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 Z¡Zmo àm¡Úmo{JH$s Am‘ Vm¡a na {dkmZ Am¡a àm¡Úmo{JH$s Ho$ ê$n ‘| d{U©V h¡ Omo {H$ Z¡Zmo n¡‘mZo na gm‘J«r H$o {Z‘m©U 
Hw$ebVmnyd©H$ Cn`moJ H$aVm h¡ &  Bg n¡‘mZo na gm‘J«r H$m ì`dhma Am¡a g§aMZm ‘| àH$Q> Z`o Vah H$mo JwU A{YH$m§e 
‘m‘bm| go AbJ h¡ & nXmW© H$mo Vab `m R>mog AdñWm ‘| Z¡ZmoH$Um| ‘| em{‘b {H$`m Om gH$Vm h¡& Z¡ZmoH$Um| H$mo dar`Vm 
Bg{b¶o Xr OmVr h¡ Š`m|{H$ ̀ o g{H«$` gm‘J«r Ho$ gVh joÌ H$mo ~‹T>mVo h¢, H$‘ g{H«$` gm‘J«r H$s Amdí`H$Vm hmoVr h¡ Am¡a Bg 
H$maU go H$‘ {dfmº$Vm Ed§ H$‘ bmJV hmoVr h¡, O¡d CnbãYVm ‘| d¥{Õ Ho$ H$maU gm‘J«r H$m H$‘ Anì``, ̀ m¡{JH$ àmdaU 
H$s {Z`§{ÌV [ahmB©, nXmWm] Ho$ JwU n[adV©Z H$mo KwbZerb d AKwbZerb ~ZmVm h¡, Am¡a Vab go R>mog ê$n ‘| ê$nmÝV[aV 
H$aVm h¡& ̀ h g^r JwU Z¡Zmo VH$ZrH$ H$m g‘W©Z H$aVo h¢ Omo Ob H¥${f H$s g‘ñ`m Ho$ joÌ ‘| am‘~mU ̂ y{‘H$m {Z^m gH$Vo 
h¢²& ̀ hm± Hw$N> g‘ñ`mAm| H$mo ~Vm`m J`m h¡ {OgHo$ CÎma Z¡ZmoH$Um| ‘| hmo gH$Vo h¢, O¡go {H$ {dQ>m{‘Z gr   ‘N>{b`m| Ho$ Mmao 
H$m EH$ ‘hËdnyU© nmofH$ h¡ Omo nmZr ‘| KwbZerb h¡, ‘N>br Ho$ {bE CnbãY Ho$db EH$ N>moQ>o go {hñgo H$mo N>mo‹SH$a ~mH$s> ̀ h 
nmZr ‘| Kwb H$a ~h OmVm h¡& Bgr Vah H$B© E§Q>r~m`mo{Q>H$ Xdm¶| {OZH$s Obr` H¥${f ‘| à`moJ H$aZo H$s AZw‘{V Xr OmVr h¡ 
Omo nmZr ‘| KwbZerb h¢ Am¡a Bg{bE Eogr E§Q>r~m`mo{Q>H$ XdmAm| H$m AZwà`moJ ̂ r Bgr Vah H$s g‘ñ`m H$m gm‘Zm H$aVm h¡  
’$bñdê$n dm§{N>V am{e {dV[aV Zht H$a aho h¢²& E§Q>r~m`mo{Q>H$ XdmAm| Ho$ CnKmVH$ ñVa H$m {dVaU b{jV OrdmUw Ho$ ~rM 
à{VamoY H$m H$maU hmoVm h¡ Am¡a nwZ: à{VamoY H$maH$ ̂ r ñWmZm§VaUr` h¡& gyú‘ H$U {OgZo ‘Ëñ` nmbZ joÌ Ho$ g‘W©Z H$mo 
àmW{‘H$Vm Xr h¡ Bg‘| Z¡ZmoH$Um| H$m Cn`moJ H$a Xya {H$`m Om gH$Vm h¡& O~ gyú‘ H$Um| Ho$ AmH$ma Ho$ Ý`wQ´mñ`w{Q>H$ëg H$mo 
Mmam ‘| em{‘b {H$`m J`m Vmo nm`m J`m {H$ AnZo CÔoí` Ho$ {dnarV {OgHo$ {bE Bgo em{‘b {H$`m J`m Wm ̀ h nmZr H$s 
gVh na ~¡R> OmVm Wm& Z¡Zmo àm¡Úmo{JH$s AÀN>r Vah go ñWm{nV h¡ Am¡a XdmAm|, amoJ {ZXmZ, Ý`wQ´mñ`w{Q>H$ëg , BÌ, Om`Ho$, 
gm¢X`© àgmYZ, Am¡a BboŠQ´m°{ZŠg Ho$ joÌ ‘| ‘hËdnyU© ̂ y{‘H$m {Z^mVr h¡& ‘Ëñ` nmbZ Ho$ joÌ ‘| AÀN>r Vah go ñWm{nV 
nÕ{V Ho$db àeñV VarHo  H$s gyMZm XoVr h¡& Hw$N> joÌm| H$s nhMmZ Ý`wQ´mñ`w{Q>H$ëg Ho$ ê$n ‘| H$s JB© h¡ - CXmhaU Ho$ {bE 
‘¡H«$mo Am¡a ‘mBH«$moÝ¶y Ho$ {dVaU, An`eH$a Mmam Am{X, g§H«$m‘H$ amoJ Ho$ {déÕ Xdm {dVaU/ {Z`§{ÌV XdmAm| H$m {dVaU, 
‘N>br H$mo AmH${f©V H$aZo Ho$ nXmW©, ZoZmo{’$ëQ´>oeZ  ({df, ^mar YmVw `m ‘oQ>m~mobmBQ> hQ>mZo Ho$ {bE)/ g§Xy{fV nXmW© 
hQ>mZo Ho$ {bE ~m`mo{’$ëQ´>oeZ ZoZmo{MboQ>ag, `m ZoZmoES>gmoa~|Q>, Zrbr H«$m§{V Ho$ {bE ~‹S>o n¡‘mZo na àOZZ AZwà`moJm| Ho$ 
{bE ’o$amo‘moÝg Ho$ Z¡ZmoH$U h¡§ & 

n[aM`
 
 Z¡Zmo àm¡Úmo{JH$s Am‘ Vm¡a na {dkmZ Am¡a àm¡Úmo{JH$s Ho$ ê$n ‘| d{U©V h¡ Omo {H$ Z¡Zmo n¡‘mZo na gm‘J«r H$m {Z‘m©U 
Am¡a Hw$ebVmnyd©H$ Cn`moJ H$aVm h¡& Am‘ Vm¡a na Z¡Zmo AmH$ma H$s$ Xmo ‘mÝ`Vm àmá {deof gw{dYmE± h¢, Z¡Zmo‘rQ>a  n¡‘mZo 
(100  EZE‘ ) na AZwà`moJ, gm‘J«r H$m ì`dhma Am¡a g§aMZm Bg n¡‘mZo na gm‘J«r H$m ì`dhma Am¡a g§aMZm ‘| àH$Q> Z`o 
Vah H$m JwU A{YH$m§e ‘m‘bm| go AbJ h¡ &
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 10 go boH$a 100 EZE‘ AmH$ma Ho$ R>mog Ed§ bJ^J JmobmH$ma H$U Ho$ ê$n ‘| Z¡ZmoH$Um| H$mo n[a^m{fV {H$`m Om 
gH$Vm h¡& ̀ h  nm°[b‘o[aH$, ‘mo‘ ̀ m AÝ` gwajmË‘H$ gm‘J«r go ~Zoo hmoVo h¢ Omo àmH¥${VH$ VarHo$ go g‹S>Zerb qgWo{Q>H$ 
nm°{b‘a h¢ VWm g§emo{YV àmH¥${VH$ CËnmXm| O¡go ñQ>mM©, {Mn{Mno nXmW©, àmoQ>rZ, dgm Am¡a ‘mo‘  go ~Zo hmoVo h¢²& 
àmH¥${VH$ nm°{b‘a ‘| àmoQ>rZ em{‘b h¡ O¡go {H$ Eë~w{‘Z Am¡a {Obo{Q>Z VWm nmobrg¡H$oamBS> O¡go [H$ {H$Q>mogZ, Eb{JZoQ> 
Ed§ So>ŠñQ´mZ&  qgWo{Q>H$ nm°{b‘a ‘| àr-nm°brH¥$V O¡go {H$ nm°brbo[ŠQ>H$ E{gS> Am¡a nm°br½bmBH$mo{bH$ E{gS> Am¡a Bg 
à{H«$`m ‘| nm°br‘oamBµÁS> - nm°br (AmBgmoã`wQ>mBbgm`ZmoEH«$sboQ>) em{‘b h§¡& 

 nm°br‘o[aH$ gm‘J«r H$mo ^§J H$aZo Ho$ {bE BñVo‘mb {H$`m J`m gm°ëd¢Q²g nm±{b‘a Ho$ AZwgma Ed§ `m¡{JH$ 
gmoë`w{~{bQ>rg Am¡a ñQ>o{~brQ>rg, à{H«$`m, gwajm Am¡a Am{W©H$ AmYma na MwZm OmVm h¡&  {Z‘m©U Ho$ Xm¡amZ ̀ m ~mX ‘| 
AdemofU Ho$ Ûmam Vab ̀ m R>mog AdñWm ‘| Z¡ZmoH$Um| ‘| nXmW© em{‘b {H$`m Om gH$Vm h¡& BgHo$ Abmdm ̀ h VH$ZrH$ 
Or{dV H$mo{eH$mAm| Am¡a D$VH$m| Ho$ àmdaU ‘| ‘XX H$aVo h¢& Xmo àH$ma Ho$ Z¡ZmoH$Um| H$mo V¡`ma {H$`m Om gH$Vm h¡ O¡gm 
{H$ {MÌ 1 ‘| {XIm`m J`m h¡ - Z¡ZmoHo$ßgyëg (E ),  Ohm§ ’±gm hþAm nXmW© EH$ AbJ H¡$ßgyb H$s Xrdma Am¡a 
‘mBH«$mo‘o[Q´gog  go nyar Vah go {Kam hþAm h¡§ & (~r), Ohm§ ’±gm hþAm nXmW© nyao  Z¡Zmopñ’$`a ‘¡{Q´Šg na ’¡$bm hþAm h¡§&

                           
                            
         
        {MÌ 1 : E                 ~r 

 gyú‘ H$U {OgZo ‘Ëñ` nmbZ joÌ Ho$ g‘W©Z Ho$ {bE àmW{‘H$Vm Xr Ed§ {Ogo H${‘`m| Ho$ gmW [anmoQ>© {H$`m 
J`m, Bgo Z¡ZmoH$U H$m Cn`moJ H$a Ho$ Xya {H$`m Om gH$Vm h¡& O~ gyú‘ H$Um| Ho$ AmH$ma Ho$ Ý¶yQ´>mñ¶w{Q>H$ëg H$mo Mmao ‘| 
em{‘b {H$`m J`m Vmo BgH$mo$ {ZaW©H$ ‘mZ H$a nmZr H$s gVh ‘| ~¡R>Zo H$s gyMZm {‘br Wr & ̀ h ~hþ-CÔoímr¶ h¡ {OgHo$ 
{bE Bgo em{‘b {H$`m J`m Wm& 
 
 Z¡ZmoH$Um| H$mo dar`Vm Bg[b¶o Xr Om ahr h¡ Š`m|{H$ `h g{H«$` gm‘J«r Ho$ gVh joÌ ‘| d¥{Õ H$aVm h¡, AV: 
g{H«$` gm‘J«r H$s H$‘ ‘mÌm H$s Amdí`H$Vm hmoVr h¡ Am¡a O¡gm {H$ H$‘ {dfmº$Vm/H$‘ bmJV, O¡d CnbãYVm ‘| d¥{Õ 
hmoVr h¡ Bg{bE g{H«$` gm‘J«r H$m H$‘ Anì``, `m¡{JH$ àmdaU H$s {Z`§{ÌV [ahmB©, nXmWm] H$m JwU n[adV©Z 
AKwbZerb go KwbZerb ~ZmVm h¡, Vab go R>mog ê$n ‘| ê$nmÝVaU, H$‘ bmJV O¡go {H$ g{H«$` ̀ m¡{JH$ Omo {H$ ‘§hJm 
hmoZo H$s dOh go H$‘ ‘mÌm ‘| à`moJ {H$`m OmVm h¡& ̀ h g^r JwU Z¡Zmo àm¡Úmo{JH$s H$m g‘W©Z H$aVo h¢ Omo Obr` H¥${f joÌ 
H$s g‘ñ`m ‘| am‘~mU H$s ̂ y{‘H$m {Z^m gH$Vm h¡& 

 `hm± [anmoQ>© H$s JB© Hw$N> g‘ñ`mAm| Ho$ CÎma Z¡ZmoH$Um| ‘| hmo gH$Vo h§¡& CXmhaU Ho$ {bE {dQ>m{‘Z gr EH$ 
‘hËdnyU© nmofH$ h¡ {Ogo ‘N>br Ho$ Mmam ‘| em{‘b hmoZm Mm{hE²& hmbm§{H$, ̀ h nmZr ‘| KwbZerb h¡ Am¡a ‘N>br Ho$ {bE 
CnbãY Ho$db EH$ N>moQ>o go {hñgo H$mo N>mo‹SH$a> ̀ h nmZr ‘| Kwb H$a ~h OmVm h¡& Bgr Vah H$B© E§Q>r~m`mo{Q>H$ XdmE§ nmZr 
‘| KwbZerb h¢ {OZH$r Obr` H¥${f Ho$ Cn`moJ ‘| AZw‘{V Xr OmVr h¡ Am¡a Bg{bE Mmam Ho$ ‘mÜ`‘ go Eogro E§Q>r~m`mo{Q>H$ 
XdmAm| Ho$ AZwà`moJ H$mo ̂ r Bgr Vah H$s g‘ñ`mAm| H$m gm‘Zm H$aZm nS>>Vm h¡& 
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 Z¡Zmo àm¡Úmo{JH$s H$m ‘Ëñ` nmbZ Ho$ {ZåZ{bpIV joÌm| ‘| AZwà`moJ 
     (H$) d¡ŠgrZ Am¡a Xdm {dVaU

  *  AUwAm| H$s nhMmZ Am¡a ñào Ho$ ‘mÜ`‘ go ~‹S>o n¡‘mZo na Q>rH$mH$aU

  *  g§H«$m‘H$ amoJ Ho$ {déÕ Xdm {dVaU

  *  Am¡f{Y AZwà`moJ

  * Bå`yZmo - CÎmoOH$ H$m {dVaU

  * {dfmUw H$m bú` {ZYm©aU, XdmAm| Ho$ gmW ~¡ŠQ>r[a`b amoJµOZH$

  * ‘moZmoŠbmoZb E§Q>r~m°S>r

  * àmo~m`mo{Q>Šg

 (I). nmofH$ VËdm| H$m {dVaU

  * Ý`yQ´mñ¶w{Q>H$ëg

  * Bå`yZmo nmofH$ VËd

  * ‘¡H«$mo Am¡a ‘mBH«$moÝ`y{Q´>E§Q²>g

  * àmo~m`mo{Q>H$ 

  * ‘N>br H$mo AmH${f©V H$aZo dmbo H$maH$ 

  * nmofH$ VËdm| H$m Yr‘r J{V go Omar H$aZm 

 (J). Ob H¥${f/n`m©daU AZwà`moJ

  * AbdUrH$aU

  * àOZZ Ho$ {bE EZHo$ßgwboQ>oS> hm‘m}Z

  * Z¡Zmo Ho$ßgwboQ>oS> S>rEZE H$m {dVaU

  * ñd`§ AYmoJ{V H$maH$ Mmam

  * Z¡Zmo H$U na ~m`mo{’$ë‘g 

  * Z¡Zmo {Zñn§XZ (({df, ̂ mar YmVw ̀ m      hQ>mZo Ho$ {bE/ O¡d {Zñn§XZ)  

  * g§XyfH$ H$mo hQ>mZo Ho$ {bE Z¡Zmo{H$boQ>ag ̀ m Z¡Zmo ES>gmoa~|Q> 

  * ~‹S>o n¡‘mZo na àOZZ AZwà`moJm| Ho$ {bE ’o$amo‘moÝg Ho$ Z¡ZmoH$U

 (K). O¡d {d{dYVm

  * O¡d {d{dYVm na ZµOa aIZm 

 (M). Mmam  g§gmYZ

  * Mmam  nXmW© 

  * Z¡ZmoH$U na ñdmX ’±gmZm 

  * Mmam JwUdÎmm {ZXmZ/ Mmam à{H«$`m {Z`§ÌU/ Mmao na ZµOa aIZm 

  * ñdÀN>Vm naV ~maH$moqS>J/ E{gS> Ho$ ñVa H$m nVm bJmZm
 

Z¡ZmoH$Um| H$m g§ûcofU
 
 AZwà`moJ Ho$ AZwgma Z¡Zmo H$U Ho$ g§ûcofU H$aZo Ho$ {bE {d{^Þ VarHo$ h¢ & {ZåZ{b{IV Cn`wº$ VarH$m| H$mo 
g§ûcofU Ho$ {bE MwZm Om gH$Vm h¡ -  
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 Z¡ZmoH$Um| H$mo Eå’$s{’${bH$ ‘¡H«$mo AUw, àmoQ>rZ, Am¡a nm°brg¡Ho$amBS²>>g ({OgH$m Obr` Am¡a {b{nS> gm°ëd¢Q²g Ho$ 
{bE AmH$f©U h¡) go V¡`ma {H$`m Om gH$Vm h¡& g~go nhbo CZH$s V¡`mar  H$s VH$ZrH$ em{‘b h¡, Eå’$s{’$bo H$m 
EH$ÌrH$aU AmJo H$s pñWarH$aU `m Vmo D$î‘m {dH¥$[VH$aU (Jwám BË¶m[X, 1987) `m  amgm`{ZH$ nma go Omo‹S>Zo) 
(dmBS>a BË¶m[X, 1979) Ho$ Ûmam nmbZ {H$`m OmVm h¡& `o à{H«$`mE§ ~mB’o${gH$ O/W `m W/O àH$ma H$s ’¡$bro 
àUm{b`m| go hmo gH$Vr h¢, Omo nyd© Eå’$s{’$bo H$mo ̀ moJmË‘H$ pñWarH$aU Ho$ {bE Cn{d^m{OV H$aVr h¢¡& ‘hËdnyU© H$maH$ 
{dH¥$VrH$aU Am¡a EH$ÌrH$aU Ho$ {bE ‘w»` ê$n go B‘ëgrH$aU D$Om© Am¡a Vmn‘mZ H$m BñVo‘mb {H$`m OmVm h¡ Omo 
Z¡ZmoH$U Ho$ AmH$ma Am¡a AmH¥${V H$mo {Z`§{ÌV H$aVo h¢²& ‘yb {d{Y (H«o$‘a, 1974) ‘| à`moJ {H$¶o J`o Cƒ Vmn‘mZ Ho$ 
à{V g§doXZerb ̀ m¡{JH$m| Ho$ {bE, D$î‘m pñWarH$aU EH$ {dH$ën Ho$ ê$n ‘| EH$ amgm`{ZH$ nma go Ow‹S>o> EO|Q> na à`moJ 
H$s JB© nÕ{V Ho$ AZwà`moJ H$mo à{V~§{YV H$aVm h¡&  
 
 nm`g amgm`{ZH$ {ZO©brH$aU VH$ZrH$ (^mJ©d Am¡a AmBÝS>mo, 1992) Zo EH$ gabrH¥$V nma Omo‹S>Zo H$s {d{Y 
H$m gwPmd {X`m & [anmoQ>© Ho$ AZwgma ̀ h nÕ{V ~y§Xm| Ho$ g§H$aU go h¡ Am¡a N>moQ>o AmH$ma Ho$ Z¡ZmoH$Um| H$m CËnmXZ H$a 
gH$Vr h¡ Ed§ Am§V[aH$ MaU H$mo AÀN>r Vah go aIZo Ho$ {bE ’¡$bmd H$m’$s H$‘ h¡& 
 
 Obr` ‘Ü`‘ MaU ‘| n¥W¸$aU (Desolvation) VH$ZrH$ ‘| àmoQ>rZ ̀ m nm°brg¡H$oamBS> Obr` MaU go nrEM 
Ûmam `m Vmn‘mZ ‘| n[adV©Z `m Hw$N> Cn`wº$ H$mC§Q>a Am`Zm| H$mo Omo‹S>Zo Ho$ Ûmam (‘mQ>u BË¶m[X, 1978, AmonoZ{h‘ 
BË¶m[X, 1981) n¥W¸$aU {H$`m Om gH$Vm h¡& ̀ h {d{Y A{Zdm`© ê$n go VrZ MaUm| ‘| em{‘b h¡ AWm©V àmoQ>rZ nmMZ, 
àmoQ>rZ EH$ÌrH$aU Am¡a àmoQ>rZ S>rEJ«rJogZ& {bnmo{µ’${bH$ (H«$mCgo Am¡a amohSo>dmëS>, 1985) Am¡a hmBS´mo{’${bH$ 
AmonoZ{h‘ BË¶m[X, 1982)  BZ XmoZm| ‘| Bg VH$ZrH$ H$m Cn`moJ H$a ̀ m¡{JH$m| H$mo Z¡ZmoH$Um| ‘| ’±gm`m Om gH$Vm h¡&
 
 Z¡ZmoH$Um| H$mo V¡`ma H$aZo Ho$ {bE nrEM ào[aV EH$ÌrH$aU H$mo H$B© H$m`©H$Vm©Am| Ho$ Ûmam ~‹S>o n¡‘mZo na BñVo‘mb 
{H$`m J`m& nrEM n[adV©Z Ho$ ‘mÜ`‘ go àmoQ>rZ MaU ̂ r AbJ hmo gH$Vm h¡& AmonoZ{h‘ BË¶m{X, 1982 Zo B§gw{bZ Z¡Zmo 
joÌm| ‘| g’$bVmnyd©H$ V¡`ma {H$`m & gm‘{bJo Am¡a amohSo>dmoëS>, 1983 Ûmam Bgr Vah  {Obo{Q>Z  Z¡Zmo joÌm| ‘| V¡`ma 
{H$`m J`m& {Obo{Q>Z Z¡Zmo joÌ H$mo AmXe© Am¡a g‘mZ ~ZmZo Ho$ {bE AZwHy$bV‘ nrEM a|O 5.5-6.5 Wm& {XbMñn ~mV 
`h h¡ {H$ nrEM ‘mZ 5.5 Ho$ ZrMo Ho$ CËnmXZ Ho$ {bE H$moB© ̂ r EH$ÌrH$aU Zht h¡ O~{H$ 6.5 go Cnamoº$ A{Z`§ÌUr` 
EH$ÌrH$aU ~‹So$ Z¡Zmo joÌm| Ho$ JR>Z Ho$ {bE ZoV¥Ëd H$aVm h¡&
 
 H$mC§Q>a Am`Z ào[aV EH$ÌrH$aU ‘| àmoQ>rZ MaU H$m n¥W¸$aU em{‘b h¡& Obr` ‘mÜ`‘ ‘| H$mC§Q>a Am`Zm| H$s  
CnpñW{V Ho$ Ûmam ̂ r ̀ h hmo gH$Vm h¡& ’¡$bo hþE MaU Ho$ EH$ÌrH$aU (polysaccharide) H$mo Hw$N> Cn`wº$ H$mC§Q>a 
Am`Zm| go Omo‹S>Zo Ho$ Ûmam à^mdr T>§J go ewê$ {H$`m Om gH$Vm h¡& EH$ÌrH$aU H$mo H$mC§Q>a Am`Zm| H$s {ÛVr`H$ àOm{V`m| 
go Omo‹S>H$a [aOrS>mBOogZ H$X‘ Ho$ ~mX àMm[aV {H$`m Om gH$Vm h¡&                 

 ~hþbH$ AmYm[aV {d{Y`m| H$m Cn`moJ H$a Z¡ZmoH$U H$s àñVw{V 
 
 AbJ Ñ{ï>H$moU ̀ m {d{Y`m§ {OZ‘| EH$ J¡a ÐmdH$ MaU ‘| nm`g (nm`g ~hþbH$) ‘moZmo‘a ~hþbH$ hmo, ̀ m dh 
VarH$m {Og‘| ‘moZmo‘a H$m EH$ {dbm`H$ ‘| {dKQ>Z {H$`m OmVm h¡ ñdñWmZr ~hþbH¥$V VH$ZrH$ ‘| à`moJ Z¡Zmo joÌ grQy> 
H$s V¡`mar Ho$ {bE Am‘ Vm¡a na ̀ h AnZm`m OmVm h¡& 

nm`g ~hþbH$ 
 
 nm`g ~hþbH$ H$s à{H«$`m nm`g ‘| {Za§Va MaU H$s àH¥${V na {Z^©a nma§n[aH$ ̀ m ì`wËH«$‘ hmo gH$Vr h¡, {Za§Va 
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MaU (O/W nm`g) Obr` h¡, O~{H$ ì`wËH«$‘ ‘| ̀ h W/O nm`g h¡& nm`g ~hþbH$ H$s à{H«$`m Ho$ {bE Xmo AbJ V§Ì 
H$m àñVmd {H$`m J`m Am¡a Cg‘| {‘goba Ý`wpŠbEeZ Ho$ gmW ~hþbH$ Am¡a g‘ê$n Ý`wpŠbEeZ Ho$ gmW ~hþbH$ 
(S>a{~Z BË¶m{X, 979, {H«$`wQ>a, 1983; {H«$`wQ>a, 1994) em{‘b h¡& g‘ê$n Ý`wpŠbEeZ Am¡a ~hþbH$ Ohm§ ‘moZmo‘a 
n`m©á {Za§Va ~mhar MaU ‘| KwbZerb hmo ({H«$`wQ>a, 1991) CZ ‘m‘bm| ‘| bmJy hmoVm h¡&  

 EbIm¡ar ’$m°b Am¡h BË¶mXr 1985 Zo ~hþbH$ AmYm[aV Z¡Zmo H¡$ßgyb V¡`mar Am¡a {ZJ‘Z/ {bnmo{’${bH$ ̀ m¡{JH$ 
H$s bmoqS>J na {dMma{d‘e© {H$`m& BgHo$ {dnarV, EH$ ’¡$bmd àUmbr, W/O àH$ma, Ohm§ ’¡$bo hþE Obr` MaU ‘| 
`m¡{JH$ Am¡a ñQ>o~bmBOa em{‘b h¢,  O~{H$ O¡{dH$ MaU ‘| Am‘ Vm¡a na EH$ H$m~©{ZH$ {dbm`H$ Am¡a ‘moZmo‘a em{‘b 
h¢¡, {OgH$m à`moJ ì`wËH«$‘ nm`g ~hþbH$ V§Ì na AmYm[aV Z¡ZmoHo$nñ`wbg V¡`ma H$aZo Ho$ {bE {H$`m Om gH$Vm h¡& 

‘moZmo‘moa 

 ’¡$bZo dmbo ~hþbH$ {d{Y nm`g hmoZo Ho$ ~Om` EH$ Obr` ‘mÜ`‘ ‘| ̂ §J hmoVo h¢ Omo ~mX ‘| nyd© ~hþbH$ Ho$ {bE 
EH$ AdjonH$ Ho$ ê$n ‘| H$m`© H$aVm h¡ & ~hþbH$ AmYm[aV {d{Y`m§ Cn`wº$ ‘moZmo‘a A{Zdm`© ê$n go ñdñWmZr grQy> 
{Z`§{ÌV ~hþbH$ ‘| em{‘b hmoVm h¡ Ohm§ ̀ m¡{JH$ H$mo ‘moZmo‘aH¥$V MaU Ho$ {bE ̀ m ES²gmoapßQ>>d bmoS> hmoZo Ho$ {bE ~hþbH$ 
Z¡ZmoH$Um| Ho$  ’¡$bmd Ho$ JR>Z go Omo‹S>m Om gH$Vm h¡& ‘moZmo‘a H$mo EH$ nm`gZ Ho$ ’¡$bmd Ho$ ‘mÜ`‘ (MaU) go ewê$ {H$`m 
J`m ̀ m EH$ à{VHy$b nm`g J¡a {dbm`H$ AmYm[aV ~hþbH$ g‘mYmZ ‘| ewê$ {H$`m J`m & ~hþbH$ H$mo EH$ CËàoaH$ go 
Omo‹S>H$a ewê$ {H$`m J`m Am¡a {dH$mg Ho$ MaU (àgma) H$mo nmbZ H$aVo hþE Ý`wpŠbEeZ MaU Ho$ gmW AmJo ~T>m`m J`m& 
Ý`wpŠbEgZ H$m ’¡$bmd ~hþbH$ Obr` ‘moZmo‘a Ho$ g‘mYmZ ‘| grYo ào[aV h¡ Am¡a ñQ>o~bmBOa `m ga’o$ŠQ>|Q>g H$s 
CnpñW{V pñWa Z¡Zmo joÌm| Ho$ JR>Z Ho$ {bE {~ëHw$b Oê$ar Zht h¡ & 
 
 àmH¥${VH$ VarHo$ go g‹S>Zerb nm°brEH«$m`bm‘mBS> Am¡a nm°br{‘Wo`b ‘oWmH«$mBboQ> Z¡ZmoH$Um| (PMMA) H$mo 
V¡`ma H$aZo Ho$ {bE {d{Y H$m BñVo‘mb {H$`m OmVm h¡ ({H«$`wQ>a Am¡a ñnoga, 1976)& àmH¥${VH$ VarHo$ go g‹S>Zerb 
Am¡a O¡d g§JV ~hþV Yrao hmoZo Ho$ H$maU PMMA Z¡ZmoH$Um| H$mo Q>rH$mH$aU à`moOZ Ho$ {bE AZwHy$bV‘ ~hþbH$ 
àUm{b`m| Ho$ ê$n ‘| ‘mZm J`m h¡& Bg AZwà`moJ ‘|, ~hþbH$aU Ho$ Ûmam PMMA Z¡ZmoH$Um| Ho$ CËnmXZ Ho$ {bE à{VOZr 
gm‘J«r H$s CnpñW{V ‘|, H$ -{d{H$aU H$m Cn`moJ {H$`m OmVm h¡ Š`m|{H$ O¡go {H$ CZH$s g§aMZm Am¡a àH¥${V Aà^m{dV 
ahVo h¢ ̀ h J«rî‘ g§doXZerb à{VOZr gm‘J«r Ho$ g§ajU Ho$ {bE Cn`wº$ Vmn‘mZ na g§Mm{bV h¡& PMMA Z¡ZmoH$Um| 
à{VOZH$ ‘| ’±gro gm‘J«r H$s Bg VH$ZrH$ ‘|  BÝâbyE§Om {darAm°Z ({H«$`wQ>a Am¡a ñnoga, 1976), BÝâbyE§Om Cn 
BH$mB© à{VOZ ({H«$`wQ>a BË¶m{X 1988), JmoOmVr` gra‘ Eb~w{‘Z ({H«$`wQ>a BË¶m{X, 1986) EMAmB©dr-1 Am¡a 
EMAmB©dr-2 à{VOZ (ñQ>rEZoH$a BË¶m{X, 1991) em{‘b h¢ & 
 
 Cº$ Vbm| Ho$ ~rM Ho$ ~hþbH$ H$s {d{Y EH$ ~hþbH$ h¡ Omo {H$ A§VV… Z¡ZmoH$Um| Ho$ H$moa Am¡a ̀ m¡{JH$ AUwAm| H$mo ̂ §J 
H$aZo Ho$ {bE EH$ dmînerb {dbm`H$ ‘| bmoS> {H$`m Om gH$Vm h¡ & g‘mYmZ H$mo XmoZm| ~hþbH$ Am¡a H$moa MaU Ho$ {bE 
EH$ J¡a {dbm`H$ ‘| S>mbm OmVm h¡ & ~hþbH$ MaU O/W A§Va’$bH$ na H$moEgadoQ> MaU ‘| EH$ Vah go AbJ hmo OmVm 
h¡ & n[aUm‘ñdê$n {‘lU Z¡ZmoHo$nñ`wbg Ho$ JR>Z Ho$ H$maU VËjU XyY gm ~Xb OmVm h¡ & Bg Vah Ho$ Z¡ZmoHo$nñ`wbg 
O¡go {H$ E§OmB‘ àmoQ>rZ AUwAm| H$mo à^mdr T>§J go ~ZmE aIZo Ho$ {bE EH$ hr g‘` na E§OmB‘ AY…ñVa Am¡a 
à{V{H«$`merb CËnmXm| H$mo Va H$aZo Ho$ {bE AZw‘{V Xr OmVr h¡&  
  

nm°{b‘a df©U {d{Y`m|  H$m Cn`moJ H$a Z¡ZmoH$U àñVw{V
 
 Bg Cnm` ‘|, hmBS´mo’$mo{~H$ ~hþbH$ `m hmBS´mo’$mo{~H$ `m¡{JH$ EH$ gVV Obr` MaU ‘| AnZo ’¡$bmd Ho$ Ûmam 
AZwH$aU H$aVo h¢, EH$ {deof H$m~©{ZH$ {dbm`H$ ‘| Qy>Q>Vo h¢  {Og‘| ~hþbH$ AKwbZerb h¡& ~mhar MaU ‘| ñQ>o~bmBOa 
^r em{‘b h¡& {dbm`H$ {‘{g{~{bQ>r VH$ZrH$ na {Z^©a hmoVo hþE do {dbm`H$ {ZîH$f©U/ dmînrH$aU {d{Y Ho$ ê$n ‘| 

24



{Z{X©ï> H$aVo h¢& ~hþbH$ AdjonU {dbm`H$ {ZîH$f©U ̀ m dmînrH$aU Ho$  n[aUm‘ Ho$ ê$n ‘| hmoVm h¡& 
 {dbm`H$ {ZîH$f©U {d{Y ‘| Am§{eH$ ê$n go nmZr {db`erb ~hþbH$ ̀ wº$ {dbm`H$ Am¡a ̀ m¡{JH$ Ed§ EH$ ObH¥$V 
MaU ñQ>o~bmBOa ̀ wº$ Ho$ ‘Ü` ‘| EH$ nma§n[aH$ O/W nm`g H$m JR>Z em{‘b h¡& {dbm`H$ hQ>mZo Ho$ ~mX ({dbm`H$ 
dmînrH$aU {d{Y) ̀ m Bg àUmbr Ho$ {bE A{V[aº$ nmZr H$s ì`dñWm H$aZo Ho$ {bE Bg ê$n ‘| ~mhar MaU ‘| {dbm`H$ 
Ho$ àgma na à^m{dV (nm`grH$aU àgma {d{Y) {dbm`H$ {ZîH$f©U {d{Y Ho$ Xmo {dMaU aho h¢²&   
 

 nm`grH$aU - àgma {d{Y {dbm`H$ {ZîH$f©U Ho$ à`moOZ Ho$ {bE EH$ {Z`{‘V AmYma na BñVo‘mb {H$`m 

J`m h¡& ~hþbH$ Ho$ {bE à`moJ {H$`m J`m gm°ëd¢Q> ’¡$bmd MaU Ho$ gmW Am¡a àUmbr H$s {Za§Va {H«$`merbVm na ’¡$bVo h¢ 
Am¡a Yrao go ~mha dmpînV hmoVo h¢ Omo AŠga ~waro Vah go {db`erb h§¡& BgHo$ {dnarV, ’¡$bmd ‘mÜ`‘ {db`erb 
~hþbH$ {dbm`H$ VËjU  ’¡$bVo h¢ Am¡a n[aUm‘ñdê$n ~hþbH$ g‘o{H$V Am¡a OëX N>moQ>o Z¡Zmo joÌm| H$m ê$n boVo h¢& 
 

 Xmohar nm`g gm°ëd¢Q> dmînrH$aU {d{Y   nm`g {dbm`H$ dmînrH$aU VH$ZrH$ H$mo Am¡a g§emo{YV 

{H$`m J`m Am¡a nmZr H$s EH$ Xmohar nm`g (`m EH$m{YH$ nm`g ) H$mo Vob ‘| à`moJ {H$`m J`m& H$m~©{ZH$ {dbm`H$ Ho$ 
dmînrH$aU H$m AZwH$aU H$aZo Ho$ ~mX Z¡ZmoH$Um| H$m JR>Z hmoVm h¡ Omo AëQ´m g|Q´râ`wJogZ, ~’$a Ho$ gmW ~ma-~ma Ymo`m 
OmVm Am¡a b`mo{’$bmBµÁS> Ho$ Ûmam nwZ… àmá hmoVm h¡& 

 gm°ëd|Q> {dñWmnZ ̀ m Z¡ZmoAdjonU  {d{Y   Cº$ Vbm| Ho$ ~hþbH$ Ho$ AmYma na nmZr Ho$ gmW AÕ© 

Y«wdr` {dbm`H$ {db`erb {bnmo{’${bH$ g‘mYmZ Ho$ {ZåZ{bpIV {dñWmnZ na AmYm[aV h¡ (MmH$moZ BË¶m[X, 
1996) & gm°ëd|Q> {dñWmnZ {d{Y ‘| EH$ H$m~©{ZH$ MaU H$m Cn`moJ em{‘b h¡, Omo nyar Vah go ~mhar Obr` MaU ‘| 
KwbZerb h¡& VËH$mb ~hþbH$ df©U g{hV H$m~©{ZH$ {dbm`H$ ~mhar ObH¥$V MaU Ho$ {bE VËjU {dñV¥V hmoVm h¡, 
Š`m|{H$ XmoZm| MaUm| go ̀ h nyar Vah go {‘b OmVm h¡& n[aUm‘ñdê$n, ~hþbH$ AdjonU Ho$ {bE Z Vmo n¥W¸$aU Am¡a Z hr 
{dbm`H$ {ZîH$f©U H$s Amdí`H$Vm h¡ & Z¡ZmoH$Umo± Ho$ ~ZZo Ho$ ~mX {dbm`H$ bwá hmo OmVm h¡ Ed§ ‘wº$ ~hZo dmbo Z¡ZmoH$U 
H$‘ X~md Ho$ A§VJ©V àmá {H$`o Om gH$Vo h§¡& ̀ h {d{Y ̀ m¡{JH$m| Ho$ {bE {deof ê$n go Cn`moJr h¡ Omo {H$ Wmo‹S>o go nmZr ‘| 
KwbZerb h¡& 

 Z¡ZmoH$Um| H$mo V¡`ma H$aZo H$s EH$ g~go A{YH$ àM{bV nÕ{V Z‘H$sZ ~ZmZo H$s à{H«$`m h¡ (q~S>eo‹S>ba BË¶m{X 
, 1990;  Bbo‘Z BË¶m{X, 1992)&  
               
 R>mog {b{nS> Z¡ZmoH$U (ñnoga, 1990) Cn ‘mBH«$moZ H$mobm¶S>Z H$m dmhH$ (50-100 EZE‘) h¡ Omo {H$ 
^m¡{VH$  {H«$`m g§~§Yr {b{nS>, nmZr ‘| ’¡$bm hþAm ̀ m EH$ Obr` n¥ð> g{H«$`H$maH$ g‘mYmZ go ~Zm hþAm h¡& {b{nS> Z¡Zmo 
N>a nhbo  {nKbZo Ho$ Ûmam CËnm{XV {H«$`merbVm `m AëQ´mgmo{ZH$ CnMma Ho$ Ûmam {b{nS> EH$ J‘© ObH¥$V 
n¥ð>g{H«$`H$maH$ g‘mYmZ ‘| AnZo ’¡$bmd Ho$ Ûmam AZwH$aU H$aVm h¡& EgEbEZ H$s {Z`§{ÌV {dk{á Omar hmoZo go EH$ 
b§~r Ad{Y ‘| ̀ m¡{JH$ àmá {H$`m Om gH$Vm h¡& amgm`{ZH$ ̀ m¡{JH$ H$s {JamdQ> Ho$ pIbm’$ g§ajU, gmW hr EgEbEZ 
H$mo gyIo ñào  H$s Vah  bm`mo{’$b {H$`m Om gH$Vm h¡& {H$gr {dfmº$ ‘oQ>m~mobmBQ²g H$m CËnmXZ Zht hmoZm, H$m~©{ZH$ 
gm°ëd¢Q²g H$m n[adO©Z, AnojmH¥$V gñVo Am¡a pñWa EgEbEZ H$mo àmW{‘H$Vm Xr OmVr h¡ Š`m|{H$ b§~o g‘` VH$ Omar 
hmoZo H$s dOh go ̀ m amgm`{ZH$ õmg Ho$ pIbm’$ ̀ m¡{JH$ H$s gwajm em{‘b h¡& R>mog {b{nS> Z¡ZmoH$U, H$‘ gmBQ>mopŠgQ>r, 
CËnmXZ à{H«$`m ‘| gm°ëd¢Q²g Ho$ A^md Ho$ H$maU,{b{nS> H$Um| Ho$ ̂ rVar H$moa Ho$ {bE nmZr Ho$ {~Zm ̀ m H$‘ nmZr H$m 
Cn`moJ Am¡a EŠg{g{nE§Q²g Ho$ {bE AnojmH¥$V H$‘ bmJV ‘| à‘wI bm^ `h h¡ {H$ Cƒ X~md hmo‘mo{OZmBOoeZ H$s 
gab à{H«$`m Ho$ Ûmam Bggo ~‹S>o n¡‘mZo na CËnmXZ g§^d h¡ &  
 
 AmË‘ O‘md‹S>m Am¡a àmH¥${VH$ ~hþbH$ E{å’${’$bogm Ho$ AmË‘-EH$ÌrH$aU Ho$ Ûmam hmBS´moOob Z¡ZmoH$U nmZr ‘| 
~ZVo h¢ O¡go [H$ hmBS´mo’$mo~mBµÁS> nm°br¡g¡H$oamBS>g, H$moboñQ>aAmo`b nwbCboZ, H$moboñQ>aAmo`b ‘ÞmZ Am¡a 
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H$moboñQ>aAmo`b  So>³Q´>mamZ (A[H ̀ moer BË¶m{X, 1995)
 Z¡Zmo {H«$ñQ>b (Z¡Zmo àUmbr, EbZ) Am¡a Z¡Zmo{Zb§~Z ̀ m¡{J Ho$ {bE Cn`moJr hmoVo h¢ Omo [H$ nyar Vah go nmZr ‘| 
KwbZerb h¢²& ‘yb {df` Z¡ZmoH$Um| H$mo gyú‘ amgm`{ZH$ nmCS>a ‘| ~XbZo Ho$ {bE h¡& Z¡Zmo{H«$ñQ²b Ho$ CËnmXZ Ho$ {bE  
amgm`{ZH$ `m¡{JH$ nmCS>a n¥ð>g{H«$`H$maH$ g‘mYmZ ‘| ’¡$br hþB© h¡ Am¡a àmá gñnoÝeZ H$B© {XZm| Ho$ {bE K§Q>mo§ EH$ 
‘moVr H$s {‘qbJ à{H«$`m hmoVr h¡& Z¡Zmo{Zb§~Z Ho$ CËnmXZ Ho$ {bE Cƒ J{V {H«$`merbVm go ̀ m¡{JH$ nmCS>a EH$ Obr` 
n¥ð>g{H«$`H$maH$ g‘mYmZ ‘| ’¡$br hþB© h¡& nyar Vah go nmZr ‘| KwbZerb ̀ m¡{JH$ H$s Z¡Zmo{Zb§~Z Ho$ JR>Z Ho$ {bE AJ«Ur 
àmá ‘¡H«$mo gñnoÝeZ EH$ Cƒ J{V hmo‘mo{OZmBOa Ho$ ‘mÜ`‘ go nm[aV hmoVm h¡&  
 
{ZîH$f©  
 
 Z¡Zmo H$Um| Ho$ Ûmam gyú‘ H$Um| H$s H$‘r H$mo Xya {H$`m Om gH$Vm h¡& Z¡Zmo àm¡Úmo{JH$s AÀN>r Vah go ñWm{nV h¡ 
Am¡a XdmAm|, amoJ {ZXmZ, Ý`yQ´>mñ`w{Q>H$ëg, BÌ, Om`Ho$, gm¢X`© àgmYZ, BboŠQ´>m°{ZŠg Ho$ joÌ ‘| {ZUm©`H$ ^y{‘H$m 
{Z^mVr h¡& AÀN>r Vah go ñWm{nV nÕ{V Zo gyMZm Xr h¡ {H$ Ho$db ‘Ëñ` nmbZ Ho$ joÌ ‘| BgH$m ‘mJ© àeñV h¡& Hw$N> 
joÌm| Zo Cn`w©º$ YmaUm Zrb H«$m§{V Ho$ {bE àXmZ H$s h¡&
(Bg ànÌ H$m qhXr AZwdmX brZm JmodY©Z Ûmam {H$¶m J¶m ) 
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