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 FWe;njhif kUjj; jpizapy; tho;tpay; $Wfs; 
 

LIFESTYLE ASPECTS IN THE MARUTHATHINAI OF 

KURUNTHOGAI 

 

Dr. FLORA PAULIN MARY 

Assistant Professor, PG & Research Centre of Tamil, 

Jayaraj Annapackiam College for Women. (Autonomous) 

Periyakulam, Theni Dt. 

 
Ma;Tr; RUf;fk;: 

‘FWe;njhifkUjj; jpizapy; tho;tpay; $Wfs;’ vd;w jiyg;gpy ;kUj 

epyj;jpy; thof; $bakf;fspd; md;whl tho;tpay; epfo;Tfs; Fwpj;J Muha;tJ 

,f;fhl;Liuapd; Nehf;fkhFk;. fhye;NjhWk; tUk; ,yf;fpaq;fs; midj;Jk; 

kdpjid ey;topg;gLj;Jgitdahf mikfpd;wd. ,j;jifa ,yf;fpaq;fspy; 

Fwpg;ghf FWe;njhifapd; kUjj; jpizapy; fhzyhFk; tho;tpay; $Wfs;; 

vit vd;gij ikakhf itj;Nj ,f;fl;Liu mikfpwJ. fhiy vOe;jJ Kjy;  

khiy tiu nra;af; $ba xt;nthU nray;fisf; Fwpj;Jk; tho;tpay; 

$Wfshfg; gy;NtW nra;jpfs; ,j;jpizapy; $wg;gl;bUe;jhYk; mjpy; xU 

rpynra;jpfshf tpopj;njOjy;> ePuhLjy;> czT> cil> xg;gid> njhopy; 

Mfpatw;iw tpsf;Fk; tpjkhf ,f;fl;Liu mikfpd;wJ. mtw;iwg; gw;wpf; fPNo 

fhz;Nghk;. 

ABSTRACT: 

This Study explores the daily life events of the people living in the Marutha 

Thinai as depicted in Kurunthogai. Throughout history, literature has served as a guide 

for Humanity, leading them towards a virtuous path. Among such literary works, this 

articlefocus on the lifestyle aspects found specifically in the MaruthaThinai. It also 

examines various daily activities from morning until evening.Numerous lifestyle aspects 

are found in this Thinai. It highlights a few key elements, such as waking up, bathing, 
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variations in food tastes, clothing, and cosmetic practices. 

Key Words: Wake up, Bathing, Food , Clothing, Cosmetic Work. 

 

Kd;Diu: 

FWe;njhifapy; kUjj; jpizg; ghly;fspd; vz;zpf;if 49 MFk;. 

,g;ghly;fisg; ghba GytHfs; 34 NgH.  ,tHfSs; ,j;jpizapy; mjpfkhd 

ghly;fisg; ghba GytH guzH MthH. tho;tpay; $Wfs; vd;git fhiyapy; 

vOe;jJ Kjy;  khiytiu nra;af;$ba xt;nthU nray;ghLfisf; 

Fwpj;jjhFk;. ,j;jpizapy; tho;tpay; $Wfshf tpopj;njOjy;> ePuhLjy;> 

czT> cil> xg;gid> Nghd;w nray;fs; ,lk;ngw;wpUf;fpd;wd. 

tpopj;njOjy;: 

rq;ffhyj;jpy; kf;fs; mjpfhiyapy; Japy; vOtjw;F cjtpaha; 

,Ue;jitfs; Nrtypd; $tYk; gwitfspd; xypAk; MFk;. ,tw;wpd; xypfisf; 

Nfl;Lj;Japy; vOe;Jjq;fs; Ntiyfisr; nra;aj; njhlq;fpdH. ,NjNghd;W 

kUjj; jpizapYk; Japy; vOtjw;Ff; fhuzkha; ,Ue;jJNrtypd; $ty; MFk;. 

,jid> 

―FtpapzHj; Njhd;wpnahz;G+ td;d 

njhFnre; new;wpf; fzq;nfhs; Nrty; 

es;spUs; ahkj; jpy;nyypghh;f;Fk; 

gps;isntUfpw; fy;fpiuahfpf;> 

fLeitg; gB,aNuh‖    (FWe;njhif> 107: 1-2>7) 
 

vd;w FWe;njhifg; ghly; gjpT nra;fpwJ. Ftpe;j nfhj;Jf;fis cila 

rptg;Gepwr; nrq;fhe;js; kyhpidg; Nghd;w nfhz;ilia cila NrtNy 

vd;Dila ,dpikahd Japypdpd;W vd;id vOg;gptpl;lhNa vd;W jiytp                            

$w;wpy; mike;Js;s kUjj; jpizg; ghly; top jiytp Japy;; vOe;jjw;;Fr; 

Nrtypd; $ty; fhuzkha; mike;jij mwpe;J nfhs;s Kbfpd;wJ. 

ePuhLjy;: 

rq;ffhy kf;fs; gad;gLj;jpa nghUl;fs; midj;Jk; ,aw;ifje;j 

nfhilahfNt ,Ue;Js;sd. kf;fs; ePuhLtjw;Ff; $l ,urhadk; fye;j 

nghUl;fisg; gad;gLj;jtpy;iy vd;gijf; FWe;njhif Fwpg;gpLfpd;wJ. 
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$e;jypy; fhzg;gLk; vz;nza;g; giriag; Nghf;Ftjw;Ff; fspkz;izj; 

Nja;j;Jf; Fspj;Js;sdh;. ,d;Wk; rpw;W}Hfspy; ek; Kd;Ndhh; fspkz;izj; 

Nja;j;Jf; Fspg;gij tof;fkhff; nfhz;Ls;sdh;. ngz;fs; ePuhLk; nghOJ 

$e;jYf;F fspkz; ,l;Lg; gpirth;. ,jid>                

―……………ahnkk; 

$iof; nfUkz; nfhzHfQ; NrWk; 

Mz;Lk; tUFts; ngUk;NgijNa” (FWe;njhif.113: 5-6) 

vd;w Njhop $w;Wg; ghly;fs; gjpT nra;fpd;wJ. 

ehq;fs; vq;fSila $e;jiyj; Nja;j;Jf; Fspg;gjw;Ff; fspkz; vLf;Fk; 

nghUl;Lf; fhl;lhw;Wf;F tUNthk;> jiytpAk; mq;Nf tUths; vd;W Njhop 

jiytdplk; $Wtjhf ,lk; ngw;Ws;s kUjj;jpizg; ghlypd; top ePuhLtjd; 

nghUl;Lf; $e;jYf;F fspkz; gad;gLj;jpaijj; njhpe;J nfhs;sKbfpwJ.  

,d;Nwh ehk; ek;Kila $e;jYf;Fg; gytifahd ~hk;GfisAk;  

gad;gLj;JfpNwhk;. ,jdhy; gytpjkhd Neha;fspy; rpf;fpj; Jd;gg;gl Ntz;ba 

epiy Vw;gLfpwJ. ,e;Neha;fspypUe;J tpLgl rq;ffhy kf;fisg; Nghy ehKk; 

,aw;ifg; nghUl;fisg; gad;gLj;jp Neha;nehbfspypUe;J ek;ikg; ghJfhf;f 

KbAk;. 

czT: 

mtutH thOk; ,lq;fSf;F Vw;g czT Kiwfspy; khWghL fhzg;gLk;. 

,e;j khWghl;ilj; njhy;fhg;gpaH jpizf;Fhpa Kg;nghUs;fisf; $Wfpd;wNghJ 

fUg;nghUs;fshfj; 

―nja;tk; czhNtkhkuk; Gl;giw 

nra;jpahopd; gFjpnahLnjhif, 

mt;tifgpwTk; fUntdnkhopg‖ (njhy;.nghUs;.>mfk; : 20) 

 

vd;w E}w;ghtpy; $wpAs;shh;. czT vd;gJ xU kdpjDf;F kpfkpf Kf;fpak; 

vd;gjhy; nja;tj;jpw;F mLj;jjhf cditf; Fwpg;gpl;Ls;shh; njhy;fhg;gpah;. 

,jid 

―this ehspiungW}c %ud;‖; (FWe;njhif.364: 2) 

vd;W $wg;gl;Ls;sJ. taYk; tay; rhh;e;j ,lKk; kUjk; MFk;. Tay;ntsp;apy; 

this kPd;;fs; vspjhff; fhzg;gLk;. vdNt kUjk; rhh;e;j epyg; gFjpapy; 
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tho;fpd;w ePh; eha; this kPd;fis ,iuahf ngWfpd;wJ. ,j;jifa Chpid 

cilatd; jiytd; vd;W ,w;guj;ij $w;whf ,lk;ngw;Ws;s kUjj;jpizg; 

ghlypy; this kPd;fis czthfg; gad;gLj;jpa nra;jpia mwpe;J nfhs;s 

KbfpwJ. 

Rit khWgly;: 

ve;j czthapDk; xUKiwf;FNky; gad;gLj;Jk; NghJ mJjd;Dila 

,ay;G epiyapypUe;J khwptpLfpd;wJ. ―gofg; gofg; ghYk; Gspf;Fk;‖ ―msTf;F 

kPwpdhy; mKjKk; eQ;R‖ vd;gd Nghd;w gonkhopfs; RitkhWghl;il ekf;Ff; 

$Wfpd;wd. kUjj; jpizapYk; RitkhWghL Fwpj;J ,lk;ngWfpwJ.. 

―MHe;NjhHthapy; NjDk; Gspf;Fk;‖ (FWe;njhif.354: 2) 

vd;w mbfhl;Lfpd;wJ. gyKiw cz;ltuJ thapy; NjDk; Gspg;Gr; 

RitAilajhFk;. mjhtJ xUKiw cz;Zk; NghJ ,dpg;ghfTk; kPz;Lk; 

kPz;Lk; cz;Zk; NghJ RitkhWgl;Lk; Njhd;Wk; vd;gjidj; Njhop $w;wpd; 

topahfj; njhpe;J nfhs;s Kbfpd;wJ. 

jiocil: 

Mjpfhyj;jpy; kf;fs; ,iyjiofis Milahf mzpe;jpUe;jdh;. ―iggps; 

fijfs; vd;w E}ypy; gpNukh mtHfs; mj;jpkuj;jpd; ,iyfis MilNghy; 

ijj;Jj; jq;fs; ,ilapy; jhpj;Jf; nfhz;lhHfs;‖ (f.Nrud;>iggps; fijfs;> g.25) 

vd;W tptpypar; nra;jpia vLj;Jf; $wpAs;shH. kUjj; jpizapYk; jioia 

Milahf cLj;jpdH vd;w nra;jpAk; $wg;gl;Ls;sJ. 

―mants;shk;gy; mk;gifnewpj;jio‖ (FWe;njhif. 293: 5) 

vd;w mbapy; mofpa Mk;gy; kyhpdJ ,iyiaj; jiocilahfg; 

gad;gLj;jpdH vd;W $wg;gl;Ls;sJ. ,r;rhd;wpd; %yk; kUjj; jpizapy; 

jioia Milahf cLj;jpaJ ekf;Fj; njhpfpwJ. ,jd; %yk; goq;fhyj;jpy; 

kf;fs; jiofis Milahf mzpe;jij czuKbfpwJ. 

xg;gidfs;: 

Xg;gid vd;gJ xUth; moFf;F moFNrh;f;Fk; tpjkhfg; gytpjkhd 

nghUl;fisg; gad;gLj;jpj; jd;id myq;fhpj;Jf; nfhs;tJ. kUjj; jpizapy;  

thOk; kf;fs; jioia Milahf cLj;jpaJ kl;Lkpd;wp mzpfydhfTk;> 

G+thfTk; gad;gLj;jpj; jd;id myq;fhpj;Jf; nfhz;Ls;sdh;. ,jid 
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―cLj;Jk; njhLj;Jk; G+z;Lk; nrhP,Ak; 

jioazpg; nghype;jMankhL‖  (FWe;njhif 295: 1-2) 

vd;w mbfs; nkag;;gpj;Jf; fhl;bAs;sd. jioia Milahf cLj;jpAk;> 

kyHfspd; ,ilNa fl;b mzpe;Jk;> Fioahfmzpe;Jk;> jiyapNy G+thfr; 

nrhUfpAk; jd;id xg;gid nra;Js;sdh;. ,jd; top ve;jf; fhyj;J kf;fshf 

,Ue;jhYk;; mth;fs; jq;fis xg;gid nra;J nfhz;L tho;e;jpUe;jdh;; 

vd;gjid mwpe;J nfhs;s Kbfpd;wJ. 

njhopy;: 

―,aw;ifiaj; jdf;Fr; rhjfkhfg; gad;gLj;jpf; nfhs;Sk; nraNy 

goq;fhyj;jpy; njhopy; vdf; fUjg;gl;lJ. ,d;W njhopNy cyfj;ij ,af;Fk; 

rf;jpahftsHe;Js;sJ‖ (R. rf;jpNty;>ehl;Lg;Gw ,ay; Ma;T> g. 52). taYk; 

tay; rhh;e;j epyKkhfp akUjj; jpizapd; njhopiy 

―iftpidkhf;fs;jk; nra;tpidKbkhH 

RUk;GzkyHe;jthrk; fPo;g;gl 

ePbatuk;gpd; thbatpbDk;‖  (FWe;njhif> 309: 1-3) 

vd;W $Wfpd;wJ. mjhtJ> coTj; njhopy; nra;NthH jq;fSila epyq;fspy; 

fisr; nrbahf tsh;e;j nea;jy; kyhpid tay; tug;gpy; ,l;ldH vd;w 

nra;jpia mwpe;J nfhs;s KbfpwJ. 

KbTiu: 

,t;thWkUjj; jpizapNy $wg;gl;Ls;s tho;tpay; $Wfshd Nrty; 

$tpfz; tpopjy;> czT Kiwfs;;  gad;gLj;jpa Milfs;;> xg;gidf;fhfg; 

gad;gLj;jpa nghUl;fs;> mtHfSila njhopy; Kiwfs; vd ,it midj;Jk; 

,f;fl;Liuapy; tphpthff; $wg;gl;Ls;sJ. ,f;fl;Liuiag; gbg;gtUf;F 

,r;nra;jpfs; kpfTk; gaDs;sjhf ,Uf;Fk;. 

njhFg;Giu 

FWe;njhifapy; kUjj; jpiz 49 ghly;fspy; 34 Gyth;fs; $wpa 

tho;tpay; $Wfshf tpopj;njOjy;> ePuhLjy;> czT> cil> xg;gid> Nghd;w 

nra;jpfs; tpsf;fg;gl;Ls;sJ. rq;ffhyj;jpy; kf;fs; mjpfhiyapy; Japy; 

vOtjw;F cjtpaha; ,Ue;j Nrtypd; $tYk;> gwitfspd; xypAk;  kUjj; 

jpizapy;; Japy; vOtjw;Ff; fhuzkha; ,Ue;jij ghly; thpfs; %yk; mwpa 

Kbe;jJ. kf;fs; ePuhLtjw;Ff; $l ,urhadk; fye;j nghUl;fisg; 
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gad;gLj;jtpy;iy vd;gijf; FWe;njhif Fwpg;gpLfpd;wJ. $e;jypy; fhzg;gLk; 

vz;nza;g; giriag; Nghf;Ftjw;Ff; fspkz;izj; Nja;j;Jf; Fspj;Js;sdh;. 

taYk; tay; rhh;e;j ,lKk; kUjk; MFk;. tay;ntspapy; this kPd;;fs; 

vspjhff; fhzg;gLk;. vdNtkUjk; rhh;e;j epyg; gFjpapy; tho;fpd;w ePh; eha; 

this kPd;fis ,iuahf ngWfpd;wJ vd;gijAk; mwpfpNwhk;. kUjj; 

jpizapYk; RitkhWghL Fwpj;J$Wk; NghJ gyKiw cz;ltuJ thapy; 

NjDk; Gspg;Gr; RitAilajhFk; vd;W Rit gw;wpAk;> kUjj; jpizapy;  

thOk; kf;fs; jioia Milahf cLj;jpaJ kl;Lkpd;wp mzpfydhfTk;> 

G+thfTk; gad;gLj;jpj; jd;id myq;fhpj;Jf; nfhz;Ls;sdh;. coTj; njhopy; 

nra;NthHjq;fSila epyq;fspy; fisr;nrbahf tsh;e;j nea;jy; kyhpid 

tay; tug;gpy; ,l;ldH vd;w nra;jpiaAk; mwpe;J nfhs;s KbfpwJ.  
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Ma;Tr; RUf;fk; 

jkpo; nkhopapd; rpwg;Gf;fisAk;> ngUikfisAk;> eyd;fisAk; mwpar; 

rpw;wpyf;fpaq;fs; ngupJk; Jiz nra;fpd;wd. nghJthfr; rpw;wpyf;fpaq;fs; 

rkaj;ijNa gw;Wf;Nfhlhff; nfhz;L Njhd;Wfpd;wd. gf;jp ,yf;fpaj;jpd; 

tbtpy; khw;wj;ij Vw;gLj;j Ntz;Lk; vd;w Nehf;fKk;> ,iwtidg; gw;wpa 

gf;jpg; ghly;fis kf;fs; epidtpy; epWj;jp mijg; ghb kfpo Ntz;Lk; vd;w 

MirANk> me;jhjp ,yf;fpaq;fs; Njhd;wf; fhuzkhf mike;jd vdyhk;. 

mzpeyd; vd;gJ nra;Aspd; moif Nkk;gLj;JfpwJ. fUj;ij vspikahfTk; 

njspthfTk; ntspg;gLj;JfpwJ. jiykiy fz;lNjtH ,aw;wpa kUJ}ue;jhjp> 

me;jhjpapd; midj;Jg; gz;GfisAk; ngw;Ws;sJ. kUJ}ue;jhjpapy; jiykiy 

fz;l NjtH rptngUkhdpd;  gz;GfisAk;> kf;fspd; nray;fisAk; ctik> 

cUtfq;fs; %yk; vLj;jpak;gpa tpjj;jpid Muha;tNj ,f;fl;Liuapd; 

Nehf;fkhFk;. 

 

fUr;nrhw;fs;: ctik> cUtfq;fs;> tpid> gad;> nka;> cU> rptngUkhd;> 

jpUkhy;. 

 

ABSTRACT: 

        Minor literary works played a crucial role in understanding the uniqueness, greatness, 

and benefits of the Tamil language. Generally, these literary works are closely 

associated with religion. Anthathi  literature emerged with the aim of bringing 

transformation within devotional literature and inspiring people to remember and 

joyfully sing hymns about the divine. Poetic embellishments enhance the beauty of 

verses and help convey ideas in a simple and clear manner. This article explores how 
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Maruduranthathi illustrates the qualities of Lord Shiva, who resides in Thalaimalai, and 

the actions of devotees through similes and metaphors. 

Keywords: Simile, Metaphor, Action, Purpose, Truth, Form, Lord Shiva, Lord 

Thirumal 

Ma;T Kd;Diu: 

 kUJ}ue;jhjp vd;gJ ghz;ba ehl;by; cs;s kUJ}upd; fz; Nfhapy; 

nfhz;L vOe;jUspapUf;Fk; rptngUkhd; kPJ E}W nra;As;fshy;> me;jhjpj; 

njhil mikAkhW ghlg;ngw;wnjhU rpwpa E}yhFk;. jiykiyfz;l NjtH 

jd;Dila tWikiaj; jPHf;Fk;gbj; jd;Dila topgL flTshfpa 

rptngUkhid epidj;Jg; ghly;fisg; ghbdhH. ,t;thNw kUJ}ue;jhjp 

Njhd;wpaJ. ftpij ed;Frpwg;Gw;W tpsq;f cjTtJ ctik> cUtfk; Nghd;w 

mzpfshFk;. ,yf;fpaj;jpd; fUj;Jf;fisAk;> czHr;rpfisAk; njspthfg; 

Gyg;gLj;j mzpfNs nghpJk; Jiz nra;fpd;wd. 

jiykiy fz;l NjtH rptngUkhdpd; jd;ikfisAk;> gz;GfisAk; ctik> 

cUtfq;fs; %yk; vLj;Jiug;gij tpsf;Ftjhf ,f;fl;Liu mike;Js;sJ. 

me;jhjp 

 jkpo; nkhopapy; Njhd;wp tsHe;jpUf;fpd;w rpw;wpyf;fpaq;fspy; 

me;jhjpAk; xd;W. XH ,yf;fpak; fhyr; #o;epiy> kf;fspd; kdg;ghq;F 

Mfpatw;wpd; jd;ikf;Nfw;gj; Njhd;Wfpd;wJ. mt;tifapy; ghHf;Fk; NghJ 

me;jhjpapd; Njhw;wk; gf;jpapd; tpisthy; Vw;gl;ljhf mwpayhk;. me;jhjp 

,yf;fpaj;jpd; fhyk; fp.gp.5 Mk; E}w;whz;Lvd;W mwpQHfs; $Wfpd;wdH. 

 ―me;jhjp vd;gJ xU E}ypd; xt;nthU ghlypYk; cs;s ,Wjp 

vOj;Njh> mirNah> nrhy;Nyh> rPNuh> mbNah ,tw;wpy; xd;W mLj;j ghlypd; 

njhlf;fkhf ,Ue;J> ,Wjpg; ghlypd; ,WjpAk;> Kjw;ghlypd; KjYk; xd;whf 

,izAk; gb xU khiyahfj; njhLg;gJ me;jhjp‖ MFk;. 

(gp.fypangUkhs;>me;jhjp ,yf;fpa tuyhW> g.15.) 

 me;jk;+Mjp vd;w ,Unrhw;fspd; $l;L tbtNk me;jhjp MFk;.―me;jk; 

vd;why; ,Wjp> Mjp vd;why; Kjy;.xU nra;Aspd; ,Wjp kw;nwhU nra;Aspd; 

njhlf;fkhf mikAk; gbg; ghLtjhy; ,J me;jhjp vd;W ngaH 

ngw;Ws;sJ.‖(e.tP. nrauhkd;> rpw;wpyf;fpar; nry;tk;> g.59.) 
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  c.Nt.rhkpehijaH me;jhjp gw;wpf; Fwpg;gpLifapy; ―me;jhjp vd;gJ 

,uz;L mbfSf;Fk;> ,uz;L nra;As;fSf;Fk; ,ilNa fhzg;gLk;. ,tw;Ws; 

,uz;L mbfSf;fpilapy; miktJ me;jhjpj; njhil vd;Wk;> ,uz;L 

nra;Al;fSf;F ,ilapy; miktJ nra;As; me;jhjp‖ vd;Wk; $WfpwhH. 

(KdpaKj;J> rpw;wpyf;fpaj;jpy; klf;fzp> g.224). ,yf;fz E}y;fspYk; 

me;jhjpapd; ,yf;fzk;> mikg;G gw;wpa nra;jpfs; $wg;gLfpd;wd.  

― tpUe;Nj jhDk; 

        GJtJ Gide;jahg;gpd; Nkw;Nw ‖ (njhy;.> nghUs;.> nra;>237) vd;Wk; 

―me;jk; Kjyhj; njhLg;gJme;jhjp‖ (ahg;gUq;fyf; fhhpif>cWg;gpay;>17)MFk;. 

mzp eyd;fs; 

jkpopd; njhd;ikahd ,yf;fz E}yhd njhy;fhg;gpak; ctikapay; 

topahf mzpapyf;fzj;jpd; Njhw;wj;jpw;F mbg;gilahf mikfpd;wJ. ,jidj; 

njhlHe;J jz;bayq;fhuKk; mzpapyf;fzj;ijf; $Wfpd;wJ. ftpQHfs; 

jq;fSila ,yf;fpaq;fspy; mofpw;fhfTk; nghUs; tpsf;fj;jpw;fhfTk; 

mzpapyf;fzj;ijg; gad;gLj;Jfpd;wdH. 

jz;bayq;fhuk; vd;gJ jkpo; ,yf;fpaj;jpy; mzp ,yf;fzj;ij tpsf;Fk; 

E}yhFk;. ,J tlnkhop ,yf;fz E}yhd fhtpaju;rj;ij mbg;gilahff; nfhz;L 

vOjg;gl;lJ. ,e;E}iy vOjpatH jz;b MthH. jz;bayq;fhuk; jkpopy; 

vOjg;gl;l mzp ,yf;fz E}y;fspy; Kf;fpakhdjhff; fUjg;gLfpwJ. 

―jd;ik ctik cUtfk; jPtfk; 

gpd;tU epiyNa Kd;dtpyf;Nf 

Ntw;Wg; nghUs;itNgNtw;Wik tpghtid 

xl;Nl mjprak; jw;Fwpg; Ngw;wk; 

VJ El;gk; ,Nyrk; epuy;epiw 

Mu;t nkhop Rit jd;Nkk; ghl;Liu 

gupah ak;Nk rkhapjk;cjhj;jk; 

mupJzu; mtEjp rpNyil tpNrlk; 

xg;Gikf; $l;lk; nka;g;gL tpNuhjk; 

khWgL Gfo;epiy Gfohg; Gfo;r;rp 

epju;rdk;Gzu;epiy guptUj; jidNa 

tho;j;njh(L)rq;fP uzk; gh tpfk; ,it 
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Vw;wnra;Al;(F) mzpVo; Ie;Nj.‖ (jz;b.> nghUszpapay;> E}w;gh.26) 

vd;W jz;bayq;fhuk; jd;Dila nghUszpapaypy; 35 mzpfs; ,Ug;gjhff; 

Fwpg;gpLfpd;wJ. 

ctik 

 mzpfs; gytw;Ws;Sk; vspikahdJ ctikazpNa MFk;. jhd; $w 

te;jxd;wpw;F tpsf;fk; ju Ntz;bAk;> mg;nghUspd; XH ,ay;igAk;> my;yJ 

gy ,ay;GfisAk; vLj;Jf;fhl;l Ntz;ba fhuzj;jhYk; ftpQd; ctikiaf; 

ifahSfpd;whd;. 

 ,yf;fpaf; fiyapy; fl;Lf;Nfhg;ghd czHr;rp> fw;gid> xypeak; 

,it ctikfshy; rpwg;gpf;fg;gLfpd;wd. ctikahdJ ghlypd; cs;she;j 

nghUis xspuitf;Fk; kpd; tpsf;FMFk;. 

    cyfpaypy;> VNjDk; xU nghUisf; fz;lTld; mjNdhL gpwpnjhU 

nghUis VNjDk; xU tifapy; xg;gpl;L vz;ZtJk;> xg;gpl;Lf; $WtJk; kdpj 

,ay;G MFk;. ,yf;fpaq;fspy; nghUisj; njspthfg; Gyg;gLj;Jtjw;fhfTk;> 

,yf;fpaj;jpd; mofpw;fhfTk;> nghUl;fspilNa xg;Gik fhl;Ltjw;fhfTk;> 

gad;gLj;jg;gLk; ,k;Kiwf;F ctik vd;W ngaH. ctikfs; ,yf;fpaj;jpy; 

tUfpd;w ,lj;ijg; nghWj;J ,yf;fpaKk; Vw;wk; ngWfpd;wJ. ( gh. KUNfRthp> 

fhg;gpaq;fspy; ctk cUGfs;> g.7) 

 njhy;fhg;gpak; Kjyhd gy ,yf;fz E}y;fSk; mzpfisg; gw;wp 

tpsf;fpf; $Wfpd;wd. njhy;fhg;gpaH mzpfSf;nfy;yhk; jhahfpa ctikapd; 

rpwg;igf; fUjp ctktpay;  vd;w XH ,aiymikj;Js;shH. mjpy;> 

  ―tpidgad; nka;cUvd;wehd;Nf 

            tifngw te;j ctkj; Njhw;wk;‖ (njhy;> nghUs;> ctk>1) 

vd;W $Wfpd;whH.  tpidahfpa njhopy;> gad;>nka;ahfpa tbtk;> cUthfpa 

epwk; Mfpa ehd;Ftifahf  ctikfs; Njhd;Wk; vd;Wnjhy;fhg;gpaH 

$Wfpd;whH.cjhuzkhf GypNghy; gha;e;jhd;>kio tpio jlf;if> Nta; 

kUs;gizj;Njhs;>jhkiur;NrtbNghd;wtw;iwf; $wyhk;. NkYk;> ctk 

cUGfshfj; njhy;fhg;gpaH Kg;gj;jhW cUGfisf; $Wfpd;whH. 

xU nghUspd; rpwg;G>mjd; eyd;>mjd;Nky; nfhz;Ls;s Ngud;G>mjd;typik> 

,itfs; ctikNjhd;Wk; ,lkhff; fUjg;gLfpd;wJ.,ijj;jhd; njhy;fhg;gpaH 

ctktpaypy;> 
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―rpwg;Ng eyNd fhjy; typnahL 

me;ehy; gz;Gk; epiyf;fsk; vd;g‖  (njhy;> nghUs;>ctk>4) 

Fwpg;gpLfpd;whH. 

     jiykiy fz;l NjtH kUJ}ue;jhjpapy; ctikfis kpFjpahff; 

ifahz;Ls;shH. mtw;Ws; rpy fhl;lj;jf;fd. 

njhopy; ctik 

xU nghUspd; nray;ghL my;yJ njhopiy> kw;nwhU ed;F mwpag;gl;l 

nraYlk; xg;gpl;L tpsf;FtJ njhopy; ctikMFk;. 

― ekdj; jpahddQ; nrd;df; 

nfhjpj; njk;ik ehbLKd;‖ (kUJ}ue;jhjp> ghly;.4) 

,akdpd; njhopy;> ,akd; rKj;jpuj;jpy; Njhd;wpa eQ;irg; Nghy; rpde;J vk;ik 

Njb tUthd; vd;W ctikg;gLj;jg;gLfpwJ.  

―tpe;j kjkh tpidak uh‖ (kUJ}ue;jhjp> ghly;.8) 

vd;gjpy; tpe;jkiy Nghy kjj;ij cilad ahidfs; vd ctkpf;fg;gl;Ls;sJ. 

 meq;fidak; gyUq; fdQ;NrH Foypf; fUk;gifNa‖   (kUJ}ue;jhjp> ghly;.25) 

vd;gjpy; fhkDila Ie;JkyHf;fizfSk;> Kfpiyg; NghYk; $e;jiy cila 

jiykfSf;Fg; ngUk; gifahf cs;sJ vdj; jiytpapd; $e;jYf;F ctik 

$wg;gl;Ls;sJ. 

nka; ctik 

xU nghUis mjd; ,ay;ghd Njhw;wj;ij itj;J xg;gpLtJ nka; 

ctik MFk;. 

―juthfkQ;rd;d nkaf;$w;W‖ (kUJ}ue;jhjp> ghly;.35) 

vd;gjpy; kiyiag; Nghd;w khHigAk;>Nkfj;ijg; Nghd;w cliyAk; 

cilatdhff; $w;Wtd; ,akd; $wg;gLfpd;whd;. 

―fdy; fz;zH‖ (kUJ}ue;jhjp> ghly;.20) 

  neUg;Gf; fz;zuhfpa rptngUkhd; vd;W rptngUkhdpd; fz; 

ctkpf;fg;gLfpd;wJ. 

―fdfj; jkutpe; jg;gjk;‖ (kUJ}ue;jhjp> ghly;.21) 

jhkiu kyH Nghd;w ghjj;ijAilats; ghHtjp Njtp vdg; ghHtjpapd; 

ghjj;jpw;F ctik $wg;gl;Ls;sJ. 
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cU ctik 

  epwk;> tbtk; Nghd;wtw;iw mbg;gilahff; nfhz;L mikAk; ctik                 

cUctik MFk;. 

―nra;atdj;jtdk;gd; dpUfuj;jhd;‖ (kUJ}ue;jhjp> ghly;.17) 

rpte;j tz;zj;ijAilatd; KUfg;ngUkhd;. 

―mtjupf; Fk;gRe; NjDe; jUQ;nrhy; yKnjhOfp‖(kUJ}ue;jhjp> ghly;.9) 

fUk;gpd; rhw;iwAk; ey;yNjidAk; Nghy mkpo;jk; jUk; nrhy; xOFk; thia 

cilats; jiytp vd;Wk;>NkYk; 

―jpUg;gq;if aj;jek; khJf; fspj;jtd; nre;JtHtha;j; 

jpUg;gq;if aj;jd;G $HkU J}ud; epiunaOe;j 

jpUg;gq;if aj;jdthfj;jdhd;Kfd; nwk;Kd;kOj; 

jpUg;gq;if aj;jdpUg;gndd; ndQ;rpw; wpUf;fwNt‖ (kUJ}ue;jhjp> 

ghly;.1) 

nrk;gtsk; NghYk; thia cila jpUkfs;> miy vOe;Jxypf;fpd;w ePiu 

cila Mokhfpa fliyg; Nghd;w cliy cila jpUkhy; vd ,uz;L 

ctikfs; ,g;ghlypy; ,lk; ngw;Ws;sd. ,it  epwk; Fwpj;jike;j cU 

ctikfs; MFk;. ,it Nghyg; gy ghly;fspy; jiykiy fz;l NjtH 

ctikfisg; gad;gLj;jpAs;shH. 

cUtfk; 

cUtfk; vd;gJ xU nghUis my;yJ fUj;ij> NtnwhU nghUSld; 

xg;gpl;L mit ,uz;Lk; xd;W jhd; vd;W $WtJ MFk;. mjhtJ xU 

nghUis ,d;ndhU nghUspd; jd;ikNahL xg;gpl;L mJ jhd; ,J vd;W 

$Wk;xU ,yf;fpa cj;jp jhd; cUtfk; MFk;. fhyk; nry;yr; nry;y 

ctikahdJ> ctikj; njhifahfTk;> gpd;dH cUtfkhfTk; khwptpl;ld. 

mjhtJ jhkiuad;d Kfk;> jhkiu Kfkhf khwp> gpd;dH Kfj;jhkiu vd;W 

$Wk;gb Mapw;W. ,q;qdk; $Wtjhy; GjpaNjhH moF Njhd;wpaJ. ,ijg; 

gpw;fhyj;jpy; cUtfk; vd;W mioj;jdH  ( m.r.Qhdrk;ge;jd;> ,yf;fpaf; 

fiy> g.254). ctikapypUe;J cUtfk; Njhd;wpdhYk; ,uz;bw;Fk; NtWghL 

cz;L. njhy;fhg;gpaH ,t;NtWghl;il nghpjhff; fUjtpy;iy. Mjyhy;jhd; 

mtH> 
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 ―nghUNs ctkk; nra;jdHnkhopapDk; 

   kUsW rpwg;gpd; m/J ctkkhFk;‖ (njhy;> nghUs;> ctk. 9) 
vd;W $WfpwhH. 

―ctikAk; nghUSk; Ntw;Wik xoptpj;(J) 

xd;(W) vd khl;bd;m/(J) cUtfk; MFk;.‖ 

      (jz;b.> nghUszpapay;> E}w;gh.34) 

 ―,uz;L nghUs;fSs; xd;iwkw;nwhd;wpd; Nky; Vw;wpf; $Wjy; cUtfk;. 

jkpopy; mzpapyf;fzk; gw;wpf; $Wk; jz;bayq;fhuj;jpy; nghUszpfSs; 

xd;whf cUtfk; $wg;gLfpwJ. ctkhdk;> ctNkak; vd;Dk; ,uz;bw;Fk; 

,ilapYs;s Ntw;Wikia ePf;fpf; $Wjy; cUtfk; vd;W jz;bayq;fhuk; 

,yf;fzk; $Wfpd;wJ. jz;bayq;fhuk; cUtfj;ij 15 tiffshfg; gFj;J 

tpsf;FfpwJ. NtWgl;lit Nghyj; Njhd;Wk; nghUs;fSf;F ,ilapYk; XH 

xg;Gik fhz;gJjhd; cUtfk; vd;W fpNuf;fr; rpe;jidahsuhd mhp];lhl;by; 

$WfpwhH. (tho;tpaw; fsQ;rpak;>njhFjp -5> g.103) kUJ}ue;jhjpapy; rpy 

ghly;fspy; cUtfq;fs; mike;Js;sd. 

―…mj;jp ahid dj;j‖(kUJ}ue;jhjp> ghly;.4) 

     MidKff; flTSf;Fj; je;ijahthH rptd; vd;gJ ,jpy; $wg;gl;lJ. 

,q;F tpehafH ahid vd;NwFwpf;fg;gLfpd;whH. 

―tiuauk; gha;fjpH itNtd; KUfH tOitKf 

tiuauk; ghrpiyf; fQ;rg; Gdd;kUJ}uHnts;sp 

tiuauk; gha;ril ahhpir NaOk; tutikj;j 

tiuauk; gha;tuf; fz;NlhH kyub te;jpg;gNd‖ (kUJ}ue;jhjp> ghly;.31) 

,g;ghlypy;> VopirfisAk; tUk;gb mikj;j Nta;q;Foy; jpUkhy; vd;W 

cUtfg;gLj;jg;gLfpwJ. 

KbTiu 

     ctik cUtfq;fs; Nghd;w mzpfs;> tUzidfs;>fw;gidfs; 

Nghy;td ,yf;fpaq;fspy; kpFjpahf mikfpd;w NghJ mt;tpyf;fpak; 

Nghw;Wjw;Fhpa rpwe;j ,yf;fpakhf mikAk;. mt;tifapy; jiykiy 

fz;lNjtH ,aw;wpAs;s kUJ}ue;jhjpapy; ,t;tpyf;fpar; rpwg;Gf; $Wfs; 

kpFjpAk; ,lk;ngw;Ws;sd. kUJ}ue;jhjpapy;  jiykiyfz;lNjtH ,iwtdpd; 

gz;Gfis ctik> cUtfk; %yk; njspthf vLj;Jf;$Wfpd;whH. 
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njhFg;Giu 

rq;ffhyj;jpw;Fg; gpd; jkpopy; rpw;wpyf;fpaq;fs; mjpfkhf tsuj; 

njhlq;fpd. flTs;> kd;dd;> ts;sy;> FU> kf;fspy; rpwe;NjhH Nghd;Nwhhpd; 

rpwg;Gf;fisAk;> gz;GfisAk; ,yf;fpaj;jpy; $WtJ rpw;wpyf;fpaq;fspd; 

Nehf;fkhf cs;sJ. gpuge;j kugpay; 96 tifr; rpw;wpyf;fpaq;fs; vd;Wk; 

,yf;fpa tifik mfuhjp 380 tifr; rpw;wpyf;fpaq;fs; vd;Wk; $Wfpd;wd. 5 

Mk; E}w;whz;by; me;jhjpf;F tpj;jpl;ltH fhiuf;fhyk;ikahH MthH. me;jhjp 

,yf;fpaq;fs; ghLtjw;F kpfTk; vspikahf ,Ug;gjhy; kf;fs; midtUk; 

tpUk;gpg;gbf;fj; njhlq;fpdH. gue;Jgl;l XirAila ghf;fisf; nfhz;l 

nra;Al;fSf;F mofpidj; jUtJ mzp MFk;. mzpfs; fUj;Jfisj; 

njspTgLj;j cjTfpd;wd. jiykiy fz;l NjtH jk;Kila kUJ}ue;jhjpapy; 

ctik> cUtfq;fisg; gad;gLj;jpr; irt rkaj;ijg; gw;wpAk;   

flTsHfisg; gw;wpAk; rpwg;ghff; Fwpg;gpl;Ls;shh;. 
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ABSTRACT 

Bearing witness to the Holocaust is not a passive and silent act. It took the 

traumatised survivors all their strength and will to reproduce in words the deliberate and 

systematic annihilation of millions by the Nazi regime among which were their loved 

ones and last living connection to the world. Even as they were struggling to understand 

the Holocaust and write down their experiences, they were confronted with the question 

of the obscenity of understanding the Holocaust and the impossibility of aesthetic 

representation of the genocide. This paper looks into how transcending the questions of 

the right mode of remembering and confines of genre, poetry serves as a fitting medium 

for Charlotte Delbo to commemorate her dead comrades, negotiate personal trauma and 

extend a call to remember.  

 

Keywords: Charlotte Delbo, Holocaust, Representation, Commemoration 

 

The Holocaust continues to challenge the boundaries of representation and 

understanding, demanding not only historical accuracy but also profound ethical 

responsibility in its retelling. Among the many voices that emerged from its horrors, 

Charlotte Delbo‘s stands apart for its lyrical urgency and moral clarity. A non-Jewish 

survivor and member of the French Resistance, Delbo transforms the ineffable pain of 

Auschwitz into a poetic form that defies traditional narrative structures. This paper 
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explores how Delbo‘s verse testimonyrooted in personal memory and collective 

traumafunctions as a medium of commemoration, a space for mourning, and a moral 

summons to the living. Through her piercing poems, Delbo speaks to conscience, 

bearing witness not merely to atrocity but also to the human spirit‘s fragile endurance. 

Her work invites us not only to read but to see, to become witnesses to the act of 

witnessing itself. 

The Holocaust or the Shoah refers to the planned and systematic annihilation of 

eleven million people in Europe by the Nazi regime between the years 1931 to 1945. 

Among them were six million Jews- the largest group of victims and five million other 

people such as political prisoners, resistance workers, homosexuals, Jehovah Witness, 

gypsies and physically and mentally disabled people who did not consist of the Nazi 

idea of an ideal citizen. Charlotte Delbo was a member of the French Resistance and 

survivor of the Holocaust and her trilogy, Auschwitz and After serves as a record to the 

horrors of the Holocaust from the perspective of a non-Jew.  

Charlotte Delbo was a French theatre artist and political activist. When France 

was invaded by the German forces in 1940, she was travelling in Buenos Aires as the 

assistant of the French writer and director, Louis Jouvet. On hearing about the political 

situation in France, Delboreturned to France, rejoined her husband George Dudach and 

took active part in the French Resistance. Accused of distributing anti-German leaflets, 

they were arrested in 1942.Her husband was immediately executed and Delbo was 

deported to Auschwitz after a short term at a transit camp.  

The convoy that left on 24 January 1943 had Delbo and 230 French women who 

were mostly members of the resistance movement. The first contact with Auschwitz 

was brutal and Delbo describes, "We did not move. The will to struggle and endure, life 

itself, had taken immediate refuge in a shrunken part of our bodies, somewhere in the 

immediate periphery of our hearts. We stood there motionless, several thousand women 

speaking a variety of languages from all over, huddled together, heads bowed under the 
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snow‘s stinging blasts (23)‖. Their struggle for survival in the camps were marked with 

unimaginable horrors and humiliation.  

Twenty seven months later, in 1945, when the Swedish chapter of the 

International Red Cross helped in liberating the camp inmates, only 49 women of 

Delbo‘s convoy were alive to return to France.  

The much longed for liberation was not as delightful as Delbo and her 

campmates had imagined. Adjusting to the post-war survival in France and reintegrating 

herself in a world that did not understand her Auschwitz experience were difficult and 

marked with severe trauma and Post Traumatic Stress Disorder. The first cup of coffee 

she tried to relish nearly killed her, her first cigarette in years did not taste as good, the 

freedom was terrifying, the company of people was unbearable, and she was constantly 

haunted by the memory of Auschwitz and her friends who died there.  

She was also filled with rage at the people she saw around her who went about 

their work as if this calamity had not happened. Strangely she longed for the familiarity 

of the camps and the company of her campmates.  She was engulfed in ringing silence 

and the excessive trauma of the Auschwitz experience had filled her with muteness and 

emptiness. She writes, As far as I‘m concerned/ I‘m still there/ dying there/ a little more 

each day/ dying over again/ the death of those who died. (234) 

As in the case of Delbo, the trauma of the Holocaust benumbed the survivors 

into silence and breaking the silence for the sake of testimony and cure was the greatest 

challenge that the survivors faced. Silence was the only possible response to many who 

went through the horrors of the Holocaust and they were caught up in the double bind 

between the need to bear witness and the inability to speak.  

Holocaust scholar Rosenfeld affirms this when he says, ―the Holocaust demands 

speech even as it threatens to impose silence…while it may be blasphemous to write, 

silence would be far more blasphemous‖ (14). The inadequacy of language to express 

the horrors they witnessed also forced them into silence. As survivor, Schreiber Weitz 
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has said, ―To speak is impossible, and not to speak is impossible‖ (video interview 

1980). When they finally mustered the strength and courage to break the silence, the 

medium of expression or the mode of representation also became a problem.  

Holocaust literature constantly encounters the problematics of representation. 

Questions arise if aesthetics are appropriate to express the horrors of the Holocaust and 

if it is ethical to Holocaust to evoke art and there is always the fear of trivialising the 

Holocaust. Elie Wiesel has opined that there can be no novels about Auschwitz;critic 

Alfred Kazin asks, ―what does literature signify in the face of such total 

condemnation?(Ezrahi xi)‖ and Theodor Adorno has famously declared that to write 

poetry after Auschwitz is barbaric. This dictum of Adorno has challenged Holocaust 

writers for decades posing the question of which would be the right genre of 

representation to the Holocaust. Charlotte Delbo transcends the dictum and poetry 

emerges from Delbo‘s memoirs with three functions-to bear testimony and 

commemorate the dead, to rememorate personal trauma seeking therapeutic relief and 

give out a call for conscience.  

In herpoems, Delbo combines deep memory and sense memory to create a visual 

verbal picture that challenges our willingness and ability to see. Her testimony defies 

genre and the content becomes more important than the form. Even her prose is 

effortlessly poetic and poems for Delbo become mediums of representing memory, 

conveying trauma, inviting the reader into a dialogue and commemorating the dead. 

Delbo was distressed with survivor guilt and the burden to bear witness for the perished. 

The memory of the perished and their ghosts started haunting her from the moment of 

liberation even when they left the camp for the very last time and stepped into freedom, 

―Forward! The column sets off, walks through the gate. 

Then, the voice of one of us rises. ―Comrades! Think of those we are leaving 

here. Let‘s have a moment of silence for them.‖ And this voice asking for silence breaks 

the silence‖(223).Commemoration of the dead was the chief impetus for Delbo to write. 
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Poetry came naturally to Delbo and it helped her effectively commemorate the memory 

of her dead comrades.  

Poetry helped her describe the unthinkable by delving deep below the everyday 

memory to the glistening and hardened skin of Auschwitz to reveal flashbacks, 

nightmares and memories of dehumanised bodies. In a title-less verse, she talks about 

how the most beautiful, the most attractive, courageous and the best women had 

meaninglessly perished. She names their body parts in an effort to re-member her fellow 

victims as a first step to remember them, ―Yvonne Picard/ who had such lovely breasts/ 

died./ Yvonne Blech/ who had almond-shaped eyes/ and eloquent hands/ died./ 

Mounette died/ who had such a lovely complexion/ a full mouth/ a silvery laugh./ 

Aurore/ who had mauve,/ mallow-colored eyes/ died./ So much beauty and youth/ ardor 

and promise . . ./ All as brave as heroes of ancient Rome./ And Yvette also died/ who 

was neither pretty nor anything special/ yet braver than anyone./ And you Viva/ and I 

Charlotte/ who have nothing lovely left/ shall soon be dead‖ (146). 

To name someone is to acknowledge their existence and Delbo often dedicates 

her poetic vignettes to her friends, ‗Yvonne Blech‘, ‗Marie‘, ‗Denise‘ so that their 

names would be remembered. Most of Delbo‘s poems have no titles or punctuations. In 

some pages there is more empty space than words but creates an effect perfect to 

express trauma and anguish.Her language stems from her sense memory and she shuns 

narrative impulse that depends on reflection but instead forges a style of direct 

confrontation drowning all intellectual defences. Delbo‘s poems not only help her in 

recounting the collective memory of the dead but also in negotiating personal memory 

and trauma. Delbo was freshly widowed before she was sent to Auschwitz. She deeply 

loved Dudach, her young and handsome husband of eight years. Though she was given 

a brief moment to bid farewell before his execution, she never could fully mourn his 

death or come to term with the grief. Poetry became a medium to talk about this pain 

and helped her in the process of overcoming grief.  
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There is a marked poetic beauty in the verses she speaks about Dudach. The 

stanzas alternate between two time periods of the past- their Pre-Holocaust days and the 

last day they met to part- March 21
st
, 1942. She remembers how she used to call him her 

―young tree- smooth and straight‖. Thinking of it in the present becomes painful, ―I 

used to call him my young tree/He was as handsome as a pine/ The first time I saw him/ 

His skin was so soft/ the first time I held him/ and all the other times/ so soft that 

thinking of it todayis like not feeling one‘s own mouth…‖ (123)She did not have other 

close family members and never married again. Dudach‘s loss was something she never 

fully overcame; the one who died for a cause, ―I did not give him up/ death tore him 

from my arms/ and also, this cause/ stronger than my love./ For this cause/ he had to 

die/ for my love/ he should have lived (125-126). 

For Delbo personal subjective memory is also continuous cry for the awakening of 

the conscience of all humanity.―Try to look. Try to see‖is one of the recurrent refrains of 

Delbo‘s writings. She writes, ―I died in Auschwitz, but no one sees it‖ (xxiv). Through her 

poems, she directly addressed us, the readers who live in safety in the other side of the 

barbed wire. It was her intention to make the world ―look and see‖ through her writings. 

One can see that her written words do emanate from the depth of her sense memory 

scalding the reader with the challenge to ―look and see‖ the unthinkable atrocities against 

human bodies and dignity. Lawrence Langer calls her writing ―Literature of Conscience‖. 

Delbo writes four interpellations of ‗You‘ in her memoir. In these poems, there is 

a tense dialogue between ―Us‖-those who went through the Holocaust and ―Them‖- the 

others who were not survivors or victims of the event. These poems become her appeal to 

the absence of understanding, muteness and indifference. ―You who have wept‖ is 

addressed to Christians, ―You who have wept two thousand years/ for one who agonized 

for three days and three nights/ what tears will you have left/ for those who agonized/ far 

more than three hundred nights and far more than three hundred days/ how hard/ shall you 

weep/ for those who agonized through so many agonies/ and they were countless/ They 
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did not believe in resurrection to eternal life/ and knew you would not weep‖ (61). 

The poem, ―O you who know‖ is addressed to the people who think they 

understand the Holocaust. She makes it clear that the Holocaust cannot be fully 

understood by someone who has never been in a camp, ―O you who know/ did you know 

that hunger makes the eyes sparkle that thirst dims them/ O you who know/ did you know 

that you can see your mother dead/ and not shed a tear/ O you who know/ did you know 

that in the morning you wish for death/ and in the evening you fear it/ O you who know/ 

did you know that a day is longer than a year/ a minute longer than a lifetime…/ Did you 

know that suffering is limitless/ that horror cannot be circumscribed/ Did you know this/ 

You who know‖. (11)  

Her poem, ―You cannot understand‖ is towards the readers who have never shared 

her experience and can never understand. Even as she calls the reader for a dialogue, she 

pushes them away, ―You cannot understand/you who never listened/ to the heartbeat/ of 

one about to die‖ (127).The poem, ―So This is What You Believed‖ seeks to alter the 

flawed impressions of the non-survivor reader and the fourth interpellation ―Prayer to the 

Living to Forgive Them for Being Alive‖ is addressed to the by-standers who are callous 

and unnoting. It shows the immense and helpless anger towards the living masses who do 

not know or care about anything that had happened in Auschwitz. These poems make 

ethical demands on the reader, give out a call to their conscience and implore the living to 

make their lives worthwhile.  

Delbo‘s poetic testimony can be better understood when read in conversation with 

other Holocaust writers and thinkers. Primo Levi‘s reflections in If This is a Man resonate 

with Delbo‘s articulation of survivor guilt. Levi writes, ―We, the survivors, are not the 

true witnesses‖ (63), acknowledging the burden of having lived while others perished, a 

sentiment echoed in Delbo‘s line, ―I did not give him up / death tore him from my arms‖ 

(125). Elie Wiesel‘s insistence on the moral imperative to testify, ―For the dead and the 

living, we must bear witness‖ (Wiesel viii)finds voice in Delbo‘s recurring plea, ―Try to 
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look. Try to see.‖ Her writing insists on the reader‘s engagement with history‘s brutal 

truth. 

Lawrence Langer‘s concept of the "literature of atrocity" helps us grasp Delbo‘s 

refusal of neat narrative arcs or conventional realism. Her fragmented form, silence, and 

the white space on the page reflect what Langer calls the ―ruins of memory‖not orderly 

recollection but shattered remnants (Langer 15). Dori Laub, a psychoanalyst and 

Holocaust survivor, asserts that testimony is both ―a process that takes place within the 

testimonial relationship‖ and an act of ―bearing witness to oneself‖ (Laub 70). Delbo‘s 

poetry which is non-linear, visceral, and unmediateddemonstrates this self-witnessing. 

Her interpellations of the reader (―You who know‖) are dialogic enactments of Laub‘s 

testimonial encounter. 

Marianne Hirsch‘s theory of ―postmemory‖ clarifies Delbo‘s intention to reach 

generations who did not witness the Holocaust but inherit its trauma. Hirsch writes that 

postmemory is ―distinguished from memory by generational distance and from history by 

deep personal connection‖ (Hirsch 22). Delbo‘s poems, stripped of context and 

chronological time, bridge this distance. Her poetic fragments become vehicles through 

which later generations may feel the resonance of a past they never lived but must 

nonetheless remember. 

These intertextual frameworks not only illuminate Delbo‘s contributions to Holocaust 

literature but also affirm the singular power of poetic testimony to communicate what 

history alone cannot. 

Poetry was Delbo‘s way of remembering the dead, expressing trauma, negotiating 

memory, initiating dialogue with the living and also a vehicle of hope. Through her verse 

she tries to reinstate human goodness and believe in new beginnings. Though difficult for 

her to implement in reality, verses gave her a chance to hope against hope towards 

goodness and new life, ―A child gave me a flower/ one morning/ a flower pickedfor me/ 

he kissed the flower/ before giving it to me/ and asked me for a kiss/ this boy the color of 
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licorice/ who smiled at me/ in Sicily./ There is no wound that will not heal/ I told myself 

that day/ and still repeat it from time to time/ but not enough to believe it‖. (240-241) 

For the artist in Delbo, traumatic narrative cannot be a realistic depiction in a 

chronological and linear order. For her, experience comes clad in poetry, prose poems, 

vignettes presented in a postmodern melange without ant signposts, markers of time and 

space. There are only raw experiences of pain, trauma and the will to testify.Through 

poetry she invents a new style to freeze the horror. With alarmingly beautiful lines, music-

like incantations, impossible metaphors, shrinking space, pauses and silence she obtains 

the desired effect of transmitting trauma through her poem. Poetry, for Delbo,provides a 

better presentation of the reality than any other mode of realistic presentation in 

commemorating the dead, remembering personal trauma, extending a call to the 

conscience and to evoke images of hope.  
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ABSTRACT 

Sembiyan Mahadevi, the daughter of Malavaraiya  a chieftain ruling the 

Tirukkoyilur area as a chola feudatory, was the queen of Gandarraditya. She was the 

mother of Uttama Chola and she lived upto 1001 A.D .She spent her life in 

constructing temples and granting endowments for their proper maintenance. After the 

death of her husband, she constructed the Umamakeshwaran temple in his memory at 

Konerirajapuram. She converted many brick temples into stone ones. Most of the 

temples were rebuilt during the rule of her son Uttama Chola. She reconstructed the 

temples at Tirukkotikkaval,Vridhachalam, Tirumiyachur, Aduturai, Kuttalam, 

Tiruvanur and Tiruvakkarai.Many shrines had bronze icons constructed by her with 

inscriptions that date and document her donations. She granted many endowments to 

various temples in the form of sheep, gold coins and land.  She created a new 

Brahmadeya village near Kivalur and named it Sembiyan Mahadevi 

Chaturvedimangalam. She took keen interest in popularising the Tiruppatiyam hymns 

for that she made some special endowments. To show their respect, the later Chola 

rules installed her images in the temples of Sembiyan Mahadevi. She is known for 

setting the model for the Chola queens as patrons of religion and art.Thus, she was the 

most respected queen of the Chola dynasty. 

 

Key Words: Devotee, Charity, Offering, Deity, Inscription, Empire. 
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Introduction 

 Queen Sembiyan Mahadevi was a title borne by various queens of the 

Chola Empire. She could have been the queen mother (king‘s mother), grandmother, 

aunt, etc. She was one of the most dominant queens of the Chola Empire. One such 

queen was Sembiyan Mahadevi, the wife of Gandaraditya. The Chola king 

Gandaraditya had two queens: Narayani and Sembiyan Mahadevi. Sembiyan 

Mahadevi was the daughter of the Mazhavaraya family. She was young when she 

married Gandaraditya and was also religious, being an ardent devotee of Lord Shiva. 

Gandaraditya left behind an infant son, Uttama Chola, by his queen Sembiyan 

Mahadevi. This lady, who persisted both her husband and even her son for many 

years, lived on until A.D. 1001. She likely lost her husband at a young age. Following 

his passing, she dedicated her life to spiritual pursuits and acts of benevolence. 

  A portrait of the queen can be seen in a temple located in the village of 

Sembiyan Mahadevi, which was named in her honor. The village itself was entirely 

established by her. Among the most significant constructions she commissioned 

during her lifetime was the stone temple dedicated to Chandramaulisvara at 

Tiruvakkarai in South Arcot, built around A.D. 1001."The queen was a devotee of 

Lord Shiva and offered to Shaivism, following in the footsteps of her royal husband, 

Gandaraditya. Among the Chola queens, Sembiyan Mahadevi and Kundavai are 

prominently known from Chola records. 

 A temple attributed to Sembiyan Mahadevi is the ancient Tiru Agastivaram, 

located in the village of Anangur in the Mayuram Taluk of Thanjavur district. It is 

about 3 km east of Tiruvadurai, which is a famous center of Shaivism with a Matha, 

believed to be a foundation of Sembiyan Mahadevi. The Matha likely came into 

existence on or before the tenth regnal year of Uttama Chola. 

 Sembiyan Mahadevi, the mother of Uttama Chola, dominated the early Chola 

period. She rebuilt old brick temples, constructed new temples, and made generous 
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grants of land, gold, jewels, and endowments for festivals and for feeding the poor and 

the learned. Apart from other charitable activities, the temple of Tirunallam was built 

in memory of her husband and was named after her as Sembiyan Mahadevi. 

  Sembiyan Mahadevi‘s contribution to Chola art is in three parts. The first 

dealing with the new temples built by her and the earlier brick temples, which she had 

renovated in stone. The second she had renovated in stone. The second dealing with 

those temples to which structural and sculptural additions were made of her instance 

and finally the fabulous gifts which were made by her to the new temples also to those 

already in existence. 

  The village of Sembiyan Mahadevi is about 5 k.m from Tevur, and about   

10 k.mSouth east of Kivalur on the TiruvarurNagapattinam road in Tanjavur 

district.This village established by Sembiyan Mahadevi, must have been a prosperous 

town in ancient times. She built a temple dedicated to Kailasa Natha Samy and resided 

a colony of Brahmanas there. They also made arrangements for the celebration of 

Sembiyan Mahadevi‘s birthday on the day her natal star of Jyestha in the month of 

Chittirai. 

1. Grant and Gifts made to the Temples by Sembiyan Mahadevi as Gleaned from 

Epigraphs 

  Sembiyan Mahadevi had acquired a fabulous wealth, which she was able to 

use independently. This has enabled her to endow to the temple as land grants, gold 

and jewels. Sembiyan Mahadevi had built the stone temple at Tirunallam and she 

made in the 3
rd

 year of Uttama Chola a gift of two veli of land with an income of 22 

Kalans of Paddy from the assemblyof Tirunallam was made for a flower garden called 

Gandaradithan and other garden‘s. 

   Sembiyan Mahadevi had donated land,to the temple of Tirukkarkudi 

Paramesvara in NandivanMamangalam as Brahmadeya on the Southern bank. The 

devadana land belonging to the temple of TiruvagattisvaramUdaiyar at Tiruvanangur 
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are mentioned in the epigraphs. The temple is in Tiruvalundur Nadu is 

RajanarayanValanadu, this includes the Madevippirattiyar, the mother of Uttama 

Chola who constructed this stone temple for the god. 

   The inscription which is dated in the 14
th

 year of King Parakesarivarman 

Uttama Chola Deva on the West wall of the central shrine in the masilamanisvara 

temple registers a gift of land to the temple at Tirumullaivayil Sembiyan Mahadeviyar 

the daughter of Malavaraiyar and queen of Grandaraditya Perumal. 

2. Cholisvarar Temple -Kuttalam 

  The Cholisvarar Temple in Kuttalam, though not as renowned as the 

monumental Brihadeeswarar Temples, holds considerable historical, artistic, and 

religious importance. This sacred site is closely connected to Queen Sembiyan 

Mahadevi, one of the most celebrated and devout patrons of temple architecture during 

the Chola period. The very name “Cholisvarar” reflects the dynastic devotion of the 

Chola rulers, Emblematically linkingthe presiding deity with the Chola lineage and 

illustrating the profound relationship between religion and royal authority. 

Sembiyan Mahadevi‘s architectural patronage not only enhanced the temple‘s 

grandeur but also elevated its religious status in the region. The temple became a hub 

of Vedic learning and ritual performance. Land grants were made for the upkeep of 25 

Brahmanas, who were engaged in the daily recitation of sacred texts such as the 

Talavakara Samhita, Taittiriya Samhita, and the Chandogya Samaveda. These chants 

reflect the temple's role as a center of scholarly and spiritual excellence.In addition to 

its liturgical importance, the temple displays fine Chola-period sculptures and 

inscriptions, which provide valuable insights into the religious practices, social 

structures, and administrative systems of the time. The architecture of the temple, with 

its elegant vimana (temple tower) and intricately carved mandapas, exemplifies the 

mature Dravidian style patronized by Sembiyan Mahadevi. 

Furthermore, the temple stands as a testament to women's influence in temple 
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patronage, showcasing how royal women like Sembiyan Mahadevi played a crucial 

role in shaping the devotional landscape of Tamil Nadu. 

3. Siddhanathasamy Temple, Tirunaraiyur 

The Siddhanathasamy Temple at Tirunaraiyur stands as another important 

testament to Sembiyan Mahadevi's enduring religious devotion and charitable spirit. 

She generously donated six veli of fertile land to the deity 

SiddhisvaramUdaiyaMahadevar to ensure the smooth functioning of temple rituals and 

festivals. This endowment was designated to cover the cost of daily offeringsincluding 

rice, ghee, vegetables, sugar, plantains, nuts, and other essential items used in sacred 

preparations. 

The grant also supported the performance of key Vedic rituals such as the 

Jalapavitra (water purification) and Punyaha (ritual sanctification) ceremonies, 

conducted on the twelve auspicious Sanskrit days in the temple calendar. Moreover, it 

provided for the feeding of devotees, temple priests, and select individuals during 

important festival occasions, reinforcing the temple's role as a center for community 

welfare and spiritual nourishment. 

Such inscriptions reveal the systematic administrative and ritual arrangements 

made under Sembiyan Mahadevi's patronage. Her contributions were not limited to 

temple construction alone but extended to ritual maintenance, cultural patronage, and 

food distribution, reflecting her holistic vision of temple service. The 

Siddhanathasamy Temple thus exemplifies how Chola queens actively supported 

religious institutions, ensuring their vitality and sustainability through well-organized 

endowments. 

4. Udhvaganathar Temple, Tirumanancheri 

 In the sixth regnal year of Rajaraja I, at the command of Udaiyapirattiyar, the 

mother of Uttama Chola, Arunan Kamban alias TirukkanraliPicham of Tirumanjeri 

donated six kalanjus of gold for sandal paste offerings, cloth, and oil for lamps to the 
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Mahadevar of Tirumanjeri, which is said to be in Kadalankudi in 

VadagariKurikkainadu. Here, Sembiyan Mahadevi played an instrumental role in 

facilitating the gift. 

The donations made by Sembiyan Mahadevi to the Kailasanathasamy temple 

included gold forehead plates (90 kalanjus), 26 gold flowers (96 kalanjus), and a gold 

pot weighing 190 kalanjus. She also donated the Nataraja bronze to the 

Sidhanathesamy temple in Tirunariyur. In the second year of Rajaraja I, Sembiyan 

Mahadevi gifted several silver vessels and a fly-whisk with a golden handle to this 

deity. 

Sembiyan Mahadevi and Viranarayaniyar, both queens of Gandardithyar son of 

queen sola Mahadeviyar made a gift of 96 sheep each and left the in charge of the 

local Sabha for a perpetual lamp in the temple of Tirumadapparai Mahadevan at 

Ravikula Chola Mani Chaturvedimangalam in Vanagoppadi Sembiyan Mahadevi land, 

gold, jewelry and ghee for perpetual lamp that were lit in the temples. This shows the 

piety and devotion to religious the queen had a lady contributing her own wealth to the 

cause of religion is to be noticed here and Sembiyan Mahadevi is a rare example. 

5. Koneri Rajapuram 

 The Noteworthy temple built by Sembiyan Mahadevi is the one dedicated to Uma 

Mahesvarar at Tirunallam a flourishing village about 21km on the road from 

Kumbakonam to Karaikal in Tanjavur district. It was erected in memory of her 

husband and named after him. According to the inscriptions, it was built some time 

before the third regnal year of her son Uttama Chola. 

 This is a fully evolved temple of the early Chola period and is very preserved and 

built by Sembiyan Mahadevi. An interesting feature is the existence of the panel of 

portrait, of the king and the queen worshipping the linga.There is also the queen 

worshiping the architect of the temple installed here.Konerirajapuram and 

Tiruvengadu have the largest and perhaps the finest collection of early Sembiyan age. 
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The bronze of Bhogesvari at Konerirajapuram is perhaps one of the earliest of 

Sembiyan Mahadevi casting other icons cast in this age those of Tripuravijayam, 

Rishabavahanadevar and Ganapathi. There are two small metals of Nataraja, also 

attributable to this age. 

  This temple stands for the love and dedication a queen had for her husband. 

Tajmahal was built by Shajahan in reminiscence of his queen. This happens but here it 

is striking that the queen raised moment in reminiscence of the King. It is said that 

Sembiyan Mahadevi has converted the brick structures of the temple granite and 

Konerirajapuram is one such temple. She has not only built the temple but also 

donations and gift were given enormously by her, which included  the wall formed 

bronzes. 

  The Nataraja bronze of this temple is elegantly worked and is a piece of art. 

The physical structure of the dancing Lord had been done so well that it looks very 

natural goddess. Sivakami is a beautiful bronze icon found near Nataraja on the outer 

wall of the sanctum and mandapam in the niches. There are sculptures of 

Dakshinamurthy, Lingothpower, Brahma, Agasthia, Pillaiyar, Korravai and 

Bidshadanan. All these were sculptured during the time of Sembiyan Mahadevi. 

6. The Political and Administrative Legacy of Queen Sembiyan Mahadevi 

 Sembiyan Mahadevi not a ruler in her own right, her influence in the Chola 

court was profound, particularly during the reigns of her son and subsequent Chola 

monarchs. As a queen dowager, she occupied a prominent place in the Chola 

administration and wielded considerable influence in state matters. Her name appears 

in numerous copper-plate inscriptions and temple grants, attesting to her involvement 

in governance, temple administration, and land management. Through her numerous 

donations of land, wealth, and temple endowments, she set a model for structured and 

sustainable temple-based administration. These donations were often accompanied by 

detailed instructions regarding the usage of revenue for temple rituals, priestly 



 

 

 

 

 

  

   

 JACJOSHAM- JOURNAL OF SCIENCE, HUMANITIES AND MANAGEMENT 
 

Vol. 11, No.2, June 2024 ISSN: 2347-9868 Page 32  
 

maintenance, and feeding of devotees, reflecting a sophisticated understanding of 

economic planning and social welfare. Her reign symbolizes the intersection of royal 

authority, religious patronage, and administrative efficiency, making her a key figure 

in shaping the socio-political fabric of the Chola dynasty. 

Conclusion  

Sembiyan Mahadevi was one of the most powerful and influential queens of 

the Chola Empire, whose legacy spanned over six decades. Renowned for her deep 

devotion to Shaivism, she was a visionary patron of temple architecture and religious 

endowments. She constructed numerous temples across Tamil Nadu and bestowed 

generous donations to many existing shrines, making her one of the most prolific royal 

benefactors in South Indian history. Her endowments were not only lavish but also 

meticulously planned, supporting ritual performance, temple maintenance, and 

community welfare. Beyond her religious contributions, Sembiyan Mahadevi played a 

crucial role in shaping the administrative and cultural identity of the Chola state. 

Inscriptions from her time reveal her attention to detail in land management, revenue 

assignments, and the regulation of temple activities. Her legacy set a precedent for 

future queens and reinforced the vital role of royal women in governance, religion, and 

public life. Even centuries later, the temples and inscriptions she left behind continue 

to speak of her devotion, authority, and enduring impact on Tamil heritage. 
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ABSTRACT: 

A fuzzy matrix may be a matrix with element shaving values in the fuzzy interval 

[0,1]. In this article an intuitionistic fuzzy is introduced which is an extension of fuzzy 

set with membership and non-membership functions. In this paper, an 

IntuitionisticFuzzy Matrix, its types, properties and its applications are discussed with 

examples. 

INTRODUCTION: 

Fuzzy Set was introduced by Zadeh [13] in 1965 which gave a sea change in the 

field of Mathematics.Fuzzy matrices were introduced for the first time by 

Thomason[10], who discussed the convergence of powersoffuzzy matrix. Fuzzy 

matrices play a vital role in scientific development. The basic and essential fuzzy matrix 

theory is given .Instead, the author shave solely tried to convey those essential 

essentially required to develop the fuzzy model. The authors don't gift elaborate 

mathematical theories to figure with fuzzy matrices; instead they need given solely the 

required properties by method of examples. Several authors have presented a numberof 

results on the convergence of the power sequence of fuzzy matrices [2,4]. Ragabet.al[5] 

presented some properties on determinant and adjoint of square fuzzy matrix. Kim and 

Roush[3] studied the canonical form of an idempotent matrix. Hashimoto [1] studied the 

canonical form of a transitive matrix. Kolodziejczyk [4] presented the canonical form of a 

strongly transitive matrix. Xin L.Jin [11,12] studied the control lable fuzzy matrix. Kim 
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[3] presented some important results on determinant of asquare fuzzy matrices. The new 

operators and some applications of fuzzy matrices are given by Shyamal. A.K et al 

[6,7,8,9]. In this paper some basic concepts of an intuitionistic fuzzy matrices are 

introduced.   

Intuitionistic Fuzzy Matrix and its Properties: 

Definition 1.1: 

Intuitionistic fuzzy matrix: 

Let 𝐴′ = [𝑎′𝑖𝑗 ]𝑚×𝑛and 𝐴′′ = [𝑎′𝑖𝑗 ]𝑚×𝑛  be two fuzzy matrices such that  𝑎𝑖𝑗
′  + [𝑎𝑖𝑗

′′ ]˂ 1 

for every 𝑖 ˂ m and 𝑗 ˂ 𝑛.The pair  𝐴′ , 𝐴′′   is called an Intuitionistic fuzzy matrix (IFM) 

and is denoted by A and then we may write 𝐴 =  [𝑎_𝑖𝑗 =  [𝑎𝑖𝑗
′ ], [𝑎𝑖𝑗

′′ ]  𝑚×𝑛  

Types of an Intuitionistic Fuzzy Matrix: 

Let, 𝐴 =   𝑎′
11 , 𝑎′′

11  𝑎
′
12 , 𝑎′′

12 ……  𝑎′
1𝑛 , 𝑎′′

1𝑛  where𝑖 = 1, 𝑗 = 1,2, … 𝑛.Then A is 

called an 1 × 𝑛 intuitionistic fuzzy row matrix or intuitionistic fuzzy row vector. 

Example 

Let𝐴 =   0.3,0.4  0.2,0.7  0.6,0.3  0.1,0.5  0,1  is an 1 × 5 intuitionistic fuzzy row 

matrix 

Intuitionistic FuzzyColumnMatrix: 

Let𝐴 =   

 𝑎′
11 , 𝑎′′

11 

 𝑎′
12 , 𝑎′′

12 
⋮

 𝑎′
1𝑚 , 𝑎′′

1𝑚  

 where𝑖 = 1,2, …𝑚 and 𝑗 =  1.Then 𝐴 is called an 𝑚 × 1 

intuitionistic fuzzy column matrix. 

Example: 

Let𝑩 =   

 𝟏, 𝟎. 𝟐 
 𝟎, 𝟎. 𝟕 

 𝟎. 𝟑, 𝟎. 𝟒 
 𝟎. 𝟓, 𝟎𝟔 

 Bis𝟒 × 𝟏column fuzzy matrix. 
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IntuitionisticFuzzySquareMatrix: 

Let 𝐴 =  

 
 
 
 
 
 
 
 𝑎′

11,𝑎
′′

11 

 𝑎′
21,𝑎

′′
21 

 𝑎′
12,𝑎

′′
12 

 𝑎′
22,𝑎

′′
22 

…
…

 𝑎′
1𝑗 ,𝑎

′′
1𝑗  

 𝑎′
2𝑗 ,𝑎

′′
2𝑗  

…
…

 𝑎′
1𝑛,𝑎

′′
1𝑛 

 𝑎′
2𝑛,𝑎

′′
2𝑛 

⋮
 𝑎′

𝑖1,𝑎
′′

𝑖1 
⋮

 𝑎′
𝑖2,𝑎

′′
𝑖2 

⋮
…

⋮
 𝑎′

𝑖𝑗 ,𝑎
′′

𝑖𝑗  
⋮
…

⋮
 𝑎′

1𝑛,𝑎
′′

1𝑛 

⋮
 𝑎′

𝑛1,𝑎
′′

𝑛1 
⋮

 𝑎′
𝑛2,𝑎

′′
𝑛2 

⋮
…

⋮
 𝑎′

𝑛𝑗 ,𝑎
′′

𝑛𝑗  
⋮
…

⋮
 𝑎′

𝑛𝑛 ,𝑎
′′

𝑛𝑛   
 
 
 
 
 
 

where 

  𝑎𝑖𝑗
′  ,  𝑎𝑖𝑗

′′   𝜖  0,1 , 1 ≤ 𝑖, 𝑗 ≤ 𝑛.Then A is an intuitionistic fuzzy square matrix. 

Example: 

Consider the matrix 

𝐴 =  

 0,0.1  0.2,0.7  0.1,0.3  0.6,0.4 
 0.1,0.8  0.6,0.2  0.9,0  0.3,0.5 
 0.3,0.7  0.2,0.8  0.4,0.6  0.5,0.5 
 1,0.7  0.5,0.5  0.1,0.3  0.2,0.2 

 isa4 ×  4 intuitionistic fuzzy 

squarematrix. 

Intuitionistic Fuzzy DiagonalMatrix: 

Let𝐼𝑛 =  

 1,0  0,1 …  0,1 
 0,1 

⋮
 1,0 

⋮
 0,1 

⋮
 0,1 

⋮
 0,1  0,1  0,1  1,0 

  be an 𝑛 × 𝑛 intuitionistic identity matrix iff  

𝑎′
𝑖𝑗 =   

1 𝑖𝑓 𝑖 = 𝑗
0 𝑖𝑓 𝑖 ≠ 𝑗

  

and 𝑎′′
𝑖𝑗 =   

0 𝑖𝑓 𝑖 = 𝑗
1 𝑖𝑓 𝑖 ≠ 𝑗

  

Example: 

𝐴 =  

 0.2,0.4  0,1  0,1 
 0,1  0.6,0.4  0,1 
 0,1  0,1  0.2,0.2 

 is an intuitionistic fuzzy diagonal matrix of order 3.
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EqualityofIntuitionistic Fuzzy Matrices: 

Two intuitionistic fuzzy matrices of the same type are said to be equaliff the elements in 

the corresponding positions are equal. 

Properties of IFM 

(i) Boundedness 

For each element (𝑎𝑖𝑗 , 𝑏𝑖𝑗 ) in an IFM, 0 ≤ 𝑎𝑖𝑗 + 𝑏𝑖𝑗 ≤1 ensuring the valid representation 

of uncertainty. 

Theorem 1: Let 𝐴 = [ 𝑎𝑖𝑗 , 𝑏𝑖𝑗  ] be an𝑚 × 𝑛 intuitionistic fuzzy matrix (IFM). Then, for 

every element  𝑎𝑖𝑗 , 𝑏𝑖𝑗  the following holds:0 ≤ 𝑎𝑖𝑗 + 𝑏𝑖𝑗 ≤ 1, ∀ 𝑖, 𝑗 

Proof: 

Since 𝑎𝑖𝑗  represents the membership degree and  𝑏𝑖𝑗  represents the non-membership 

degree, we know that the hesitancy degree is given by: 

𝑕𝑖𝑗 = 1 − 𝑎𝑖𝑗 − 𝑏𝑖𝑗 Since hesitancy is non-negative (𝑕𝑖𝑗 ≥ 0)it follows that: 𝑎𝑖𝑗 + 𝑏𝑖𝑗 ≤

1. 

Thus, the sum of membership and non-membership degrees is always within the interval 

[0,1]. 

 

Theorem 2: 

For any intuitionistic fuzzy matrix 𝐴 = [⟨𝑎𝑖𝑗 , 𝑏𝑖𝑗 ⟩] 𝑚×𝑛 , its transpose 𝐴𝑇  is given by: 

𝐴𝑇 =  [𝑎𝑗𝑖 , 𝑏𝑗𝑖 ⟩] 𝑛×𝑚and satisfies:(𝐴𝑇)𝑇 = 𝐴 

Proof: 

By the definition of a transpose, we swap the rows and columns of 𝐴. Applying this 

operation twice results in the original matrix, proving that: (𝐴𝑇)𝑇 = 𝐴which confirms that 

the transpose operation is involutionary. 

(ii) Identity and Zero Matrices 

 Zero IFM:0 = [⟨0,1⟩] 

 Identity IFM:𝐼 = [⟨𝛿𝑖𝑗 , 1 − 𝛿𝑖𝑗 ⟩], where 𝛿𝑖𝑗  is the Kronecker delta. 
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(iii) Transpose of an IFM 

For an IFM 𝐴 =   𝑎𝑖𝑗 , 𝑏𝑖𝑗   , its transpose is given by: 𝐴𝑇 = [ 𝑎𝑗𝑖 , 𝑏𝑗𝑖  ] 

(iv) Inverse (if exists) 

A square IFM Ahas an inverse if there exists B such that:𝐴 × 𝐵 = 𝐵 × 𝐴 

(v) Idempotency and Nilpotency 

 Idempotent IFM:𝐴2 = 𝐴 

 Nilpotent IFM:𝐴𝑘 = 0 for some 𝑘. 

(vi) Symmetric IFM 

An IFM is symmetric if  𝐴 =  𝐴𝑇 , i.e.,   𝑎𝑖𝑗 , 𝑏𝑖𝑗   =  [ 𝑎𝑗𝑖 , 𝑏𝑗𝑖  ] 

Application of Intuitionistic Fuzzy Matrix (IFM) in MedicalDiagnosis 

Problem Statement 

A doctor needs to diagnose a disease based on symptoms like fever, cough, and fatigue. 

However, patient responses and test results are often uncertain. Instead of a crisp yes/no 

classification, we use Intuitionistic Fuzzy Matrices (IFMs) to model uncertainty. 

Step 1: Define the IFM for Symptoms and Patients 

Let‘s consider 3 patients (𝑃1, 𝑃2, 𝑃3) and 3 symptoms 

(𝑆1: 𝐹𝑒𝑣𝑒𝑟, 𝑆2: 𝐶𝑜𝑢𝑔𝑕, 𝑆3: 𝐹𝑎𝑡𝑖𝑔𝑢𝑒). The IFM represents: 

 𝑎𝑖𝑗 →Membership degree (How much the patient exhibits the symptom). 

 𝑏𝑖𝑗 → Non-membership degree (How much the symptom is absent). 

 Hesitancy: 𝑕𝑖𝑗 = 1 − 𝑎𝑖𝑗 − 𝑏𝑖𝑗   (Uncertainty in diagnosis). 

 𝐴 =  

⟨0.8,0.1⟩ ⟨0.6,0.2⟩ ⟨0.7,0.1⟩
⟨0.50.3⟩ ⟨0.9,0.05⟩ ⟨0.6,0.2⟩

⟨0.7,0.15⟩ ⟨0.4,0.4⟩  ⟨0.8,0.1⟩
  

Step 2: Interpret the IFM 

Each entry ⟨𝑎𝑖𝑗 , 𝑏𝑖𝑗 ⟩ represents the degree of presence and absence of symptoms: 

 𝑃1 for Fever → ⟨0.8,0.1⟩  (80% sure patient has fever, 10% sure they don't, 10% 

uncertainty). 

 𝑃2 for Cough → ⟨0.9,0.05⟩ (90% sure patient has cough, 5% sure they don't, 5% 

uncertainty). 
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 𝑃3 for Fatigue → ⟨0.8,0.1⟩  (80% sure patient has fatigue, 10% sure they don't, 10% 

 uncertainty). 

Step 3: Decision-Making Using IFM 

The doctor can: 

1. Prioritize Symptoms: 

o Highest membership value → 𝑃2 has cough (0.9), 𝑃1 has fever (0.8), 𝑃3 has 

 fatigue (0.8). 

o Lowest hesitancy → Cough in 𝑃2 (0.05) is the most confident diagnosis. 

2. Compare with Disease IFM: 

Suppose the disease profile (expected symptom severity) is: 

𝐷 = [⟨0.75,0.15⟩⟨0.7,0.2⟩          ⟨0.8,0.1⟩]  

By utilizing IFM operations, the doctor can assess the patient's symptoms against the 

disease profile to evaluate the likelihood of the disease. 

 

CONCLUSION: 

In this paper we discuss about the concept of intuitionistic fuzzy matrices, its properties 

and applications. Itisalso essentialin the uncertain medical data, prioritize diagnosis and 

automated decision-making systems. 
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ABSTRACT 

The aim of this work is to synthesize the cobalt phosphate (Co2P2O7) nanoparticle 

using simple chemical precipitation method and to study the antibacterial activity against 

different gram positive and negative bacteria. Crystalline structure and Phase purity of the 

Co2P2O7nanopaticle is confirmed using XRD pattern and the functional groups 

corresponding to the vibrational mode is identified using FTIR. SEM images reveal the 

nanowire like morphology and the nanowires arranged and forms like network 

presentation which enables to attain maximum antibacterial activity. Antibacterial 

activity of the material is studied using Kirby Bauer method, reveal the superior 

antibacterial activity. 

Keyword: Co2P2O7, nanowire, network formation, antibacterial activity 

 

Introduction 

Metal phosphates are emerging as promising materials for photocatalytic, 

electrochemical, and antibacterial applications due to their unique properties, including 

open framework structures, tunable morphologies, superior oxidation states, natural 

abundance, and environmental compatibility. In recent years, cobalt phosphate-based 

materials have garnered significant interest from the research community for various 

applications, such as supercapacitors, batteries, photocatalysts, solar cells, and water 

splitting. This nanomaterial can be synthesized using several methods, including 
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chemical precipitation, hydrothermal, and solvothermal techniques. For example, Katkar 

P K and the research group synthesized the microflowers-like hydrous cobalt phosphate 

through a facile single-step hydrothermal method for supercapacitor application. The 

synthesized material demonstrates a high specific capacitance of 800 Fg
-1

 at 2 mA
-2

 with 

33.62 wh kg
-1

and 3.12 kW kg
-1

 of energy density and power density respetively[1], 

Binder-free, hydrous cobalt phosphate (Co3(PO4)2.nH2O) thin film electrocatalysts were 

synthesized by the Patil V V and their research group using the successive ionic layer 

adsorption and reaction (SILAR) method at ambient temperature for OER application [2], 

Katkar P K et.al., reported that highly active hydrous cobalt phosphate thin film electro-

catalysts were synthesized by one-pot hydrothermal method at 393 K and studied the 

OER application [3], Anwar A and the research group synthesized the Cobalt phosphate 

octahydrate, Co3(PO4)2•8H2O, by ultrasonication using a horn sonicator. Also they 

identified the effect of size and structure against the Acanthamoeba castellanii[4]. 

Herein, this presented research work aims to synthesize the cobalt phosphate 

nanowires using suitable reducing agent via simple chemical precipitation method, and to 

obtain the highly pure cobalt phosphate nanomaterial. And studied the antimicrobial 

activity of the synthesized material for different bacteria. 

2.1. Materials and Methods 

Chemicals used in this work were purchased from Modern Scientific Company, 

Madurai and have been used as received. These include Cobalt (II) nitrate hexahydrate), 

ammonium dihydrogen phosphate (NH4)(H2PO4), and nitric acid (HNO3).  All the 

chemicals used were of analytical grade. 

2.2 Synthesis of cobalt phosphate  

Cobalt Phosphate was synthesized by simple chemical precipitation method. 40 

ml of double- distilled water with 1: 2 ratio of Cobalt (II) nitrate hexahydrate and 

ammonium dihydrogen phosphate were mixed together in a beaker with continuous 

stirring. After 30 mins, 4 ml of HNO3 was added drop by drop slowly. The prepared 

solution was allowed to stir continuously for 120 min, a Purple precipitate was formed. 

Then, the collected residue was allowed to wash several times with double-distilled water 
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and ethanol. Finally, the precipitate was kept in an oven at 80 ℃ for 24 h. After that the 

collected nanoparticles were allowed to anneal at 350 ℃ in muffle furnace for 3 h. 

Finally, Cobalt Phosphate (Co2P2O7)nanomaterial was obtained. 

2.3 Material Characterization  

Crystalline structure of the material was examined using Rigaku Ultima III 

powder X-ray diffractometer with CuKα1 radiation (XRD), with the wavelength of 

1.5418 Å at the step width of 0.02
o
. JASCO FT-IR 460 plus, Fourier Transform Infrared 

Spectroscopy (FTIR) is used to identify the functional group presented in the material 

within the range 400-4000 cm
-1

. The morphology of the cobalt phosphate nanomaterials 

was recorded using ZEISS EVO-18 Research scanning electron microscope (SEM).  

2.4 Antibacterial activity 

Antibacterial activity of the cobalt phosphate nanowires against Gram positive 

and Gram negative bacteria were evaluated using Kirby-Bauer method. The antibacterial 

study was carried out against Gram positive bacteria such as Staph aureus, Bacillus 

Subtilis as well as Gram negative bacteria, Pseudomonas aeruginosa and E.coli. The agar 

medium was made for inoculation and bacterial growth. The agar plated were incubated 

at 37 ℃ overnight and the resulting diameter of the inhibition zone were measured in 

mm. Amikacin were used as control antibiotic. 

3. Results and Discussions 

3.1. Structural Analysis 

XRD pattern of the synthesized material is shown in Fig.1a. The diffraction peaks 

at 17.65, and 29.86 corresponding to the Miller Indices (210), and (022) respectively are 

reveal the Monoclinic End Centered crystal structure formation of the Co2P2O7 

nanoparticle. The peaks are well matched with the JCPDS card no: 70-1491. The 

crystalline size of the nanomaterial was calculated using the Debye-Scherrer formula, 

where, 

𝐷 =  
𝑘𝜆

𝛽 𝐶𝑜𝑠 𝜃
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Figure 1: (a) XRD pattern of Co2P2O7 (b) FTIR spectrum of Co2P2O7 

The calculated average crystalline size of the material is about 17 nm. FTIR spectrum 

(Fig.1b) shows the presence of functional group in the Co2P2O7 nanoparticle.The strong 

absorption peaks at ~570 cm-
1
 corresponds to Co-O stretching vibration and the peaks 

obtained in the region between 1100 – 600 cm
-1

 are the characteristic functional groups of 

the O-P-O and PO3vibrations. Peaks observed in the region between 3500 and 3300 cm
-1

 

attributed to the stretching vibrational mode of the O-H functional group presented in the 

material.  

3.2 Morphological Studies  

 

 

 

 

 

 

 

 

Figure 2: (a, b) SEM images of Co2P2O7 nanoparticle at different magnifications 

Surface Morphology of the Co2P2O7 nanoparticle was recorded using SEM images 

(Fig.2a), that clearly reveal that the formation of nanowires in the surface. The magnified 

(a) (b) 

(a) (b) 
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view of the SEM image (Fig.2b.)shows that the nanowires are interconnected to each 

other. These interconnected nanowires like morphology enable to provide large surface to 

volume ratio benefitted to obtain the superior antibacterial activity.  

3.3 Antibacterial studies 

   The antibacterial activity of cobalt phosphate [Co2(P2O7)] nanowires were 

examined against both two Gram positive and two Gram negative bacterias. The 

antibacterial activity was done by Kirby Bauer method. Nanoparticles was placed onto 

agar plates and inoculated with four different bacterial cultures namely E.coli, Bacillus 

Subtilis, Staphylococcus aureus and Pseudomonas aeruginosa. After 24 hrs of 

incubation, the diameter of the inhibition zone (mm) surrounding each sample was 

measured. Control experiments were done by incubation of bacterial culture, where 

Amikacin was placed onto agar plates for control.  

   Herein, Amikacin is used as a control antibiotic. With reference to Amikacin, 

the antibacterial activity of the other species was compared. The photographic images of 

the antibacterial activity of the Co2(P2O7) nanowires are shown in Fig.3(a-d). The growth 

reduction was maximum for gram positive bacterias namely Bacillus Subtilis,and Staphy 

aureus thangram negative bacteria such as aPseudomonas aeruginosa, and E.coli by 

using Co2(P2O7) particles nanowires, which is shown in Fig.4.The release of Co
2+

 ions 

may be attached to the negatively charged bacterial cell wall  
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Figure 3: Antibacterial activity ofCo2P2O7 nanoparticle (a,b) Gram Negative 

Bacteria – (a) Pseudomonas aeruginosa (b) E.Coli (c,d) Gram Positive Bacteria- (c) 

Bacillus Subtilis (d) Staphylococcus aureus 

due to the electrostatic interaction which causes the cell death [5]. Finally, the 

synthesized Co2(P2O7) nanowires show good antibacterial activity and the inhibited zone 

area for the material is tabulated in Table 1. 

Table1: Inhibition Zone area 

Bacteria Sample(Co2P2O7) Control 

(Amikacin) 

E.coli   21mm 19mm  

Pseudomonas 

aeruginosa  

19.2 mm 18mm  

(a) (b) 

(c) (d) 
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Bacillus Subtilis  21mm  17mm  

Staphylococcus 

aureus   

19.5mm  17mm  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Comparative Inhibition zone area of the bacteria by using Co2P2O7 

nanoparticle and Amikacin. 

Conclusion 

 Cobalt Phosphate (Co2P2O7) nanowires were successfully synthesized using simple 

chemical precipitation method. Crystalline structure and phase purity of the material was 

confirmed using XRD and the morphology of the Co2P2O7nanowires were confirmed 

using SEM images. Antibacterial studies reveal that the synthesized Co2P2O7nanowires 

are more efficient for the gram positive bacteria than gram negative bacteria. Also, these 

results suggest that Co2P2O7nanowires are suitable for drug delivery application in future. 
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ABSTRACT  

 Four new Cu(II) complexes, [Cu(L
1
)], [Cu(L

2
)], [Cu(L

3
)] and [Cu(L

4
)], were synthesized 

using Schiff bases derived from curcumin and various amino acids viz., arginine, lysine, glycine, 

aspartic acid (asp). The ligands, L
1
-L

4
, and the Cu(II) complexes were characterized by elemental 

analysis, molar conductance, magnetic properties, IR and electronic spectral studies. These 

analyses confirmed a 1:1 metal-to-ligand ratio and nitrogen atom, phenolic oxygen and the oxygen 

atom of the carboxylate group are coordinated with metal, hence the ligand acts as a tridentate 

ligand. The crystalline nature and morphology of the complexes were further elucidated by Powder 

X-ray diffraction (PXRD) and scanning electron microscopy (SEM). In-vitro anti-tumor activities 

of the synthesized Cu(II) complexes were estimated against the HOS cell line. All complexes 

exhibited significant inhibitory effects, demonstrating their potential as anti-cancer agents. 

Keywords: Curcumin, Schiff base, UV-Vis., aspartic acid, glycine, lysine, arginine, anti-

tumour activity. 

 

1. INTRODUCTION 

 Schiff bases exhibit diverse applications, including catalysis of numerous organic 

reactions, and serve as key building blocks in the development of biologically active 
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compounds, plant growth regulators and organic dyes. Schiff base metal complexes have 

emerged as a significant area of research in recent decades due to their direct synthesis, 

structural diversity, and potent anticancer properties [1]. Among these, copper complexes 

have garnered particular interest owing to their crucial role in various biological processes, 

including electron transfer reactions and enzyme activation [2,3]. Curcumin, a natural 

polyphenol derived from turmeric, exhibits promising anticancer activity. It has been 

shown to possess anti-proliferative, anti-inflammatory, and antioxidant properties. 

Curcumin incorporation into metal complexes can enhance its stability, solubility, and 

therapeutic efficacy [4-6]. Amino acids, the building blocks of proteins, can be readily 

incorporated into Schiff base ligands [7]. 

  The combination of curcumin-derived Schiff bases with copper can lead to the 

formation of stable and potentially potent anticancer agents. Copper complexes can 

generate reactive oxygen species (ROS) such as superoxide and hydrogen peroxide within 

cancer cells. This can lead to oxidative stress, which can damage cellular components like 

DNA, proteins, and lipids, ultimately inducing cell death [8, 9]. Some copper complexes 

can directly interact with DNA, causing strand breaks, cross-linking and inhibiting DNA 

replication. This can interfere with cell proliferation and induce apoptosis. Copper 

complexes can target mitochondria, the energy powerhouses of cells. They can disrupt the 

electron transport chain, leading to decreased ATP production and increased ROS 

generation, ultimately triggering apoptosis.  

 Copper complexes can arrest the cell cycle at various stages, preventing cell division 

and promoting cell death. Angiogenesis, the formation of new blood vessels, is crucial for 

tumor growth. Some copper complexes can inhibit angiogenesis, thereby restricting tumor 

growth and metastasis. Copper complexes can interact with various signaling pathways 

involved in cell proliferation, survival and metastasis, such as the PI3K/Akt, MAPK, and 

NF-κB pathways. By modulating these pathways, copper complexes can inhibit tumor 

growth and promote apoptosis [10,11].  

 The synthesis and characterization of copper(II) complexes with curcumin-derived 

Schiff bases provide a promising pathway for the development of novel anticancer agents. 
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Further investigation is necessary to understand the underlying mechanisms, assess in vivo 

efficacy, and explore potential therapeutic applications. 

2. EXPERIMENTAL 

A. Materials  

 The analytical-grade reagents and chemicals, including curcumin, arginine, lysine, 

glycine, aspartic acid, ethanol and copper (II) chloride salts, were utilized. All chemicals 

and solvents were sourced from Merck. Elemental analysis for carbon, hydrogen, and 

nitrogen was conducted using an Elementar Vario EL III CHN analyzer. The molar 

conductivity of the complex was determined using an ELICO CM-180 conductivity 

meter, with an appropriate solvent at ambient temperature. The infrared spectrum was 

acquired using a SHIMADZU FT-IR Affinity-1 spectrophotometer in the range of 400–

4000 cm⁻¹, employing a KBr disc. UV-Vis spectra of the compounds were obtained on a 

SHIMADZU 1800 spectrophotometer within the 200–800 nm range using DMSO as a 

solvent. Magnetic susceptibility was measured at room temperature using a Magway 

MSB Mk1 Magnetic Susceptibility Balance. Scanning Electron microscope images were 

recorded in TESCAN VEGA3 and thermal studies were recorded on PERKIN ELMER 

STA 8000.  Powder XRD was performed by Miniflex 600 DESKTOP X-ray 

Diffractometer. Antimicrobial screening was carried out by using agar well diffusion.  

 B. Preparation of Schiff base ligands (L
n
) (n = 1–4) 

  Curcumin (0.3683 g, 1 mmol) and arginine (0.1742 g, 1mmol) were added to 50 ml of 

ethanol. The mixture was refluxed for 6 hours at 60 °C. The reaction mixture was cooled 

to room temperature for 24 hours [12-14]. The resulting dark yellow precipitate was 

filtered and washed with hot water and dried. Recrystallization from ethanol yielded pure 

ligand, L
1
. The same procedure was employed to synthesize the ligands, L

2
, L

3
, and L

4
 by 

reacting curcumin with lysine (0.14619 g, 1 mmol) (L
2
), glycine (0.0750 g, 1 mmol)  (L

3
) 

and aspartic acid (0.133o g, 1mmol) (L
4
) respectively. The synthetic route is depicted in 

Scheme 1. 
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    Scheme 1. Synthetic route of ligand 

 

C.  Synthesis of the copper (II) complexes 

 Copper (II) complexes, [Cu(Ln)H2O], were synthesized by refluxing copper(II) 

chloride dihydrate (CuCl2·2H2O) with an aqueous ethanolic solution of the Schiff base 

ligands, L
n
 (L

1
-L

4
), in a 1:1 molar ratio for 5 hours [15,16]. The solution was reduced to 

10 mL using a water bath and cooled to room temperature. The resulting complexes were 
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isolated by filtration, washed, and recrystallized from ethanol. The proposed reaction 

pathway is illustrated in Scheme 2. 

 Cur-amino acid + CuCl2. 2H2O → [Cu(II)-(Ln)H2O]  + 2 HCl 

              

                              Scheme 2. Synthetic route of metal complexes 

 

D.  Antitumor activity 

 Cell viability was evaluated using the MTT assay (3-(4,5-dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide). Human osteosarcoma cells (HOS) were cultured in Eagle's 

Minimum Essential Medium, supplemented with 10% fetal bovine serum. Cells were 

seeded at a density of 5 × 10⁴ cells per well in 96-well flat-bottom plates and incubated 

with 100 μL of culture medium. Different concentrations of the test samples (20, 40, 60, 
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80, and 100 μg/mL) were applied, followed by overnight incubation at 37°C in a CO₂ 

incubator.   

 Cells were then observed under a microscope and photographed. After incubation, 10 

μL of MTT solution was added to each well, and the plates were incubated for an 

additional 3 hours. The MTT assay, a colorimetric technique, determines cell viability 

based on the reduction of MTT (a tetrazolium salt) by metabolically active cells into a 

purple formazan product. The intensity of the formazan color is directly correlated with 

the number of viable cells. Absorbance at 570 nm was measured to quantify cell viability. 

Afterward, 100 μL of solubilization solution was added to each well, and the plates were 

left to incubate overnight. The absorbance of the formed formazan was measured at 570 

nm using a spectrophotometer [17-20]. 

3. RESULTS AND DISCUSSION 

A. Characterization of the Ligand and Its Complexes 

The ligand and its [Cu(II)-(Ln)H₂O] complexes exhibit both thermal and 

hydrolytic stability, allowing them to be stored for extended periods (several months). 

They are insoluble in water but demonstrate solubility in certain organic solvents such as 

acetonitrile, DMSO, chloroform (CHCl₃), and DMF. The Schiff base ligand and its 

[M(II)-(Ln)H₂O] complexes were synthesized with good yields and have melting points 

exceeding 200°C. The physicochemical properties of the ligand and its [M(II)-(Ln)H₂O] 

complexes are summarized in Table 1.  

 

Table 1 Physical parameters of ligands and [M(II)-(Ln)H2O] complexes 

Compounds 
Molecular 

formula 
Colour 

Yield (%) 

 

cur-arg (L
1
) 

cur-ly (L
2
) 

cur-gly (L
3
) 

cur-asp (L
4
) 

C27H32O7N4 

C27H32O7N2 

C23H23O7N 

C25H25O9N 

dark yellow 

dark yellow 

dark yellow 

dark yellow 

75 

73 

75 

72 
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[Cu(II)-(cur-arg)H2O] C27H32O8N4Cu Brown 70 

[Cu(II)-(cur-lys)H2O] C27H32O8N2Cu brown 71 

[Cu(II)-(cur-gly)H2O] C23H23O8NCu dark brown 70 

[Cu(II)-(cur-asp)H2O] C25H25O10NCu dark brown 70 

B.  Elemental analysis and molar conductance 

   The elemental analysis of the metal complexes closely matched the theoretical 

values, confirming the stoichiometry of a 1:1 metal-to-ligand ratio. The measured molar 

conductance of the complexes in ethanol solutions (around 10⁻³ M) at room temperature 

was consistent with their non-electrolytic nature, suggesting the absence of counterions in 

the proposed structures of the Schiff base metal complexes. 

 

Table 2 Analytical data of ligands and [M(II)-(Ln)H2O] complexes 

Compounds 

Found (Cald.) (%)  Molar 

conductance 

(Ω
-1

cm
2
mol

-1
) 

C H N M 

cur-arg (L
1
) 61.82 (60.96) 6.15 (6.12) 10.68 (10.71) - - 

cur-ly (L
2
) 65.31 (65.30) 6.50 (6.42) 5.64 (5.60) - - 

cur-gly (L
3
) 64.94 (64.96) 5.45 (5.42) 3.29 (3.21) - - 

cur-asp (L
4
) 62.12 (62.20) 5.21 (5.22) 2.90 (2.89) - - 

[Cu(II)-(cur-arg)H2O] 53.68 (53.67) 5.72 (5.70) 9.27 (9.24) 10.52 (10.50) 11 

[Cu(II)-(cur-ly)H2O] 56.29 (56.20) 5.60 (5.67) 4.86 (4.84) 11.03 (11.08) 19 

[Cu(II)-(cur-gly)H2O] 54.71 (54.67) 4.59 (4.27) 2.77 (2.74) 12.58 (12.00) 09 

[Cu(II)-(cur-asp)H2O] 53.33 (53.30) 4.47 (4.50) 2.49 (2.44) 11.29 (11.20) 12 

 

C.  FTIR Spectral Analysis of the Ligands and Metal Complexes 

 The FTIR spectra of the ligands and their copper(II) complexes were analyzed to 

identify key vibrational bands indicative of ligand coordination to the copper(II) ions. 

The relevant vibrational bands for the copper(II) complexes are detailed in Table 3. For 

the ligands, a medium-intensity band observed in the range of 1610–1627 cm⁻¹ was 
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assigned to the ν(C=N) stretching vibration. Upon complexation, this band shifted to 

lower wave numbers (1587–1604 cm⁻¹), indicating that the azomethine nitrogen is 

involved in coordination with the metal ion. The carboxylate asymmetric νas(COO⁻) and 

symmetric νsy(COO⁻) stretching vibrations were recorded at 1513–1590 cm⁻¹ and 1442–

1483 cm⁻¹ in the free ligands [21-25]. In the metal complexes, these bands also shifted to 

lower frequencies (1504–1570 cm⁻¹ and 1402–1422 cm⁻¹, respectively), suggesting the 

coordination of the carboxylate oxygen atoms to the metal ions. The ν(C-O) stretching 

vibration of the phenolic group in the curcumin moiety appeared between 1269–1283 

cm⁻¹ in the ligands. A strong broad band in the region 3310–3433 cm⁻¹, corresponding to 

the phenolic  (-OH) group, due to the presence of other uncoordinated -OH groups of 

Schiff base ligands. 

  Additionally, the presence of coordinated water molecules in the copper(II) 

complexes was confirmed by the appearance of rocking, twisting, and wagging 

vibrational modes in the regions of 821–981 cm⁻¹ and 510–562 cm⁻¹. In general, the 

FTIR analysis demonstrated that the copper(II) ions are coordinated through the nitrogen 

atoms of the azomethine groups, the oxygen atoms of the carboxylate groups and as well 

as water molecules [26,27]. 

Table 3. Important IR spectral bands of ligands and [Cu(II)-(Ln)H2O] complexes 

 

 IR assignments wavenumber (cm
-1

) 

Compounds ν(C=N) ν(OH) νs(COO̅) νas(COO̅) 

cur-arg (L
1
) 1620 3330 1473 1590 

cur-ly (L
2
) 1627 3380 1460 1513 

cur-gly (L
3
) 1610 3400 1483 1589 

cur-asp (L
4
) 1618 3388 1442 1577 

[Cu(II)-(cur-arg)H2O] 1600 3320 1422 1570 
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[Cu(II)-(cur-lys)H2O]  1600 3368 1449 1511 

[Cu(II)-(cur-gly)H2O] 1587 3393 1402 1510 

[Cu(II)-(cur-asp)H2O] 1604 3380 1430 1504 

 

D. Electronic Absorption Spectra and Magnetic Measurements 

  The UV-visible spectra of the ligands and their metal complexes, reveal 

significant transitions related to the ligand structure and metal coordination. The band 

observed in the range 410–425 nm range was attributed to the π-π* transition corresponds 

to azomethine chromophore of the ligands. Higher-energy bands in the range of 250–290 

nm corresponds to the π-π* transitions of the benzene rings. Upon complexation, the π-π* 

transition of the azomethine chromophore shifted towards 380 nm, indicating that the 

imine nitrogen is involved in the coordination with the metal ion [28]. 

  For the copper (II) complexes, the electronic spectra exhibited a broad 

absorption  band  in the 400–450 nm range, accompanied by a well-defined band near 

250-270 nm. These absorption features are characteristic of the 2B1g → 2A1g and 2B1g 

→ 2B2g electronic transitions, respectively. The presence of these transitions is a strong 

indication of a square planar geometry around the copper (II) ions in the complexes [29]. 

Table 4 Electronic spectral data of ligands and [M(II)-(Ln)H2O] complexes 

Metal complexes λmax 

(nm) 

Transitions Geometry 

[Cu(II)-(cur-arg)H2O] 270 
2
B1g → 

2
A1g  

2
B1g →

2
B2g 

Square planar 

[Cu(II)-(cur-lys)H2O] 262 
2
B1g → 

2
A1g  

2
B1g →

2
B2g 

Square planar  

[Cu(II)-(cur-gly)H2O] 

 

[Cu(II)-(cur-asp)H2O] 

272 

 

252 

2
B1g → 

2
A1g  

2
B1g →

2
B2g

 
  

 

2
B1g → 

2
A1g  

2
B1g →

2
B2g

 
 

Square planar 

 

Square planar
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E.  Thermal Decomposition of Copper(II) Complexes 

  Thermogravimetric analysis (TGA) was used to examine the thermal stability 

and decomposition pattern of the copper(II) complexes. The complexes exhibited a three-

step decomposition process. The first step involved the loss of water molecules between 

90°C- 190 °C [38]. The second step, with a mass loss of 23.64–29%, occurred between 

220 °C and 350 °C, indicating the evaporation of the amino acid moiety. The third and 

final stage took place between 510 °C and 740 °C, with a weight loss of 49.69–59.04%, 

corresponding to the decomposition of the ligand residues. In all cases, the final residue 

was identified as metal oxides.  

F. X-ray Diffraction (XRD) and Scanning Electron Microscopy (SEM) Analysis  

  X-ray diffraction (XRD) analysis was carried out to determine the structural 

properties of the metal complexes. The XRD patterns confirmed the crystalline nature of 

the complexes, likely due to the incorporation of water molecules into the coordination 

sphere. Scanning electron microscopy (SEM) was also used to investigate the 

morphology and particle size of the Schiff base metal complexes [30, 31]. SEM images 

revealed a uniform matrix for both the ligand and its complexes, indicating that they were 

homogeneous phase materials. 

G. Antitumour activities 

  The anticancer efficacy of the [Cu(II)-(Ln)H2O] complexes was assessed 

against the HOS cell line using the MTT assay. The results indicated that increasing 

concentrations of these complexes selectively inhibited cell growth. LD50 values were 

determined based on the concentration of the samples (Figure 3-10). Treatment with the 

[Cu(II)-(Ln)H2O] complexes for 24 hours resulted in cell shrinkage, rounding, and partial 

detachment, signifying a cytotoxic effect. The MTT assay demonstrated a dose- and time-

dependent decline in cell viability following treatment with Cu(II) complexes. These 

findings imply that the [Cu(II)-(Ln)H2O] complexes significantly hinder the growth of 

human cancer cells by inducing apoptosis. 

   The reduction in cell viability was associated with decreased cell proliferation 

and increased cell death [32, 33]. The anticancer properties of curcumin are attributed to 
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its chemical structure, which features hydrogen bonding, hydrophobicity, aromatic and 

tautomeric structures, and flexible linking groups. These characteristics facilitate non-

covalent interactions between curcumin and biological molecules [34]. Curcumin has 

demonstrated the ability to inhibit the initiation, progression, and metastasis of various 

tumor lines.  

  Its effects are linked to the negative regulation of transcription factors, growth 

factors, cell proliferation factors, cytokines, protein kinases, and other cell signaling 

proteins [35-37]. The versatility of curcumin in targeting multiple signaling pathways 

reduces the likelihood of resistance development [38-40]. The presence of the >C=N- 

group in the Schiff base ligands is believed to contribute to their anticancer activity, 

which is further enhanced upon complexation with metal ions.  

  The anticancer activity of metal complexes is influenced by several factors, 

including, lipid solubility, thermodynamic stability, coordination geometry. Sufficient 

lipid solubility allows the complex to cross cell membranes. High thermodynamic 

stability ensures the complex reaches its target site. The coordination geometry of the 

complex can influence its interaction with biomolecules such as DNA. Nitrogen donor 

ligands in metal complexes have been shown to facilitate interactions with biomolecules, 

leading to enhanced anticancer activity. 
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Control  20 μg/ml 40 μg/ml 

60 μg/ml 80 μg/ml 100 μg/ml 

 

Figure 1: Antitumour activity of [Cu(II)-(cur-arg)H2O]  on HOS cancer cell line 

           

 

Figure 2: Bar graph representation of antitumour activity of [Cu(II)-(cur-arg)H2O]  

on HOS cancer cell line 
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Control  

20 µg/mL 

40 µg/mL 

60 µg/mL 80 µg/mL 100 µg/mL 

 

Figure 3: Antitumour activity of [Cu(II)-(cur-lys)H2O]  on HOS cancer cell line 

 

       

Figure 4: Bar graph representation of antitumour activity of [Cu(II)-(cur-lys)H2O]  

on HOS cancer cell line 
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Control  20  μg/mL 40 μg/mL 

60 μg/mL 80 μg/mL 100 μg/mL 

Figure 5: Antitumour activity of [Cu(II)-(cur-gly)H2O]  on HOS cancer cell line 

 

                  

Figure 6: Bar graph representation of antitumour activity of [Cu(II)-(cur-gly)H2O]  

on HOS cancer cell line 
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Control  20 µg/mL 40 µg/mL 

60 µg/mL 80 µg/mL 100 µg/mL 

 

Figure 7: Antitumour activity of [Cu(II)-(cur-asp)H2O]  on HOS cancer cell line 

 

                   

Figure 8: Bar graph representation of antitumour activity of [Cu(II)-(cur-asp) H2O]  

on HOS cancer cell line 
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4. CONCLUSIONS  

  This study presents the synthesis and characterization of a series of Schiff base 

ligands derived from curcumin and amino acids, along with their corresponding copper 

(II) complexes. The tridentate copper complex, Cu(II), was synthesized with high yield 

and thoroughly characterized using various spectroscopic techniques. Antitumor studies 

demonstrated that these copper (II) complexes exhibited significant inhibitory activity 

against cancer cells, in particular, the complexes CuL
4
 and CuL

1
 exhibited excellent 

anticancer activity than CuL
2
 and CuL

3
 indicating their potential as effective catalysts for 

chemoselective transformations. Spectroscopic investigations suggested a square planar 

geometry for the complexes.  

  Curcumin's pleiotropic nature, characterized by its multifaceted activity across 

various levels of cell signalling, aligns with contemporary trends in oncology 

pharmacology. This multidirectional strategy offers a promising alternative to traditional 

single-target therapies. Tyrosine kinases, a family of proteins that regulate cell growth, 

proliferation, cell cycle control, migration and apoptosis inhibition, play critical roles in 

cellular functions. The complex mechanisms underlying tyrosine kinase activation 

underscore their importance in cancer development and progression. Further investigation 

of the potential of synthesized metal complexes to overcome drug resistance in cancer 

cells, in-vivo studies in animal models to assess the therapeutic efficacy and toxicity of 

the complexes, investigation of pharmacokinetic and pharmacodynamic properties, 

explore the potential of these complexes for other biological activities, such as 

antimicrobial, antiviral, and anti-inflammatory activities, scientists can further advance 

the understanding and development of copper(II) complexes based on curcumin and 

amino acids as promising therapeutic agents for cancer and other diseases. 
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ABSTRACT: 

The study investigates the morphological dynamics of tail regeneration in anuran 

tadpoles, focusing on the mechanisms and processes underlying the regeneration of lost 

body parts. Tadpoles exhibit a remarkable ability to regenerate their tails following 

amputation, a phenomenon that has attracted attention due to its potential insights into 

regenerative biology. The research examines the stages of tail regeneration, including 

cellular and tissue responses, and evaluates the influence of various environmental factors 

and genetic expressions on the regenerative process. The findings indicate that tail 

regeneration is a highly coordinated process, involving the interaction of multiple 

signaling pathways, growth factors, and cellular behaviors. The results contribute to a 

deeper understanding of the regenerative capabilities of anuran tadpoles and provide 

valuable insights that could inform regenerative medicine and tissue repair strategies. 

Keywords: Tail regeneration, anuran tadpoles, blastema formation, gene expression, 

signaling pathways, tissue regeneration. 

 

1. Introduction: 

Scientists have been captivated by tadpoles' extraordinary capacity to regrow their 

tails for millennia because it provides an engaging model system for researching the 

intricate mechanisms involved in tissue regeneration and repair. Since its initial 
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documentation in the late 18th century by naturalists such as Lazzaro Spallanzani, this 

phenomena has grown to be a fundamental aspect of developmental biology study. The 

foundation for a more thorough investigation of the cellular and molecular processes 

underlying this regeneration ability was established by early observations.Numerous 

studies have subsequently investigated tail regeneration across a diverse range of anuran 

species, including Rana tigerina (Das and Dutta, 1996), Microhyla ornata (Mahapatra, 

1994; Mahapatra and Mohanty-Hejmadi, 1994; Mahapatra et al., 2001; Mohanty-

Hejmadi and Crawford, 2003), and the widely used model organism Xenopus laevis 

(Makoto Mochii et al., 2007). 

In developmental biology, tadpole tail regeneration has gained a lot of attention 

from researchers, who have greatly improved our comprehension of this intricate process. 

Among the commonly employed model organisms are the African clawed frog (Xenopus 

laevis) and the Western clawed frog (Xenopus tropicalis) (Dent, 1962; Muneoka et al., 

1986). Given their relatively large size, ease of laboratory maintenance, and well-

characterized developmental stages, these species provide important insights into the 

cellular and molecular mechanisms driving regeneration. Because of its reduced 

generation period and diploid genome, Xenopus tropicalis has grown in popularity for 

genetic research. 

More thorough research into the genetic and molecular foundations of 

regeneration is now possible thanks to recent developments in molecular biology tools. 

The genome-wide examination of gene expression during Xenopus tropicalis tail 

regeneration is a very noteworthy contribution.(Shouhong Wang and Yun-Bo Shi, 2021).  

The results of this study offer important insights into the complex molecular mechanisms 

that govern the extent of functional regeneration during tissue regrowth. This study used 

RNA sequencing to provide a thorough overview of the transcriptome changes that occur 

during the initiation of tail regeneration, with a focus on the critical processes of wound 

healing and blastema formation. The study also emphasized the significance of gene 

regulatory networks and signaling pathways in coordinating the complex cellular events 

involved in successful regeneration. 
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A framework for interpreting molecular data is provided by morphological 

analysis, which enables us to visualize and quantify the structural changes that occur 

during regeneration. It also allows us to observe the cellular behaviors, tissue remodeling, 

and differentiation events that ultimately lead to the restoration of the amputated tail, 

such as the formation of the blastema, the migration and proliferation of cells, and the 

differentiation of these cells into the various tissue types that comprise the regenerated 

tail. Molecular studies are essential for understanding the genetic control of regeneration, 

but it is equally important to comprehend the morphological dynamics of the process. 

2. Material and Methods 

2.1 Tadpole Collection and Housing: 

In December 2024, during the rainy season, tadpoles from an anuran species were 

gathered. The Jayaraj Annapackiam College campus in Periyakulam, Theni district, 

Tamil Nadu, India, served as the collection site. Its geographic coordinates were 10.1215° 

N and 77.5435° E.  To guarantee their welfare, the tadpoles were moved right away to 

holding containers after being collected. These containers were made up of 45 x 70 cm 

trays covered in enamel. Ten centimeters of conditioned tap water were kept in each tray. 

"Conditioned tap water" suggests that the water was cleaned of any potentially dangerous 

substances, like chlorine or chloramine, and then allowed to settle to a pH and 

temperature range that was appropriate for the tadpoles.  

By simulating their original habitat as nearly as possible, this conditioning process 

is essential to providing the tadpoles with a stress-free, healthy environment. The 

tadpoles' safety would be further guaranteed by the enamel coating of the trays, which 

would stop any potentially hazardous materials from leaking into the water. Before the 

tadpoles were used in the experiments, this arrangement gave them a proper and 

regulated environment. 

2.2 Tail Amputation and Experimental Design: 

Tadpoles at Gosner stages 23–25 were used in a controlled experiment to examine 

the effects of various amputation geometries on tail regeneration. This developmental 

stage was selected because it shows that the tadpole's regeneration potential is strong and 
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its tail is well-developed, making it appropriate for amputation investigations. To reduce 

variability caused by developmental differences, a total of 25 tadpoles at the same 

developmental stage were carefully chosen. After that, these tadpoles were split up into 

five groups of five at random, and each group was given a certain amputation therapy. 

2.3 Anesthesia and Amputation Procedures: 

Prior to the amputation procedure, the tadpoles were anesthetized using the cold 

anesthesia method, as described by Harvey B. Lillywhite (2017). This method involves 

reducing the tadpole's body temperature to induce a state of reversible immobilization, 

thereby minimizing stress and discomfort during the procedure.  Specifically, the tadpoles 

were placed in a sterilized petri dish containing ice water (maintained at 5-10°C) for a 

period of one minute.  This brief exposure to cold water effectively slowed their 

metabolism and rendered them temporarily immobile, allowing for precise and consistent 

amputations. 

Five distinct types of cuts and amputations were performed on the tadpoles' tails, 

representing a range of geometries: 

Vertical Cut: A straight cut perpendicular to the longitudinal axis of the tail. This 

served as a control, representing a standard amputation. 

Angled Cut (Dorsal): A cut angled towards the dorsal (back) side of the tadpole's 

body. 

Angled Cut (Ventral): A cut angled towards the ventral (belly) side of the 

tadpole's body. 

V-shaped Cut (Apex Proximal): A V-shaped cut with the apex (point) of the V 

directed towards the tadpole's body (proximal). 

V-shaped Cut (Apex Distal): A V-shaped cut with the apex of the V directed 

away from the tadpole's body (distal). 

These varied cut geometries were chosen to explore how the shape of the wound 

might influence the regenerative process, particularly blastema formation and subsequent 

tail regrowth. 

Following the amputations, the tadpoles were immediately transferred to separate, 
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clean bowls (5.5 x 12.5 cm) containing approximately 2.5 cm of dechlorinated tap water.  

This ensured that each group of tadpoles with a specific cut type was kept isolated to 

prevent any cross-contamination or interference between groups. 

2.4 Monitoring and Measurement: 

For seven days after the amputation, the tadpoles were under constant 

observation. The regenerated tail fins received special attention during this period. Daily 

observations and documentation were made of the size and appearance of the blastema, 

which is the mass of undifferentiated cells that arises at the site after amputation and is 

essential for regeneration. This gave the regeneration progress a visual evaluation.  

The length of the tail was measured and noted daily in order to calculate the rate of tail 

regrowth. To achieve this, a straightforward and efficient technique was employed: a 

sheet of 1 x 5 cm graph paper was positioned beneath the petri dish to enable precise tail 

length measurement through the transparent dish. The tail length was consistently 

measured from the tadpole's anus to the tip of the regenerating tail.  This standardized 

measurement technique ensured consistency and minimized measurement error. 

2.5 Data Analysis: 

The real mean approach was used to compare the various cut types. This required 

figuring out each group's average tail length at every time point and comparing the 

averages across groups. This made it possible to evaluate quantitatively how various 

incision geometries affected the rate and degree of tail regeneration. 

2.6 Morphological Investigation: 

The amputated tadpoles were closely monitored for seven days in order to record 

any morphological changes that occurred during the regenerative process. The emergence 

and development of the blastema received particular attention, and these observations 

yielded important information about the cellular and tissue-level events related to tail 

regeneration after various types of amputation. This thorough morphological analysis 

supplemented the quantitative measurements and provided a thorough understanding of 

the regeneration process. 
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2.7 Morphological Studies of Tadpole Tail Regeneration: Unveiling the Dynamics of 

Tissue Restoration 

  Tadpole tail regeneration morphological research offers an essential 

framework for comprehending the complex tissue restoration process. These studies 

explore the structural changes that take place during regeneration, including wound 

healing, blastema development, and tissue regrowth. Researchers have been able to 

distinguish between the many phases of regeneration and learn more about the underlying 

cellular and tissue-level processes by closely examining these morphological alterations. 

2.8 Wound Healing and Blastema Formation: The Genesis of Regeneration 

The first stage of regeneration entails a quick and well-coordinated response to 

wound repair. A specialized wound epithelium rapidly develops after tail amputation, 

covering the exposed stump and creating an infection-resistant barrier. By secreting 

signaling molecules that draw in and activate cells involved in blastema development, 

this wound epithelium actively contributes to the healing process rather from just acting 

as a passive covering. An essential component of tadpole tail regeneration is the 

blastema. It is a group of proliferating, undifferentiated progenitor cells that gather at the 

site of amputation. These cells, which come from different local tissues, develop 

multipotency, which allows them to contribute to the regenerated tail's variety of cell 

types. An important step from wound healing to active regeneration is the blastema's 

development. It is a dynamic entity, constantly changing in size and cellular composition 

as regeneration progresses. 

2.9 Tissue Regrowth and Differentiation: Reconstructing the Tail 

The regeneration process transitions to tissue regrowth and differentiation after 

blastema development. The amputated tail gets rebuilt during this phase as a result of the 

blastema cells' synchronized proliferation and differentiation. These cells differentiate 

into a variety of tissue types, including as muscle, neurons, blood vessels, and skin, under 

the guidance of a complicated interaction between signaling pathways and transcription 

factors. The regenerated tail finally regains its previous form and function after 

progressively lengthening. The regenerated tail's functional integrity is guaranteed by this 
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complex process of tissue remodeling and differentiation. 

2.10 Factors Influencing Regeneration: Developmental Stage and Injury Geometry 

According to morphological research, tadpoles' capacity for regeneration varies 

during their development. Tadpoles' capacity for regeneration progressively deteriorates 

with age. Later developmental stages, when scar tissue replaces the blastema, are 

frequently linked to this drop (Tsonis and Fox, 1990s; Munaoka and Bryant, 1982). This 

finding emphasizes how crucial it is to comprehend the variables governing blastema 

development and maintenance. 

Furthermore, the geometry of the injury plays a significant role in the regenerative 

outcome.  Studies have shown that proximal cuts, closer to the body, typically regenerate 

faster and more completely than distal cuts near the tail tip (Tanaka and Brockes, 2009).  

This suggests that the positional information within the tail influences the regenerative 

response.  Morphological studies often involve comparing the effects of different types of 

cuts (e.g., transverse, longitudinal, or diagonal) on tail regrowth.  Such investigations 

provide valuable insights into how the local environment and the geometry of injury 

influence the regenerative process, potentially by affecting the recruitment and behavior 

of blastema cells. Bridging the Gap: Linking Structure to Function 

Morphological studies are not merely descriptive.  They provide an essential link 

between structural changes and the underlying molecular and cellular events.  By 

carefully documenting the morphological changes that occur during regeneration, 

researchers can identify key cellular processes, such as cell migration, proliferation, and 

differentiation.  These observations can then be correlated with molecular data, such as 

gene expression patterns and protein localization, to create a comprehensive 

understanding of the regenerative process.  For example, identifying the specific cell 

types that contribute to the blastema and tracking their subsequent differentiation into 

mature tissues provides crucial context for interpreting gene expression data.  Similarly, 

analyzing the patterns of cell migration during blastema formation can shed light on the 

signaling cues that guide these cells. 
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2.11 A Multifaceted Approach to Understanding Regeneration 

Morphological studies remain a cornerstone of tadpole tail regeneration research.  

By providing a detailed characterization of the structural changes that occur during 

regeneration, these studies lay the foundation for understanding the complex interplay of 

molecular, cellular, and tissue-level events.  Integrating morphological data with 

molecular and genetic information is essential for developing a comprehensive 

understanding of regeneration and ultimately harnessing this remarkable capacity for 

therapeutic applications.  Further investigations into the factors that influence 

regenerative success, such as developmental stage and injury geometry, will continue to 

refine our understanding of this fascinating biological phenomenon. 

3 Results:  

3.1 The Impact of Wound Geometry on Tadpole Tail Regeneration 

This study provides a comprehensive analysis of the regenerative potential of 

tadpole tails subjected to five distinct types of cuts, designed to explore the influence of 

wound geometry, orientation, and depth on tissue repair mechanisms.  The cuts included: 

a vertical cut, a cut angled towards the dorsal body wall, a cut angled towards the belly, a 

V-shaped cut with the apex towards the body, and a V-shaped cut with the apex away 

from the body.  Each type of injury revealed unique regenerative outcomes, 

demonstrating the intricate relationship between wound characteristics and the 

regenerative response. 

Similar Regenerative Capacity in Cuts with Similar Geometry and Depth The first 

two cuts, the vertical cut and the cut angled towards the dorsal body wall, shared similar 

measurements in terms of depth and overall geometry.  These two cuts exhibited 

consistent and robust regenerative capacities.  This similarity in outcome suggests that 

injuries with comparable depths and geometries may activate similar cellular pathways 

and molecular mechanisms.  The observed regenerative process in these cuts involved 

rapid and efficient wound healing, followed by the formation of a well-defined blastema 

and subsequent robust tissue regrowth.  These findings align with prior studies (e.g., 

Tanaka and Reddien, 2011) that emphasize the importance of uniform tissue injury in 
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promoting efficient regenerative responses.  The consistent damage likely triggers a 

standardized set of signals, leading to a predictable and successful regenerative outcome. 

3.2 Varied Regeneration Patterns in Cuts with Altered Angle and Depth 

In contrast, the third cut (angled towards the belly) and the fourth cut (V-shaped 

with the apex towards the body) displayed slightly varied regeneration patterns compared 

to the first two. While regeneration still occurred, the process exhibited subtle differences 

in terms of the speed of regeneration, the morphology of the regenerated tissue, or the 

extent of functional recovery.  These differences in outcome can likely be attributed to 

the alteration in the extent of tissue involvement and the specific signaling pathways 

activated due to the angle and depth of these cuts.  The angled cut towards the belly, for 

example, might involve different muscle groups or neural connections compared to the 

vertical cut, potentially leading to variations in the recruitment of progenitor cells or the 

differentiation of specific tissue types.  Similarly, the V-shaped cut with the apex towards 

the body, while deeper in some areas, might heal differently due to the unique geometry 

of the wound. This observation supports earlier research that emphasizes the critical role 

of injury geometry in determining the spatial and temporal dynamics of regeneration 

(Beck et al., 2009).  The shape and orientation of the wound likely influence the local 

microenvironment, affecting the distribution of growth factors, the migration of immune 

cells, and the interactions between different cell types. 

3.3 Reduced Regenerative Potential in the Shallowest Cut 

The fifth cut, the V-shaped cut with the apex away from the body, was the 

shallowest of all the cuts and exhibited the lowest regenerative potential.  Regeneration in 

this case was often incomplete or resulted in a smaller, less functional tail.  This result 

strongly highlights the critical role of injury depth in effectively stimulating the 

regenerative machinery.  Shallow cuts may fail to sufficiently activate key regenerative 

processes, such as efficient wound healing, robust blastema formation, and adequate 

progenitor cell recruitment. The lack of sufficient tissue damage in shallow wounds might 

not trigger the necessary cascade of molecular signals required to initiate and sustain a 

full regenerative response.  These findings are consistent with studies like those of 
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Ferreira et al. (2016), which demonstrate that the extent of tissue damage directly 

correlates with the activation of molecular pathways involved in regeneration.  A greater 

degree of tissue damage likely releases more damage-associated molecular patterns 

(DAMPs) and growth factors, which are crucial for initiating the regenerative cascade. 

Overall, this study underscores the complexity of tadpole tail regeneration and the 

intricate interplay between wound characteristics, cellular behavior, tissue repair, and 

signaling pathways. It highlights the importance of understanding how different injury 

parameters, such as geometry, orientation, and depth, influence regenerative outcomes.  

The findings presented here provide a foundation for future research aimed at dissecting 

the molecular mechanisms underlying these observed differences.  Specifically, future 

studies should delve deeper into the roles of growth factors (e.g., members of the TGF-β 

superfamily), crucial signaling pathways (e.g., Wnt/β-catenin, BMP, and FGF), and the 

intricate interplay of immune responses in facilitating successful regeneration.  A more 

comprehensive understanding of these molecular players and their interactions will be 

essential for translating the insights gained from amphibian regenerative models into 

practical applications for human tissue repair and regenerative medicine.  By 

understanding how different types of injuries affect the regenerative process, we can 

potentially develop strategies to enhance regeneration in humans following injury or 

disease (Table1 – Table 6). 

Table 1. Vertical cut - Regeneration in Gosner stage 
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Table 2. Cut angled toward dorsal body in Gosner Stage 

 

Table 3. Cut angled toward dorsal body in Gosner Stage 

 

Table 4. Cut toward body in Gosner Stage 
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    Table 5. V - Shaped toward body in Gosner Stage 

 

 

  Table 6. V- Shaped away from body in Gosner Stage 
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regeneration observed in these symmetrical cuts aligns with previous work (Beck et al., 

2009), which emphasizes the importance of well-organized injury responses for 

successful tissue regeneration.  These studies suggest that a clean, symmetrical wound 

allows for the efficient and coordinated signaling required for proper cell migration, 

proliferation, and differentiation. 

Conversely, cuts angled towards the belly and V-shaped cuts with the apex 

directed towards the body exhibited considerably more variability in their regenerative 

potential.  This variability can be directly attributed to the altered wound geometry, which 

likely disrupts the precise orchestration of essential signaling pathways involved in tissue 

repair.  Asymmetrical cuts, by their very nature, can lead to an uneven distribution of 

crucial growth factors like Fibroblast Growth Factor (FGF) and Wnt, both of which are 

known to play vital roles in cellular proliferation and differentiation during regeneration 

(Tanaka & Reddien, 2011).  The disruption of these signaling gradients could lead to 

aberrant cell behavior, potentially hindering the formation of a properly organized 

blastema or affecting the differentiation of cells into the appropriate tissue types.  Our 

findings underscore the exquisite sensitivity of the regenerative process to even 

seemingly minor changes in wound characteristics, highlighting the importance of precise 

signaling for successful regeneration.  The asymmetry introduced by these cuts may also 

affect the mechanical properties of the wound site, influencing cell migration and matrix 

deposition, further contributing to the observed variability. 

Perhaps the most striking observation was the significantly weaker regenerative 

response observed in the V-shaped cut with the apex directed away from the body.  This 

diminished regenerative capacity can likely be attributed to the shallow depth of this 

particular injury.  Shallow injuries, in contrast to deeper wounds, may fail to adequately 

disrupt key structures crucial for initiating the regenerative cascade.  These critical 

structures, such as the neural tube and notochord, are thought to provide essential signals 

and structural support for the regenerating tail.  Our findings corroborate previous 

research (Ferreira et al., 2016) which suggests that insufficient injury depth can limit the 

activation of critical molecular signals, including reactive oxygen species (ROS).  ROS, 
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while often viewed as detrimental, play a crucial role in triggering the cellular processes 

necessary for tissue regrowth.  These signaling molecules are thought to act as initiators 

of the regenerative response, activating downstream pathways that lead to cell 

proliferation and differentiation. The lack of sufficient ROS production in shallow 

wounds may explain the observed reduction in regenerative capacity.  Furthermore, a 

shallow wound might not fully activate the resident stem cells or progenitor cells, which 

are essential for replenishing the damaged tissues. 

In this study provide compelling evidence for the complex interplay between 

injury geometry, depth, and the subsequent regenerative response in tadpole tails.  These 

findings not only contribute to our fundamental understanding of vertebrate regeneration 

but also lay a crucial foundation for future investigations into the specific molecular 

mechanisms that govern tissue repair.  By understanding how different injury types 

influence the regenerative process, we can gain valuable insights into the signaling 

pathways and cellular behaviors that are essential for successful tissue regeneration.   

Future research should focus on dissecting the specific molecular events that are 

affected by different injury geometries, including the expression of key growth factors, 

the activation of signaling pathways, and the behavior of progenitor cells.  Such studies 

will be crucial for developing strategies to enhance regenerative capacity in other 

contexts, including potential applications in human regenerative medicine.  Furthermore, 

investigating the role of the neural tube and notochord in initiating and coordinating 

regeneration will be a key area for future studies.  A deeper understanding of these 

processes could lead to the identification of novel therapeutic targets for promoting tissue 

repair and regeneration in humans. 

5. Conclusion: 

The study of tail regeneration in anuran tadpoles highlights the intricate 

coordination of cellular, molecular, and environmental factors that drive tissue regrowth. 

The upregulation of regeneration-associated signaling pathways and the observed cellular 

proliferation patterns confirm that regeneration is a highly orchestrated biological 

process. The impact of external conditions on regeneration rates suggests that 
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environmental factors play a significant role in modulating tissue repair. These insights 

contribute to a broader understanding of vertebrate regeneration and may inform future 

therapeutic strategies for enhancing regenerative capacity in higher organisms. The 

research should focus more on elucidating the molecular mechanisms governing these 

processes and their potential applications in regenerative medicine. 
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ABSTRACT 

In Modern days, online businessis becoming a powerful tool for women 

empowerment.The customs and habits of women entrepreneurare different in their age, 

personality, motivation, and type of business they started.Women Entrepreneurs are 

goal oriented, independent, flexible, tolerant, creative, realistic, enthusiastic and 

energetic in their management style. 

Social media is a significant factor in the way that business and empowerment 

are evolving in today's world of entrepreneurship and social change, especially for 

women. A sophisticated knowledge of the opportunities and problems inherent in this 

digital eraemerges as we delve into the complex interplay between social media, women 

entrepreneurship, and empowerment. This research undertakes a thorough investigation 

with the goal of analysing the complex effects of social media on female entrepreneurs 

and the larger story of women's empowerment. 

  Social media has changed the basic life style of every human. It has changed 

and transformed the decision making process and understandings of the individuals 

along with the way they interact, communicate, and do business. The patriarchal nature 

of Indian society has traditionally posed several challenges for women in the 

businesssphere. However, social media platforms provide unique opportunities for 

women entrepreneurs to overcome these barriers and establish successful ventures. 

Socialmedia, invarious ways, enables women entrepreneurs to enhance their visibility, 

access networks, build personal brands, engage with customers and create a successful 
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business and brand. It also addresses the potential challenges and risks associated with 

using social media in the context of women entrepreneurship in India. By harnessing the 

power of social media, women entrepreneurs in India can overcome gender-related 

hurdles and thrive in the business world. 

Introduction 

 Social media's ascent in recent years has changed business as well as our ability to 

interact and communicate. These internet platforms provide women especially with 

previously unheard-of chances to promote their business endeavours and raise 

awareness of their voices. But social media brings special difficulties and complexities 

in addition to the empowering promise. With an eye toward both its benefits and 

drawbacks, this studyattempts to investigate how social media affects women's 

empowerment and entrepreneurship. Knowing these factors will help us to fully use 

social media to empower women in the business world. Social media has become a 

powerful force in the always changing world of entrepreneurship, greatly influencing 

the lives and paths of women entrepreneurs everywhere. These online channels have 

completely changed the way companiesarestarted, promoted, and 

maintainedbyprovidingpreviouslyunheard-ofchances for interaction, networking, and 

visibility. Social media in particular offers women a potent instrument for getting over 

conventional obstacles to admission, amplifying their voices, and creating areas of 

empowerment in traditionally male-dominated fields. Fundamental to this phenomena is 

the democratization of business. 

Social networking sites give women a level playing field where the size of one's 

network and the caliber of one's material frequently trump conventional success 

indicators like money or industry ties. Using Facebook, Whatsapp, Instagram, and 

Twitter strategically allows women entrepreneurs to build their personal brands, present 

their knowledge, and reach audiences all over the world for very little money. Social 

media also encourages a cooperative and community-building mentality that is especially 

supportive of women's business pursuits. Women in business can find priceless tools, 

support, and mentorship in the virtual ecosystems that are created by online networks and 
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associations. These groups offer encouragement and validation in a world where women's 

voices have historically been marginalized in addition to practical help. But social media 

has special difficulties and dangers for female entrepreneurs in addition to its 

revolutionary promise. The need to maintain an idealistic online persona can make self-

doubt and imposter syndrome worse, so sustaining irrational expectations of beauty and 

achievement. 

ROLE OF SOCIAL MEDIA EMPOWERING WOMEN 

ENTREPRENEURS  IN ONLINE BUSINESS 

 

WOMEN IN ONLINE BUSINESS 

Women in online business are not only shaping the future of entrepreneurship but 

are also creating new models for business that are inclusive, innovative, and community-

driven. Whether through e-commerce, freelancing, content creation, or coaching, the 

internet has given women the opportunity to start, grow, andscale businesses with minimal 

barriers to entry. By leveraging their skills, expertise, and passion, women entrepreneurs 

are thriving in the digital age and leading the way for future generations. 

TYPESOFONLINEBUSINESSESFORWOMENWITHLOW INVESTMENT 

1. E-Commerce. 

2. Subscription Services. 

3. Affiliate Marketing. 

4. Online Courses and Coaching. 

5. Freelancing. 

6. Content Creation 

7. Drop shipping. 

8. Blogging. 

9. Print-on-demand. 

10. Online tutoring. 

11. Onlinecoursecreation. 
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12. Alignment Services. 

13. DocumentationServices 

14. Graphicdesign. 

15. Event planning. 

16. Virtual assistant. 

17. YouTube channel. 

18. Personalized gift business. 

19. Home bakery 

20. Jewellery Making 

21. Foodsand Premixes. 

22. Home Made Products. 

23. Mehandi Artist. 

24. Wrapping Services. 

25. E-Book Making 

 

SUPPORTFORWOMENENTREPRENEURS 

 The rise of women-focused networks and initiatives has helped many women succeed in 

online business: 

 Women’sEntrepreneurialNetworks: Organizations such as Women Who Code, 

BossBabe, and SheEO offer resources, mentorship, and funding to women in business. 

 Digital Platformsand Tools: Platforms like Shopify, Etsy and Teachable provide user-

friendly solutions for women entrepreneurs to launch their businesses. 

 OnlineCommunities: Social media groups, forums and online communities are in 

valuable resources for networking, sharing advice, and finding mentorship. 
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THE FUTURE OF WOMEN ENTREPRENEURS IN ONLINE BUSINESS 

Thefuturelooks promisingfor women in online business: 

 Rising Visibility: As more women become visible leaders in online entrepreneurship, 

their influence is expected to grow in shaping industry trends and encouraging others to 

start their own ventures. 

 TechnologyandInnovation: The rapid growth of AI, automation, and digital tools is 

opening up new opportunities for women to innovate and launch scalable businesses 

online. 

 Increased Focus on Inclusivity: With rising awareness about gender inequality in 

business, more initiatives are focusing on empowering women entrepreneurs with 

education, funding, and support. 

 

TYPES OF BUSINESS MODELSON SOCIAL MEDIA 

Social media has given rise to various business models that cater to the unique 

characteristics and opportunities presented by these platforms. The following are some 

of the popular business models utilized on social media. 

PERSONAL BRANDING 

Social media enables women entrepreneurs to build and enhance their 

personalbrands. Platforms like whatsapp and Instagram allow individuals to showcase 

their expertise, share valuable insights, and establish themselves as thought leaders in 

their respective industries.Here they can able to convert their passion into profession. 

They can stand ownby getting minimum amount of profit. 

Social media platforms provide an ideal environment for e-commerce 

businesses, allowing entrepreneurs to showcase and sell their products directly to 

consumers. Facebook  Marketplace, Whatsapp, Instagram Shopping, and Whatsapp 

Shop are examples of social media platforms that integrate e-commerce features . 

INFLUENCER MARKETING 

Influencer marketing has become a thriving industry, where individuals with 
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substantial social media followings promote products or services to their audience. 

Influencers can be powerful allies for women entrepreneurs to raise awareness and gain 

credibility. 

CROWD FUNDING 

Social media has transformed the fundraising landscape for entrepreneurs. 

Platforms like Kickstarter and GoFundMe provide a means for women entrepreneurs to 

raise capital by tapping into their network and garnering support from individuals 

interested in their projects. 

THEROLEOFSOCIALMEDIAINEMPOWERINGWOMEN ENTREPRENEURS 

Increased Reach and Market Access: 

 ExamplePlatforms: Facebook, Instagram,Whatsapp,Youtube. 

 Social media allows women to reach a global audience, breaking down geographical 

barriers. Theycan promotetheirproducts and services to a wide and diversecustomer 

base. 

 Case Study Example: A woman entrepreneur from a rural area using Whatsapp, 

Instagram to sell handmade jewellery globally. 

 

Cost-Effective Marketing and Branding: 

 Social media provides low-cost marketing channels compared to traditional advertising 

methods. Women entrepreneurs can create engaging content like posts, reels, stories, 

and videos to promote their products. 

 Platforms such as Instagram and Facebook allow targeted advertisements, ensuring that 

businesses can reach the right audience without significant investment. 

 Example: A small business owner in fashion using Instagram stories for product 

launches and discounts. 

 

Networking, Mentorship and Community Building: 

 Women can connect with other entrepreneurs, customers, mentors, and industry experts 
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through platforms like Whatsapp and Facebook groups. These connections create a 

support system that helps in business growth. 

 Women entrepreneurs can join communities of like-minded individuals who share 

knowledge, advice, and business opportunities. 

 Example: A woman in the food industry joining a Facebook group for women in 

business, which leads to collaborations with other entrepreneurs. 

 

Personal Branding and Authenticity: 

 Personal branding is critical for online success. Through social media, women can share 

their stories, values, and expertise, building trust and emotional connectionswith 

customers. 

 PlatformslikeWhatsappandInstagramhelpwomenentrepreneursestablish themselves as 

thought leaders and trusted brands. 

 Case Study Example: A wellness coach using YouTube and Instagram to share health 

tips, whichhelps her build a loyal. 

Educational Resources and Learning Opportunities: 

 Social media offers abundant free resources, webinars, and tutorials that help women 

entrepreneurs acquire the necessaryskills for managing and growing their businesses. 

 PlatformslikeYouTube,Whatsapp Learning and Instagram provide access to tutorials on 

marketing, business strategies, and technical skills. 

 Example: A woman entrepreneur taking a digital marketing course via Whatsapp 

Learning and implementing it to enhance her online sales. 

The rise of women in social media entrepreneurshipis not just about business 

success; it's about the empowerment and representation of women in the digital space. 

It's a testament to the power of connectivity and the potential of innovative platforms 

to level theplaying fieldfor all. Through their creativity, resilience, and strategic use of 

social media, thesewomenarenotonlybuildingsuccessful businessesbutalsoinspiringthe 

next generation of women entrepreneurs. 

https://fastercapital.com/content/Women-in-social-media-entrepreneurship--Social-Media-Mavericks--Women-Redefining-Entrepreneurship-in-the-Digital-Age.html
https://fastercapital.com/content/Auction-crowdfunding-platform--Democratizing-Fundraising--How-Auction-Crowdfunding-Platforms-Level-the-Playing-Field.html
https://fastercapital.com/content/Auction-crowdfunding-platform--Democratizing-Fundraising--How-Auction-Crowdfunding-Platforms-Level-the-Playing-Field.html
https://fastercapital.com/content/Auction-crowdfunding-platform--Democratizing-Fundraising--How-Auction-Crowdfunding-Platforms-Level-the-Playing-Field.html
https://fastercapital.com/content/Auction-crowdfunding-platform--Democratizing-Fundraising--How-Auction-Crowdfunding-Platforms-Level-the-Playing-Field.html
https://fastercapital.com/content/Social-media-user-engagement--Engagement-Insights--Unlocking-Engagement-Insights-for-Strategic-Social-Media-Moves.html
https://fastercapital.com/content/Social-media-user-engagement--Engagement-Insights--Unlocking-Engagement-Insights-for-Strategic-Social-Media-Moves.html
https://fastercapital.com/content/Social-media-user-engagement--Engagement-Insights--Unlocking-Engagement-Insights-for-Strategic-Social-Media-Moves.html
https://fastercapital.com/content/Women-entrepreneurs-and-risk--Risk-and-Resilience--Stories-of-Women-Building-Successful-Ventures.html
https://fastercapital.com/content/Guiding-the-Next-Generation-of-Female-Entrepreneurs.html
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IMPACTS OF SOCIAL MEDIA ENCOURAGING 

EMPOWERMENT OF WOMEN 

Social Empowerment 

Social media involves acquiring new knowledge to create a different 

understanding of gender relations as well as destroying old beliefs that structure 

powerful gender, the development of feelings that women can act upon to improve their 

condition, requires that women can be able to engage in a productive activity that will 

allow them some degree of autonomy, no matter how small and hard to obtain at the 

beginning and the ability to organize and mobilize for change. 

Social Life 

There‘s plenty of evidence that social isolation is associated with a shorter life 

span, nottomentionadiminishedqualityoflife.Seniorsandthosewhoaredisabled,who may 

have limited mobility, elderly people, someone stationed overseas in the military 

workers, friends who live in different states can use social media for positive 

connections to connect and improve social life. 

Mentalwell-being 

The capacity to live a full and creative life, and the flexibility to deal with life's 

inevitable challenges results in having high levels of positive emotions, social well-

being and psychological well-being as having the presence of psychological and social 

skills and abilities that contribute to optimal functioning in daily life. 

Proper Self Concept 

The individual's belief about himself or herself, including the person's attributes 

and who and what the self is, become veryimportant. The fallout from these unrealistic 

standards becomes more dangerous once girls reach college, where they face higher 

stakes, harder work, and a largely parent-free environment. The pressure to look perfect 

to impress new peers, not to speak of friends and family back home is due to negative 

self concept. 
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Proper Self Esteem 

The term self-esteem is used to describe a person's overall sense of self-worth or 

personal value. Girls who have created idealized online personas pretend to the 

knowledge that these images mask serious problems don‘t seem to alleviate the pressure 

they cause. They‘re struggling to stay on top of things or suffering from low self-

esteem. 

Decision Making 

In psychology, decision-making is regarded as the cognitive process resulting in 

the selection of a belief or a course of action among several alternative possibilities. 

Every decision - making process produces a final choice, which may resultant to prompt 

action required for women empowerment. 

Usage of Technology 

Computer literacy involves change in education of women will be beneficial to 

the entire family and the society as a whole. Use of internet and social media to get a 

job, future world of work, interacting with those around us given us new opportunities 

and learn the skills to incorporate technology whenever possible. 

CONCLUSION 

Economic Independence,Women entrepreneur is independent if she runs a 

business without anydependent on others in decision making and financial assistance. 

Onlinebusiness creates freedom and flexibilityforwomen to start theirownbusiness. 

Dissatisfaction with the existing jobs, when women is not satisfied with her current job 

as she feels no opportunity in progressing career growth, she can start own business 

with aim of earning more profits. Online platform helps womenentrepreneurs in earning 

profits. Self Interest, One of the major capital for every entrepreneur. Self confidence 

and Strong Willingness create trust and determination to start new online business and 

helps to overcome problems in future. 

Technical Knowledge, In recent days many women entrepreneurs with high 

competence in their ideas have been primarily using internet and mobile devices. 
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Encouragement from family members, family plays a key role for women entrepreneurs 

and helps in career decision as they acts as personal consultants and mentors. Family 

supports women entrepreneurs to do online business. Self Prestige and social status, 

status of women entrepreneurs will certainly have a special pride rather than being an 

employee. Potential Market, an important part for business future growth. It is a set of 

target customers whocreate shares in the market. Online business helps in reach of 

global customers. Less time consuming, one of the advantage of online business is 

costsavings and time saving. Here, we can understood everyone using mobile so the 

social media acts a platform for career growthof women who is doing only the 

household work turns into women entrepreneurs to earn minimum income is the 

advantage to full fill their basic requirements without depending family they got 

financial independence & this helps them to showcase their leadership & expertise in 

area of intersts. It motives not onlythe economic growth & their physical growth & 

mental growth will be balanced. 
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ABSTRACT: 

 A new kind of communication that combines mobile smartphones and display 

boards is SMS-enabled display board technology. Short Message Service technology 

is used by the system to allow users to transmit messages to the display board. There 

are two main parts to the system: the software and the hardware. The display board, a 

microprocessor, and a Global System for Mobile Communications module make up 

the hardware component. The backend system, which handles the received messages 

and shows them on the board, and the firmware, which governs the microcontroller, 

make up the software component. The system can be used in a variety of settings, 

including public spaces like shopping centers, train stations, hospitals, and schools, 

where it can show emergency notifications and messages. 

Keywords:- Microcontroller, GSM Module, Display Board, Short  Message Service  

Technology,  Novel  Communication System, Mobile Devices, Firmware. 

Introduction 

In the modern world, advertising is quickly moving online, with big-box 

retailers, shopping centers, buses, and trains all implementing digital screens to 

display information like timetables, ticket information, and more. People are now 

accustomed to the idea of easily accessing the world's knowledge thanks to this shift. 

Effective communication and control have therefore become more well-known 

throughout the world. This has sparked the idea of using cell phones to display 

messages on electronic boards after receiving them. Global System for Mobile 
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communication technology is used to make this idea a reality. Through its Short 

Message Service system, GSM allows messages to be transmitted from anywhere in 

the globe thanks to its worldwide roaming capabilities. 

The main goal of the project is to build a remote display board with a GSM 

modem at the receiving end. Users can update the display board with their preferred 

messages by sending information via SMS, providing a useful method of real-time 

communication. With the use of technology, engineers aim to make life easier, and 

this project is a step in the right direction toward simplifying real-time notifications. 

This GSM-based display toolkit's prototype ensures portability by integrating 

easily with a display board. Incoming SMS are accepted by the toolkit, but  

also verifies and saves the content before displaying it on an LED module. This 

invention advances the development of mobile, user-friendly communication 

systems.  

System architecture 

 Mobile: As the source of the SMS generator, the mobile phone is essential to this 

process. This allows any user to send a text message to a designated phone number 

from their mobile device. The SIM source for the GSM module is this designated 

phone number.  

 SMS Center: The user's mobile device sends the message to the SMS Center. It 

serves as a conduit between the receiving device and the mobile network. It is in 

charge of keeping SMS messages safe, directing them, and forwarding them to the 

right people. The SMS-enabled display board is the recipient in this instance. After 

processing the incoming message, it sends it to the system in charge of the SMS-

capable LCD.  

 GSM: The Arduino system and the SMS Center can communicate wirelessly thanks 

to GSM (Global System for Mobile Communications) technology. The Arduino and 

a GSM module are linked, enabling UART protocol communication. The Arduino 

Uno and GSM communicate serially via this protocol. 
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  The Arduino microcontroller is responsible for processing incoming SMS messages 

and managing the display board. It functions as a receiver to receive signals from the 

GSM module (transmitter), decodes the information, and then uses the SPI protocol 

to send it to the LED display board. The Arduino Uno and P10 LED board can 

communicate over the Serial Peripheral Interface Protocol.  

 P10 LED Board: The output display device is the P10 LED board. It is made up of 

an LED module grid that may show animations, graphics, and text. To achieve the 

necessary effects, Arduino makes use of software libraries including SPI, DMD, and 

TimerOne libraries. To manage the material shown on the P10 LED board, the 

Arduino communicates with it via commands or data. 

Block diagram 

[Mobile Phone] 

| 

v 

[SMS Center / Network] 

| 

v 

[GSM Module (SIM900A)] 

| 

v (UART Communication) 

[Arduino Uno] 

/       \ 

[Push   [LED Display] 

Button]   (P10 LED) 

\ 

[Acknowledgement SMS to Sender] 

Mobile Phone: Notifies the system by text message (SMS).  The network middleman 

that sends the SMS to the GSM module is known as the SMS Center.  After 



JACJOSHAM- JOURNAL OF SCIENCE, HUMANITIES AND MANAGEMENT 
 

Vol. 12, No.2, June 2025 ISSN: 2347-9868 Page 99  

receiving the SMS, the GSM Module (SIM900A) uses UART (serial 

communication) to deliver it to the Arduino.  The Arduino Uno serves as the control 

module.  handles the content of the SMS.  uses SPI communication to deliver the 

message to the P10 LED display.  able to provide the user with an SMS 

acknowledgment.  uses a push button as input to modify or clear messages.  P10 

LED Display: Shows the message visually for the general public to see. 

Flow chart 

[Start] 

| 

v 

[Power ON System] 

| 

v 

[Wait for SMS via GSM Module] 

| 

v 

[Receive SMS?] --No--> [Continue Waiting] 

| 

Yes 

| 

v 

[Pass SMS to Arduino] 

| 

v 

 

[Decode Message Content] 

| 

v 
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[Display Message on LED (P10)] 

| 

v 

[Send Acknowledgement SMS (optional)] 

| 

v 

[Push Button Pressed?] --No--> [Wait] 

| 

Yes 

| 

v 

[Clear or Update Message] 

| 

v 

[Loop Back to Wait for SMS] 

 The system receives power.  Wait for SMS: Until a fresh SMS is received, the 

system stays inactive.  Receive SMS: The SMS is received by the GSM module.  

Pass to Arduino: The Arduino uses UART to read the SMS.  Decode and Display: 

The text is processed by Arduino and transmitted to the LED board for display.  

Acknowledgment: To verify a successful display, an optional SMS is returned.  Push 

Button Interaction: To manually update or clear the screen, press the button.  Loop: 

The next SMS is always waiting for the system to receive it. 

Hardware and software requirements 

 SIM 900A GSM Module: The SIM900A is an all-inclusive SMT module that 

provides a completely integrated dual-band GSM/GPRS solution. It is made to fit in 

with a variety of client applications with ease. The SIM900A guarantees dependable 

operation at GSM/GPRS 900/1800MHz frequencies thanks to its standardized 

interface.  
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Voice communication, SMS, data transmission, and fax capabilities are just a few of 

the many features covered by this performance. The module uses little power and 

remains efficient despite its small size. 

 Arduino Uno:The Arduino Uno R3 ATmega328P stands as a microcontroller board 

cantered around the Atmega328P microcontroller. It incorporates 14 pins for digital 

input and output functions, with 6 of these offering Pulse Width Modulation (PWM) 

capabilities. Alongside, there are 6 analog inputs, a 16 MHz crystal oscillator, a USB 

connection, a power jack, an ICSP header, and a reset button. The board is equipped 

with all the necessary components to fully support the microcontroller. All you need 

to do to begin is link it to a computer using a USB cable or power it using an AC-to-

DC adapter or battery. The board is compatible with most shields and can be 

powered via USB or an external power supply. 

 P10 LED Board:A range of dot matrix displays with an LED spacing of 10mm are 

offered by the P10 series. With a 16x32 LED array, these displays come in a basic 

single-screen configuration. Fig. 4 provides an understanding of the P10 LED 

Board's composition and placement. Interestingly, this display has separate 

controllability for each LED. We can show text, shapes, and graphics as needed by 

managing particular LEDs. To make a display of arbitrary length and height, we can 

link these displays together in both vertical and horizontal directions. They are 

powered by a 20W source with a 5V voltage. ESP8266 and ATMEGA 2560 

controllers can be used to control them. 

 Push Button:A push button is a basic electrical or mechanical switch that may be 

turned on by pressing it. One of the most often used switch kinds, it can be used to 

notify a system or device, control the flow of energy, or start a specific activity. Both 

commonplace items and industrial systems use push buttons. 

 Jumper Wires:An electrical wire, or set of wires in a cable with a pin at each end, is 

called a jumper wire. Another name for jumper wires is connection wires. used either 

internally or without soldering with other hardware components and equipment to 
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connect test circuits, breadboard components, or other prototypes. They are available 

in a variety of hues, although these colors are meaningless. This indicates that a 

black and blue jumper wire work in the same way. In fact, you may utilize the colors 

to easily distinguish the several types of connections, including power, input pins, 

and ground. In addition to being affordable, jumper wires can be made by hand.  

 There are three common types of jumper wires: male to female, female to 

female, and male to male. The wire's termination point is where they diverge. Male-

to-male jumper cables are used to plug into devices since they have connector pins 

on both ends.  

 Header pins are located at both ends of female-to-female jumper cables, which 

are used for plugging devices. Male-to-female jumper wires have header pins on one 

end that are used to plug items into and connector pins on the other end. 

 Adapter:An adapter is a piece of hardware or software that allows communication 

between two or more devices that would not otherwise be able to communicate. It 

serves as a translator, enabling communication and interaction between two devices. 

Adapters are frequently used to link several computer types, including PCs and 

Macs, as well as peripheral devices like keyboards, printers, and scanners.  

In networking, adapters are also used to enable interconnection between various 

network types. Here, a 5V/1A adaptor is used. 

 SIM:For testing reasons, a prepaid plan or one with unlimited SMS is advised. A 

prepaid subscription with unlimited SMS is utilized in this project. Because it can 

adapt to lesser generations like 2G and 3G based on network conditions, the Airtel 

SIM card is used in this instance.  

 USB Cable:A serial bus standard called USB (Universal Serial Bus) is used to link 

devices to computers. Keyboards, mouse, printers, external hard drives, and other 

devices are connected to computers via it. It is compatible with previous USB 

versions. There are several types of USB cables, such as A-A, A-B, Micro-B, and 

Mini-B.  
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 Type A-B Arduino USB cables are utilized here. This cable is used to connect 

any Arduino board to a computer. It can also be used to connect USB printers, 

scanners, and other devices. The cable ensures error-free and effective data transfer 

by enabling fast data transmission with faultless performance.  

Software Requirements 

 Arduino IDE Software:The Arduino IDE is a platform that is open-source. This 

program is utilized for electronic tasks. We may upload code to microcontroller 

boards using the Arduino IDE. It can communicate with a serial monitor and other 

libraries.  

Embedded C is used to develop the code.  

 Embedded C Language: A C language extension with extra header files is called 

embedded C. From controller to controller, these files can be changed. It is the most 

widely used programming language for microcontrollers. In the past, a number of 

assembly-level programming-based embedded programs have been created. They 

won't provide portability, in fact. The expanded C language for embedded systems 

has been recommended as a solution to this problem. The benefit of using C is that 

the code is portable and much simpler to comprehend. 

Possible Difficulties   

1. Latency in the network:  Real-time communication may be impacted by SMS 

delivery delays brought on by telecom network congestion or coverage in remote 

areas.   

2. Failure of Message Delivery:  If the receiver (GSM module) is out of range or not 

powered on, or if there are problems with the sender's network, the SMS may not be 

delivered.   

3. Problems with GSM Signal Strength:  Messages may be missed or delayed due to a 

weak GSM signal, particularly in subterranean or protected areas. 

4. Hardware Issues and Compatibility:  System operation may be disrupted by a 

malfunction in the power supply, microprocessor, or GSM module.  
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5. Restrictions on Display:  The message length and content that can be displayed are 

restricted by the P10 LED board's fixed size. 

Conclusion 

The creation of an SMS-enabled display board utilizing Internet of Things (IoT) 

principles is shown in this work. GSM connectivity is integrated with hardware 

based on microcontrollers to enable real-time message updates on an LED display.  

The system provides a portable, affordable, and easy-to-use solution for public 

communication in settings including train stations, schools, hospitals, and shopping 

malls.  By combining a SIM900A GSM module, an Arduino Uno microcontroller, 

and a P10 LED display board, users can send text messages remotely. The messages 

are decoded and shown on the display board. This project's capacity to offer a 

wireless, remotely accessible information display independent of internet availability 

is one of its main accomplishments.  Programming firmware with Embedded C 

guarantees portability and flexibility in a range of microcontroller contexts.  

Additionally, the system has features like SMS-based acknowledgements and push-

button message clearing. However, the project is not without limitations.  

 The reliance on GSM technology introduces vulnerabilities such as network 

latency, delivery failures, and signal strength fluctuations, especially in low-coverage 

or shielded areas. The fixed size of the LED display also restricts the length and 

formatting of messages. Moreover, the current implementation lacks authentication 

or encryption mechanisms, making it susceptible to misuse by unauthorized users 

who might send inappropriate or disruptive messages to the system. In conclusion 

future improvements are needed to address scalability, security, and message 

formatting capabilities, even though this prototype effectively illustrates the viability 

and usefulness of SMS-based display systems in practical applications.  For more 

reliable performance in upcoming IoT deployments, this entails putting user 

authentication into place, extending display capabilities (such multi-color text and 

longer messages), and investigating internet-based substitutes. 
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Future scope 

 The future scope of SMS enabled display board using IoT technology is the 

ability to use different colors for displaying text message and expand the message 

length. 
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 ABSTRACT 

This research was conducted at LabschoolCirendeu Middle School by 

analyzing strategic HR Management as an effort to improve the quality of education at 

that school. Researchers use research strategy design. This research was qualitative 

research with the consideration that the problem and aim is to look at the phenomenon 

of the conditions of the Human Resource Management (HRM) in education faces 

challenges like teacher shortages, retention issues, compliance with regulations, and 

budget constraints, impacting staff morale and student outcomes.  The function of 

human resource management in education includes staff maintenance, staff 

relations,staff development, procurement of staff and job performance reward. The 

challenges of human resource management include poor working condition, problem of 

staffing, funding, incessant transfer of teacher among others. To address the identified 

challenges, the following recommendations were made. Education should be made 

attractive by creating a conducive atmosphere for teachers. More government attention 

is needed for education sector through improved function as education remains the basis 

for the progress of all other sectors of the society. A united salary structure should be 

made for all categories of teachers within the education sectors.  

Keywords: Educational System, Human Resource, Educational Goals, Work Force, 

Staff Maintenance  
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INTRODUCTION 

 Human resource management can be seen as the design of formal systems in an 

organization to ensure effective and efficient use of human talents to accomplish 

organizational goals. Griffin (1997), defined human resource management as the set of 

organizational activities directed at attracting, developing and maintaining an effective 

workforce. Human resource management concerns the procurement or recruitment, 

staffing, welfare, maintenance, training and retraining, placement, promotion, 

motivation relationship, compensation or rewards, transfer and discipline of staff. It lies 

at the care of the efficiency of the organization.  

 Human resource management is a basic function of management that determines 

the performance of staff in any organization. This simple implies that when staff in the 

education systems are adequately recruited, selected and supervised, inducted and 

adequately rewarded, and provided for, properly developed, appraised and promoted on 

the job, they will be committed to the job, remain dedicated and productive in the 

education systems. 

  This can simply be put that it is the co-ordination of the activities and efforts of 

the workers in educational organization so that educational goals are achieved. Hence, 

human resource management in education is the process of motivating workers to 

maximize their performance in order to obtain maximum output starting from the day 

they are recruited. Thatmeans utilizing people to perform duties and functions in the 

school (Oduma, 2012). 

 Human management is therefore, interested in compliance with equal 

employment opportunities and observation of labour laws; examples; applicants must be 

oriented to the organizations, supervisors must be trained, safety problems must be 

resolved; wages and salaries must be administered. A wide range of activities typically 

associated with the day-to-day management of people as provided by laws and 

regulations must be performed fficiently. It is this collection of activities that has often 

been referred to as the personnel function, and the newer strategic focus of human 
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resources management has not eliminated.In summary, it is difficult to produce one 

general interpretation of what human resource management means today.  

Functions of Human Resources Management in Education  

 Human resource management in education is a set of practices and methods of 

integrating and maintaining the teaching staff in the school so that the school can 

achieve their purpose and as well as meet the goals for which they were established. It is 

the motivation and co-ordination of the activities and effort of the teachers in school in 

order to obtain maximum output from them and consequently achieve the goals of 

education optimally. The functions include the following:  

i. Staff maintenance 

ii. Staff relations  

iii.Staff development  

iv.Procurement of staff  

v.Job performance reward  

Staff Maintenance  

 This concern making the work environment conducive for workers,pertinent 

practices include promotion and transfer, motivation, staff safety, security and health 

services. It is pertinent that educational establishments have sound policies in respect of 

staff transfer and promotion to ensure that justice and fairness prevail in dealing with 

staff. As work to be performed in the school is important, the mood of the man to 

perform the job is equally important. For maximum and productive goal attainment, the 

school head must ensure the comfort and happiness of the workersThat can be done 

through prompt payment of salary, and ensuring a safe and healthy working 

environment.  

Staff Relations  

 There must be a good communication network in the school to enable workers to 

be constantly informed of the progress being made in the school. Workers should be 

encouraged to participatein planning and decision making in the school. Workers should 
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be encourage by recognizing the staff as human beings with feelings, interest, needs and 

emotions and treating them as such with fairness and respect.  

Staff Development  

This is the process of appraising staff performances and identifying their key 

skills and competence that need development or training to improve their skills for 

better performance. It involves providing development programme and training courses 

that are suitable for the programme. The success of educational organization hinges on 

the strength and quality of the staff members.  

There is need to change through training and to improve and grow in patience. 

This can be done through in-service training, conference, workshop and seminars. 

Resources are easily recognized as the most important resource out of the resources 

required for the production of goods and services. Human resources are the key to rapid 

socio-economic development and efficient service delivery (Onah, 2008). Without an 

adequate, skilled and wellmotivated workforce operating within a sound human 

resource management programme, development is not possible.  

Procurement of Staff Human resource management functions start with the process of 

recruitment and selection by which educational institutions get the best personnel to 

interpret and implement the curriculum programmes. Staffing of schools is a job 

performed by the ministry of education through its agencies in the federal and state 

government. Procurement of staff in education deals with obtaining people with 

appropriate and necessary skills, abilities, knowledge and experience to fillthe vacant 

teaching posts in schools. 

Job Performance Rewards  

This involves the design and administration of rewards for jobs performed. It is very 

important that management, ministry of education and its agencies take the issue of 

reward system very seriously. Staff performance would increase substantially if they are 

adequately compensated according to the quality and quantity of work done.  
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Challenges of Human Resource Management in Education  

Human resource management has become notably complex in the sense that as 

human beings, they are not reliable for doing one thing over and over in exactly the 

same way. They can be expensive depending on their cadres, qualification and skills. 

Their productivity is highly dependent on the person‘s ability to instruct. The same 

content cannot be delivered every time. A number of factors have contributed in this 

complexity. They Include the Following:  

Poor Working Condition  

It is not out of way if staff expects to be paid finance rewards commensurate with 

the services performed. The ideal thing is to have a systematic producer for establishing 

a sound reward system and structure. A good remuneration tends to reduce inequalities 

between staff earnings, raise their individual morale, motivate them to work for pay 

increase and promotions, reduces inter group friction and employee grievances.Teachers 

salaries are not paid along side with other civil servants and in some cases, teachers are 

owned many months of salary areas. 

Problems of Staffing  

The problem of staffing is enormous. There are problem on the quality and quantity 

of staff recruited for the education of our citizens. The reason is from poor staff 

recruitment and selection process. Politicians and God fatherism has taken the upper 

hand. Some staff rarely stay in the remote areas where the management wants their 

services. They use to stay in the urban areas for self-convenience.The verification 

exercise carried out by Universal Basic Education Commission (2000), Shows that an 

additional 275 to 462 teachers were needed to teach in primary schools in Nigeria. 

Current Call for the Use of ICT in Education  

As the 21st century world is undergoing rapid changes, there is urgency for few 

educational needs such as the call for use of ICT in education. Current call for ICT 

usage in education is worthy but, its implementation in the nation is in the toddling 

stage. Nwufo (2009), evidently noted that ICT penetration and usage remains very low 
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and so the need to train many teachers at all levels in ICT to equip them for 

reengineering the society through the skills (Offorma, 2009); ICT provides theEvery 

educational system at every level depends heavily on the human resources for execution 

of its programme. NwakaandOfojebe (2010)stated that teachers are the critical resources 

for effective implementation and realization of the educational polices and objectives at 

the practical level of classroom. 

Teachers therefore are the most indispensable entity in the school. They are the 

greatest aid to learning. The shortage or poor management of teachers reduces the extent 

to which the curriculum can be delivered effectively. It should be noted that the major 

premise of human resources management in education is that the end results of the 

educative process will be determined by the effectiveness of the teachers who facilitate 

learning for self-actualization and national development. Human resource management 

in education essentially is concerned with three major issues namely.  

i. Assessing the need for staff  

ii.Satisfying the need for staff and  

iii. Maintaining and improving the staff services.  

Advantage of Strategic Human Resource Management for Schools and 

Institutions 

1. Attracting and Retaining Exceptional Talent  

The success of a school is intrinsically linked to the caliber of its educators and 

staff. Through strategic human resource management, schools can craft recruitment 

processes that focus on identifying candidates who not only meet academic and 

professional standards but also resonate with the school‘s ethos and values. It‘s not 

merely about filling a position; it‘s about welcoming individuals who will inspire 

students and enhance the school‘s ecosystem. 

 Retaining talent is equally critical. SHRM empowers schools to implement 

strategies that prioritise job satisfaction, creating a nurturing environment where 

teachers and staff feel genuinely valued. Competitive salaries, opportunities for career 
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progression, and programmes for professional development are all vital elements in 

ensuring that top talent remains loyal to the institution. 

2. Elevating Employee Engagement 

Engaged employees form the bedrock of any thriving institution. When teachers 

are motivated and enthusiastic, it has a direct and positive impact on the students they 

teach. Strategic human resource management equips schools with the tools to foster 

employee engagement, from organising collaborative activities to establishing effective 

systems for recognising and rewarding excellence.Imagine a teacher being commended 

for their innovative approach to classroom instruction. Such recognition can work 

wonders for morale and motivation. SHRM ensures these practices become embedded 

in the school‘s culture, creating a sense of belonging and commitment among educators 

and staff alike. 

3. Supporting Professional Growth 

Education is a field that never stands still. To remain effective, teachers and 

administrators must continuously update their knowledge and skills. With strategic 

human resource management, schools can prioritise professional development, offering 

regular training sessions, workshops, and even mentoring programmes.This investment 

in personal growth pays dividends for all. Teachers gain fresh perspectives and tools to 

enhance their teaching, while students benefit from enriched and modernised learning 

experiences. Moreover, institutions that champion professional growth often build 

strong reputations, attracting talented educators and ambitious students. 

4. Cultivating a Positive School Culture  

The culture of a school shapes its entire community, influencing how students, 

teachers, and staff interact. By employing strategic human resource management, 

schools can actively cultivate an environment that promotes collaboration, inclusivity, 

and respect. SHRM ensures policies—from hiring practices to conflict resolution—

reflect a commitment to a constructive and supportive culture. For example, schools 

might introduce programmes that celebrate diversity or implement policies to address 
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bullying effectively. These initiatives not only create a welcoming space for students 

but also foster a positive work atmosphere for teachers and staff, encouraging them to 

perform at their best. 

5. Enhancing Administrative Efficiency  

Managing a school involves a multitude of responsibilities, from staff scheduling 

to payroll management. Strategic human resource management streamlines these 

processes, ensuring smoother operations and reducing the likelihood of errors.Efficient 

systems—whether digital or manual—relieve teachers and staff of unnecessary 

administrative burdens, allowing them to focus fully on their primary roles. This 

balance between operational efficiency and staff support is essential for maintaining a 

productive and harmonious environment. 

6. Aligning Individual and Institutional Goals  

One of the most impactful aspects of strategic human resource management is its 

ability to align the roles of individuals with the broader mission of the institution. For 

instance, if a school aims to excel in the arts, SHRM ensures that recruitment, training, 

and resource allocation support this vision.Such alignment instils a sense of purpose 

among staff members. When everyone understands how their contributions fit into the 

bigger picture, it fosters collective responsibility and motivation, creating a unified and 

goal-oriented community. 

7. Addressing Conflicts Proactively  

No workplace is entirely free from conflicts, and schools are no exception. 

Whether it‘s a disagreement between colleagues or a concern raised by parents, prompt 

and effective resolution is key. Strategic human resource management equips 

institutions with frameworks to address issues calmly and constructively.Instead of 

reacting to disputes after they escalate, SHRM encourages proactive measures such as 

open communication channels and clearly defined grievance procedures. These systems 

not only resolve conflicts swiftly but also build trust and confidence within the school 

community. 
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8. Prioritising Well-being and Mental Health 

The well-being of teachers and staff has a direct bearing on their performance and, 

ultimately, on student outcomes. Strategic human resource management places mental 

health and overall well-being at the forefront, recognising it as essential to maintaining a 

supportive work environment.Initiatives like wellness programmes, access to 

counselling, and flexible work arrangements help employees manage their personal and 

professional lives effectively. When educators feel supported, they can bring their best 

energy and focus to their roles, positively influencing the entire institution. 

9. Staying Ahead of the Curve 

The field of education is in constant flux, with new challenges and opportunities 

emerging all the time. From integrating cutting-edge technology to addressing changing 

societal needs, schools must be prepared to adapt. Strategic human resource 

management ensures institutions remain agile and forward-thinking.Schools can 

anticipate changes and act accordingly by regularly assessing HR strategies and staying 

attuned to trends. This adaptability is crucial for long-term success, allowing institutions 

to remain competitive and effective. 

Key Challenges: 

 Teacher Shortages: The education sector often struggles to attract and retain 

qualified teachers, leading to increased workloads and burnout.  

 Talent Retention: Poor working conditions, low compensation, and lack of career 

development opportunities contribute to high teacher turnover.  

 Competition for Talent: Educational institutions compete with other sectors for 

skilled professionals, making it difficult to attract and retain top talent.  

 Legal Requirements: Educational institutions must adhere to various laws and 

regulations, including those related to teacher certifications and labor laws.  

 Data Privacy: Protecting student and employee data is crucial and requires careful 

attention to compliance.  
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 Limited Funding: Educational institutions often operate with tight budgets, which 

can impact HR initiatives like training and development.  

 Resource Allocation: HR departments need to make efficient use of limited resources 

to support staff and students.  

 Keeping Up with Trends: The education landscape is constantly evolving, requiring 

ongoing professional development for teachers and staff.  

 Addressing Skill Gaps:Identifying and addressing skill gaps within the workforce is 

essential for improving student outcomes.  

 Work-Life Balance: Teachers and staff often face demanding workloads, which can 

lead to burnout and low morale.  

 Creating a Positive Work Environment: HR plays a crucial role in fostering a 

positive and supportive work environment.  

 Managing a Diverse Workforce: Educational institutions need to create an inclusive 

environment that values diversity and promotes equity.   

 Competitive Compensation and Benefits: Offer competitive salaries and benefits to 

attract and retain top talent.  

 Supportive Work Environment: Create a positive and supportive work environment 

that values teachers and staff.  

CONCLUSION  

The paper concludes that education remains a veritable means of human resource 

management and nation building . Whatever needs to be done in this sector should be 

done in all sincerely and with every urgency for education to fully achieve its 

predetermined educational objectives. 
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ABSTRACT 

 Social media platforms use AI algorithms to rank and curate news content, 

significantly influencing public discourse and shaping how users access information. 

These systems are designed to personalize content, enhance user experience, and 

prioritize stories based on engagement, relevance, and perceived credibility. While these 

algorithms offer convenience and tailored content, they also pose serious challenges. 

They can create echo chambers, reinforce information bubbles, and contribute to the 

spread of misinformation. Ethical concerns such as bias, lack of transparency, and 

limited accountability have become central to debates about these systems.This paper 

explores the functioning of AI-driven news ranking systems and their broader impact on 

public perception, content visibility, and trust in digital news.  

 It delves into the algorithmic biases that influence what content is promoted or 

suppressed, as well as the ethical implications of automated decision-making. The study 

highlights the need for greater transparency and stronger regulatory frameworks to 

ensure fairness and accountability. It also discusses ongoing debates around algorithmic 

governance and the role of tech companies in shaping news consumption. Finally, the 

paper proposes improvements to make news ranking systems more equitable, 

transparent, and responsible, aiming to foster a more informed and balanced digital 

news environment. 

Keywords: Algorithmic Bias; AI Tools; Machine Learning for News Ranking; AI in 

News Curation; Transparency in News Algorithms 
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1. Introduction 

 In today‘s digital era, social media has become the dominant source of news 

consumption for millions of users worldwide. Platforms like Facebook, Twitter, 

YouTube, and Instagram use smart ranking algorithms. These algorithms decide which 

news stories show up in users' feeds. Social media is different from traditional 

journalism. AI and machine learning (ML) choose content instead of editorial boards. 

Algorithms improve user experience by personalizing content.  

 The news ranking systems lack transparency and makes it hard to judge their 

fairness and accountability. Users often don't know why some stories show up in their 

feeds. News organizations also find it hard to keep up with changing algorithms. Recent 

problems with fake news, election lies, and content control have started a debate. People 

are discussing if social media platforms should be clearer about how they rank content. 

It looks at the systems behind these rankings. It also covers what influences content 

visibility and the ethical concerns of algorithmic bias. This study looks at existing 

literature, case studies, and regulatory frameworks. It highlights the strengths and 

weaknesses of current ranking models. Then, it suggests ways to improve transparency 

and fairness in news sharing. 

2. Literature Review 

 A substantial amount of research has been conducted on news ranking systems 

in social media. Bakshy et al. In 2015, researchers looked at Facebook‘s ranking 

algorithm. They found that users tend to engage more with [1]. content that matches 

their own beliefs. Tufekci (2018) examined how ranking systems influence protest 

movements and public mobilization. Allcott and Gentzkow (2017) explored how fake 

news spreads on social media due to ranking biases. Lazer et al. (2018) analysed 

misinformation amplification in algorithmic ranking systems. These studies highlight 

the power and risks of news ranking mechanisms. 

 Vosoughi, Roy, and Aral (2018) studied how true and false news spreads on 

Twitter. They found that false news spreads much faster than true news[2].  This 
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happens because of engagement-driven algorithms. Napoli (2019) looked at how media 

regulation can tackle disinformation. It highlighted the difficulties in managing news 

ranking on social media. Nyhan, Guess, and Reifler (2020) studied untrustworthy 

websites in the 2016 U.S. election. They showed how ranking systems boosted 

unreliable sources. Gillespie (2018) studied how content moderation affects news 

visibility and ranking.  

3. Role of AI and Machine Learning 

 AI and Machine Learning (ML) play a central role in news ranking processes by 

enabling content curation and personalization on an unprecedented scale. These 

technologies utilize various methods such as collaborative filtering, which recommends 

news based on the preferences and behaviours of similar users, and content-based 

filtering, which matches content to user interests by analysing keywords, topics, and 

content types. In addition, hybrid models combine both collaborative and content-based 

techniques to enhance the accuracy of personalization [3].  

 Natural Language Processing (NLP) is also extensively employed for tasks like 

sentiment analysis, topic detection, and named entity recognition to interpret and 

classify news content effectively. AI-driven engagement prediction models estimate the 

likelihood of user interactions, such as likes, shares, and comments, which influence the 

prioritization of content in news feeds.  

 Furthermore, machine learning algorithms are applied in fake news detection, 

utilizing pattern recognition and anomaly detection techniques to assess the authenticity 

of news articles and limit the spread of misinformation.Despite their efficiency, these 

systems face several critical challenges and ethical concerns. Algorithmic bias can lead 

to the unintentional favouring of particular viewpoints or demographic groups, thereby 

shaping public discourse in potentially skewed ways. Moreover, the creation of echo 

chambers and filter bubbles restricts users to content that aligns with their existing 

beliefs, reducing the diversity of viewpoints they are exposed to.  

 Transparency is another significant issue, as the limited understanding of how 
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these algorithms function has raised scepticism and fuelled calls for regulatory oversight 

and independent audits to ensure accountability.Different platforms apply these AI and 

ML techniques in various ways. For instance, Facebook uses a relevance score based on 

user interaction history and content credibility to rank news, while Twitter highlights 

trending topics determined by tweet volume, user engagement, and influential user 

activity[4].  

 YouTube relies heavily on watch time and session duration to suggest videos, 

whereas TikTok employs rapid personalization algorithms informed by user behaviour 

and device settings. Similarly, Instagram prioritizes content from users and content 

types with which individuals frequently interact, ensuring a tailored user experience. 

These AI-driven news ranking systems operate by collecting and processing vast 

amounts of data derived from user actions such as clicks, shares, comments, and watch 

time. The data includes both structured information like text and numbers, as well as 

unstructured data such as videos, images, and sentiment cues. AI models then apply 

ranking and recommendation algorithms that integrate collaborative filtering, content-

based filtering, and hybrid models to refine personalization. Additionally, AI systems 

predict user engagement to keep content relevant and captivating, ensuring higher 

interaction rates.  

 Through NLP techniques, these systems conduct sentiment analysis to determine 

the emotional tone of articles, identify key entities such as people and places through 

named entity recognition, and detect fake news by evaluating misleading headlines, 

deepfakes, and other forms of misinformation. This comprehensive approach allows 

platforms to deliver personalized, engaging, and ostensibly trustworthy news content to 

their users. 

4.  Descriptiveanalyses 

 Social media platforms use ranking systems to prioritize content. This affects 

user engagement and public discussions. This section looks at how big platforms rank 

news and the challenges their algorithms face. 
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4.1 Facebook’s News Feed Algorithm 

 Inventory: The system scans all potential posts available for a user. 

 Signals: It analyses various engagement metrics, including likes, comments, shares, 

and watch time. 

 Predictions: The algorithm predicts which content a user is most likely to engage 

with. 

 Score Assignment: Each post is given a relevancy score, and high-scoring posts 

appear at the top. 

Issues & Challenges: 

● Misinformation & Fake News: Viral hoaxes spread quickly because they get a lot of 

attention. So, Facebook teamed up with third-party fact-checkers [4].  However, fact-

checking measures are often slow compared to the spread of misinformation. 

● Political Influence: Research shows that the algorithm shapes how voters see things. 

Political ads and posts can sway public feelings during elections. 

● Facebook's algorithms boosted misinformation because of high engagement. This 

raised calls for more transparency in ranking political content. 

4.2 Twitter’s Trending Topics 

● Tweet Volume: The number of tweets mentioning a topic in a short time frame. 

● User Engagement: Retweets, likes, and replies contribute to ranking. 

● Influential Users: Tweets from high-profile or verified accounts are weighted more 

heavily. 

● Regional Trends: Location-based ranking personalizes trends for users. 

Issues & Challenges: 

● Bot Manipulation: Coordinated bot activity can artificially boost hashtags, making 

them trend faster. 

● Political & Social Manipulation: Campaigns often use "hashtag hijacking" to spread 

false narratives. 
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● Misinformation Spreads Fast: Twitter, unlike Facebook, doesn‘t use fact-checkers. 

This makes it tough to manage false trends. 

● The topic was popular on Twitter because of influencers and automated accounts. 

This engagement led to real-world effects when a man attacked the restaurant. 

4.3 YouTube’s Recommendation Engine 

● Watch Time & Session Duration: Videos that keep users on the platform longer are 

ranked higher. 

● Click-Through Rate (CTR): High CTR signals relevance, increasing a video's 

exposure. 

● User Interaction History: Past viewing behaviour shapes recommendations. 

● Content Similarity: YouTube recommends videos that are similar to what you watch. 

This can create loops that lead to radical views. 

Issues & Challenges: 

● Radicalization & Extremism: Critics say the algorithm leads users to extreme 

content[5].. This can trap them in political or ideological rabbit holes. 

● Content Manipulation: Creators use clickbait thumbnails, tricky titles, and tactics to 

boost engagement. 

● YouTube faced criticism for promoting conspiracy theories. It updated its algorithm. 

[6]. 

● The update reduced the visibility of such videos by 70%, but users still found ways 

to manipulate ranking signals. 

4.4 TikTok’s "For You" Page Algorithm 

● User Interaction: Likes, comments, shares, and watch time influence ranking. 

● Video Information: Hashtags, sounds, and captions affect visibility 

● Device & Account Settings: Location, language, and device type impact 

recommendations. 

● AI-Driven Content Personalization: TikTok uses a smart algorithm that learns your 

likes fast. This makes the FYP a very responsive ranking system [7]. 
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Issues & Challenges: 

● Fake News Spreads Quickly: TikTok‘s speed lets misinformation spread fast, often 

before moderation teams can act. 

● Algorithmic Bias: Some content, such as political dissent or minority voices, can be 

shadow banned or suppressed. 

● Data Privacy Concerns: TikTok‘s algorithm gathers a lot of user data. This raises 

security concerns. There's worry about how state-controlled narratives might 

influence content. 

● The platform had to step in. It reduced the reach of some hashtags and prioritized 

verified news accounts [8]. 

4.5 Instagram’s AI-Driven Content Ranking 

● User Engagement: Posts with higher likes, comments, and shares are prioritized. 

● Relationships: Content from accounts a user frequently interacts with (DMs, 

comments, tags) appears first. 

● Relevancy Signals: Instagram‘s AI predicts interest based on past interactions. 

● Content Type Preference: If a user watches more Reels than regular posts, AI will 

prioritize Reels. 

● Timeliness: Newer posts get more visibility but can be resurfaced if engagement 

remains high. 

Issues & Controversies 

● Shadow banning: Some users claim their posts are downranked without explanation. 

● Algorithmic Bias: Studies show that Instagram Favors visually appealing content. 

This often highlights specific body types and aesthetics [9]. 

● Misinformation Spread: AI does not always effectively detect misleading health or 

political information. 

Recent Improvements 

● Content Transparency Tools: Instagram now provides "Why You‘re Seeing This" 

explanations. 
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● AI Moderation for Misinformation: Instagram has expanded fact-checking 

partnerships. 

● Diverse Content Promotion: Instagram has committed to reducing biases in AI 

ranking. 

5. Algorithmic Bias 

 Ranking systems employed by social media platforms and digital news 

aggregators can unintentionally  specific political beliefs, ideologies, or demographic 

groups, thereby shaping public opinion in a biased manner. This selective exposure 

often results in the formation of information bubbles or echo chambers, where users 

repeatedly encounter content that reinforces their existing views while alternative 

perspectives are filtered out. Such environments contribute to increasing societal 

polarization and reduce the opportunity for healthy, balanced public discourse. 

Moreover, the focus of these algorithms on maximizing user engagement frequently 

prioritizes sensational, emotionally charged, or misleading content over verified, factual 

information.  

 The risk of misinformation spreading rapidly across networks, causing 

confusion, distrust, and misinformation-driven behaviour among the public. In response 

to these challenges, there is growing pressure on technology companies to ensure 

greater transparency in how their ranking algorithms operate. Demands for regulatory 

frameworks, independent auditing processes, and clear disclosure of algorithmic 

decision-making are gaining momentum as stakeholders seek to hold platforms 

accountable for the influence, they exert on information flow, public perception, and 

democratic processes. These measures are seen as essential steps toward promoting 

fairness, accuracy, and responsibility in the digital news ecosystem. 

 

6. Methodology 

 This study adopts a qualitative comparative analysis approach to examine how 

major social media platformsnamely Facebook, Twitter, YouTube, TikTok, and 
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Instagramimplement and manage AI-driven news ranking systems. The research 

methodology consists of the following components: 

 The research design adopted for this study is both descriptive and exploratory in 

nature, aiming to provide a comprehensive understanding of AI-driven news ranking 

systems on social media platforms. The study is grounded in a systematic review of 

secondary data sources, which include peer-reviewed academic journal articles that 

offer theoretical insights and empirical evidence on the subject. It also incorporates 

industry whitepapers and official documents such as transparency reports released by 

major technology companies like Meta, Twitter/X, and YouTube, which shed light on 

their content moderation and ranking practices. Additionally, the research draws upon 

real-world case studies that reveal incidents of algorithmic bias, misinformation 

amplification, and political manipulation of content rankings.  

 Reports and guidelines from reputable international organizations concerned 

with digital media governance, such as UNESCO, the World Economic Forum, and the 

European Commission, are also examined to understand global perspectives and 

regulatory recommendations.For analysis, the study employs a thematic comparative 

framework that evaluates the selected platforms across four core dimensions. The first 

dimension, Ranking Mechanisms, focuses on understanding how content is prioritized 

in users‘ feeds, considering factors such as engagement metrics credibility scores 

assigned to sources, and the recency of posts. The second dimension, AI and ML 

Integration, examines the extent and manner in which artificial intelligence 

techniquessuch as personalization algorithms, natural language processing (NLP), and 

predictive modellingare utilized to curate and recommend content tailored to individual 

users.  

 The third dimension, Ethical Implications, investigates issues related to the 

formation of echo chambers, reinforcement of filter bubbles, propagation of 

misinformation, and potential algorithmic discrimination that may disproportionately 

affect certain groups or viewpoints. The final dimension, Transparency and 
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Governance, assesses the degree of openness platforms maintain regarding their 

algorithmic processes, the availability of audit tools for independent scrutiny, and their 

partnerships with third-party fact-checking organizations aimed at verifying content 

accuracy. 

 By systematically comparing these four dimensions across different social media 

platforms, the study seeks to reveal both common patterns and platform-specific 

practices in AI-based news ranking systems[9]. This multi-faceted approach allows for a 

nuanced understanding of the technological, ethical, and regulatory challenges posed by 

algorithm-driven news dissemination in the digital age. 

7. Conclusion 

 News ranking systems on social media shape public perception and influence 

decision-making. These systems boost user engagement and personalize content. But 

they also bring big challenges, like misinformation and bias. We need more 

transparency, ethical AI practices, and regulatory oversight. These steps will ensure fair 

and reliable news distribution on social media. Going forward, more research and policy 

work will be key. We need to balance algorithm efficiency with social responsibility. 

Moreover, collaboration between tech companies, policymakers, researchers, and civil 

society is crucial to developing standards that prioritize public interest over mere 

profitability. As we move forward, it is essential to strike a delicate balance between 

technological advancement and social accountability. Only then can we build a digital 

ecosystem that supports informed decision-making, protects democratic values, and 

fosters a more equitable flow of information. 
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