, phosphorus, and calcium with sufficient quantities of iron, zinc, and
sodium
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reduce

Pearl millet has high proportion of proteins (12-16%) as well as lipids (4-6%).
It contains 11.5% of salurity fiber. It increases conveyance time of food in the gut. Hence,

threat of inflammatory bowel disease.

The content of niacin in pearl millet is higher than all other cereals.
Italso contains foliate, iron, copper, zinc,magnesium and vitamins E and B- complex.
Ithas a high energy content as compared to other millets.

Itis alsorich in calcium and unsaturated fats which are good for health.

Finger millet has highest source of calcium (300-350 mg/100g)

Ragi has the highest mineral content. It contains lower situations of protein (6-8%) and fat
(1.5-2%) Finger millet proteins are unique because of the sulphur-rich amino acid contents. The
ragi have excellent fermenting properties and are widely known for their use as complemantary
foods. It has high antioxidant activity.
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Foxtail millet (Kakum)

It is high in carbohydrates. It has double the quantity of protein content compared to rice. It
contains minerals such as copper & iron. It provides a host of nutrients, has a sweet nutty flavor,
and is considered to be one of the most digestible and non-allergic grains.

thas high protein content (11%), low fat (4.2%) and very high fibre content (14.3%).

Kodo millet 1s rich in B vitamins especially niacin, pyridoxin and folic acid as well as
the minerals such as calcium, iron, potassium, magnesium and zinc. It contains a high amount

Itis the richest source of crude fiber and iron.
Its grains possess other functional constituents i.e., Gamma amino butyric acid (GABA) and
Beta-glucan, used as antioxidants and in reducing blood lipid levels.

Barnyard millet
Little millet (Kutki/Shavan) It is smaller than other millets. It is high in iron content. It has high
antioxidant activities. It contains about 38% of dietary fiber.
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Little Millet

It is smaller than other millets. It is high in iron content.It has high antioxidant activities. It
contains about 38% of dietary fiber.

Proso millet (Chenna/Barri)

It contains the highest amount of proteins (12.5%).

The health benefits of Proso millet come from its unique properties. It has significant amounts of
carbohydrates and fatty acids.

Itis a cheaper source of manganese than other conventional sources like spices and nuts.It contains
high amounts of calcium essential for bone growth and maintenance.It reduces cholesterol levels
and also reduces the risk of heart disease.

Nutritional analysis

Minor millets are rich in nutrients as: a “Treasure of nutrients™ at a low price available for people of
india and the world.

Protein: Millets are high in nutrition and dietary fiber. They serve as good sources of protein,
micronutrients, and phytochemicals. The millets contain 7-12% protein, 2-5% fat, 65-75%
carbohydrates, and 15-20% dietary fiber. The essential amino acid profile of the millet protein is
better than various cereals such as maize. Millets contain fewer cross-linked prolamins, which may
be an additional factor contributing to the higher digestibility of the millet proteins.

Amino acids.- The protein in millets has a balanced amino acid profile and is a good source of
methionine, cystine, and lysine.

Fiber: Millets are rich in dietary fiber, which can help with digestion, prevent constipation, and
lower cholesterol.

Calcium: Finger millet is the richest source of calcium among millets, with 300—-350 mg of calcium
per 100 g.

Vitamins: Millets are rich in thiamine, riboflavin, folin, and niacin.

Antioxidants: Millets are rich in antioxidants.

Gluten-free: Millets are gluten-free and non-allergenic.

Lower glycemic index: Millets have a lower glycemic index than rice, also help in lowering
cholesterol, improving fiber intake, preventing cardiovascular disease, and also help in preventing
inflammatory bowel disease, weight management strengthening immune functions.
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Abstract:

Millets, a diverse group of small-grain cereals, have long been part of human diets,
particularly in regions like Asia and Africa. They are gaining recognition for their high nutritional
value and potential in preventing and managing degenerative diseases such as cardiovascular
diseases, diabetes, cancer, and neurodegenerative disorders. This review explores the
composition, bioactive compounds, and mechanisms by which millets may prevent degenerative
diseases. The findings suggest that the consumption of millets, due to their high fiber, antioxidants,
vitamins, and minerals, offers significant health benefits and may serve as an effective dietary
intervention for chronic disease prevention.

1. Introduction

Degenerative diseases, including cardiovascular diseases (CVD), type 2 diabetes, cancer,
and neurodegenerative conditions like Alzheimer's and Parkinson's diseases, represent a
significant global health burden. These diseases are associated with aging, poor diet, oxidative
stress, and inflammation. Millets, a group of small-seeded grasses cultivated since ancient times,
are rich in nutrients and bioactive compounds that could play a critical role in the prevention and
management of these diseases. Given their diverse range of benefits, millets are increasingly
recognized for their potential as functional foods that can mitigate the onset of chronic diseases.

2. Composition and Nutritional Value of Millets

Millets, including pearl millet, finger millet, foxtail millet, and proso millet, are nutrient-
dense and offer several health benefits. Millets are rich in complex carbohydrates and have a low
glycaemic index (GI), which makes them beneficial for glycaemic control. The slow digestion and
absorption of carbohydrates help prevent blood sugar spikes, which is particularly beneficial for
diabetic patients (Reddy et al., 2012). Millets contain significant amounts of dietary fibre, which
improves gut health, regulates bowel movements, and reduces the risk of colorectal cancer. The
fibre also helps in controlling cholesterol levels, which can prevent cardiovascular diseases (Singh
et al., 2011).Millets are rich in high-quality proteins, which are essential for growth and tissue
repair. They contain a balanced amino acid profile, including essential amino acids, which supports
optimal metabolic function (Malleshi, 2012). Millets are rich in essential minerals such as iron,
magnesium, calcium, and potassium, which help in the prevention of anaemia, osteoporosis, and
high blood pressure (Ravindran et al., 2013).Millets provide essential B-vitamins (e.g., B1, B2,
B3, B6), which are crucial for metabolic health and energy production (Adebiyietal.,2019).

3: Millets and Degenerative Diseases.
3.1: Millets and Cardiovascular Diseases

Cardiovascular diseases (CVD), including hypertension, heart attack, and stroke, are the
leading cause of death worldwide. The potential role of millets in CVD prevention is attributed to
their rich fibre content, low glycaemic index, and antioxidant properties.The high fibre content in
millets, particularly soluble fiber, helps in reducing blood cholesterol levels by binding to bile
acids and promoting their excretion. This process lowers LDL cholesterol and helps reduce the risk
of atherosclerosis and heart disease (Satyavathi etal., 2011).Millets are rich in polyphenols, which
act as antioxidants and help reduce oxidative stress—a key contributor to CVD (Omoregie et al.,

PAGE NO: 162 | “#Y¥ oraret: @, qraer i qaia<or & ufy v it gReor AR

APPLIED RESEARCH JOURNAL




PRINT ISSN NO : 3048-6459 . Peer - Reviewed Journal
E-ISSN No. : 2456-6713 Il’l’lp act Factor : 5.924 Equivalent to UGC Approved Journal

2019). Flavonoids and phenolic acids, such as ferulic acid in millets, exhibit anti-inflammatory and
anti-atherosclerotic effects.Finger millet (Eleusine coracana) is a rich source of magnesium, which
helps in reducing blood pressure and supports heart health by regulating heart muscle function and
blood vessel tone (Ravindran etal.,2013).

3.2: Millets and Diabetes Management

Diabetes, particularly type 2 diabetes, is a metabolic disorder characterized by insulin
resistance and chronic hyperglycaemia. Millets, with their low glycemic index and high fibre
content, provide a potential dietary intervention for managing blood sugar levels.Millets, such as
finger millet and pearl millet, have been shown to help regulate blood glucose levels by slowing the
absorption of glucose and reducing postprandial blood sugar spikes (Reddy et al., 2012).Millets
are rich in magnesium, which has been associated with improved insulin sensitivity and better
glucose metabolism. A study by Reddy et al. (2012) demonstrated that regular consumption of
millets significantly improved insulin sensitivity in diabetic rats.Compared to refined grains,
millets help in controlling glycaemic response, making them a healthier choice for diabetes
management (Babuetal., 2012).

3.3: Millets and Cancer Prevention

Cancer, one of the leading causes of death globally, is influenced by genetic, environmental,
and dietary factors. Antioxidants and dietary fibre in millets have been shown to reduce cancer risk
by neutralizing free radicals and promoting cellular repair. The polyphenolic compounds in
millets, such as phenolic acids and flavonoids, have shown anticancer properties by inhibiting
cancer cell proliferation and inducing apoptosis (Singh et al., 2011).Fiber-rich foods like millets
have been linked to a reduced risk of colorectal cancer by promoting regular bowel movements and
reducing the exposure of the colon to carcinogens (Ravindran etal., 2013).

3.4: Millets and Neurodegenerative Diseases

Neurodegenerative diseases, including Alzheimer's and Parkinson's disease, are
characterized by progressive neuronal degeneration and cognitive decline. Millets, with their high
antioxidant content, offer neuroprotective benefits.Millets contain polyphenolic compounds,
which help reduce oxidative stress and inflammation—key factors in neurodegenerative diseases.
Finger millet, in particular, has been shown to improve brain health by reducing oxidative damage
and preventing cognitive decline (Shobana et al., 2013). Studies have suggested that the
consumption of millets may improve memory and cognitive function by modulating
neurotransmitter levels and reducing oxidative damage in the brain (Manohar etal., 2013).

4. Conclusion

Millets are an underutilized group of grains with significant potential for the prevention and
management of degenerative diseases. Their rich nutrient profile, including fiber, antioxidants,
essential vitamins, and minerals, makes them a valuable dietary choice for reducing the risk of
chronic diseases such as CVD, diabetes, cancer, and neurodegenerative diseases. As part of a
balanced diet, millets offer a natural and sustainable solution for promoting long-term
health.Further research is needed to explore the specific molecular mechanisms through which
millets exert their protective effects in degenerative diseases. Clinical trials are also necessary to
validate the health benefits of different millet varieties and their bioactive compounds in human
populations. Additionally, efforts should be made to increase the consumption of millets in modern
diets, particularly in the context of growing global health concerns related to chronic diseases.
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Abstract:

Millets, a group of small-seeded grass species, are highly nutritious grains known for their
health benefits and sustainability. This study focuses on the preparation and sensoryevaluation of
millet laddu, a traditional Indian sweet delicacy. The laddu were made by using a blend of various
millet flours, including finger millet (ragi), pearl millet (bajra), Sorghum and Maize by replacing
wheat flour from 10-40%, using randomized block design combined with natural sweeteners and
flavoring agents such as sugar, ghee. The preparation involved roasting the milletflours and mixing
them with the other ingredients to form a cohesive dough, which was thenshaped into bite-sized
balls.Sensory evaluation was conducted to assess the overall acceptability of the millet laddu
based on criteria such as color and appearance, taste, texture, flavor and overall acceptability. A
panel of trained judgesrated the samples using a 9-point hedonic scale. Statistical analysis of the
sensory datarevealed a positive response, indicating a high level of acceptability among the
participants. The findings highlight the potential of millet laddu as a nutritious snack alternative
thatcombines the health benefits of millets with traditional culinary practices. This studypromotes
the use of lesser-known grains in contemporary diets, encouraging healthiereating habits while
also contributing to the preservation of traditional food culture. Furtherresearch could explore
variations in recipe formulations and their impact on sensoryattributes and nutritional profiles.

Keywords: wheat Flour, Sorghum, Pearl millet, Organoleptic Characteristics, Randomized
Block Design
Introduction

Millets are a diverse food resource of high nutritional value with broad social
acceptance.Millet is the sixth-highest yielding grain in the world.Millets are a major source of
human food, and their production has been steadily increasing in the last decades to meet the
dietary requirements of the increasing world population. Millets are an excellent source of all
essential nutrients like protein, carbohydrates, fat, minerals, vitamins, and bioactive
compounds. However, the nutrients, bioactive compounds, and functions of cereal grains can be
influenced by the food preparation techniques (Laraib et al.,2021). Millets are full of
physiologically active substances and provide numerous health benefits, including a high
antioxidant content, high fiber content, low glycemic index, and gluten-free protein. Considering
the nutritional profile of these small-seeded crops, they are a great source of energy, protein, and
minerals. Among its vitamins, millet grains are rich in niacin (B3), thiamine, riboflavin, and folic
acid. It is estimated that nearly 70% of grains are composed of carbohydrates, with most being
soluble carbohydrates and dietary fiber. A majority of millets' polysaccharides are composed of
amylopectin and amylose (70-80%). In addition to being rich in dietary fiber, they are also richer in
polyphenols (0.2-0.5%). Millets' polyphenols, tannins, and phytates provide the bulk of their
antioxidant activity, and these substances have a role in regulating the aging process. In
comparison to other grains, finger millet has the highest calcium level, at 344 mg/100 g (Tripathi et
al.,2021).
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A good amount of moisture (12%) is contained in sorghum millet, along with nearly 10.4%
protein and 1.3% fat. The amount of fiber and minerals in grain sorghum is approximately 1.6%.
Sorghum grain has high carbohydrate content (73%), making it an excellent source of energy (349
kcal). Other carbohydrates found in sorghum include cellulose and hemicellulose. Sorghum also
contains good amounts of calcium (25 mg), dietary fiber (14.3 g), iron (4.1 mg), and phosphorus
(222 mg), respectively, per 100 g of edible portion (Abh etal.,2020).

Keeping in mind all the goodness of millets nutrition, present study has been carries out with
the following objective:

1.Formulation and Development:

Ingredient Selection: Identify and select appropriate ingredients for laddu, including various
types of millets (e.g., finger millet, pearl millet, etc.), sweeteners (jaggery, sugar, etc.), nuts, and
flavoring agents (cardamom, saffron, etc.).

Proportion Optimization: Determine the optimal ratios of millets, sweeteners, and additional
ingredients to achieve desired taste, texture, and nutritional value.

2. Sensory Evaluation:

Sensory Attribute Assessment: Evaluate key sensory attributes of the developed laddu,
including taste, texture, flavour, appearance, and overall acceptability.

Materials and methods

Local variety of Sorghum, Pearl Millet, Finger Millet, Maizeand Wheat, sugar and Cow's
gheewere procures for the study. The ingredients used are listed in Table-1. Sorghum, Pearl Millet,
Finger Millet, Maizeand Wheatwas grounded to obtain flour and was passed through 60 mesh
sieves and stored in airtight plastic containers at room temperature until required for the
preparation of blends. Sixteen blends (X1-X16) and one control were prepared by using
randomized block design, code SF is used forSorghum Flour (SF10-SF40) indicating the 10% to
40% incorporation. PF is used for Pearl Millet flour (PF10-PF40) i.e. 10%-40%.RF was used
forRagiflour (RF10-RF40) i.e. 10%-40%. MF was used for Maize flour (MF10-MF40) i.e. 10%-
40% incorporation, remaining percentage of flour in each option was fulfilled with whole wheat
flour. Standard method was used to prepare Laddu. Finished products were evaluated for
organoleptic characteristics.

Table 1: Ingredients used in the preparation of Laddu.

S.No. | Ingredients Quantity

1. Wheat 100 g
flour/blends

2. Sugar 300¢g

3. Cow Ghee 200 ¢g
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Organoleptic evaluation:
The organoleptic evaluation of prepared products was performed by the panel of 10 judges
(Panelist were senior food scientists and senior professors) based on the sensory attributes like

color and appearance, texture, flavor, taste and overall acceptability. The evaluation was done on a
Nine Point Hedonic Scale as described by Sharma et al., (1992).

Statistical Analysis:
Analysis of variance was obtained to know the significance level among all the samples of
Laddu with their Control, prepared from different blends of flour. The data were statistically
analyzed by using Indostat software.

RESULTS

The present investigation was carried out with the objectives to enhance the nutritional
value according to acceptance of the traditional Sweet Indian Laddu made up of Wheat flourby
incorporating the Sorghum, Pearl millet, Ragi and maize flours. This study was conducted by the
evaluation for organoleptic characteristics of the Laddu (Table-2).

Table 2: Mean Scores for Organoleptic Evaluation of Different Laddu Prepared from
Various Blends of Flour

Treatment Colourand FlavourTexture(Taste Overall
Appearance acceptability|
Control 8.2 8.5 7.8 8.0 7.9
X1 6.7 6.5 6.8 6.7 6.5
X2 6.5 6.8 6.8 6.3 6.5
X3 5.7 6.4 6.2 6.0 6.3
X4 7.0 6.8 6.1 6.0 6.4
X5 6.3 7.0 6.6 6.6 6.8
X6 6.3 6.5 6.3 6.3 6.3
X7 7.5 6.8 8.1 7.9 7.9
X8 6.8 7.1 7.0 6.7 7.0
X9 6.8 6.5 7.0 6.3 6.9
X10 6.1 6.8 7.2 6.5 6.8
XI11 8.0 7.5 6.0 6.9 6.6
X12 7.5 6.5 6.7 6.5 6.3
X13 6.7 6.5 6.6 6.6 6.5
X14 6.5 6.4 6.5 6.1 6.2
XI5 5.7 6.9 6.2 6.5 6.6
X16 8.6 7.5 7.7 8.0 8.1
P-value 0.051* | 0.004* | 0.005* [0.001*| 0.000**

Note: *P<0.05 and **P<0.001 at degree of freedom 16 by applying ANOVA.
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Discussion

The traditional Indian sweet Laddu made from wheat flour was found to be improved by
the addition of Sorghum flour, Pearl millet flour, Ragi and Maize flour (10%-40%).The formulated
products were subjected to evaluation for organoleptic characteristics.

Organoleptic evaluation revealed that the quality characteristics were found to be
significantly different from each other in various blends. Variance due to judges did not exist,
indicating that panelist group was homogenous. X16 scored the highest for color and appearance
(8.6), flavor (7.5) which is similar to Control, texture (7.7) taste (8.0) and overall acceptability
(8.1).X16 was found to have the highest overall acceptability scores hence the most accepted
product (Laddu) among the various blends.

Conclusion
The results of the study clearly show that there were significant differences in organoleptic
characteristics of the Laddu prepared from different blends of flour. The blend X16 was the most
suitable one for Laddu preparation because it was highly acceptable in organoleptic
characteristics. Hence the composition of the blend X16 is highly recommended for Laddu
preparation which is composed ofwhole wheat flour30% with incorporation ofRagi Flour
10%,sorghum flour 20%, Pearl Millet Flour 20%and 20% Maize flour.

Acknowledgement-

The authors acknowledge the kind support of Dr. S.S. Shukla, Department of food Science
and Technology, INKVV, Jabalpur.

Bibliography-

e Laraib Y., Dianzhi H., Humna L., Qun S. Millet: A review of its nutritional and functional changes during
processing.Food Research International. Vol. 142, April 2021, pp. 110197.

e Tripathi, M.K., Mohapatra, D.,Jadam, R.S., Pandey, S., Singh, V., Kumar, V., Kumar, A. Nutritional
Composition of Millets. In Millets and Millet Technology; Springer: Berlin/Heidelberg, Germany, 2021;
pp- 101-119.

e Abah, C.R. Ishiwu, C.N.,Obiegbuna, J.E.,Oladejo, A.A. Nutritional Composition, Functional Properties
and Food Applications of Millet Grains. Asian Food Sci. J. 2020, 14,9-19.

e Sharma G.K., Madhura C.V. and Arya S.S. (1992). Studies on preparation, packaging and storage of besan
(Bengal gram flour) burfi. J. Fd. Sci. Technol.29: 289-292.

PAGE NO: 168 | “#Y¥ araret: @, qraer i qaia<or & ufy v it gReor AR

APPLIED RESEARCH JOURNAL



https://www.sciencedirect.com/journal/food-research-international
https://www.sciencedirect.com/journal/food-research-international/vol/142/suppl/C

PRINT ISSN NO : 3048-6459 . Peer - Reviewed Journal
E-ISSN No. : 2456-6713 Il’l’lp act Factor : 5.924 Equivalent to UGC Approved Journal

The Influence of Social Media on Millets Awareness:
A Comparative Study of Active and Non-Active Social Media Users
Dr. Priyanka Devara

Assistant Professor- Home Science
Govt. Girls College, Barwani (M. P.)
E-Mail- prinshi88@gmail.com

Abstract:

Millets, recognized for their nutritional and environmental benefits, have gained renewed attention as

sustainable alternatives to mainstream cereals like rice and wheat. This study explores the influence of social media
on millets awareness among college students, comparing active and non-active social media user groups. The
research employed a survey method, involving 100 college students from diverse backgrounds in Barwani,
Madhya Pradesh. The sample was divided into 58 active and 42 non-active social media users. A Millets Awareness

Testand a Social Media Usage Test, both developed by the researcher, were used to collect data.

Results revealed a significant difference in the mean scores of millets awareness between the two groups,
with active social media users scoring higher (Mean = 35.38, SD = 3.76) compared to non-active users (Mean =
30.43, SD =3.84). The independent 't' test yielded a 't' value of 6.43 (p <0.01, df = 98), confirming the rejection of
the null hypothesis. This indicates that active social media users exhibit significantly superior awareness of millets

than their non-active counterparts.

The findings highlight social media's critical role in disseminating nutritional knowledge and influencing
dietary behaviors. The study emphasizes the need for targeted social media campaigns to promote millets as a
sustainable food choice, addressing both health and environmental concerns. This research provides valuable
insights into leveraging digital platforms to enhance public awareness and adoption of millets, contributing to food

security and sustainable agriculture.
Keywords- Millets Awareness, Social Media.

The Influence of Social Media on Millets Awareness:
A Comparative Study of Active and Non-Active Social Media Users

1. Introduction
1.1 Millets

Millets are a group of small, ancient grains that have been grown for thousands of years, particularly in dry
and arid climates where other crops often fail to thrive. These grains are gaining recognition for their high
nutritional value and eco-friendly qualities. In recent years, there has been a resurgence of interest in millets due to
their health benefits and ability to flourish in harsh conditions with minimal water, positioning them as a more
sustainable alternative to water-intensive crops like rice and wheat. Rich in nutrients, millets provide an excellent
source of plant-based protein, dietary fiber, and essential vitamins and minerals, including iron, magnesium, and
calcium. These nutrients contribute to various health benefits, such as supporting muscle repair, aiding digestion,
and promoting bone health. Additionally, millets have a low glycemic index, meaning they release sugar into the
bloodstream slowly, which makes them ideal for managing blood sugar levels and promoting sustained energy

throughout the day.

From an environmental perspective, millets stand out as sustainable crops. They require much less water

than traditional grains like rice and wheat, making them an ideal choice for regions facing water shortages or
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droughts. Furthermore, millets can be grown in a wide range of soils, including dry and nutrient-poor land,
without the need for heavy use of chemical fertilizers. Their ability to tolerate tough weather conditions, such as
droughts, makes them a resilient crop in the face of climate change, ensuring a stable food source in challenging
environments. Culturally, millets have been a staple food in many parts of the world, particularly in rural
communities, where they are integral to traditional diets. With their growing recognition for their health and
environmental benefits, millets are once again playing a key role in promoting food security and sustainability for

small-scale farmers worldwide.

Millets offer a wide range of benefits, making them a highly nutritious and environmentally sustainable
choice. They are rich in plant-based protein, fiber, and essential minerals like iron, magnesium, and potassium,
which support muscle growth, digestion, and overall health. With a low glycemic index, millets help manage blood
sugar levels, making them ideal for diabetics. Naturally gluten-free, they are also suitable for individuals with
gluten intolerance. Millets are packed with antioxidants that boost immune function and combat oxidative stress.
Environmentally, they are drought-tolerant, require less water compared to crops like rice and wheat, and can grow
in poor soils, reducing the need for chemical fertilizers. Additionally, millets have a lower carbon footprint,
contributing to reduced greenhouse gas emissions. Culturally, they hold significance in many regions, particularly
in rural India, where they are used in traditional foods, and economically, they offer benefits to small-scale farmers
by requiring fewer resources and offering a quicker growing cycle, thus promoting food security and adapting to
climate change.

1.2 Social Media

Social media refers to a collection of online platforms and applications that enable users to create, share,
and interact with content, as well as connect with others in virtual communities. It has revolutionized
communication by providing a space where individuals, organizations, and businesses can engage with a global
audience in real time. Through social media, users can share their thoughts, images, videos, and other forms of
content, making it an interactive and dynamic medium. Platforms like Facebook, Instagram, Twitter, LinkedIn, and
TikTok are some of the most popular examples, each catering to different needs such as social networking,
professional connections, entertainment, or content creation. One of the defining features of social media is its
ability to allow users to communicate instantly across borders, breaking down geographical and cultural barriers. It
has also become a key tool for marketing and advertising, with businesses leveraging social media to reach larger
audiences, build brand loyalty, and promote products and services. In addition to connecting people, social media
provides a space for the exchange of ideas, news, and opinions, allowing users to stay informed about global events.
It can also serve as a platform for activism, giving voice to social and political movements. However, while social
media offers many advantages, it also raises concerns about privacy, misinformation, and mental health. Despite
these challenges, its influence continues to grow, shaping how we interact with the world around us.

Social media offers a wide range of benefits, making it an essential tool in today's digital world. It facilitates
instant communication, enabling people to stay connected with friends, family, and colleagues, no matter their
location. For businesses, social media serves as a powerful marketing platform, allowing them to reach a broader
audience, promote products, and engage directly with customers to build brand loyalty. It also acts as a vital source
of news and information, keeping users informed about global events and trends in real time. Moreover, social
media plays a crucial role in promoting activism and social change by providing individuals with a platform to
voice their opinions and support causes they care about. Despite challenges like privacy concerns and the spread of
misinformation, the positive impact of social media is undeniable. It fosters connections, spreads awareness, and

empowers people to engage with important societal issues while helping businesses thrive in a competitive market.
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2. Review of Related Literature and Rationale

The following research work related to millets awareness has been studied by the researcher.

Rizwana, M., Singh, P., Ahalya, N., & Mohanasundaram, T. (2022) assessed the awareness of
nutritional benefits of millets amongst women in Bangalore. This study explores the awareness and consumption
patterns of millets among women in Bengaluru, revealing that while 80.6% of women are aware of millets, only
62.7% consume them. Health benefits, especially immunity, were key motivators, with demographic factors

influencing consumption levels.

Alam Prashanthi, R. Geetha Reddy, R. Neela Rani, T. Sucharitha Devi, and A. Meena (2022)
conducted a study to assess millet awareness and consumption among school children in rural and urban areas of
Telangana. Using a cross-sectional design, data were collected from 320 students in grades 8 and 9 from
Mahabubnagar and Medak districts. The findings revealed that 56.25% of respondents were aware of millets, with
sorghum, pearl millet, and finger millet being the most recognized. The study highlighted a significant association
between millet awareness and consumption, underscoring the need for nutrition education to promote millet

adoption among students.

Gayathri M. and K. Manimozhi (2023) conducted research on the knowledge gap among farmers
regarding millet cultivation and its impact on sustainable agriculture and food security. The study, conducted in ten
villages in Tamil Nadu's Kodumudi block, assessed the effectiveness of intervention programs such as workshops
and field demonstrations in improving farmers' awareness. The findings revealed significant improvements in
knowledge and attitudes, with mean scores increasing notably after the program. This research underscores the

need for targeted educational initiatives to promote millet cultivation and its benefits.

Gomanth Kumar K., Sivakumar S. D., Chandrakumar M., Shanthasheela M., and Anandhi V. (2023)
conducted research on awareness and consumption of millet products among college students in the YSR (Kadapa)
district, Andhra Pradesh. The study gathered data from 120 college students through structured interviews,
analyzing demographic, social, and behavioral factors. Findings revealed that 94.17% of respondents were aware
of millet-based products, with family and friends being the primary source of information for 80.83% of
participants. Ragi millet products were the most consumed, with health and nutritional benefits being the key

drivers for consumption.

Shirahatti, D., Nagadeepa, C., Singh, S. K., & Koteswar, B. (2023) conducted the study, Towards
Healthy and Immunity World: Awareness and Consumption of Millets and Millet-Based Products, which examines
consumer awareness of the health benefits of millets, particularly in the context of immunity, especially following
the COVID-19 pandemic. Conducted among 220 respondents, the findings reveal that most are aware of millets'
health benefits and are inclined to incorporate them into their daily diet. Millets are highlighted for their low water
and fertilizer needs, and their suitability as climate-resilient cereals. The study emphasizes millets' role in

promoting immunity through their rich content of antioxidants, vitamins, and minerals.

Thodeti Manasa, Dr. NVVS Durga Prasad, and N Prathyusha (2024) conducted a study examining
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millet consumption patterns and awareness of its health benefits among adolescents in Prakasam district,
Andhra Pradesh. Involving 120 adolescents (78 females, 42 males), the research found that 91% consume millets
because they are served at home, with ragi (finger millet) being the most preferred. Additionally, 64% of
respondents prefer consuming millets at breakfast. The study highlights the growing awareness of millets,
especially post-pandemic, and their role in enhancing food and nutritional security in India, a leading millet

producer.

The growing influence of social media in shaping public opinion and behaviors has transformed the way
people access information, including nutritional knowledge. In recent years, millets, a highly nutritious and
sustainable food source, have gained attention due to their potential health benefits. However, despite their
importance, the consumption of millets remains relatively low compared to mainstream cereals like rice and wheat.
Social media platforms have increasingly become vital tools for promoting health-related information, including
awareness about alternative grains like millets. This research seeks to examine the influence of social media on the
awareness of millets, comparing the perceptions and behaviors of social media users and non-users. By
understanding how social media exposure affects awareness and consumption patterns of millets, this study aims to
contribute valuable insights that can help develop effective strategies for promoting millet consumption, ultimately
improving public health and food security. This research will also explore potential differences in knowledge,
attitudes, and behavior based on social media usage, helping to identify how these platforms can be leveraged for

public health interventions.

After reviewing the related literature, the researcher found that limited studies have focused on the awareness
of millets, particularly in relation to social media influence. Additionally, no comparative study has been conducted
to examine the awareness of millets among social media users versus non-users. Therefore, in light of this gap, the
present study, The Influence of Social Media on Millets Awareness: A Comparative Study of Users and Non-Users
was undertaken to explore how social media exposure impacts the awareness and consumption patterns of millets

providing valuable insights into potential strategies for promoting healthier dietary choices.

3. Objective
The objective of the present study was To compare the mean scores of millets awareness between the active and

non-active social media user groups of college students

4. Hypothesis

The hypothesis of the present study was There is no significant difference in the mean scores of millets

awareness between the active and non-active social media user groups of college students.

5. Sample

The identified population for the present research consisted of college students enrolled in undergraduate and
postgraduate programs from various institutions. The sample was selected using the purposive sampling technique. A
total of 100 college students from the Government Girls College, Barwani (M. P.) college were selected for the study
The sample included students from diverse backgrounds, both male and female, and from both urban and rural
settings. The age of the students ranged from 18 to 26 years. The sample also represented a variety of socio-economig
statuses.
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6. Type of Research and Variables

The present study was a survey-type research in which 100 college students were surveyed for millets
awareness based on their social media usage. Social media usage (active vs. non-active) was the independent

variable, and millets awareness of college students was the dependent variable in the research.

7. Tools

In the present research, data were collected on 'Millets Awareness' and 'Social Media Usage'. Both tests
were developed by the researcher. The Millets Awareness test comprised 25 multiple-choice objective-type
questions, with each question carrying 2 marks, making the maximum score 50. Students were given 25 minutes to
complete the awareness test. The Social Media Usage test consisted of 15 multiple-choice objective-type
questions, focusing on various aspects such as the platforms used, time spent on them, and content related to millets
viewed. Students were given 15 minutes to complete the usage test.

8. Procedure of Data Collection

Permission for data collection was obtained from the head of the concerned institution. After receiving
permission, the students were informed about the objectives of the present study, and rapport was established with
all the students. Following this, both the tests developed by the investigator were administered to the students. After
the tests were completed, the answer sheets were collected by the researcher, and the students were scored based on
the standard answers. In this manner, data related to millets awareness and social media usage were collected from

the sample. The collected data were then analyzed using an appropriate statistical technique.
9. Data Analysis

Independent 't' test with the help of SPSS was used to compare the mean scores of millets awareness

between the active and non-active social media user groups of college students.

10. Result and Interpretation

The results obtain from data analysis is given below.

Table 1: Social media usage wise mean scores of cyber awareness, Sample size, SD and 't' value

Gender N Mean | SD Level of
Significance
Active Social media users | 58 35.38 3.76 | 6.43 0.00 **

Non- Active Social media | 42 30.43 3.84

users

** Significant at 0.01 level of significance

From Table 1, it is evident that the 't' value for millets awareness is 6.43, with a level of significance of 0.00
and degrees of freedom (df) = 98. This value is less than the 0.01 level of significance. Therefore, the 't' value for
millets awareness is significant at the 0.01 level of significance with df = 98. This indicates a significant difference
between the mean scores of millets awareness for active and non-active social media user groups of college
students. Hence, the null hypothesis '"There is no significant difference in the mean scores of millets awareness
between the active and non-active social media user groups of college students' is rejected.

Furthermore, it is clear from Table 1 that the mean score of millets awareness for the active social media

user group of college students is 35.38, which is significantly higher than the mean score 0f 30.43 for the non-active
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social media user group. It can therefore be concluded that the active social media user group of college

students is significantly superior in terms of millets awareness compared to the non-active social media user group.

11. Findings

The finding of the present study was The active social media user group of college students is significantly

superior in terms of millets awareness compared to the non-active social media user group.

12. Implication of the Study

Following are the implications of the study:

1. Utilizing Social Media for Millet Awareness: Social media campaigns can effectively promote the
nutritional and environmental benefits of millets among college students.

2. Educational Integration: Including millet-related topics in curricula can ensure widespread awareness
beyond social media users.

3. Policy Support for Sustainable Practices: Findings encourage policies promoting millet cultivation and
consumption as a sustainable food choice.

4. Targeted Outreach Programs: Organizing workshops and community events can bridge the knowledge
gap about millets among students from diverse socio-economic backgrounds.

5. Health and Lifestyle Advocacy: Promoting millets as part of a balanced diet through health initiatives can
encourage adoption among health-conscious individuals.
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Abstract:

Brown top millet (Brachiaria ramosa) is an underutilized millet crop known for its
nutritional benefits and adaptability to diverse ecological conditions. It is primarily grown in
Southern India and has gained attention for its potential as a functional food due to its high protein,
iron, phosphorus, and fiber content. This millet is gluten-free, making it a suitable alternative for
individuals with gluten sensitivity. It also offers health benefits such as anti-inflammatory,
cardioprotective, and anti-diabetic properties. Browntop millet, like other millets, contains several
anti-nutritional factors that can hinder the absorption of nutrients. These anti-nutrients include
phytates, oxalates, tannins, saponins, and trypsin inhibitors, which can reduce the bioavailability
of essential minerals such as iron and zinc. However, various processing methods can significantly
reduce these anti-nutritional factors, enhancing the nutritional profile of browntop millet. The
following sections detail the specific anti-nutritional factors present in browntop millet and the
impact of processing techniques on these components.

1. Introduction

Brown top millet (Brachiaria ramosa) is an underutilized crop known for its resilience and
nutritional benefits. It thrives in diverse and challenging soil conditions, making it a valuable
option for sustainable agriculture. Recent studies highlight its adaptability, nutritional profile, and
potential health benefits, positioning it as a functional food alternative. The following sections
delve into its characteristics, cultivation challenges, and health benefits. Browntop millet, like
other millets, contains several anti-nutritional factors that can hinder the absorption of nutrients.
These anti-nutrients include phytates, oxalates, tannins, saponins, and trypsin inhibitors, which
can reduce the bioavailability of essential minerals such as iron and zinc. However, various
processing methods can significantly reduce these anti-nutritional factors, enhancing the
nutritional profile of browntop millet. The following sections detail the specific anti-nutritional
factors present in browntop millet and the impact of processing techniques on these components.

Cultivation and Adaptability

o This millet can grow in problematic soils, including acidic and saline conditions,
demonstrating significant adaptability(Abhigna et al., 2024)(Abhigna et al., 2024).

o Field experiments indicate that specific treatments can reduce disease incidence, such as
blast and leaf blight, enhancing yield(Sharavanan et al., 2024).

Nutritional Profile

e Browntop millet is rich in protein, iron, calcium, and dietary fiber, making it a nutritious
choice for consumers (Srivastav & Chauhan, 2024)(Abhigna et al., 2024).

o Processing methods like soaking and germination can enhance its nutritional value,
competing favorably with other millets (Srivastav & Chauhan, 2024).
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Nutritional Composition

o High Protein Content: Browntop millet contains approximately 13.7% protein, making
it a significant source of this macronutrient(Sunagar & Sreerama, 2024).

e Rich in Minerals: It is particularly high in iron and calcium, essential for bone health
and preventing anemia(Srivastav & Chauhan, 2024)(Abhigna et al., 2024).

e Dietary Fiber: The millet is abundant in dietary fiber, which aids in digestion and helps
manage weight (Srivastav & Chauhan, 2024)("Brown top millet (Brachiaria ramosa L.
Stapf; Panicum ramosum L.)—a neglected and smart crop in fighting against hunger and
malnutrition", 2023).

Health Benefits

o Anti-Diabetic Properties: Browntop millet has been shown to have anti-diabetic effects,
making it beneficial for blood sugar management(Srivastav & Chauhan, 2024).

o Antioxidant Capacity: The millet exhibits high antioxidant properties, which can help
combat oxidative stress and inflammation(Swarnalatha & Haridas, 2024).

e Gluten-Free Alternative: It serves as an excellent substitute for wheat, particularly for
individuals with gluten intolerance(Srivastav & Chauhan, 2024).

Despite its advantages, browntop millet remains underutilized compared to other grains,
which may hinder its broader adoption in agricultural practices and dietary habits.
Further promotion and research could enhance its visibility and utilization.

Key Processing Methods for Reducing Anti-nutritional Factors
e Soaking: This method helps in reducing anti-nutritional factors like phytates and enhances

the bioavailability of minerals (Srivastav & Chauhan, 2024)(Diaetolin, 2022).

e Germination: Germination increases protein digestibility and enhances the levels of
vitamins and minerals, while also reducing anti-nutritional compounds (Sharma et al.,
2022)(Diaetolin, 2022).

o Fermentation: This process improves the functional properties of millets, leading to better
nutrient absorption and enhanced flavor(Sharma et al., 2022)(Diaetolin, 2022).

o Extrusion: Extrusion cooking can significantly improve the digestibility of starches and
proteins, while also enhancing the overall nutritional profile (Srivastav & Chauhan, 2024)
(Ravi & Rana, 2024).

o Thermal Treatments: Techniques such as microwave processing and roasting can help in
microbial decontamination and enzyme inactivation, preserving nutritional quality (Ravi &
Rana, 2024)(Diaetolin, 2022).

While these processing methods significantly enhance the nutritional profile of browntop
millet, it is essential to consider the potential nutrient loss that can occur during some processing
techniques. Balancing the benefits and drawbacks of each method is crucial for optimizing the
nutritional value of this underutilized grain.

+»*Soaking

Soaking has a significant impact on reducing anti-nutritional factors in browntop millet, enhancing
its nutritional profile. Research indicates that soaking, particularly for 24 hours, effectively
decreases phytates, oxalates, and tannins, which are known to hinder nutrient absorption. This
process not only improves the bloavallablhty of essential nutrients but also maintains a low
glycemic index, making browntop millet a suitable option for health-conscious consumers
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Reduction of Anti-Nutritional Factors

o Phytates: Soaking for 24 hours resulted in a 47.96% reduction in phytate content, from
368.33 to 191.66 mg/100g(Ponnapalli & Karakannavar, 2023).

o Oxalates: A decrease of 41.99% in oxalate levels was observed, from 4.12 to 2.39
mg/100g(Ponnapalli & Karakannavar, 2023).

o Tannins: Soaking also contributed to lower tannin levels, enhancing the overall nutrient
absorption potential(Bhuvaneshwari et al., 2020).

Nutritional Enhancement

o Starch Digestibility: The soaking process improved starch digestibility to 75.67%,
which is beneficial for managing blood sugar levels(Ponnapalli & Karakannavar, 2023).
o Sugar Content: Increased levels of total, reducing, and non-reducing sugars were noted,
indicating improved carbohydrate quality(Ponnapalli & Karakannavar, 2023).
While soaking is beneficial, it is essential to consider that excessive soaking or improper
methods may lead to nutrient loss. Balancing soaking time and technique is crucial for
optimizing the health benefits of browntop millet.

] . .
s *Germination

Germination significantly enhances the digestibility and nutrient content of browntop
millet by modifying its biochemical composition and reducing antinutritional factors. This
process not only increases the availability of essential nutrients but also improves the overall
health benefits of the grain.

Nutritional Enhancement

e Increased Nutrient Content: Germination boosts protein, crude fiber, and mineral
content, with protein digestibility rising from 67.72% to 89.53%(Azeez et al., 2022).

o Resistant Starch: The resistant starch content increases, contributing to better digestive
health(Azeez et al., 2022).

o Bioactive Compounds: Germination enhances the levels of total flavonoids and
phenolic compounds, which are known for their antioxidant properties(Azeez et al.,

2022).

Reduction of Antinutrients

o Decreased Antinutritional Factors: Germination significantly reduces phytates and
oxalates, which can hinder nutrient absorption. For instance, a 36-hour germination
period led to a 47.96% reduction in phytates(Ponnapalli & Karakannavar, 2023).

o Improved Starch Digestibility: The digestibility of starch improves, with studies
showing a digestibility rate of 75.67% after specific soaking and germination
treatments(Ponnapalli & Karakannavar, 2023).

While germination offers numerous benefits, it is essential to consider that excessive
germination may lead to nutrient loss if not carefully controlled. Balancing germination time
and conditions is crucial to maximize the health benefits of browntop millet.
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+**Fermentation

Fermentation significantly enhances the nutrient absorption of millets through various
biochemical modifications. This process not only improves the nutritional profile but also
increases the bioavailability of essential nutrients, making millets a more healthful food option.
The following sections detail the specific ways fermentation achieves these enhancements.

Nutritional Enhancement

e Increased Nutrient Content: Fermentation with edible fungi, such as Pleurotus
geesteranus, has been shown to increase crude protein by 11.46% and vitamin C by
27.78% 1n foxtail millet(Tong et al., 2024).

o Iron and Folate Boost: Probiotic fermentation of pearl millet using Lactiplantibacillus

plantarum resulted in a 56.74% increase in iron and a 23.1% increase in folate(Srivastava
et al., 2024).

Reduction of Anti-Nutrients

e Phytic Acid Reduction: Lactic acid fermentation significantly reduced phytic acid levels
by up to 80.84%, which enhances mineral absorption(Chauhan et al., 2024).

o Improved Digestibility: Fermentation processes have been shown to increase protein
digestibility and reduce rapidly digestible starch, thereby lowering the glycemic index of
millets(Chauhan et al., 2024).

Antioxidant Properties

o Enhanced Antioxidant Activity: Fermented millets exhibit increased antioxidant
properties, with studies showing significant improvements in DPPH and ABTS
scavenging activities(Tong et al., 2024)(Srivastava et al., 2024).

While fermentation offers numerous benefits for nutrient absorption in millets, it is
essential to consider potential drawbacks, such as the risk of contamination with harmful
microorganisms during the fermentation process (Semwal et al., 2021).

] .
**Extrusion

Extrusion of browntop millet significantly enhances its digestibility through various
physicochemical transformations. This process alters the structure of starch and proteins,
leading to improved nutritional properties and digestibility rates. The following sections detail
the key improvements associated with the extrusion of browntop millet.

Starch Gelatinization

o Extrusion induces gelatinization of starch, which increases its digestibility by breaking
down complex structures into simpler forms that are more easily absorbed(M et al.,
2020).

o A study indicated that optimal extrusion conditions can achieve a gelatinization degree of
up to 93.2%, enhancing the water absorption index and overall digestibility(Wang et al.,
2021).
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Nutritional Enhancement

o The extrusion process reduces anti-nutritional factors and enhances the bioavailability of
nutrients, making millet a more nutritious food source(Yadav etal., 2022).

e The transformation of starch during extrusion can lead to a higher proportion of digestible
starch, which is crucial for improving glycemic responses(Zhao et al., 2024)(Huang et al.,
2022).

Texture and Sensory Properties

o Extrusion not only improves digestibility but also enhances the texture and sensory
characteristics of millet-based products, making them more appealing to consumers(Yadav

etal.,2022)(Metal.,2020).

While extrusion offers numerous benefits for digestibility and nutritional value, it is
essential to consider the balance of processing parameters to avoid excessive degradation of
nutrients, which could counteract the intended health benefits.

ss*Thermal treatments

Thermal treatments such as cooking and roasting significantly influence the digestibility of
browntop millet by altering its antinutritional factors and nutrient bioavailability. These processes
can enhance the nutritional profile of the millet, making it more beneficial for consumption.

Impact on Antinutritional Factors

o Reduction of Phytates: Roasting and other thermal treatments have been shown to
reduce phytate levels, which are known to inhibit mineral absorption. For instance,
roasting at 120°C resulted in a 34.89% reduction in phytates(Sow et al., 2019).

o Improved Nutrient Bioavailability: Cooking methods can enhance the bioavailability
of essential nutrients, such as iron and zinc, by breaking down the complexes formed by
phytates(Sow et al., 2019).

Effects on Digestibility

o Starch Digestibility: Thermal treatments can modify the starch structure, leading to
varying degrees of digestibility. For example, hydrothermal treatments resulted in a
lower inherent glycemic potential, indicating improved starch digestibility(Ali et al.,
2023).

o Protein Digestibility: However, some studies indicate that excessive heating may lead to
the formation of hydrophobic aggregates, which can reduce protein digestibility(Gulati et
al., 2017).

In contrast, while thermal treatments generally improve digestibility and nutrient
availability, they may also lead to the loss of certain heat-sensitive vitamins and compounds,
suggesting a need for balanced processing methods to maximize health benefits.
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MILLETS AS A SUSTAINABLE SOLUTION TO MALNUTRITION:
A COMPREHENSIVE REVIEW
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Malnutrition remains one of the most pressing Public Health issues worldwide,
contributing tonumerous health problems and hindering socio economic development,
particularly in low and middle income countries. Among the various solutions to this Global
challenge, millets have emerged as a promising alternative. Millets often terms” super grains’
are nutrient dense, resilient, and adaptable to diverse climate conditions making them an ideal
crop for food security. Millets have the potential to play a crucial role in enhancing both food
security and nutrition security in India, as they are rich in essential micronutrients, Minerals
and Vitamins, with the growing recognition of the importance of millets this review aims to
explore the significant role they can play in promoting dietary diversification and a balanced
diet. It also suggest Strategies for leveraging millets to address the pressing issue of food and
nutrition security in India.

Keywords: Malnutrition, millets, food insecurity, nutrient dense crops.
1. Introduction

9

Malnutrition remains a critical issue in India, with profound impact on public health and
development. India is the home of 194.6 million undernourished people, the highest number of any
country in the world. In the 2024 Global hunger index { GHI}, India ranks 105 out of 127 countries,
a slight improvement from its 111 rank in 2023, with a GHI score of 27.3. The national family
health survey {NFHS-5} reports alarming levels of malnutrition among children under the age of
five: 35.5% are stunted, 32.1% are underweight, and 3% are overweight.

Additionally, 18.7% of women aged 15 to 49 are malnourished, 25% of men and 57% of
women suffering from anaemia. Growing burden of Nutrition related health issues, which include
increasing rates of obesity, diabetes, heart disease, and cancer. Addressing malnutrition is crucial
to improving overall public health and achieving long term socio economic development in India.
Malnutrition Affects approximately 2 billion people worldwide, with its most severe consequences
felt in low income countries where food insecurity is widespread. The United Nations sustainable
Development Goal 2 {SDG} seeks to end hunger, achieve food security, improve nutrition, and
promote sustainable agriculture by 2023. However, progress towards these goals has been slow
and urgent solutions are needed.

A key driver of malnutrition is the limited availability and accessibility of nutrient dense
foods, particularly in impoverished regions. This challenge is further exacerbated by factors such
as inadequate Infrastructures, lack of agriculture diversity, economic inequality, and
environmental degradation. Micro nutrient deficiencies- such as those of iron, vitamin A and Zinc
are widespread in developing countries, contributing to weakened immune systems, cognitive
delays in children, and greater Vulnerability to infections.

The global food system is predominantly Reliant on a small number of stable crops like
wheat, rice and maize, which Often lack the essential nutrients necessary for a balanced diet. This
has led to rise of "Hidden Hunger”, where people may consume sufficient calories but remain
deficient in the micronutrients required for optimum health. To address these challenges, it is
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critical to promote the cultivation and consumption of a diverse range of crops that are rich in
essential nutrients.
Nutritive profile of millets:

Millets are a group of small Grained cereal food crops which are highly nutritious and are

grown under low fertile soil with very low inputs. The major millets are sorgam { Jowar},
and pearl millet{ Bajra}. Minor millets are finger millet{ Ragi}, foxtail millet{ kangani}, little
millet kutki, kodo, Barnyard millet{ Sawan}, proso millet{cheena}.
Millets are rich in high quality protein with a well- balanced amino acid profile. For instance, finger
millets contain more protein than rice or wheat, making it an excellent food choice for supporting
muscle growth and overall development, especially for growing children and pregnant women.
The protein in finger millet has a biological value { chemical score} of 50, which is higher than that
of other millet like jowar{ 34} and bajra{ 43}. Additionally, finger millets provide 44.7% of
essential amino acids, including valine, lysine, threonine, methionine, and histidine, which are
vital for optimal health and growth.

Millets are a rich source of essential vitamins and minerals. They are particularly high in B
vitamins, Including niacin, riboflavin, and folate, which play key roles in energy metabolism and
the production of red blood cells. Millets are also abundant in important minerals such as iron,
magnesium, Phosphorus and Calcium, all of which are crucial for maintaining bone health,
supporting muscle function, and preventing anemia.

Millets also have a variety of antioxidants, including phenolic acids, flavonoids,
carotenoids, and tocopherols,, which contribute to many health benefits. Phenolic acids, such
hydroxy benzoic and hydroxy cinnamic acids, are abundant in millets. The seat coat of finger millet
being particularly high in these antioxidant compounds, Flavonoids, like quercetin and rutin found
in little millets, help neutralize free radicals and protect cells from oxidative stress. Millets also
contain carotenoids,, with their levels varying among different varieties of finger millets.
Additionally, little millet is a good source of tocopherols, a form of vitamin E that acts as a
powerful antioxidant. Millet bran contains other phenolic acids, such p-coumaric acid and
vanillic acid , further boosting its antioxidant profile. These antioxidants may play a role in
preventing metabolic disorders diabetes, cancer and obesity highlighting the potential health
benefits of incorporating millets into the diet.

Millets are an excellent source of dietary fibre, which plays a crucial role in supporting
digestive health, reducing the risk of heart disease, and stabilizing blood sugar levels. The high
fibre content in millets also helps promote satiety, adding in effective weight management. Among
the various millets varieties, finger millet stands out with the highest fibre content, offering 11.24
grams of fibre per 100 grams. Other varieties such as jowar provide 9.7 grams of fibre per 100
grams, while proso contain 9.1 grams of fibre per 100 grams.

Table 1: Nutritive breakdown of Millets [8]

Grains | carb | protein | Fat | Fibers | Ca | Mg r n | Fe ftld Niacin | Thiamin | Riboflavin

Jowar |67.7 9.9 1.73 102 |27.6] 133 | 274 11.9)| 3.9 39.4 2.1 0.35 0.14

Bajra |61.8 109 543 11.9 |27.4| 124 | 289 | 2.7 | 6.4 36.1 0.9 0.25 0.2

Ragi |66.8 7.2 192 11.2 |364| 146 | 210 | 25| 4.6 34.7 1.3 0.37 0.17

Kodo |[66.2 8.9 255 6.4 1531 122 | 101 |1.6| 2.3 a5 1.5 0.29 0.2
Ch:en 70.4 12.5 1.1 14 153 | 206 | 1.4 | O.8 4.5 0.41 0.28
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Millets confer good health:

Millets are a powerhouse of nutrients, offering a wide array of health benefits due to their
rich micronutrients profile. These grains are high in essential minerals like magnesium, calcium,
and potassium, which supports bone mineralisation, maintain teeth health, and help in muscle
functions and the transmission of nerve impulses. Millets also provide a significant amount of zinc
and copper,which play vital roles in protein synthesis, enzyme activities and overall metabolism.
Furthermore, millets are an excellent source of fibre, which promotes healthy digestion, prevents
constipations, and helps regulate blood sugar levels, benefiting individuals with diabetes. Their
high fibre content and low glycaemic index also make them effective for weight management and
cardiovascular health.

In addition, millets are gluten free, making them a suitable alternative to wheat for the

people with celiac diseases. The lipid content in pearl millet, ranging from 5.6% to 7.1% for free
lipids and 0.57% to 0. 90% for bound lipids, including beneficial phospholipids, such as Lecithins
and cephalins. These compounds play a key role in general metabolism, enhance brain function,
and help in managing behavioural disorders and stress. They also contribute to regeneration of cell
membranes and provide protection for vital organs like liver, lungs, kidneys, and Gastrointestinal
tract. Additionally the presence of these phospholipids boosts the bioavailability of other nutrients
and medications, further supporting overall help. Millets are also rich in iron which also helps
combat anemia, and antioxidants like phenolic acid, carotenoids, and tocopherols, which support
cellular health and may reduce the risk of chronic diseases, including heart diseases and cancer.
For children, millets support healthy growth and development, preventing stunting and wasting.
Their ability to manage non communicable diseases such as obesity, diabetes, and heart disease is
linked to their capacity to control blood sugar levels, reduce cholesterol, and support heart health.
With their diverse nutrient profile millets are a valuable addition to any diet, promoting overall well
being and supporting various body functions.

Millets and food security:

Millets are hardy, drought tolerant crops that can thrive in challenging environments,
making them a crucial component of food security, especially in regions vulnerable to climate
change, erratic rainfall, and drought. Unlike traditional staples such as rice and wheat, millets
require fewer resources like water, fertilizers and pesticides, making them a more sustainable
option for small holder farmers, particularly in resource constrained areas. Millets are particularly
suited for arid and semi arid regions, exhibiting resilience to extreme weather conditions such as
droughts. As climate change continues to disrupt Global agriculture systems, millets offer a
promising solution to enhance food security in areas plagued by water scarcity and unpredictable
weather patterns. For instance, pearl minute is renowned for its drought tolerance and ability to
thrive in poor soil conditions. In many parts of Africa and Asia, Where water resources are scarce,
millets have been a staple for centuries.

Millets as a sustainable crop:

Millets are an environmentally sustainable crop choice due to their low ecological impact.
They require minimum chemical inputs and have a significantly lower carbon footprint compared
to other Grains. Additionally, Millets promote soil health by reducing erosion and enhancing
biodiversity, making them ideal for an agriculture system focused on ecological balance and long
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term food security. These crops are highly water efficient, thriving in regions that receive less than
350 mm of rainfall and growing when in non irrigated areas. Millets are naturally resistant to pests
and do not require chemical fertilizers or pesticides, which contributes to a healthy environment.
As C4 Plants, millets efficiently convert carbon dioxide into oxygen, helping mitigate the effects of
climate change. With their deep root systems millets improve soil health, prevent erosion and
enhance soil fertility. Furthermore they can be integrated into diverse crop rotation, supporting
sustainable agriculture practices and enhancing overall resilience in the farming system.

Promoting millets, International and National initiatives:

The United Nation General Assembly declared 2023 as the International year of
millets {ITYOM} to raise Global awareness about the nutritional benefits of millets, Promote food
security, and support sustainable agriculture. Proposed by India and supported by 72 countries, the
initiative aims to highlight the importance of millets as a resilient crop that contribute to health and
environment sustainability. The theme of [YOM, “Healthy Millets, Healthy People” emphasizes
the role of millets in improving nutrition and well being. The year long campaign focuses on
increasing millet production, consumption, and the development of value added products globally.
The Government of India has implemented several initiatives to promote millet production, with
the goal of increasing both domestic consumption and international trade. Key efforts include the
National Food Security Mission{NFSM}, which features a Nutri cereal component that
incentivizes millet cultivation in rain- fed areas. The Rashtriya Krishi Vikas Yojana supports
formers by enhancing productivity through Technology advancement. Additionally the
Productivity Linked Incentive {PLI} scheme, introduced in 2022, aims to boost the production of
millet based products, encouraging the food processing sector. Several states including Assam,
Bihar, Karnataka, Tamil Nadu and Uttar Pradesh have launched millet missions to promote millet
farming, specially in regions experiencing challenging climatic conditions. The government has
also expanded the distribution of millets through the Public Distribution System{PDS} making
them more accessible to the public. To further globalisation the crop, the nutri-cereals export
promotion forum was established to enhance millet export. Furthermore India's advocacy led to
the United Nations declaring 2023 as the International Year of Millets{IYoM} generating
widespread awareness and reinforcing the importance of millets in global food systems. These
efforts collectively aim to improve food security, support farmers, and position millet as a vital and
sustainable agriculture product in India and beyond.

Conclusion:

Millets place a crucial role in addressing malnutrition due to their high nutrition

value, including essential proteins, fibres, vitamins and minerals. These grains are particularly
beneficial in combating micronutrient deficiency, which are common in vulnerable groups such as
children, pregnant women, and rural populations. Rich in antioxidants, millet helps strengthen the
immune system, improve digestion, and reduce the risk of chronic diseases. Furthermore, their
adaptability to climate change makes them a sustainable and reliable crop for food security. To
maximize the impact of millets, governments, International organisations, and NGOs must work
together to promote their cultivation, improve access to millet based products and integrate millets
into National food systems. With the right policies, education, and support millets can play a
critical role in achieving the United Nations sustainable Development Goals and building a more
resilient, nutrition and equitable global food system.
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1. Introduction

Malnutrition is a broader term that literally means bad nutrition and refers to the
imbalance between the bodysupplyand demands for nutrients. It is a condition that occurs when
a person's body is not getting the right amount of nutrients or the right balance of nutrients to
function properly.

Malnutrition in India is a serious and pervasive problem despite that nation's recent
decades of economics growth with one of the highest rates of food disparityin the world,
nearby half of India's children are considered underweight or malnourished by international
standards.

Types of Malnutrition

e Undernutrition—Itcanbecausedbyaninadequatedietorthebodyhavingtrouble
absorbing nutrients. Undernutrition can lead to stunted cognitive development.

e MicronutrientrelatedMalnutrition—Themostcommondeficienciesareinlodine,
Vitamin "A" and Iron.

o OverweightobesityandNCD -Overweightandobesityaremajorcausesofmany
NCD

S.

Problems Leadby Malnutrition—

o Increased riskofillness and infection:-Malnutritionweakens the immune
systemmaking people more susceptible to illness and infection.

o SlowerwoundHealing—WoundstakelongertimetohealinpeoplewhoareMalnourished.

e Reduced muscle strength — mal- nutrition can reduce muscle strength making it
harderto walk or perform everyday task.

e Changesinmood—malnutritioncancausechangesinmood,suchaslethargyand
depression.

o Poorconcentration—malnutritioncanmakeithardertoconcentrate

e Poor Growth in children — malnourished children may not grow or put on weight
at the expected rate.

o Cardiacissues—malnutritioncanreducecardiacmusclemasswhichcanleadtolow
heart rate low blood pressure and low body temperature.

e Respiratory issues — Poor respiratory muscles function can make it harder to

cough and expel secretions, which can delay recovery from respiratory infections.
« Skinissues—malnourishedpeoplemayhavepaledaythickskinthatbruiseseasily.

o Otherissues—malnourishedpeoplemayalsohaveachy jointssoftandtenderbones,
gum's that bleed easily or a swollen, shriveled or cracked tongue.
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Malnutrition In India

According to the 2023 Global Hunger Index, India ranks 111thout of 125 countries with a
score of 28.7 indicating a serious level of hunger.

. According to Global Hunger Index 2023: India's 2023 GHI score is 28.7,
consideredserious according to the GHI Severity of Hunger Scale.

o India'schildwastingrate,at18.7,isthehighestchildwastingrateinthereport.

Although this is slight improvement from its 2015 score 0f29.2, the progress has been
slow compared to countries with similar economic growth rate in the world at 18.7% and
35.5% of children under five are medically listed as a having their growth stunted a
condition that leads to long term developmental complications.

According to the world Bank over 389 million people in South Asia live in Poverty
with India accounting for nearly 40% of the global poverty rate at the $ 3.65 per day poverty

line.

This economic hardship is a root cause of malnutrition leaving 0.2 million children-
48% of India's child population living with weak immune systems. Poverty and food
Insecurity, Health and maternal Nutrition Gender.
Inequality, Environmental Dietaryand socioeconomic factors, Educational and
economic Impacts are some factors contributing to malnutrition in India

Challengeofmalnutritionandmillets

Millets are a group of cereal grains that belongs to the poaceae family commonly known
as the grass family. Millets are a small round whole grains grown in India, Nigeria and African

Countries.

Theterm"millet"originatedfromtheLatinword"milum"meansgrains.

Pearl Foxtail, Proso finger (ragi) are large millets and kodo barnyard little. Guinea

browntop, Fonio, adlay are small millets. Millets are starchy grains, they also Pack several
vitamins and minerals Phosphorus, magnesium, Folate Iron etc. millets Provide more essential
Amino Acids than most other cereals, finger millet boasts the highest calcium content of all
cereal grains.
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Rollofmilletsindiet

Millets can play a significant role in preventing malnutrition because they are a rich
source of nutrients. Millets have numerous health benefits including helping to lower
bloodSugar and cholesterol levels. They are also gluten free, so people with Celiac disease
or gluten Sensitivitiescanusethem. Ithaslowglycemic

Index,richinNutrientsmilletscanmaintainheart health. Millets benefits our bone health,
digestive health, anti aging and brain health and helps in weight management.

Tablel.Nutritionalvalueofsmallmillets (allvaluesareper100gofedibleportion)

Millets |Moisture| Protein Fat(g)| Mineral| Dietar |Carbohydrat| Energy
(g | (N*6.25 @ | 7Y ¢ (kcal)
) Fiber(g €
)
Fll’lﬁ@%‘Ml 13.1 7.3 1.3 2.7 IT1.5 72.0 328
e
ProsotMﬂl IT.9 12.5 I.1 1.9 - 70.4 341
e
Foxtail IT.2 12.3 43 33 2.4 60.9 331
Millet
L1ttletM111 IT.5 7.7 4.7 [.5 2.53 67.0 341
e
KodotMlll 12.8 83 1.4 2.6 2.47 659 309
e
Barnyard | 11.9 6.2 2.2 4.4 1.98 65.5 307
Millet
Brown- IT.3 9.0 1.9 3.9 - 71.3 338
top
Millet

Nutritionists have consistently emphasized the importance of dietary diversity as a
fundamental component of high quality nutrition, millets are incredibly diverse ancestral crops
that are cultivated in variousadverseclimates and arid regionshavethepotentialstrengthen food
security and can contribute to a healthy diet due to their high nutritional valve.

The United Nations General Assembly declared 2023 as the international year of millets
(I'YM) on 5th march 2021 on the proposal moved by India and supported by 72 countries on 6th
December 2022 the food and agriculture organization (FAO) of the United Nations organised
an opening ceremony for the international year of millet (IVM) 2023 in Rome, Italy.
Thedepartment of Agriculture and farmers welfare has taken a proactive multistake holder
engagement approach to achieve the aim ['YM 2023 and taking India millets globally.

A study of Datta Mazumdar Saikat and Afari Sefa Victor and others "Effectiveness of millet pulse-
Groundnut Based formulations in improving the Growth of preschool Tribal children" proved
significant relation of malnutrition and millets.

Junaid Hasemi Sanbam Taranibala's research study on "Role of minor millets in
malnutrition Elevation in India" 2022 also proved the significant roll of millets in malnutrition,
source- Indian journal of Natural sciences.
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MilletscanCombatMalnutrition

o Millets can help address nutrient deficiencies in vulnerable populations like children and

pregnant woman.
o Milletsarehighinprotein,Ironandzinc.

o Millets can be combined with Protein rich pulses like pigeon peas and chick peas
tocreate a balance diet.

e The specific home of millets make them an effective device in Preventing malnutrition
across diverse demographics children: including millets in children's diet can deal with
micronutrient deficiencies enhance cognitive feature and enhance immunity.

e Milletprovideimportantnutrientslikelroncalciumandfolicacid,importantforpregnant
and lactating Mother.

o Millets are drought resistant and require less water compared to other cereals. This make
them a reliable Source of Nutrition in regions liable to water shortage and weather alternate
contributing to long term meals Protection.

Conclusion

Millets are not just a nostalgic reminder of the past they hold the key to healthier future, by
harnessing their nutritional power and promoting their integration into diets across the globe, we
can significantly contribute to the fight against malnutrition with increased awareness improved
accessibility and innovative approaches millets have the Potential tobecome a powerful weapon in
mal nutrition challenge to ensure a world where everyone has access to adequate and Nutritious
food.
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Abstract

Malnutrition, a pervasive global health challenge, compromises human well-being and societal development. This
research paper explores the multifaceted relationship between malnutrition and millets, a nutritious and climate-resilient
cereal crop. It examines the prevalence of malnutrition and tells about different forms of malnutrition in different regions of
the globe and also describes the impact of malnutrition due to deficiency of different micronutrient and vitamins with its
symptoms and causes. Nutritional advantages of millets, their potential to combat various forms of malnutrition also
included. The paper provides a comprehensive overview of the nutritional value of the different millets including vitamins
and micronutrient availability to compare with the other cereals like wheat and rice, and highlights the critical role of dietary
diversity and nutrient-dense foods in addressing the challenge of malnutrition. By delving into the promise of millets, the
paper presents a path towards sustainable and equitable solutions to the problem of malnutrition, contributing to improved
health, economic productivity, and overall well-being.

Keywords: Malnutrition, millets, Food security, Nutritional security, Sustainable agriculture, nutrient-dense foods,

dietary diversity

Introduction

Malnutrition, poses a significant threat to human well-being and societal development. Characterized by
deficiencies, excesses, or imbalances in nutrient intake, malnutrition manifests in various forms, including undernutrition,
micronutrient deficiencies, and overnutrition,Dukhi, N. (2020). Its consequences are far-reaching, impacting physical and
cognitive development, increasing susceptibility to infections, and hindering economic productivity(Miiller, 2005). While
diverse factors contribute to malnutrition, inadequate dietary diversity and consumption of nutrient-poor foods play a crucial
role. In this context, millets, a group of small-seeded cereals with a rich nutritional profile and remarkable climate resilience,
emerge as a promising solution to address the challenge of malnutrition and enhance food and nutritional security. This
research paper delves into the multifaceted relationship between malnutrition and millets, exploring the nutritional
advantages of millets, their potential to combat various forms of malnutrition, the challenges associated with their wider

adoption, and the strategies needed to unlock their full potential in promoting global health and well-being.

Defining Malnutrition
Malnutrition is a complex and multifaceted condition that encompasses a spectrum of nutritional imbalances(Global
Nutrition Report, 2018). It can manifest as undernutrition, characterized by insufficient intake of calories, protein, or essential
micronutrients, as well as overnutrition, marked by excessive intake of certain nutrients, leading to conditions like obesity and

type 2 diabetes. (Leocadioetal.,2021)

The Prevalence of Malnutrition

Malnutrition remains a global health challenge, affecting millions of people, especially in low- and middle-income
countries. It encompasses undernutrition (stunting, wasting, underweight), micronutrient deficiencies, and overnutrition
(obesity and related non-communicable diseases). Malnutrition disproportionately affects children under five, women, and
vulnerable populations, contributing to high morbidity and mortality rates. Addressing malnutrition is essential for achieving
Sustainable Development Goals (SDGs), particularly SDG 2 (Zero Hunger).
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Table: Prevalence of Malnutrition (2023)

Type of Malnutrition Prevalence Regions Most Affected

Stunting 22% of children under five Sub-Saharan Africa, South Asia
Wasting 6.7% of children under five South Asia, Sub-Saharan Africa
Underweight 12.6% of children under five South Asia, Sub-Saharan Africa
Micronutrient 30% of global population (anemia, Global, especially women and
Deficiency etc.) children

Overnutrition (Obesity) |13% of adults, 5.6% of children Developed and urbanizing regions

Efforts to combat malnutrition include improving dietary diversity, fortification, targeted health programs, and
global partnerships like Scaling Up Nutrition (SUN). WHO (2023). "Global Obesity Epidemic Report."
The Impact of Malnutrition
Malnutrition has far-reaching consequences, spanning physical, cognitive, and economic domains. Undernutrition
can impair physical growth and development, increase susceptibility to infections, and contribute to a higher risk of mortality,
particularly among children (Gowda et al., 2022) (Singh et al., 2020). Micronutrient deficiencies, such as deficiencies in iron,
vitamin A, and iodine, can lead to stunted growth, impaired cognitive function, and compromised immune system. (Gowda et

al.,2022), (Kankarwal et al., 2024) At the societal level, malnutrition hinders economic productivity and perpetu

Here's a table summarizing various nutritional deficiencies, their causes, and their impacts:

Deficiency
Nutrient Causes Symptoms/Impacts
Disease/Condition
Night Blindness, Insufficient intake of Poor vision in low light, dry eyes,
Vitamin A ) ) ) ) )
Xerophthalmia vitamin A-rich foods immune system weakness
Vitamin B1 Beriberi Low intake of thiamine- |Muscle weakness, nerve damage, heart
eriberi
(Thiamine) rich foods failure

. . [Poor absorption, vegan Fatigue, weakness, memory issues,
Vitamin B12 |Pernicious Anemia |
diets numbness

Lack of fresh fruits and Bleeding gums, joint pain, delayed
Vitamin C Scurvy )
vegetables wound healing
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Rickets (in Inadequate sunlight o
) ] Soft bones, skeletal deformities, muscle
Vitamin D  [children), exposure, low dietary
. ) weakness

Osteomalacia intake

Iron-deficiency Low dietary iron, blood |Fatigue, dizziness, pale skin, impaired
Iron

Anemia loss cognitive function

) o o Swelling in the neck (goiter),
Todine Goiter, Cretinism  [Low iodine intake o
developmental delays in children
. Poor intake of calcium-

Osteoporosis, ) o Weak bones, muscle spasms, delayed
Calcium . rich foods, vitamin D

Hypocalcemia ] growth

deficiency
Growth Retardation, ) . ) )
Low dietary intake, poor [Delayed growth, hair loss, increased
Zinc Immune ) ) )
] absorption infections
Dysfunction

Nutritional Profile of Millets

Millets are a group of small-seeded cereal crops that have long been a staple in the diets of many

Millet Type Protein (g) |Carbohydrates (g) |Fiber (g) (Iron (mg) |Calcium (mg)
Finger Millet 7.3 72.6 3.6 3.9 344

Pearl Millet 11.8 67.5 1.2 3.0 42

Proso Millet 12.5 70.4 1.9 0.8 14

Foxtail Millet 12.3 60.1 3.2 2.8 31

Kodo Millet 9.8 66.6 9.0 1.2 35

Little Millet 9.7 67.0 7.6 93 17

Barnyard Millet |11.9 65.5 10.1 18.6 29

Browntop Millet |[12.5 60.9

communities, particularly in Africa and Asia. These underutilized grains are often referred to as "superfoods" due to their
exceptional nutritional properties. Millets are three to five times more nutritious than most cereals in terms of vitamins, fiber,
proteins, and minerals, and are also gluten-free Millet Matters. This makes them a viable solution to reduce the rising
incidences of malnutrition and metabolic disorders, as well as enhance the nutrition and food security of populations

worldwide.
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Finger millet Pearl millet
Eleusine coracana Pennisetum QFEI ucum

Little millet Teff
Panicum sumatrense Eragrostis tef

Sorghum Black fonio
Sorghum bicolor Digitaria iburua

Source-USDA (2020) & FAO (2019)

Foxtail millet
Setaria italica

Proso millet
Panicum miliaceum

LARK

Kodo millet
Paspalum scrobiculatum
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The exceptional nutritional profile of millets, with their high levels of protein, fiber, minerals, and other essential vitamins,
positions them as a valuable solution to address the various forms of malnutrition plaguing populations worldwide. Their
gluten-free nature also makes them suitable for individuals with gluten intolerance or celiac disease.

Nutrient Finger Millet | Pearl Millet | Proso Millet | Foxtail Millet | Kodo Millet
........... 3 0 0 0 0
Vitamin B1 (mg) 0.42 0.38 0.41 0.29 0.30
Vitamin B2 (mg) 0.14 0.21 0.11 0.11 0.09
Vitamin B3 (mg) 1.1 2.8 4.7 0.7 0.4
Vitamin B6 (mg) 0.15 0.32 0.50 0.49 0.32
Folate (ug) 187 45 8 18 17
Vitamin C (mg) 0 0 0 0 0

Gopalan, Ramashastri, & Balasubramanium,2016

Nutrition-Sensitive Agriculture and Dietary Diversity

Nutrition-sensitive agriculture (NSA) is a critical approach to tackling malnutrition, which addresses both the
production and consumption of nutritious food. By emphasizing the inclusion of diverse, nutrient-rich crops like millets
into agricultural systems, NSA can contribute significantly to improving nutritional outcomes. Millets are highly
nutritious, climate-resilient crops that can play a vital role in mitigating malnutrition, especially in regions where

undernutrition and micronutrient deficiencies are prevalent.

Millets fit perfectly into NSA strategies for the following reasons

Diversification of Diets: Millets contribute to dietary diversification by providing a rich source of proteins,
vitamins, and minerals. This reduces reliance on staple crops like rice and wheat, which may be deficient in these
micronutrients (Bhat et al., 2020). By promoting the cultivation of millets, NSA can reduce micronutrient deficiencies in
both rural and urban populations.Dietary diversity refers to the practice of consuming a wide variety of foods across all
food groups, including fruits, vegetables, legumes, nuts, seeds, dairy, meat, and whole grains. A diverse diet is essential to
provide all the essential nutrients—macronutrients (carbohydrates, proteins, and fats) and micronutrients (vitamins and
minerals)—necessary for optimal health.

Preventing Micronutrient Deficiencies:

Diets lacking in diversity tend to be dominated by energy-dense, nutrient-poor foods (e.g., refined grains and
sugars), leading to deficiencies in essential micronutrients such as iron, vitamin A, iodine, and zinc. A diverse diet with
nutrient-dense foods ensures adequate intake of these micronutrients, which are crucial for immune function, cognitive
development, and overall growth (FAO & WHO, 2014).

Reducing Stunting and Wasting:

: In regions where children suffer from growth-related malnutrition, increasing dietary diversity can help
prevent stunting (low height-for-age) and wasting (low weight-for-height). Studies show that children with
more diverse diets have a reduced risk of stunting and wasting, as they are more likely to receive the necessary
micronutrients for growth (Ruel & Alderman, 2013).
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Reducing Hidden Hunger:

"Hidden hunger" refers to deficiencies in essential micronutrients that don't manifest as visible signs of
malnutrition but can lead to long-term health issues. Millets, with their high micronutrient content, can help combat
this form of malnutrition, particularly among children, pregnant women, and lactating mothers (Pradhan et al.,
2021).Nutrient-dense foods play a vital role in addressing hidden hunger by providing nutrients like iron, zinc, and
iodine, which are essential for cognitive development, immune health, and overall well-being (Gillespie et al.,
2013).

Agricultural Sustainability:

Millets are climate-resilient crops that require minimal water and can grow in marginal soils. This
makes them a valuable tool for promoting climate-smart agriculture, ensuring food security in the face of
changing climatic conditions, particularly in arid and semi-arid regions (Sinha et al., 2021).

Improved Household Food Security:

Millets can improve household food security by providing a reliable food source that requires fewer agricultural
inputs and is resilient to extreme weather conditions. This is particularly important in regions where food production is
heavily impacted by climate variability (Ramakrishnan et al., 2020).

Nutrient-Dense Foods as a Key Component of Dietary Diversity:

Nutrient-dense foods are those that provide a high amount of nutrients relative to their calorie content. Examples
include vegetables, fruits, legumes, nuts, seeds, and whole grains, as well as animal-source foods such as milk, eggs, fish,
and lean meats. These foods are crucial in addressing the multiple forms of malnutrition, particularly in vulnerable

populations like children, pregnant women, and the elderly.

Improving Nutritional Quality:

Nutrient-dense foods are rich in essential vitamins, minerals, proteins, and healthy fats. These foods help in the
prevention of nutrient deficiencies (e.g., iron, zinc, vitamin A, folate) and provide energy to meet the body's demands. For
example, dairy products and legumes are rich in calcium and protein, while dark leafy greens and fruits provide iron and
vitamins A and C, which are often lacking in traditional staple-based diets (Hoddinott & Yohannes, 2002).

The Path Forward: Millets for Food and Nutritional Security

It is a concept that highlights the importance of millets in ensuring food security and addressing nutritional
challenges, particularly in the context of climate change and the growing global population. Millets are a group of small-
seeded grasses that are cultivated as food crops, and they have been a staple in many parts of the world for thousands of
years. However, they are often overlooked in favor of more popular grains like rice and wheat. Here's a deeper look at the

role millets can play in food and nutritional security:

Nutritional Benefits:

e Rich in Nutrients: Millets are packed with essential nutrients, including proteins, vitamins (especially B-
vitamins), minerals (iron, calcium, magnesium, zinc), and fiber. They are particularly valuable for addressing

micronutrient deficiencies in many developing regions.

e Low Glycemic Index: Millets have a low glycemic index, making them an excellent choice for people with

diabetes. Their high fiber content helps control blood sugar levels and promotes overall digestive health.

¢  Gluten-Free: Millets are naturally gluten-free, making them a suitable alternative for individuals with celiac

disease or gluten sensitivity.
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Nutritional Benefits:

e Rich in Nutrients: Millets are packed with essential nutrients, including proteins, vitamins (especially B-
vitamins), minerals (iron, calcium, magnesium, zinc), and fiber. They are particularly valuable for addressing

micronutrient deficiencies in many developing regions.

e Low Glycemic Index: Millets have a low glycemic index, making them an excellent choice for people with

diabetes. Their high fiber content helps control blood sugar levels and promotes overall digestive health.

¢  Gluten-Free: Millets are naturally gluten-free, making them a suitable alternative for individuals with celiac

disease or gluten sensitivity.

Environmental Sustainability:

¢ Resilience to Climate Change: Millets are highly drought-resistant crops and can grow in arid and semi-arid
regions. They require fewer inputs (like water and synthetic fertilizers) compared to more water-intensive crops

like rice or wheat.

o Biodiversity Preservation: Growing millets supports agricultural biodiversity and reduces dependency on a few

staple crops, contributing to more resilient farming systems.

¢ Soil Health: Millets are known for their ability to improve soil health by reducing the need for heavy chemical

inputs and maintaining soil fertility.

Food Security:

e Affordable Source of Calories: Millets are often more affordable to grow than major cereals like wheat and rice,

making them an essential part of food security strategies, particularly in resource-poor regions.

e Local Production and Consumption: Promoting the cultivation of millets can help strengthen local food
systems and reduce dependency on international grain markets. This is especially important in rural areas where

access to food can be unpredictable.

e Promote Crop Diversification: Millets can serve as part of integrated farming systems, providing farmers with a

diverse set of crops to grow, which can help buffer against crop failure or market price volatility.

Challenges and Solutions:

e Limited Awareness: Despite their many benefits, millets are not as widely consumed or grown as other cereals.

More education and marketing are needed to make millets more appealing to consumers.

¢ Production Challenges: Millets often face challenges related to limited mechanization and low investment in
research and development. Investments in improving millet farming technologies and developing better varieties

will help overcome these challenges.
Conclusion:

Millets represent a sustainable and nutritious alternative to the traditional staples of rice and wheat. By focusing on their
potential, societies can achieve improved food security, better nutrition, and more sustainable agricultural practices.
However, concerted efforts in research, policy-making, and public awareness are needed to ensure that millets become a
central part of global food systems moving forward.Thus after understanding the health benefits of millets and its diverse
nutritional value we can not neglect the importance of millets over cereals in reducing malnutrition significantly and

sustainably from the globe to reach out sustainable development goals effectively.Millets are also highly resilient crops, well-
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suited for cultivation in rough climatic conditions, water-scarce environments, making them a critical component of

sustainable and climate-resilient agricultural practices. By increasing millets farming and promoting their consumption, we

can achieve greater dietary diversification, reduce malnutrition, and enhance food security. Furthermore, millets can support

the broader objectives of nutrition-sensitive agriculture, improving both the nutritional outcomes of farming communities

and the economic well-being of farmers.With their rich nutritional profile, including high levels of proteins, essential

micronutrients, and fiber, millets are not only a vital source of energy but also a potent tool in addressing both protein-energy

malnutrition and hidden hunger.
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Abstract

High-energy meals known as millets or nutri-cereals were cultivated and domesticated as
early as 10,000 years ago. The abundance of dietary fibers, antioxidants, minerals,
phytochemicals, polyphenols, and proteins found in millets makes them special since they serve as
an elixir to combat illnesses. Millets are better than other cereals because of their superior
physiological, morphological, biochemical, and molecular traits, which provide them resistance
and tolerance to environmental stress. Overconsumption of processed junk food has led to an
exponential rise in the prevalence of diabetes and obesity in recent decades. To combat them, there
is an increasing desire for diets that are rich in complex carbohydrates, dietary fibers, and
beneficial phytochemicals.

KEYWORDS- Nutri-cereals, Antioxidants, Phytochemicals, Polyphenols ,Fibers.
INTRODUCTION-

Millets can help people overcome health issues like diabetes and obesity and are an
excellent alternative to the main cereals. They stand out from other cereals due to their abundance
in proteins, phytochemicals, dietary fibers, antioxidants, and polyphenols (Devi et al 2014).
Millions of people rely heavily on millets as a source of nutrition, particularly those who reside in
hot, arid regions of the world. They are primarily produced in agriculturally marginalized locations
where major grains do not produce significant yields (Adekunle,2012). Because millets can grow
in harsh climatic circumstances, such as little rainfall, they are significant foods in many
developing nations. On the other hand, millions of people in Africa rely mostly on millet for their
protein and energy needs.

NUTRITIONAL PROFILE OF MILLETS-

According to reports, millet offers numerous nutritional and therapeutic benefits (Obilana
and Manyasa, 2002). Foxtail millet (Setaria italia), which accounts for 40% of global production,
Pearl millet (Pennisetum glaucum), and the other four main varieties (Yang et al., 2012). Millets
are distinct from other cereals due to their high protein, dietary fiber, calcium, and polyphenol
content (Devietal.,2011).
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Millets typically contain high concentrations of vital amino acids, especially those that
contain sulfur (methionine and cysteine); moreover, they have more fat than sorghum, rice, and
maize (Obilana and Manyasa, 2002). The amount of lysine and tryptophan in grain proteins, such
as millets, varies by cultivar and is generally limited. Nonetheless, the majority of grains provide
vitamins, minerals, and the essential amino acids (Devi et al 2014). Proteins are typically modified
by physical, chemical, or biological processes like fermentation or enzymatic treatment, which
alters their structure and, in turn, their physicochemical and functional characteristics (Lestienne
etal., 2007). The unmalted pearl millet grain's phytic acid level varied between 2.91% and 3.30%.
(Badau et al. 2005). According to reports, finger millet grain has a comparatively greater total
dietary fiber content (22.0%) than many other cereal grains (e.g., 12.6%, 4.6%, and 12.8% for
wheat, rice, maize, and sorghum, respectively) (Shobana and Malleshi, 2007). the makeup of the
free and bound lipids in brans and flours made from proso millet (Panicum milaceum).
Triacylglycerols, diacylglycerols, sterol esters, hydrocarbons, and free fatty acids were all found in
the free lipids (Bagdi et al. 2011).Linoleic, oleic, and palmitic acids were the main fatty acids in the
free lipids; however, monogalactosyl diacylglycerols, digalactosyl diacylglycerols,
phosphatidylethanolamine, phosphatidyl serine, and phosphatidylcholine were identified in the
bound lipids with some degree of certainty (Bagdi et al. 2011). Millets are an ideal energy meal
because they are high in calcium (10-348 mg/100 g), iron (2.2—17.7 mg/100 g), zinc (32.7-60.6
mg/100 g), and phosphorus (200-339 mg/100 g). They are also a good source of vitamins like
thiamine (0.15-0.60 mg/100 g), niacin (0.09—1.11 mg/100 g), and riboflavin (0.28-1.65 mg/100 g)
(Kumar et al. 2018). The millets are easy to digest because they are not sticky. Most millets have a
60% to 70% carbohydrate content, with a significant amount of non-starchy polysaccharides
contributing to the grain's numerous health advantages (Shivran 2016)). The highest concentration
of calcium (344 mg/100 g), magnesium (137 mg/100 g), potassium (408 mg/100 g), sodium (11
mg/100 g), and phenolic compounds (0.3—3%) may be found in finger millet. Even among millets,
foxtail millet and barnyard millet have the highest concentration of minerals and nutrients; in fact,
the mineral content of barnyard millet is six times that of rice.Millets are a fantastic way to get
phosphorus and magnesium. While phosphorus is a necessary component of adenosine
triphosphate (ATP), the body's precursor to energy, magnesium can assist lessen the effects of
migraines and heart attacks (Badau et al., 2005; Liang et al.,2010; Devietal., 2011).

A FEW POSSIBLE HEALTH ADVANTAGES OF MILLET-

More than just a fascinating substitute for the more often consumed grains, millet has
several uses. Rich in phytochemicals, the grain also contains phytate, which is linked to a lower
risk of cancer, and phytic acid, which is thought to lower cholesterol (Coulibaly et al., 2011). Since
millet does not contain gluten, it is a great choice for those with celiac disease who are frequently
irritated by the gluten in wheat and other more popular cereal grains. People with diabetic heart
disease and atherosclerosis can also benefit from it (Gélinas et al., 2008). Additionally, proso millet
enhanced plasma levels and glycemic reactions (Park et al., 2008).Chandrasekara and Shahidi
(2010) revealed in their research on the free-radical quenching activity of finger millet (Eleusine
coracana) that the unprocessed brown variety exhibited the highest radical quenching activity
compared to the processed variety, and they hypothesized that the activity was caused by tannins
and phytic acid. Because of the high concentration of polyphenols in the seed coat, millet extract
from the seed coat was found to have strong antibacterial and antifungal action when compared to
whole flour extract (Viswanath etal., 2009).

CONCLUSION-
Millions of underprivileged people in Asia and Africa still rely on millets as their main

source of nutrition. Millets are beneficial parts of dietary and nutritional balance in foods because,
like many other cereals, they are nutrient-dense and high in carbohydrates.Despite being a staple
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'

food for over 60% of the world's poor and known as the "poor man's crop," millets' main
productivity issue is being addressed by increased efforts to use globally available germplasms to
create high-yielding varieties with all the desirable morpho-physiological characteristics and
superior agronomic traits.Due to a number of factors, including shifting climate conditions, a lack
of improved high-yielding varieties and hybrids that are suitable for mechanized farming, a lack of
supportive government policies to support millets' cultivation and marketing, the exclusion of
millets from the public distribution system, and the failure to set a minimum support price for
millets, the area under cultivation is not growing even though the demand for millets and millet-
based food products is rising in both domestic and international markets.
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Abstract

Millets are a Critical Crop for Climate change adaptation because of their low water
requirements and drought resilience, Which are important in areas with limited Water Supplies. In
india major millet Producing Slates like Maharashtra and Rajasthan, Karnataka Tamil Nadu use
ground Water for Supplemental irrigation.

Keyword :- Groundwater, Environment, Millet, crop, irrigation.
Introduction of Millets: -

Millets are a group of Small-seeded grains Cultivated for thousands of years in many Parts
ofthe world. They are a great source of nutrition high in fibre and rich in vitamins, minerals and
proteins. They have gluten-free properties which makes them ideal for those with celiac disease.
Millets represent a Vital component of agriculture biodiversity, thriving in Various Climatic
conditions and requiring relatively lower inputes compared to staple grains. Not only do they
Provide essential nutrients for human Consumption, making them invaluable malnutrition, but
they also hold Promise for enhancing food Security as they can thrive in Challenging agricultural
landscapaes.highlightingthe Various types of millets helps showcase their adaptability and
importance in diverse ecosystems.

Introduction of Groundwater :-

The water found in Soil and rock Pore Spaces as well as in the fissures of rock formations
beneath the surface of the earth is known as ground water. Groundwater makes up to 30% of all
fresh Water that is easily accessible worldwide. An aquifer is a unit of rock or an unconsolidated
deposit that can Provide a Usable amount of water. The water table is the depth at which the Pore
Spaces in soil or the gaps and cracks in rock are fully saturated with water. Groundwater is
replenished from the surface and can naturally emerge as Oases or Wetlands through seepages and
springs. Additionally, groundwater is frequently ectracted through the construction and Operation
of "extraction wells for use in industry, agriculture and municipalities.

Importance of Groundwater in Agriculture:-

Groundwater plays an indispensable role in agriculture,particulary in the cultivation of
millets. As we delve into the importance of this natural resource, we recognize that groundwater
not only Provides a steafy supply of irrigation but also enhances food security in regions that are
increasingly impacted by climate variability. Millets with their unique adaptability and resilience,
stand out as Crops that can thrive under conditions where other gains might fail, making them a
focus of our exploration today.In general groundwater- irrigated areas generate more agricultural
Products than those that receive water from other sources (Dhawan, 1989, Meinzen - Dick &
Mendoza, 1996). This is due to the fact that a guaranteed Supply of water incentivizes
supplementary expenditure on high-yielding Plants, fertilizers, and Pesticides (Kahnert& Levine,
1993).
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Water requirements for Millets:-

Millets are low-water-demand Crops (require 250-500 mm of water during the growing
Season). Unlike Water —intensive crops like rice Or Sugarcane, millets thrive in rainfed and
groundwater - irrigated regions.Goradu Soil, which is Sandy and soft in colour, is ideal for millet.
Less rain fall, amoderate tempreture enough sunlight are all necessary for millet.

Groundwater's Role in Millet cultivation :-

Ground Water Serves as a Primary Source for irrigation in millet cultivation, enhancing
Productivity through practices. In milet Cultivation, Ground Water is indispensable not only as a
Source of irrigation but as a vital factor influencing Soil health and moisture retention. When
managed effectively it can significantly boost millet yields, Particularlyin Climate Sensitive region
understanding and implementing irrigation Practices that maximize this resource is key to
adapting agriculture to ongoing environmental Changes.Although Millet can be irrigated with
groundwater, moving to millets can also assist prevent groundwater depletion.irrigation Using
groundwater multiple cropping Cycles per year Can be Supported by groundwater Irrigation
which can boost Crop quality and productivity.s

Challenges in Groundwater use for Millet Cultivation :-

The Sustainability of ground Water management faces myriad Challenges that hinder the
effective cultivation of millets Addressing over - extraction and pollution is imperative to ensure
ground water resources Can continue to support agriculture.Processing millets can the be
Challenging due to the differences in size, shape and hardness of the grain's Processed millets also

have a Short Shelflife.
Successful Millet cultivation using Groundwater:-

Showcasing Successful case Studies in millet Cultivation using groundwater not only also
celebrates innovative agricultural Practices but also establishes a framwork for
futureimprovments.

Future Prospects :-

Promoting Millets as climate smart crops and Educate farmers about millets low Water
requirements to reduce groundwater Stress.
Conclusion:-

In Summary, Ground waterplays a important role in the Successful cultivation of millets,
with implications for food security and sustainability. Groundwatermanagement is effential to
ensure that millet production remains resilient to climate change and Water Scarcity.

(11)References:-
¢ https://www.indiascience and technology.gov.in

e Chaturvedi,M. Sharma, A. (2021). Groundwater Depletion in Barwanidistrict: An
Agriculture Perspective. Journal of Agricultural Water Management, 52(2), 110-122.

e Bansal, V. G. et al. (2022). Groundwater level Fluctuation and sustainable Water
Management in semi arid Regions. Journal of Hydrology Research, 48(3) PP.-221-234.

PAGE NO:206 | “#Y¥ oraret: @, qraer S qaia<or & ufy o it gReor AR

APPLIED RESEARCH JOURNAL




PRINT ISSN NO : 3048-6459 . Peer - Reviewed Journal
E-ISSN No. : 2456-6713 Il’l’lp act Factor : 5.924 Equivalent to UGC Approved Journal

Role of Food Gums in Millet-Based Products- A Review
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Abstract:

In Growing years, sustainability and health benefits, of nutrient-rich, climate-resilient
grains also known as millets are increasingly recognized across the globe. The main types of
millets include- Sorghum (Sorghum bicolor), foxtail millet (Setaria italica), finger millet (Eleusine
coracana), and pearl millet (Pennisetum glaucum). For them to survive in the arid and semiarid
environment, millets consume lesser amount of water and resources since they are "climate-smart"
crops. Millets are a rich source of calcium, iron, zinc, dietary fiber, protein, and bioactive
compounds containing flavonoids and phenolics, which possess antioxidant, anti-inflammatory,
and anti-diabetic properties. Although millets have certain benefits, their gluten-free nature has
made it a challenge to manufacture food products due to their poor textural and structural qualities.
Over these constraints, food gums, which are known as hydrocolloids, enhance the rheological,
structural, and sensory properties of food items made from millets. Hydrocolloids like xanthan
gum, guar gum, gum arabic, and carboxymethyl cellulose (CMC) improve the dough's hydration,
viscosity, stability, and texture in bakery goods, drinks, extruded snacks, and gluten-free noodles.
Their usage may increase water holding capacity, reduce cooking losses, enhance general
acceptability of the product, and duplicate the functions of gluten. In this paper, nutritional and
functional properties of millets, their application, challenges and the role of food gums in
alleviating these issues are under review.

Keywords: Sorghum bicolor, Pennisetum glaucum, Eleusine coracana, Hydrocolloids, CMC,
Xanthan Gum

Introduction

Ancient grains known as millets, such as sorghum (Sorghum bicolor), foxtail millet (Setaria
italica), finger millet (Eleusine coracana), and pearl millet (Pennisetum glaucum), are commonly
cultivated in dry and semi-arid areas (Devietal., 2014). Concerns about food security in the face of
climate change are addressed by "climate-smart" crops, which require low input requirements and
can withstand harsh conditions (Dwivedi et al., 2012). According to Shobana et al., (2013), millets
are highly nutri-dense, carrying higher amounts of protein and dietary fiber, minerals and bioactive
compounds. In terms of their application into extruded products, noodles, and bakery products, it is
limited because their poor water absorption capacity as well as lack of gluten in them and less
preferable textural qualities (Rao et al., 2018). Food gums, such as gum arabic, xanthan gum, guar
gum, and carboxymethyl cellulose (CMC), have emerged as the most valuable resources for
mitigating such problems. Hydrocolloids they are, they improve the product's stability, viscosity,
hydration, and overall quality (Ahmed et al., 2016; Gupta et al., 2015). The combined action of
food gums in upgrading millet-based foods is discussed in this paper.
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Nutritional Value of Millets

Millets are a rich source of carbs (65-75%), proteins (7-12%), and lipids (2-5%) (Shahidi &
Chandrasekara, 2013). In addition, millet proteins are rich in sulfur-containing amino acids such as
methionine and cysteine, which are usually limiting in other staple grains such as wheat and rice
(Devi et al., 2014).Finger millet (Eleusine coracana) contains a high amount of calcium at
approximately 344 mg per 100 g (Krishnan & Meera, 2018). Traditional finger millet food
products, such as porridge and fermented beverages, have been employed for many years in
cultures as nutrient-dense food. Millets such as sorghum (Sorghum bicolor) and pearl millet
(Pennisetum glaucum), with pearl millet having a high bioavailability of iron (Gorrepati et al.,
2018). Millets are rich in flavonoids and polyphenolic compounds and dietary fiber of 15-20%.
According to Devi et al. (2014) and Shahidi and Chandrasekara (2013), these elements minimize
the risk of cardiovascular illnesses and gastrointestinal disorders. Millets are rich in
phytochemicals that have strong anti-inflammatory and antioxidant properties, such as
phytosterols, tannins, anthocyanins, and phenolic acids (Goufo & Trindade, 2014). According to
research, finger millet and sorghum have higher levels of antioxidant activity than other cereals
(Krishnan & Meera, 2018).

Functional Properties of Food Gums
Food gums, or hydrocolloids, solve problems like low structural integrity, phase separation,
and poor flexibility while greatly enhancing the texture, stability, and general usefulness of millet-
based goods.

Xanthan Gum

Xanthomonas campestris produces xanthan gum, a microbial polysaccharide with
distinctive rheological and functional qualities making it a vital component of foods made from
millet.

* Atrelatively low concentrations, xanthan gum produces substantial viscosity, according to
Saleh et al. (2013) and Ahmed et al. (2016). This feature promotes greater flow of batter and
consistency, which leads to more evenly cooked, well formed pancakes with improved texture and
appearance.
» According to Dickinson (2003), xanthan gum ensures that the product is stable and retains
moisture content when used in frozen millet-based dough and drinks. It keeps the structure of
frozen millet-based bread and ready-to-drink beverages intact.
* The texture and crumb structure of millet-based bread and noodles are improved through the gel
network xanthan gum creates that mimic gluten viscoelastic qualities (Gupta et al., 2015). Cooked
millet noodles exhibit an increased elasticity but lower breakage compared with other types,
thereby emerging as firm and cohesive products like their wheat counterpart.

Guar Gum

Guar gum, a galactomannan obtained from Cyamopsis tetragonoloba seeds, is ideal for
bakery and extruded millet-based products because of its excellent thickening and waterbinding
properties.
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» Sharma et al. (2015) demonstrated that guar gum significantly reduces moisture loss during
baking, extending shelf life in millet-based cakes and cookies. Guar gum binds water,
preventing dryness in bakery products and yielding a moist, tender crumb structure.

« Kaur et al. (2020) reported that guar gum, which mimics gluten-like properties, enhances
desirable gelation in extruded snacks and noodles. Guar gum-treated millet based snacks have
better textures than control samples; these are crisper and more slender.

» Millet-based biscuits and muffins exhibited significant improvements in cohesion, chewiness,
and mouthfeel (Liu et al., 2016). Sensory Analysis also found that consumers like millet
products with guar gum due to their better mouthfeel and texture.

Gum Arabic

Gum Arabic is an extract from Acacia Trees and it is mainly used for stabilizing emulsions
and encapsulation of nutrients in beverages.
* Magbool etal. (2022) found that Gum arabic kept homogeneity since it stabilized fat emulsions in
pearl millet drinks; this led to homogeneous taste and appearance and ultimately quality of the final
product that increased with time
* Saleh et al. (2013), revealed that Gum Arabic prevents deterioration of nutrients during the
process and storage of Millet based health drinks, hence increased their nutritional content.
« Kauretal. (2020) asserts that Gum Arabic stabilizes drinks without altering their viscosity. This
is appropriate for light-textured products in which thickening would be undesirable, such as
millet smoothies and clear beverages.

Carboxymethyl Cellulose (CMC)

Chemically modified cellulose (CMC) is a thickening and stabilizing agent commonly used
innoodle and bread products.
* In millet baking formulations, CMC enhances dough hydration and water-holding capacity, as
indicated by Gupta et al. (2015); Rao et al. (2018). This enhances the volume, texture of the soft
crumb, and the freshness of the millet-based bread. CMC provides gluten-free dough structural
stability through the formation of a network that resembles gel, thus reducing brittleness and
enhancing rise when baked.
* Sharma et al. (2015) reported that CMC increases the firmness and lowers cooking losses of pasta
and millet noodles. In comparison to untreated samples, CMC-treated noodles showed better

firmness and reduced cooking losses CMC inhibits syneresis in frozen soups and sauces, as shown
by Ahmedetal. (2016).

Applications in Millet-Based Products

To enhance the quality of millet-based products and counter challenges like poor texture,
low elasticity, and weak structural strength, food gums, which are also known as hydrocolloids,
play a crucial role. These are particularly beneficial in millet-based bread goods, drinks, extruded
snacks, and gluten-free pasta or noodles due to their functional properties, which include
thickening, water retention, stability, and gluten mimicking.
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Ahmed et al. (2016) reported that incorporation of 0.5-1% xanthan gum in millet bread
formulations increased the overall texture, softness of the crumb, and volume of loaves.

Saleh et al., (2013) states that Xanthan gum enhances the texture and crumb stability in millet
cakes by reducing the batter viscosity while mixing and increases it in baking, which results in a
light crumb structure.

Sharma et al. (2015) stated that Guar Gum enhanced the water binding capacity of millet-based
cookies and cakes, making them less dry and baked goods with chewiness.

Raoetal., (2018) and Guptaetal., (2015) found that the addition of 1%—2% CMC increased loaf
height, reduced crumbliness, and improved dough stability. It forms a stable water network in
the dough during proofing and baking, thereby increasing its elasticity and volume.

Magbool et al. (2022) said that gum arabic stabilized pearl millet-based beverages as it
prevented the separation of the fat and protein phases, which gives a uniform texture and
appearance over time.

Kaur et al. (2020) also mentioned that gum arabic is a low-viscosity hydrocolloid, which makes
itideal for clear or light-textured drinks such as dairy substitutes and millet-based health drinks.
Magbool et al. (2022) reported that CMC ensured uniform particle suspension, and this further
increased stability as well as texture over time.

Xanthan gum enhances mouthfeel and prevents millet-based milk alternatives from settling
down (Ahmedetal.,2016).

Liuetal. (2016) stated that guar gum forms an excellent expanded, airy, and crispy structure of
extruded snacks through the entrapment of water in the extrudate process.

Ahmed et al. (2016) demonstrated that xanthan gum improves puffing and air retention,
resulting in a crunchier texture in extruded millet snacks.

CMC stabilizes the extrusion process by reducing moisture loss, which helps in producing
snacks with consistent texture and improved mouthfeel. It also contributes to better product
shape and structure (Sharmaetal., 2015).

Guptaetal. (2015) stated that xanthan gum reduces cooking losses and improves the texture and
elasticity of gluten-free millet noodles. Its high viscosity and ability to mimic gluten improve
dough cohesiveness, resulting in noodles with better firmness and reduced breakage.

Sharma et al. (2015) demonstrated that CMC-containing millet noodles have reduced cooking
losses and greater elasticity than control samples. The stable network formed by CMC binds
water and starch, keeping the noodles together during boiling.

Kaur et al. (2020) reported that guar gum-treated pasta had improved elasticity and reduced
stickiness, enhancing the overall sensory appeal.

Xanthan gum inhibits syneresis in frozen millet-based dough and drinks. Dickinson (2003)
indicated that xanthan gum ensures the retention of moisture, there by maintaining the texture
and quality upon thawing.

CMC inhibits the separation of water in frozen soups and sauces as water is held within the
matrix. Ahmed et al. (2016) have proved that the millet-based soups treated with CMC retained
their viscosity and consistency after freeze-thaw cycles
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Conclusion

Millets are nutrition-rich grains that hold great potential in the food industry and are
sustainable. Food gums like xanthan gum, guar gum, gum arabic, and CMC can address the issues
of millet-based food like poor texture, no gluten, and stability. The hydrocolloids increase the
rheological, sensory, and nutritional value of snacks, beverages, and baked products. Their useful
properties—such as thickening, stabilizing, water-binding, and gluten mimicking—enable the
manufacture of high-quality beverages, extruded snacks, gluten-free pasta, and baked goods.
Hydrocolloids are used in bakery goods to improve crumb texture, loaf volume, and moisture
retention. They enhance the elasticity, hardness, and cooking quality of gluten-free pasta and
noodles.
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