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;'j0f{ x'dfufO{F
r]tg g]kfn

j}zfv @)&%

cNuL kmfd{ xfp;
afof]df; pTkfbg k|lqmof, pkof]u / nfut

cfud cg';Gwfg s]Gb|
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ljz]if wGojfb

xfdLnfO{ cNuL kmfd{ xfp; :yfkgf ug{sf nflu vf]h cg';Gwfg / pkof]u ug{ ;Nnfx ;'´fj / 

pTk|]/0ff lbgx'g] b]xfoadf]lhdsf cfbl0f{o JolQmx?nfO{ ljif]z wGojfb lbg rfxfG5f}F . 

lbg]z l3dL/], gfufh'{g kmfp08]zg sf7df08f}+, g]kfn 

k|f=8f= OGb|axfb'/ sfsL{, l8g, lj1fg, :jf:Yo / k|ljlw, g]kfn v'Nnf ljZjljBfno

s[i0f /fO{

leid pk|]lt

c?0fs'df/ ;'j]bL

lnnf/fh vltj8f

cledGo" x'dfufOF{
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cfud cg';Gwfg s]Gb| M Ps ´ns

cfud cg';Gwfg s]Gb|sf] ljlwjt :yfkgf ;g\ @)!^ df ePsf] xf] . :yfkgf sfnb]lv g} o; ;+:yfn] k"lj{o 

bz{g, lj1fg, :jf:Yo tyf k|ljlw If]qdf cWoog–cg';Gwfg ub}{ cfO/x]sf] 5 . r]tg g]kfnåf/f cg';Gwfg 

ul/Psf] lrlsT;f ef}lts zf:q -Medical Physics) :gftsf]Q/sf] ;f]wfGt/ kq "AccurAcy And

reliAbility of chest X-rAy Acquired using A sMArtPhone cAMerA for low 

cost telerAdiology PurPose" nfO{ Jojxfl/s ?kdf k|of]udf Nofpg /fli6«o 6]lnd]l8l;g 
s]Gb|sf] cjwf/0ff -ef}lts k"jf{wf/, k|lqmof / nfut_ cufl8 ;fl/Psf] 5 . of] cjwf/0ffnfO{ cfjZos

sfg'gL k|lqmof k'¥ofP/ nfu" ug{ g]kfn d]l8sn sfplG;n -nMc_ df btf{ ul/Psf] 5 . ;fy}, b"/–lzIff

/ b"/–:jf:Yosf] dfGotfnfO{ cfTd;ft ub}{ g]kfn v'Nnf ljZjljBfno, nlntk'/sf] lj1fg, :jf:Yo tyf

k|ljlw ;ª\sfo cGt{ut 6]lnd]l8l;g lzIff ;dfj]z u/L cWoog cWofkg ug{ u/fpg cfjZos k|lqmof

cufl8 a9fO/x]sf] 5 .

o;sf] ;fy}, cfud xfOkf]y]l;;sf] tTjfjwfgdf ‘hLjdf r]tgfsf] z'?jft / ?kfGt/0f’ -eMergence 

And trAnsforMAtion of consciousness in living orgAnisM) eGg] ljifodf Jofks
cWoog–cg';fGwg eO/x]sf] 5 . o; sfo{ of]hgfcGt{ut sfnf]l5b| -blackhole_ af6 k/fjlt{t x'Fb} 

´/]sf ls/0f–ljls/0f jf hucking's radation h:tf k|sfz–ls/0fx? s'g ?k Pjd\ k|lqmofaf6 k[YjLdf 

cfOk'U5g\ < JNofsxf]naf6 k|ltkmlnt ePsf k|sfzsf ls/0f–ljls/0fx? k|d'v tLg /ª\ qmdzM gLnf], 

/ftf] / v}/f] -£o"_ /ª\sf] ?kaf6 k[YjLdf ́ 5{g\ . o;/L cGtl/Ifaf6 ́ /]sf gLnf] k|sfz ;j{k|yd s'g hLjn] 

u|x0f u¥of] < To;n] cGo hLjx?df r]tgfnfO{ s;/L k|;f/0f u¥of] eg]/ vf]Hb} hfFbf k|sfz;+Zn]ifs 

‘gLnf]–xl/of] cNuL’ -;fOgf]AofS6l/of_df /x]sf] kmfOSsf];fOlgg\ s0fn] ;j{k|yd gLnf] /ªnfO{ u|x0f u¥of] . 

k|sfz;+Zn]if0f ljlwdfkm{t o;} cNuLn] pmhf{ / k|f0fjfo" -clS;hg_ pTkGg u/]/ cGo hLjx?sf] pTklQ, 

ljsf; / r]tgfsf] lj:tf/ u¥of] . ctM oL ls/0f–ljls/0fx? hLjsf] r]tgf hfu[t ug{ lhDd]jf/ 5g\ 

eGg] lgisif{df k'luof] .

o;nfO{ Jojxfl/s k|of]udf Nofpg gLnf]–xl/of] cNuLaf6 ljz'4 gLnf] s0fnfO{ k|zf]wg u/]/ hLj r]tgfdf 

cGt{lglxt aLh / dflg;sf] ;Dj]bgfnfO{ kl/If0f ug{ cTofw'lgs j}1flgs cf}hf/x?sf] cfjZostfsf] 

dx;'; eof] . o;sf ;fy}, ax'pkof]uL cNuLsf] Joj;flos v]tL u/]/ cfjZos vfBfGg ;fdu|L, cf}iflw, 

h}ljs dnsf ;fy} h}ljs–OGwg -afof]UofF;, afof]l8h]n_ pTkfbg u/]/ ljBdfg pmhf{ ;+s6nfO{ Go"lgs/0f

tyf jftfj/0f ;+/If0f u/]/ d'n'snfO{ cfTdlge{/ agfpg] lbzftkm{ cufl8 a9fpg Jofks cWoog–cg';Gwfg

ul//x]sf] 5 .



cfud cg';Gwfg s]Gb|

1fg]Zj/, sf7df8f}F

kmf]g M (*%!!$$)#! ÷ (*$!)^***$ ÷ (*%!#)*&&( 

Od]n M info@agam.com.np, agamnepal@gmail.com

k|d'v ;Nnfxsf/ M
>4]o ;b\u'? >L cgGt vgfn

b]]jL k|;fb 1fjnL

k|f=8f= kBd b]jsf]6f

k|f=8f= >L lzj s'df/ /fO{

jg:kltzf:q ljefu, :gftsf]Tt/ SofDk;, la/f6gu/, df]/Ë

k|f=8f= ;'lgn k|wfg

g]kfn d]l8sn sn]h, cQ/v]n, hf]/kf6L

k|f=8f= OGb|axfb'/ sfsL{

l8g, lj1fg, :jf:yo / k|ljlw, g]kfn v'Nnf ljZjljBfno, nlntk'/

cg';Gwfg sQf{

>L r]tg g]kfn

>L ;'j0f{ x'dfufO

;f´]bf/ ;+:yfx? -k|:tfljt_ 

g]kfn s[lif cg';Gwfg s]Gb| -NARC_ 

k|wfgdGqL s[lif kl/of]hgf 

s[lif ljsf; dGqfno 
pmhf{ dGqfno 

lj1fg, k|ljlw tyf jftfj/0f dGqfno



sfo{sf/L ;f/f+z

cfud cg';Gwfg s]Gb| / cGo ;f´]bf/ kfqx?sf] pkl:yltdf cNuLsf] Joj;flos v]tL u/]/ ljljw 

;fdu|Lx?sf] pTkfbg / pkef]u ug{sf nflu of] cjwf/0ff kq tof/ kfl/Psf] xf] . ljz]ifu/L cNuL 

v]tLdfkm{t\ pko'Qm k|hflt, h:t} M af]6\of{]sf]s; a|f]lg -botryococcus braunii_, :kfO?lngf -spirulina)
/ Pgfj]gf–Phf]nf -Anabaena-Azolla_ sf] v]tL u/]/ xfnnfO{ qmdzM h}ljs OGwg -ldy]g UofF;,

afof]l8h]n_ cf}ifwL, vfBfGg ;fdu|L, h}ljs dn tyf h}ljs Knfl:6s pTkfbg ug]{ nIo lnOPsf] 5 .

ax'd'vL p2]Zo af]s]sf] cNuL kmfd{xfp; cfof]hgfsf] ;'?jftL vr{÷nfut cToflws 5 . t;y{M cNuL

kmfd{xfp;sf] k"jf{wf/ lgdf{0f tyf afof]df; pTkfbg / k|zf]wg ug{sf nflu cTofw'lgs pks/0fx?

cfjZos kg]{ ePsfn] nfut vr{ a9\bf] b]lvG5 . o; cjwf/0fdfkm{t\ cNuLsf] Joj;flos v]tL u/]/ ljqmd

;Djt\ @)&&÷&* ;fn;Dd h}ljs OGwg tyf cGo cfjZos ;fdu|Lx? pTkfbg u/]/ ahf/df NofOg] 5 .

nfut M %,)),)),)),))) -kfFr cj{_ z'?jft

;do M @=% jif{ 

k|ljlw M v'Nnf kf]v/L -recway Pond) k|0ffnL tyf kmf]6f]afof]l/ofS6/ -Pbr) k|0ffnL .

afof]df; pTkfbg M !),))) 6g -k|ltjif{_
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;+If]lks/0f

cf=j= M cfly{s jif{

s]=Pn M s]hL ln6/

bbl : barrel

bgA : blue green Algae

co2 : carbon dioxide

dhA :  docosahexaenoic Acid

fAMe : fatty Acid Methyl ester

ft-ir : fourier transform infrared

g :  gram

h2o : water

hPlc : high Performance liquid chromatography

LBMG : Liquified Biomass Gas

LNG : Liquified Natuaral Gas

LPG : Liquified Petrolium Gas

nArc :  nepal Agricultural research council (nArc)

nAst :  nepal Academy of  science and technology

nm : nano meter

nMc :  nepal Medical council

noc :  nepal oil corporation

nrel :  national renewable energy laboratory

Pbr : Photobioreactor

ph : Percentage of  hydrogen

sp :  species 

uK : united Kingdom (britain)

us :  united states of  America
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zAbfjnL

cfdu xfOkf]y]l;;\ M hLjdf r]tgfsf] ;'?jft / ?kfGt/0f;DalGw kl/sNkgf

Pgf]/f]ljs 8fOh];g M aGb 6\ofª\sLdf clShgsf] cg'kl:ytLdf ;"Id hLjnfO{ 6'qmfO{ s'xfP/ ldy]g / 

afof]UofF; lgsfNg] k|s[of

Snf]/f]lkmn  M xl/ts0f

u|Lg xfp; M k[YjLsf] h:t} s[ltd jftfj/0f agfOPsf] :yfg jf 7fpF -xl/tu[x_

hnjfo'–ljQ  M hnjfo' ;+/If0f ug{sf nflu 5'6\ofOPsf] ah]6 jf nufgL

hLof]yd{n pmhf{ M k[YjLsf] leqL efudf /x]sf] tfkqmdaf6 pTkGg pmhf{ jf zlQm

h}ljs k|ljlw M hLj / jg:kltsf] k|of]u u/]/ ;fdu|L pTkfbg ug]{ k|ljlw

h}ljs dn M hLj lk08 -jfof]df;_af6 tof/ ul/Psf] k|fª\ufl/s dn

6]lnd]l8l;g M 6f9faf6 ul/g] pkrf/ -b'/–pkrf/_

6«fG;:6]l/lkms]zg M cNuL afof]df;nfO{ afof]l8h]ndf ?kfGt/0f ug]{ k|lqmof

kfO/f]nfOl;;\  M cfUof{lgs of}lusnfO{ tfkaf6 6'qmfpg] k|lqmof

k|sfz;+Zn]if0f  M la?jfn] vfgf agfpg] k|lqmof

kmfOsf];fOlgg\  M gLnf]s0f

kmfOsf]Ol/lyg  M /ftf]s0f

kmd{g]6]zg  M aGb 6\ofªsLdf sfa{gnfO{ kf]ifs tTj ;|f]tsf] ?kdf k|of]u u/L cNuL 

sNr/÷pTkfbg ug]{ k|ljlw  

afof]df; M hLj / jg:kltsf] hDdf lk08

afof]UofF; M Pgf]/f]ljs 8fOh]zgaf6 pTkfbg ul/Psf] ldyg] / cGo UofF;sf] ;ld>0f

afof]l8h]n M afof]df;af6 tof/ ul/Psf] l8h]n

afof]Oyfgn M cfUof{lgs ;|f]taf6 tof/ ul/Psf] Oyfgn -/S;L_

lnlk8 M 3'nglzn ˆof6 -lrNnf] kbfy{_ sf] c0f'x?
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xlsG; /]l8o;g\ M ANofs xf]n -sfnf] l5b|_ af6 ´/]sf ljls/0f  

xfO8«f]sfa{g  M xfO8«f]hg, sfa{g / clS;hg ldn]/ ag]sf] of}uLs

;fOgf]JofS6]l/of M gLnf–xl/of cNuL k|hflt

;'Id cNuL  M ;'Idbz{sLo Psn sf]ifaf6 ag]sf] jg:klt 
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ljifo;"rL

cfud cg';Gwfg s]Gb| M Ps ´ns %

sfo{sf/L ;f/f+z &

!= kl/ro !!

!=! k[i7e"dL / pTk|]/0ff !!

!=@ cf}lrTo !$

!=# nIo !$

!=$ p2]Zo !$

!=% kl/ro  !$

!=^ cNuLsf] k|sf/ !^

!=& g]kfndf kfOg] cNuLsf k|hfltx? !&

!=* cNuL klxrfg ljlw  @!

!=( cNuL pTkfbg ljlw  @@

@= cNuLsf] pkof]lutf   #)

@=! vfBfGg  #)

@=@ cf}iflw  #!

@=# h}ljs dn ##

@=$ h}jLs OGwg #^

@=$=! afof] UofF; #*

@=$=@ afof] l8h]n $)

@=% cNuL afof]kf]lnd/ / afof]Knfl:6s $$

@=^ cNuL sfuh $^

@=& s:d]l6s ;dfu|L $^

@=* cfuf/ $*

@=( kmf]xf]/ kfgLsf] Joj:yfkg $*

@=!) sfa{g8fOcS;fO8 Joj:yfkg $(
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tflnsf ;"rL

tflnsf ! M bbr kfOksf] agfj6 / sfo{ Ifdtf  @*

tflnsf @ M v'Nnf k|ljlw / aGb k|ljlwsf] t'ngfTds cWoog  @(

tflnsf # M vfBfGgsf] ?kdf cNuLsf] k|of]u #!

tflnsf $ M cNuL k|hflt, tTj / k'/s ;fdu|L #@

tflnsf % M cNuLdf kfOg] Pldgf] Pl;8sf] dfqf ##

tflnsf ^ M cNuL h}ljs dndf kfOg] tTjx?  #$

tflnsf & M ljleGg b]zdf ul/Psf] cNuLsf] Jofj;flos v]tLsf] ´ns $@

tflnsf * M kfgL z'4L ug{ ;fxotf ug]{ cNuL $*

tflnsf ( M cNuLsf] s[lif pkof]lutf %$

tflnsf !) M cNuL v]tL k|0ffnL / k|zf]wg tyf ;fdu|L pTkfbgsf nflu cfjZos k|ljlw ^&

tflnsf !! M cNuL v]tL k|0ffnL / k|zf]wg tyf ;fdu|L pTkfbgsf nflu cfjZos k|ljlw ^)

tflnsf !@ M cNuL pTkfbg nfut  ^!

tflnsf !# M cGo d]lzg/L ;fdu|L / vl/b d"No   ^@

tflnsf !$ M afof]df; pTkfbg vr{ ^#

tflnsf !% M k"hLF nufgL pTkfbg nIo ^$

#= gd"gf pTkfbg %)

#=!= af]l6«sf]s; a|f]lg -botryococcus braunii_  %)

#=@= :kfO?lngf (spirulina) %!

#=#= Pgfj]gf -Anabaena_ %@

#=$ ef}lts k"jf{wf/ %%

#=% cfly{s k|s[of ^!

#=^ cNuL v]tL k|0ffnL lgdf{0f / k|zf]wg k|ljlw vr{ ^!

#=& cNuL afof]df; pTkfbg ^#

$= ahf/ Joj:yfkg ^^

$=!= ahf/sf] cj;/ ^^

$=@ ahf/ k|j]z ^&

$=# cNuL kmfd{xfp;sf] cj;/ ^&

$=$ ljZj ahf/ / g]kfn ^&

%= ljz]if1 / ;|f]t s]Gb| ^*

^= efjL sfo{ of]hgf ^*

&= lgisif{ ^(

;Gb{e ;fdu|Lx? &!
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!= kl/ro

!=! k[i7e"dL / pTk|]/0ff

g]kfnsf] cy{tGqsf] d"Vo cfwf/ s[lif xf] . b]zsf] s"n ufx{:Yo pTkfbgsf] sl/a Ps ltxfO{ -@(=^

k|ltzt_ s[lif If]qaf6 cfk"lt{ x'G5 . sl/a b'O{ ltxfO{ -^& k|ltzt_ hgtf /f]huf/L tyf hLljsf]kfh{gsf

nflu s[lifdf lge{/ 5g\ -cfly{s ;j]{If0f @)&#÷&$_ . ctM g]kfnsf] cy{tGqdf s[lif If]qsf] lgs} dxÎjk"0f{

e"ldsf /x]sf] 5 . g]kfndf pknAw ;|f]t ;fwgsf] k[i7e"dLdf låuf] cfly{s ljsf; Pjd\ alnof] u|fld0f

cy{tGqåf/f ul/aL lgjf/0f ug]{ alnof] cfwf/ klg s[lif g} xf] . b]zsf] ef}uf]lns cj:yf / df};d

cg's"nsf vfBfGg afnL, bnxg, t]nxg tyf gub]afnL, xl/of t/sf/L, kmnkm"n, kz'kfng, s'v'/fkfng

/ dT:okfngnfO{ s[lif cy{tGqdf ;dflji6 ul/Psf] 5 . g]kfnsf k|d'v vfBfGg afnLx¿df wfg, ds},

ux'F, sf]bf], hf}F / kmfk/ k5{g\ . bnxg afnLdf d';'/f], df;, /x/, rgf, uxt, e6\df; / v];/L k5{g\ .

gub] afnLdf cfn' / cGo t/sf/L tyf kmnkm"n k|d'v x'g\ . cf}Bf]lus afnL cGt{ut t]nxg -tf]/L, ;:o{+",

;"o{d"vL_, ;'tL{, pv', h'6, lrof, skmL, skf;, dx, Rofpm / /]zd x'g\ . To:t}, d;nf afnLdf cb'jf,

nx;'g, a];f/, v';f{gL, hL/f / cn}FrL x'g\ .

g]kfnsf clwsf+z ls;fgx¿ s[lif ahf/ lalgdoeGbf b}lgs k|of]hgsf nflu vfBfGg pTkfbg u5{g\ . o;

k]zfdf ;+nUg /x]sf cflwsf+z ls;fgx¿ clzlIft / ul/aLsf] /]vf d'lg 5g\ . /f;folgs dnsf] hyfefjL

/ a9\bf] k|of]u, ljljlws/0f gckgfO{ ;b}j Ps} lsl;dsf afnLgfnL dfq nfufpg] k|j[ltn] pTkfbg /

pTkfbsÎjdf x|f; cfPsf] 5 . ls;fgx?n] k|ljlw / h}ljs dnsf] k|of]ueGbf klg >dd"ns tj/n] s[lif

pTkfbg ul//x]sf 5g\ . kmn:j?k, s[lif k|0ffnL hLjg lgjf{xdf dfq} l;ldt x'g k'u]sf] 5 . o; If]qdf

;+nUg >ldsx?sf] dhb"/L lgs} sd x'g] x'Fbf >d zlQmsf] knfog lbgfg'lbg a9\bf] cj:yfdf 5 . ;fy}

pgLx?sf] pTkfbsTj klg Psbd} Go"g x'g] ub{5 .

a9\bf] hg;ª\Vofsf] rfknfO{ wfGg] vfBfGg tyf cGo cfwf/e"t cfjZostf k'/f ug{ klg s[lif pTkfbg / 

pTkfbsÎjnfO{ a9fpg' kg]{ afWofTds kl/l:ylt pTkGg ePsf] 5 . g]kfndf x/]s jif{ s[lifhGo kbfy{x?sf] 

cfoftnfO{ ck]Iffs[t ?kdf Go'lgs/0f ug{ ;lsPsf] 5}g . j}b]lzs /f]huf/Lsf nflu o'jf hgzlQmsf] 

knfog, s[lif ;fdu|L cfk"lt{sf] sdhf]/ l:ylt, df6f]sf] pj{/f zlQmdf x|f;, s[lifdf oflGqs/0fsf] cefj, 

a9\bf] nfut, cfofltt s[lifhGo kbfy{x?;Fusf] k|lt:kwf{, s[lifhGo e"ldsf] cToflws vl08s/0f, 
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cJojl:yt zx/Ls/0fn] e"–pkof]udf eO/x]sf km]/abn / hnjfo' kl/jt{gh:tf sf/0fn] s[lif If]qdf 

cfzftLt pknAwL xfl;n x'g ;s]sf] 5}g .

hnjfo'df cfPsf] kl/jt{g / pmhf{ ;ª\s6sf sf/0f ljZjdf j}slNks / låuf] pmhf{ ;|f]tsf] dfu 

lbgfg'lbg a9\bf] 5 . o:tf] cj:yfnfO{ Wofgdf /fVb} ljZjdf jfof]df;, hLof]yd{n, ;f}o{, jfo' tyf ljB'lto 

;|f]th:tf ljljw pmhf{ k|ljlwsf] ljsf; x'Fb} cfPsf] 5 . pmhf{ ljsf;sf] d]?b08 / cfw'lgs hLjgz}lnsf] 

ckl/xfo{ cfjZoQmf xf] . låuf] ljsf;sf] nIo, ;a}sf nflu pmhf{, hnjfo' kl/jt{gsf] c;/ Go"lgs/0f ug{ 

tyf n}lª\us ;dfgtf nufot cGt/f{li6«o k|lta4tfx?nfO{ sfof{Gjog ug{ / xl/t cy{tGqnfO{ k|j4{g 

ug{ klg h}ljs pmhf{ ;'/Iffsf] ;'lglZrttf / jftfj/0fLo ;Gt'ng :yflkt ug{ gjLs/0fLo pmhf{sf] lta| 

ljsf; x'g' cTofjZos 5 . 

g]kfnsf] ;+ljwfgn] gljs/0fLo pmhf{sf] ljsf; u/L cfwf/e"t cfjZoQmf kl/k"lt{sf nflu ;'ky /

;'ne?kdf e/kbf]{ pmhf{ cfk"lt{ ug]{ gLlt cjnDjg u/]sf] 5 . j}slNks pmhf{ ;|f]tsf] vf]hL u/L 5l/P/

/x]sf u|fld0f j:tL tyf zx/L If]qdf a9\bf] pmhf{ ;ª\s6nfO{ Go"gLs/0f ug{ ;xof]u k'¥ofpg' / cfofltt

pmhf{dflysf] lge{/tfnfO{ Go"lgs/0f ug{ gljs/0fLo pmhf{ ljsf;nfO{ d"n k|jfxdf Nofpg' clt h?/L

5 . o;sf ;fy}, UofF; / k]6«f]lnod kbfy{sf] ljsNksf ?kdf b]zleq} h}ljs OGwgsf] pTkfbg ug{' klg

68\sf/f] eO;s]sf] 5 .

1fgdf cfwfl/t cfw'lgs cy{tGqsf] lgdf{0f ub}{ låuf] ljsf; ug{ lj1fg k|ljlwsf] dxTjk"0f{ e"ldsf 

x'G5 . ljz]ifu/L k/df0f' k|ljlw, cGtl/If lj1fg, h}ljs k|ljlw, clt;"Id pmhf{ k|ljlw, gljgtd\ vf]hsf] 

If]q tyf ljZjdf z'? ePsf h}ljs k|ljlwx?nfO{ k|efjsf/L ?kdf cufl8 a9fpFb} ltgsf] k|of]uaf6 

b|'t ultdf cfly{s ljsf;sf] cfofdtkm{ kfOnf rfNg' ckl/xfo{ x'G5 . g]kfnsf] jt{dfg ;+ljwfgdf klg 

j}1flgs cWoog, cg';Gwfg Pjd\ lj1fgk|ljlwsf] cfljisf/, pGgtkgf / ljsf;df nufgL clej[l4 ug]{

tyf j}1flgs–k|fljlws, af}l4s / ljlzi6 k|ltefx?sf] ;+/If0f ug]{ gLltut Joj:yf 5 .

j}1flgs cfljisf/ / o;sf] ljsf;nfO{ dWo]gh/ ub{} g]kfnsf] cfly{s ;Da[l4sf nflu h}ljs pmhf{

;|f]t …cNuLÚsf] pkof]u u/L jfof]UofF;, jfof]l8h]n, vfg]t]n, h}ljs dnÙ s'v'/f, hgfj/, df5f tyf

dflg;sf nflu ljleGg k|sf/sf kf}li6s vfB tÎj, le6fldg tyf cf}ifwLx?, s:d]l6s ;fdu|L / h}ljs

efF8fs'8fx¿sf] pTkfbg ug{ lgtfGt cfjZos 5 .

h}ljs pmhf{ ;|f]t cNuLsf] pTkfbg tyf pkef]un] a9\bf] jftfj/0f k|b'if0fnfO{ Go"lgs/0f ub{5 . l5d]sL b]

zaf6 cfoft ul/Psf] lPg UofF;sf] ckof{KttfnfO{ /f]Sg d2t ub{5 . jfof]l8h]nsf] pTkfbgn] e"–OGwg tyf

hnjfo'df x'g] kl/jt{gnfO{ /f]syfd ug]{ d2t k'¥ofpF5 . cg'lrt tl/sfn] sfa{g pTkfbg eP/ jfo'd08nLo

xl/tu[x -u|Lgxfp;_ nfO{ c;/ ub}{ cfO/x]sf] laifd kl/l:yltdf sfa{gsf] clgolGqt pT;h{gnfO{ lgoGq0f

ug{ d2t ub{5 . h;n] ubf{ sfa{g lgoGq0f ug{ cGt/f{li6«o ?kdf ul/Psf ;lGw–;Demf}tfx?sf] k"0f{?kdf

kfngf x'g] ;Defjgf lta| x'G5 . ;fy}, hnjfo' d}qL ljsf;sf sfo{qmdx? ;~rfng ub}{ hnjfo'–ljQsf]

nufgL bfo/fnfO{ km/flsnf] agfP/ sfa{g–Jofkf/af6 dgUo nfe p7fpg ;lsG5 .
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cNuLåf/f lgld{t h}ljs dnsf] k|of]un] df6f]sf] pj{/f zlQm a9fpF5 . o;n] df6f]sf] cDnkgfnfO{ 36fpF5 . 

df6f]leq Plss[t ?kdf ljBdfg kmf]:kmf]/;sf] dfqfnfO{ 3'nfpg'sf ;fy} jfo'd08lno gfO6«f]hgnfO{ 

hldg;Fu k|ToIf ?kdf hf]8\g] sfo{ ub{5 . hdLgnfO{ ;'Vvf x'gaf6 k"0f{?kdf hf]ufpF5 / ;txsf] kfgLsf] 

;+/If0f klg ub{5 . kmn:j?k afnLgfnLsf] pTkfbg !)–!% k|ltzt;Dd a[l4 x'g k'U5 . cNuL h}jLs 

dn k|fs[lts ?kaf6} pTkfbg ul/g] ePsfn] o;sf] s'g} gsf/fTds c;/ x'Fb}g . a? o;sf] k|of]un] 

k|lt x]S6/ @%–#) s]hL gfO6«f]hg / &) s]hL o"/Lof dnsf] art x'G5 . cf];Lnf] hldgdf nuftf/ # 

jif{ cNuL dnsf] k|of]u ul/;s]kl5 hdLgnfO{ o;sf] h?/t kb}{g lsgsL hdLgn] of] dnnfO{ :jtM 

pTkfbg ug{ yfN5 .

cNuLaf6 kz'k+5L tyf df5fsf] bfgf pTkfbg ug{ ;lsG5 . of] bfgfn] s'v'/f, r/fr'?ª\uL, ufOe}F;LnfO{ 

rflxFg] kf}li6s kbfy{ e/k"/ dfqfdf pknAw u/fpF5 . kmn:j?k, hgfj/x? Åi6k'i6 / :j:y x'G5g\ . 

;fy}, pgLx?sf] a[l4ljsf; klg rfF8f]rfF8f] x'G5 . cNuLsf] pTkfbgaf6} dflg;nfO{ rflxFg] kf}li6s cfxf/, 

ljleGg k|sf/sf cf}iflw tyf le6fdLgx? h:t} M O, aL!@, aL, la6f–Sof/]l6g, kmnfd, lhª\sh:tf tTjx? 

k|fs[lts tj/af6} cfk"lt{ x'G5 . h;n] ubf{ ;dfhdf pTkGg eO/x]sf s'kf]if0fx?nfO{ ;lhn};Fu pGd"ng 

ug{ ;lsG5 .

;fdfGotof dflg;sf] ;f}Gbo{ hf]ufpg PlG6clS;8]G6 tÎjn] k|d'v e"ldsf v]n]sf] x'G5 . skfn / 

5fnfnfO{ rflxg] kf}li6s tyf PlG6clS;8]G6 tÎj cNuLdf e/k"/ kfOg] x'Fbf ;f}Gbo{ tyf s:d]l6s 

;fdu|Lx? klg o;}af6 pTkfbg ug{ ;lsG5 . ctM o:tf ;fdu|Lx? klg cGo b]zaf6 cfoft ul//xg' 

kb}{g . To:t}, Knfl:6saf6 ag]sf efF8fs'8fx?n] xfd|f] jftfj/0f k|b'if0f ug{ 7"nf] e"ldsf v]n]sf] 5 . 

o:tf efF8fs'8fsf] k|of]unfO{ Go"lgs/0f ub}{ cNuL afof]kf]lnd/af6 ag]sf h}ljs efF8fs'8fx?nfO{ k|of]udf 

Nofpg ;lsG5 . h;n] jftfj/0fdf s'g} lsl;dsf] c;/ ub}{g .

g]kfn jg / hn;|f]tsf] lx;fan] wgL b]z xf] . t/ hnjfo'df cfPsf] kl/jt{g / jg If]qsf] bf]xgsf] 

sf/0f eljiodf kfgLsf] ;ª\s6 cfpg] nueu lglZrt e}O;s]sf] 5 . ljut kGw| jif{sf] cg'ej / hnjfo' 

kl/jt{g Oltxf;sf] cWoogn] klg o; s'/fnfO{ k'li6 u/]sf] 5 . eljiodf cfpg] kfgLsf] ;ª\s6h:tf] 

eofjx l:yltnfO{ /f]syfd ug{sf nflu clxNo}b]lv sfd ug'{ kg]{ cfjZoQmf 68\sf/f] 5 . pQm ljs/fn 

kl/l:ytLnfO{ Go"lgs/0f ug{ cNuL dn agfP/ vfnL / ;'Vvf 7fpFdf :yfgLo hftsf] kmnkm"nsf] 

?vlj?jfx¿ /f]Kg] of]hgf ckl/xfo{ 5 . cNuL v]tL / ?vlj?jfsf] ;+/If0fn] kfgL / jftfj/0f k|b'if0fsf] 

;ª\s6nfO{ ;lhn} lgd{"n kfg{ ;lsg] 5 . h;n] g]kfnL ;dfhsf] cfly{s l:ytL / :jf:Yo c´ d´a't 

x'g] kSsf 5 . 

cGo b]zaf6 cfoft ul/Psf] UofF; / l8h]nh:tf OGwgsf] sf/0f b]vfP/ l5d]sL b]zx?n] a]nfa]nfdf 

lbPsf] b'Mvsi6 / ´d]nfsf sf/0f g]kfnL ;dfh bogLo cj:yfaf6 u'h|]sf] laut xfdL ;fd' k|i6 5 . 

To:tf e"–OGwgx?sf] ljsNkdf b]zleq} cfufdL !) jif{leq jfof]UofF;, jfof]l8h]n pTkfbg u/]/ b]znfO{ 

:jfjnDaL agfpg] of]hgf lnOPsf] 5 . ljZjdf eO/x]sf cNuL;DaGwL vf]hd"ns sfo{qmdsf] cfwf/df 

cNuLsf] af/]df cWoog / cg';GwfgnfO{ lg/Gt/tf lbg] / cNuLsf] lgtfGt gofF ;fdu|L lgsfNg] ljZjf; 

klg lnOPsf] 5 . 
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!=@ cf}lrTo

s[lif pTkfbgdf cfPsf] x|f;sf] sf/0f ls;fgx?n] ljleGg vfn] /f;folgs dnsf] k|uf]u u/]/ s[lif 

pTkfbg a9fO/x]sf 5g\ . /f;folgs dnåf/f pTkflbt vfB kbfy{n] dflg; tyf kz'k+5Lsf] hLjgdf 

k|ToIf?kdf k|lts"n c;/ kf/]sf] 5 . ;fy}, df6f]sf] pj{/f zlQmnfO{ lbgk|ltlbg 36fpFb} nu]sf] kfOPsf] 

5 . /f;folgs dnsf] cgfjZos k|of]un] df6f]df ;'Vvfkg NofpF5 . /f;folgs dnsf] s6f}lt u/]/ 

df6f]sf] pTkfbsÎjsf] u'0f:t/nfO{ a[l4 ub}{ h}ljs ljljwtfsf] ;+/If0f, ;Dj{4g / k|j4{g ug'{ h?/L 

5 . låuf] h}ljs pmhf{sf] pTkfbg / ljsf; u/]/ cfoftLt pmhf{x¿nfO{ Go"lgs/0f ub{} pmhf{ If]qdf 

cfTd lge{/ aGg' h?/L 5 . ljleGg k|sf/sf pkef]Uo ;fdu|Lx? h:t} M kf}li6s vfB kbfy{, k|f]l6ghGo 

cf}iflw, h}ljs efF8fs'8fsf] pTkfbg u/]/ Jofkf/ 3f6fnfO{ Go"lgs/0f ug'{ cTofj:os 5 . h}ljs dnsf] 

k|of]u u/]/ nf]kf]Gd'v g]kfnL vfB ;dfu|Lx? h:t} M jf;gfbf/ sfpnL, :yfgLo hftsf ds}, kmfk/, 

tf]/L cflbnfO{ k'g{pTyfg u/]/ :yfgLo hftsf] v]tLsf] k|j4{g ul/g' kg]{ 5 . df}lns vfB ;dfu|Lsf] 

pTkfbgn] cGt{/fli6«o?kd} cfkm\gf] cl:tTj sfod ug{ ;kmn eP/ ko{6g If]qsf] ljsf;df ;d]t a9f]Q/L 

x'g] kl/sNkgf ul/Psf] 5 .      

!=# nIo

s[lifdf cfwfl/t cy{tGqnfO{ låuf] agfpg s[lif If]qsf] pTKffbgnfO{ a[l4 u/]/ vfB / pmhf{ ;ª\s6nfO{ 

Go"lgs/0f ub}{ pmhf{sf] cfoftnfO{ lg?;flxt ug]{ nIo lnPsf] 5 . 

!=$ p2]Zo

– cNuL h}ljs s[lif dnsf] pTkfbg u/L df6f]sf] pj{/f zlQm / s[lif pTkfbg a[l4 ug{] .

– låuf] / sd vlr{nf] h}ljs pmhf{ pTkfbg u/L /fHonfO{ cfTdlge{/ agfpg ;xof]u ug]{ .

– b}lgs pkef]Uo ;fdu|L Pjd\ cf}iflw pTkfbg ug]{ .

– cWoog, cg';Gwfg tyf lzkd"ns 1fgsf afwf c8\rgx?nfO{ x6fP/ cWoog, cg';Gwfg / 

pkof]udf hf]8 lbg] . 

!=% cNuL 

;'Id k|sfz;+Zn]ifs jg:kltnfO{ cNuL cyjf n]psf] ?kaf6 hflgG5 . sl/a #) xhf/eGbf a9L k|hfltsf 

cNuLx? ljZje/L kfOG5g\ . logLx? Pssf]ifLo, lqe"hfsf/ tyf k/fnsf] TofGb|f] h:tf cfsf/sf hLjx? 

x'g\ . logLx? k|foM Ps sf]lifob]lv ! ;o %) lkm6;Dd nfdf x'G5g\ . k|flrg sfndf …;fOgf]JofS6]l/ofÚ 

-gLnf]–xl/of] n]pm_ nfO{ Ps sf]ifLo lj?jfsf] ?kdf lng] ul/GYof] . t/ xfn o;nfO{ …kmfOnd df]g]/fÚ ju{sf] 

…o"JofS6]l/ofÚ hLjf0f' cGt{ut\ /flvPsf] 5 . cfheGbf sl/a # va{ jif{ klxn] hLjsf] pTklQ x'g] qmddf 

k[YjLdf ;j{k|yd ;fOgf]JoS6]l/of gfds cNuL k|hfltsf] pTklQ / ljsf; eof] . log} cNuLdfkm\{t jfo'd08ndf 

ePsf] sfa{g8fOcS;fO8 UofF;nfO{ u|x0f u/L k|sfz;+Zn]if0f ljlwåf/f clS;hgsf] pTklQ x'g] ub{5 .  
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cNuLx? k|foM hd]sf] kfgL h:tf] M sF'jf, kf]v/L, tfn, ;d'b|, cf]l;nf] r§fg tyf hldgdf pTkGg 

x'G5g\ . t/ logsf s]xL k|hflt eg] lxFpdf klg kfOG5g\ . ;"Id cNuLx¿ cf]l;nf] / kfl/nf] hldgdf 

klg kfOG5g\ . cNuLdf cGo jg:kltsf] t'ngfdf @ ;o u'0ff a9L sfa{g8fOcS;fO8 u|x0f ug]{ Ifdtf 

x'G5 . ! u|fd df6f]df logLx?sf] ;ª\Vof ! ;ob]lv ! xhf/ sf]if;Dd km}lnPsf x'G5g\ . ;"Id cNuLx?df 

%) k|ltzt k|f]l6g, @)–#) k|ltzt sfaf]{xfO8«]8, @)–#) k|ltzt af];f], sl/a % k|ltzt le6fldg / 

vlgh kbfy{ kfOG5g\ . gLnf–xl/of cNuL -;fOgf]JofS6]l/of_ df kmfOSsf];fOlgg, kmfOSsf]Pl/lyg, 

PNnf]kmfOSsf];fOlgg / Snf]/f]lkmn ‘PÚ h:tf tTjx? kfOG5g\ . logLx? k|foM gLnf]–xl/of], j}hgL / o;sf 

s'g}s'g} k|hflt /ftf] tyf xl/of] /ª\sf x'G5g\ . h;n] ubf{ kfgLsf] /ª\ uf9f gLnf] tyf xl/of] b]lvg] 

u5{ . logLx¿ k|foM kfgL, sfa{g8fOcS;fO8, ;"o{sf] ls/0f, kmf]:kmf]/;, gfO6«f]hg a9L ePsf] 7fpFdf rfF8f] 

x's{g] u5{g\ . @)–#) l8u|L ;]lG6u|]8 tfkqmd / $ ;ob]lv % ;o gfgf]ld6/ -nm_ k|sfzcfj[ltdf a[l4 

x'G5g\ . cNuLx?n] ;f}o{ k|sfzsf] sl/a !÷!) efu dfq pkof]u u5{g\ . logLx?sf ljleGg k|hfltx? 

5g\, h:tf] M Snf]/]nf, gf]:6s, Pgfj]gf, O:kfO/f]lngf, cf]l;Nof6]l/of h:tf ljleGg k|sf/sf xl/of, gLnf, 

kx]Fnf, v}/f, /ftf, a}hgL cNuLx? kfOG5g\ .

cNuLn] ;"o{sf] ls/0faf6 pmhf{ k|fKt u/L k|sfz;+Zn]if0f lqmofåf/f cfkm\gf] vfgf cfkm}F agfpF5g\ . 

logLx?n] k|f0fLnfO{ cTofjZos kg]{ k|f0fjfo' -clS;hg_sf] lgdf{0f ub{5g\ .    

k|sfz;+Zn]if0f lqmof M 6co2 +6h2o+sun light = c6h12o6+6o2

kfgL xfO8«f]hg±clS;hg

k|sfz zlQm

Un'sf]h

xl/t s0f

sfa{g8fO{cS;fO8

lrq ! M k|sfz;+Zn]if0f ljlw
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!=^ cNuLsf] k|sf/

cNuLsf] pTklQ / ljsf;qmdsf] k|lqmofnfO{ ljZn]if0f ubf{ o;sf xhf/f}FeGbf a9L k|hflt k[YjLdf 

kfOG5g\ . cNuLdf ePsf] k|sfz;+Zn]if0f s0fsf] cfwf/df cNuLnfO{ lgDgfg';f/sf k|hfltdf ljefhg 

ul/G5 . 

xl/of] cNuL -chlorophyceae_  

– & xhf/ k|hflt 

– Snf]/f]lkmn -xl/ts0f_ P, aL

/ftf] cNuL -rhodophyceae_

– % xhf/ k|hflt 

– Snf]/f]lkmn -xl/ts0f_ P, aL, kmfOsf]Ol/lyg,  

la6f–Sof/f]l6g, km'Shf]HofGyf]lkmn

v}/f] cNuL -Phaeophyceae_

– @ xhf/ k|hflt 

– Snf]/f]lkmn -xl/ts0f_ P, ;L, Sof/f]l6g,  

km'Shf]HofGyf]lkmn

gLnf]–xl/of] cNuL -cyanobacteria_

– % ;o k|hflt 

– Snf]/f]lkmn -xl/ts0f_ P, aL, l;, la6f–Sof/f]l6g,  

km'Shf]HofGyf]lkmn, kmfOsf]Ol/lyg, kmfOsf];fOlgg,  

kmfOsf]ljlnG;

kx]+nf] cNuL -Xanthophyceae_

– ! xhf/b]lv !% ;o k|hflt 

– Snf]/f]lkmn -xl/ts0f_ P, aL, la6f–Sof/f]l6g,  

Sof/f]6]gf]O8\;
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!=& g]kfndf kfOg] cNuLsf k|hfltx?

g]kfn h}ljs ljljwtfdf wgL d'n's xf] . h}ljs ljljwtfdf ljZjdf $(cf}F / Plzodf @& cf}F :yfgdf kb{5 . 

sl/a @@ xhf/eGbf a9L k|hfltsf hLj tyf ag:kltx? kfOG5g\ . g]kfndf clxn];Dd ( ;o (% cNuL sf 

k|hflt kfOPsf 5g\ . g]kfnsf ^ xhf/eGbf a9L ;fgf–7"nf vf]nfgfnfsf] &) k|ltzteGbf a9L :yfgdf 

cNuLx? kfOG5g\ -david dubyne, 2011_ . ef}uf]lns ljljwtfsf sf/0fn] ljZjdf kfOg] k|foM h;f] cNuLsf 

k|hfltx? g]kfndf kfOG5g\ -g]kfn h}ljs ljljwtf cg';Gwfg tyf ;+/If0f s]Gb|_ . ljz]ifu/L xl/of, /ftf, 

gLnf–xl/of, kx]+nf] /ª\sf cNuLx? kfOG5g\ . h:t} M Snf]/]nf, cf]l;Nof6]l/of, :kfO?lngf, gf]:6s, P]gfa]gf, 

Phf]nf, x]df6f]sf]S;, :kfO/f]ufP/f, o'lUngf, lkm:6'lnkm]/f, Sn]dfO8f]df]g;, Nofldg]l/of, o'Nef, af]l6«sf]s; .  

lrq @ M g]kfnsf ;a} vf]nfgfnfx?df kfOg] ;f´f xl/of] cNuL k|hflt

lrq # M afuemf]8f kf]v/L, df]/ª
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lrq $ M s[lt{k'/sf] kfgLdf b]lvPsf] cNuL   

lrq % M bdf}nL Jof/]hdf kfOPsf] cNuL

lrq ^ M bdf}nL gbLdf kfOPsf] cNuL
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lrq & M ndh'ª vf]nfsf] cNuL

lrq * M 3fgv]tL s'nf]jl/kl/ b]lvPsf] cNuL

lrq ( M x]6f}8f gbL 
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lrq !) M tfdf]/3f6 gbL

lrq !! M tfnrf]s, kf]v/f

lrq !@ M tfnrf]s, kf]v/f
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!=* cNuL klxrfg ljlw 

dfOqmf]:sf]lks ljlw M o; cGt{ut cNuLsf] :nfO8 agfP/ dfOqmf]:sf]kdf /fv]/ cNuLsf] klxrfg ul/G5 . 

;dfGotof :s'n / ljZjljBfnosf k|of]uzfnfdf k|of]u ul/g] ;f´f ljwL xf] .  

u|fd:6«]g ljlw M of] ljlwaf6 ljz]ifu/L gLnf]–xl/of] cNuLnfO{ klxrfg ug{ k|of]u ul/G5 . of] ljlwdf 

u|fd:6«]g /;fogdf gLnf]–xl/of cNuLsf] k|hfltnfO{ /fv]/ klxrfg ul/G5 .  

cNuL ld6/ M of] cNuLdf ePsf] s0fx¿ klxrfg ug]{ cTofw'lgs k|ljlw xf] . 5f]6f] ;dodf cNuLdf 

/x]sf] cNuL s0f -kmfOSsf];fOlgg\, kmfOsf]Ol/lyg, Snf]/f]lkmn_ / o;sf] dfqf kQf 

nufOG5 . ;fy}, cNuL ljiffbL h:t} ;fOgf]6f]lS;g kQf nufpg k|of]u ul/G5 . 

cNuL ld6/sf] ?kdf kmf]nf]/f] Rofgn ld6/, l8o'n Rofgn clNu ld6/, cNuL 6r{  

cflbsf] k|of]u ul/G5 . Joj;flos?kdf cNuL v]tL u/L o;sf] afof]df;sf] dfqf 

5'6\ofpg k|of]u ul/G5 . 

l8o'n Rofgn km\nf]/f] ld6/ cNuL 6r{ kmfOsf];]G;df]8'n]6]8 km\nf]/f] ld6/

lrq !# M cNuL klxrfg k|lqmof

sf]ifsf]
klxrfg

qmdut 
cfFs8f

cWoog 
9fFrf

qmdut ldnfg
-t'ngfTds 

:nfO8 cWofog_

cNuL 
klxrfg

cNuL k|hflt

dfOqmf]:sf]kaf6 cNuL :nfO8 cjnf]sg

gd"gf 
;+sng

k|lqmof

cNuL 
gfds/0f

lrq M !$ cNuL ld6/ 
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!=( cNuL pTkfbg ljlw 

ljZjdf cNuL pTkfbgsf nflu ljz]iftM v'Nnf kf]v/L k|0ffnL, aGb 3'lDt k|0ffnL -kmf]6f]afof]l/ofS6/_, 6km{ 

k|0ffnL, kmd]G6]zg k|ljlw / xfOla|8 -ld>Lt_ k|0ffnLsf] k|of]u ul/Psf] 5 . cGo vfB afnLsf] t'ngfdf 

cNuLx? 5f]6f] ;dodf a[l4 x'G5g\ . sl/a ! b]lv !) lbgleq logLx?sf] hLjgrqm k"/f x'G5 . cNuLaf6 

cGo k/Dk/fut t]nxg afnLx? h:t}M tf]/L, e6df;eGbf k|lt PsfO If]qkmndf ! ;o %) u'0ff a9L t]n 

pTkfbg ug{ ;lsG5 . cNuL v]tLsf nflu k|sfz;+Zn]if0f pmhf{ ;|f]tsf] ?kdf ;"o{sf] ls/0f / pko'Qm dfqfdf 

kf]ifs tÎjx? h:t} M gfO6«f]hg, kmf]:kmf]/;, sfa{g8fOcS;fO8 / cGo kf]ifs tÎjx?sf] ?kdf ;Nkm/, 

kf]6fl;od, DofUg]l;od, lxdfnog g"g, ufO{j:t'sf] dnd'q, ds}, ux'F, pv'sf] w'nf]–lk7f] OToflbnfO{ kfgLdf 

ld;fP/ …sNr/Ú u/]/ pTkfbg ul/G5 . 

!=(=! v'Nnf kf]v/L k|0ffnL

v'Nnf kf]v/L k|0ffnLåf/f cNuLsf] v]tL ug]{ k|fs[lts k4lt xf] . v'Nnf kf]v/Ldf jftfj/0fLo 

sfa{g8fOcS;fO8sf] k|of]u cToflws x'G5 . k|fs[lts / dfgj lgld{t b'j} kf]v/Ldf cNuLsf] pTkfbg ug{ 

;lsG5 . of] k|ljlw cGo k|ljlweGbf sd vlr{nf] 5 . 

;fdfGotof dGb ultdf au]sf] kfgLsf] kf]v/L / j[Qfsf/ Pjd\ cfoftsf/ kf]v/Ldf cNuLsf] v]tL ug]{ 

k|rng 5 . o; k4ltaf6 Jofj;flos ?kdf 7"nf] kl/df0fdf pTkfbg ug{ cfjZos kg{] pko'Qm cNuLsf 

k|hfltx?nfO{ pTkfbg ul/G5 . oxfF pTkflbt cNuLsf k|hfltx?nfO{ 7"nf kf]v/Ldf ?kfGt/0f u/]/ v]tL 

ug]{ ul/G5 . v'Nnf kf]v/L v]tL k|0ffnLdf s]xL hnr/ tyf ls/fkm6\ofª\u|fx? k|j]z ug{ ;Sg] x''gfn] 

lrq !% M v'Nnf cNuL v]tL k|0ffnL
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au]sf] kfgLnfO{ kfOkdfkm{t\ lkmN6/ ul/G5 . kfOksf] d'vnfO{ ;'tLsf] sk8fn] afFw]/ kfgLnfO{ lkmN6/ 

ul/G5 . h;n] ubf{ hnr/ / JofS6]l/ofx?nfO{ kf]v/Lsf] kfgLdf k|j]z ug{ s]xL xb;Dd /f]Sg] sfd 

ub{5 . kmn:j?k, ToxfF cNuLsf] a[l4sf nflu ;xh jftfj/0f lgdf{0f x'G5 . yf]/} dfqfdf cNuLsf] 

pTkfbg ug{ ulx/f kf]v/L / 6\ofª\sLx?sf] k|of]u ug{ klg ;lsG5 . k|foM h;f] oL kf]v/Lsf] If]qkmn 

!) ju{ ld6/eGbf sd / ulx/fO{ %) ;]lG6ld6/ eGbf a9L x'G5 . k|foM o:tf kf]v/Lx?df cNuLsf] sNr/ 

/ cWoog cg';Gwfg ug{sf nflu k|of]udf NofOG5g\ . v'Nnf kf]v/L k|0ffnLnfO{ ljz]ifu/L cfoftsf/ / 

j[Qfsf/ v'Nnf kf]v/Ldf ljefhg u/L 7"nf] kl/df0fdf cNuLsf] pTkfbg ug]{ ul/G5 . 

!=(=!=! cfoftsf/ v'Nnf kf]v/L k|0ffnL

cfoftsf/ v'Nnf kf]v/L k|0ffnL -raceway pond system_ ljZjdf ;j}eGbf a9L k|rngdf cfPsf] 5 . of] 

kf]v/LnfO{ s[lqd tl/sfn] lgdf{0f u/]/ 7"nf] kl/df0fdf cNuLsf] pTkfbg ul/G5 . kf]v/Lx?nfO{ u|L8sf] 

dfWodåf/f ljefhg ul/G5 . of] kf]v/Lleq ljleGg Rofgnx? lkm6 ul/Psf] x'G5g\, h;nfO{ c6f]d]l6s 

/];j] ;ls{6 elgG5 . k|To]s cfoftsf/ kf]v/Ldf kfOl8n XjLn cyjf k+vf h8fg ul/Psf] x'G5, h;n] 

kfgL / kf]ifs tTjx?nfO{ lta| ultdf rnfP/ cNuL pTkfbg ug{ ;xof]u ub{5 . oL kf]v/Lx? k|foM @% 

b]lv #) ;]lG6ld6/;Dd ulx/f x'G5g\ . logLx? w]/} 7"nf cfsf/sf x'G5g\ . hf] a9Ldf ! b]lv @ x]S6/ 

hldg;Dd km}lnPsf x'G5g\ . of] kf]v/L k|b'lift x'g] w]/} ;Defjgf x'G5 . ;fy}, kfgL / hldgsf] cToflws 

cfjZostf kb{5 . kf]v/Lx?nfO{ ;/;kmfO{ tyf ddt{ ug{ sl7g x'G5 . o;df pTkfbg dGb ultdf x'G5 . 

lrq !^ M cfoftsf/ v'Nnf cNuL v]tL k|0ffnL
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!=(=!=@ j[Qfsf/ v'Nnf kf]v/L k|0ffnL

j[Qfsf/ kf]v/Ldf kfgL, cNuL / kf]ifstTjx?nfO{ df]6/sf] k+vfn] lta| ultdf rnfOG5 . kf]v/Laf6 7"nf] 

kl/df0fdf cNuL v]tL ug]{ k4lt k|flrg g} xf] . oL kf]v/Lx? k|foM @% b]lv #) ;]lG6ld6/ ulx/f x'G5g\ . 

of] k|0ffnL cfoftsf/ kf]v/LeGbf sd vlr{nf] x'G5 . o;nfO{ ;lhn};Fu ;~rfng / ddt{ ug{ ;lsG5 . 

v'Nnf cNuL v]tLsf] kmfObfx?

v'Nnf cNuL v]tL k|ljlwnfO{ ;lhn};Fu agfpg / ;~rfng ug{ ;lsG5 . logLx? sd vlr{nf x'G5g\ / 

sd k"FhLdf cNuL pTkfbg ug{ ;lsG5 . t/ v'Nnf v]tL k|ljlwdf kf]v/Lsf] jftfj/0fnfO{ lgoGq0f ug{ 

c;+ej x'G5 . v/fa df};dn] cNuLsf] pTkfbgdf k|ToIf c;/ kfb{5 . kl/0ffd :j?k, kfgLdf kmf]xf]/ tyf 

ls/fkm6\ofª\u|fx? kg]{ ;Defjgf w]/} x'G5 . ;dfg ?kn] ;"o{sf] ls/0f kf]v/Ldf ;a} df};ddf gkg]{ x'gfn] 

pko'Qm df};ddf dfq Joj;flos ?kdf cNuL v]tL ug{ ;lsG5 .   

!=(=@ aGb v]tL k|0ffnL

v'Nnf kf]v/L k|0ffnLsf] sdhf]/LnfO{ x6fP/ Jofj;flos ?kdf cNuL v]tL ug]{ cjwf/0ffdf of] k|0ffnL 

cfwfl/t 5 . aGb v]tL k|0ffnLn] jftfj/0fnfO{ lgoGq0f u/]/ cNuL v]tLsf] oyf]lrt cj:yf ;[hgf ub{5 . 

o; k|0ffnLdf cNuL pTkfbg ug{ rflxg] cfjZos tÎj sfa{g8fOcS;fO8, kfgL, pko'Qm k|sfz, tfkqmd, 

sNr/–3gTj, kfgLsf] lkPr / cGo kf]ifstTjx?nfO{ ;dfg?kn] pknAw u/fpg ;lsG5 . o; k|ljlwdf 

lgolGqt jftfj/0f x'g] ePsfn] h'g;'s} 7fpFdf v08Ls/0f jf lg/Gt/?kdf 7"nf] kl/df0fdf cNuL pTkfbg 

lrq !& M j[Qfsf/ v'Nnf cNuL v]tL k|0ffnL
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ug{ ;lsG5 . aGb v]tL k|0ffnLsf] ;a}eGbf a9L k|of]udf cfPsf] k|ljlw kmf]6f]jfof]l/ofS6/ xf] . o;nfO{ 

s[lqd lu|gxfp;df klg ;~rfng ug{ ;lsG5 . 

kmf]6f]jfof]l/ofS6/ k|ljlwdf lgDg lnlvt ;+oGqx? h8fg ul/Psf x'G5g\ .

– k|sfz k/fj{tg ;+oGq

– tfkqmd k|zf/0f ;+oGq

– xfjf / UofF; lgoGq0f ;+oGq

– kf]ifstTj ld>0f ;+oGq

– ljB'tLo ;+oGq

dfly pNn]lvt kmf]6f]jfof]l/ofS6/ k|ljlwdf ljleGg pk–k|0ffnLx?df lgDg lnlvt ;]G;/ / eNjx? h8fg 

ul/Psf] x'G5g\ .

– clS;hg ;]G;/ ;+oGq

– tfkqmd ;]G;/ ;+oGq

– lkPr ;]G;/ ;+oGq

– k|sfz ;]G;/ ;+oGq

– k|zf/0f ;]G;/ ;+oGq

lrq !* M 6\o'j kmf]6f]jfof]l/ofS6/ k|ljlw
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– l/;fOlSnª\ 6\o'j ;+oGq

– pTkfbg 6\o'j ;+oGq

– sfa{g8fOcS;fO8 6\o'j ;+oGq

– lkmN6/ 6\o'j ;+oGq

– kfgL 6\o'j ;+oGq

– h8fg kfOk ;+oGq

kmf]6f]jfof]l/ofS6/x? ljleGg cfsf/sf x'G5g\ . ljz]if u/L 6\o'j / Kn]6 cfsf/sf kmf]6f]jfof]l/ofS6/x? 

a9L k|rngdf cfPsf 5g\ .

kmf]6f]jfof]l/ofS6/ sfo{ ljlw

– kfgL, cNuL, sfa{g8fOcS;fO8 / kf]ifstTjx?nfO{ 6\ofª\sLaf6 kmf]6f]jfof]l/ofS6/ 6\o'jdf k7fpg] .

– kmf]6f]jfof]l/ofS6/n] cNuLsf] a[l4, ljsf; / ;Dj4g{ ug{sf nflu jftfj/0fLo tTj ;lxt 

k|sfznfO{ lgoGq0f ub{5 . kmf]6f]jfof]l/ofS6/ 6\o'j PlqmlnPg, cfNd'lgo jf l;;faf6 lgld{t ePsf 

x'G5g\ . hxfF 6\o"jnfO{ pHofnf] / cWofF/f] efudf 5'6\ofO lgdf{0f ul/Psf] x'G5 . kmn:j?k cNuLsf] 

a[l4ljsf;sf] b/nfO{ a9fpF5 .

– kmf]6f]jfof]l/ofS6/leq :jtM ;kmf ug]{ ;+oGq h8fg ul/Psf] x'G5 . 

– k"0f{?kdf cNuL kmf]6f]jfof]l/ofS6/ 6\o'jdf k|j]z eO;s]kl5 k'gM 6\ofª\sLdf kl/qmd0f u/fO/lxG5 . 

6\o'jdf slt dfqfdf clS;hg pTkfbg eof] eGg] s'/f …clS;hg ;]G;/Ún] hfgsf/L lbG5 . 

pTkflbt clS;hg qmdzM cfkm\;]cfkm\ 6\ofªsLdf k|jfx x'g yfN5 . ;fy}, cNuL sf]if 3gTj 

;"rsn] cNuL pTkfbg b/nfO{ hfgsf/L u/fpF5 . 

lrq !( M aGb cNuL v]tL k|0ffnL / cNuL k|zf]wg ljlw
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– cNuL k"0f{?kdf pTkfbg e};s]kl5 lkmN6/ 6\ofªsLdf k7fOG5 . To;kl5 cNuLsf] 3f]naf6 

kfgLnfO{ 5'6\ofOG5 . pQm ldl>t kfgLnfO{ k'gM z'?sf] 6\ofªsLdf k7fOG5 . of] k|lqmof lg/Gt/ 

rln/xG5 .

– 3f]naf6 5flgPsf] cNuLnfO{ sDk|];/ d]lzgdf k7fP/ ;]lG6«km\o"un ljlwaf6 cNuLsf] t]n pTkfbg 

ul/G5 . ;fy}, afof]df;sf] k|s[lt cg';f/ o;nfO{ cGo k|of]hg h:t}M h}ljs dn, vfBfGg ;fdu|L, 

cf}iflw, s:d]l6s / jfof]OGwg agfpg k|of]u ul/G5 . 

kmf]6f]afof]l/ofS6/ k|ljlwsf kmfObfx? 

– lgolGqt jftfj/0fdf 7"nf] kl/df0fdf cNuL pTkfbg ug{ ;lsG5 .

– cNuLsf] pTkfbg / pTkfbsTjsf] Ifdtf a9fpF5 . cGo k|ljlwsf] t'nfgfdf o;n] !) b]lv @) u'0ff 

a9L cNuL pTkfbg ub{5 . 

– pko'Qm ?kdf sfa{g8fOcS;fO8nfO{ k|jfx u/fpg ;lsG5 .

– jfikLs/0fnfO{ sdL ub{5 .

– ;dfg tfkqmd sfod /fV5 .

– aflx/L kmf]xf]/ tyf ls/fkm6\of+u|faf6 arfpF5 .

– 7fpFsf] art x'G5 .

– :jtM ;kmf ug]{ ;GoGqn] k|b'if0f 36fp5 .

lrq @) M 6\o'j kmf]6f]jfof]l/ofS6/ k|ljlw
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!=(=# kmd{G6]zg k|0ffnL

cNuLnfO{ k|sfzsf] cg'pkl:ylt -cWofF/f]_df pTkfbg ug{ kmd{G6]zg k|ljlwsf] k|of]u ul/G5 . o; k|ljlwdf 

Un'sf]h / sfa{gnfO{ pmhf{ ;|f]tsf] ?kdf k|of]u ul/G5 . k|foM gLnf]–xl/of] cNuL k|hfltsf] pTkfbg 

ul/G5 . of] k|ljlw aGb 6\oflªsdf ul/G5 . cGo k|0ffnLsf] t'ngfdf ;lhn};Fu lgoGq0f ug{ ;lsg] o; 

k|ljlwdf k|lt PsfO cfot pTkfbg vr{ sd x'G5 . 

lrq @! M kmd{G6]zg k|ljlw

tflnsf ! M bbr kfOksf] agfj6 / sfo{ Ifdtf 

kmf]6f]afof]l/ofS6 kfOk kmfObf j]kmfObf

cNd'gLod kfOk – pRr tfk k|zf/0f -@)%_
– xn'sf
– k/fjlt{t
– l6sfp

– vlrnf]
– h8fg ug{ sl7g

lzzf kfOk – kf/b{zL
– sd vlr{nf]

– sd tfk k|zf/0f -)=@_

Knfl:6s kfOk – ;:tf]
– xn'sf
– l6sfp
– ;lhn} k|fKt ug{ ;lsg]
– h8fg ug{ ;lhnf]

– sd tfk k|zf/0f  
  -)=!–)=#_
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tflnsf @ M v'Nnf k|ljlw / aGb k|ljlwsf] t'ngfTds cWoog 

;'rs pTkfbg sfa{g8fOcS;fO 
u|x0f Ifdt

lgoGq0f ljlw jtfj/0f / If]qkmn nufgL / 
;~rfng vr{

v'Nnf 

k|ljlw

sd sd ug{ g;lsg] udL{ / aiff{ df};ddf 

dfq pTkfbg ug{ 

;lsG5 .

sd

aGb k|ljlw a9L a9L ug{ ;lsg] cfjZostf cg';f/ 

h'g;'s} df};d / 

:yfgdf ug{ ;lsG5 

a9L

s}lkmot Joj;flos ?kdf 

aGb ljlwdf # 

b]vL % u'0ff 

a9L pTkfbg ug{ 

;lsG5 .

v'Nnf k|ljlwsf] 

t'ngfdf %% u'0ff 

a9L u|x0f Ifdtf 

x'G5 .

aGb ljlwdf 

lkPr, Iff/Lokg 

lgoGq0f ug{ 

dxTjk"0f{ x'G5 .

;dfGotof v'Nnf 

k|ljlwsf] t'nfgfdf 

aGb k|ljlwsf] If]qkmn 

sd x'G5 .

v'Nnf k|ljlwsf] 

eGbf % b]vL !) 

u'0ff a9L vr{ 

nfUb5 .

!=(=$ xfOla|8 k|0ffnL

v'Nnf tyf aGb v]tL k|0ffnLdf /x]sf] ;d:ofnfO{ ;dfwfg ug{ pGgt / ljsl;t k|ljlwsf] ?kdf xfOla|8 

cNuL v]tL k|0ffnLsf] k|of]u ul/G5 . o; k|ljlwdf s[lqd jftfj/0fdfkm{t\ ;"o{sf] ls/0f, sfa{g8fOcS;fO8 

/ kf]ifs tTjnfO{ lgoGq0f u/]/ 7"nf] kl/df0fdf cNuL pTkfbg ul/G5 . ;fgf] If]qkmndf s[lqd k|sfzsf] 

k|of]u u/]/ cNuL pTkfbg ;donfO{ 36fO pTkfbsTj -jfof]df;_ sf] a[l4 ul/G5 . h:t} 6km{ k|0ffnL .    

lrq @@ M xfOlj|8 k|0ffnL
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@= cNuLsf] pkof]lutf  

cNuL k|hfltsf cfwf/df ljljw k|of]hgsf nflu pkof]u ul/G5 . ljZjdf kfOg] sl/a &) k|hfltsf 

cNuLx?nfO{ vfBfGg -vfgf, rf/f]_ h}ljs dn / h}ljs /;fog tyf OGwgsf] ?kdf k|of]u ul/G5 .  

@=! vfBfGg 

cNuLsf k|hflt cg';f/ o;nfO{ ljljw vfB ;fdu|Lsf] ?kdf k|of]u ug{ ;lsG5 . cNuLdf k|z:t} 

dfqfdf le6fldg, k|f]l6g, Sof/f]l6g, kmnfd / vlgh kbfy{ kfOg] ePsfn] dflg;sf nflu :jfYoj4{s 

vfgfsf] ?kdf k|of]u ul/g'sf ;fy} df5f, s'v'/f tyf ufO{j:t'sf] cfxf/sf] ?kdf klg k|of]u ul/G5 . 

sl/a $ xhf/ jif{ klxn] rLg, sf]l/of / hfkfgdf cNuLnfO{ dfgj vfBfGgsf] ?kdf k|of]u ug]{ ul/GYof] . 

xfn hfkfgn] cNuLnfO{ vfBfGgsf nflu k|of]u ug{ pko'Qm k|ljlwdfkm\t{ cNuL v]tL u/]/ 7"nf] kl/df0fdf vfB 

;dfu|L h:t}M h';, u|Lg;nfb, lj:s'6, rSn]6, cfOlqmd, vfg]t]n pTkfbg u/]/ k|of]udf NofO;s]sf] 5 .

OGwg dn
kmf]xf]/
Joj:yfkg

vfBfGg

 vfB kbfy{

 vfB t]n

 :jfYoj4{s kf}li6s tTj

cfxf/f :jf:Yo ;f}Gbo{

/;fog

lrq @# M cNuLsf] k|of]u

 s'v'/f

 df5f

 ufO{j:t'

 cf}iflw

 le6fldg

 s:d]l6s ;dfu|L

;fa'g, :ofDkf], km];jf;

 d;fh

 h}ljs OGwg

 jfof]UofF;

 jfof]l8h]n

 xjfOOGwg

 h}ljs dn

 cNuLo'Qm df6f]

 xl/of] dn

 kfgL k|zf]wg

 kmf]xf]/ kfgL Joj:yfkg

 sfa{g8fOcS;fO8 

Go"gLs/0f

 h}ljs kmfOj/

 cfuf/

 cf}wf]lus /;fog

 h}ljs efF8fs'8f

 sfuh
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lj6f–Sof/f]l6g o'Qm cNuL vfBfGgsf] k|of]un] ufOj:t'sf] k|hgg\ Ifdtf a9fpgsf ;fy} b'wsf] dfqf a9fpF5 . 

o;sf] k|of]un] 5f]6f] ;dodf c08f / rNnf pTkfbg ug{ ;lsG5 . To:t}, 5f]6f] ;dod} df5fsf] a[l4–u/fpF5 .     

tflnsf # M vfBfGgsf] ?kdf cNuLsf] k|of]u

cNuL k|hflt ;fwf/0f gfd÷Joj;flos gfd

Porphyra sp. Nori - laver

Undaria pinnatifida Wakame

Himanthalia elongata  Sea bean

Ulva sp. Sea salad

Palmaria palmata Dulse

Chondrus crispus Irish moos or Pioca or lichen carragheen

Gracilaria verrucosa Ogonori

Enteromorpha sp. Aonori

Ascophylum nodosum Black Goëmon

Fucus vesiculosus et spiralis Black Goëmon

Spirulina sp. Spirulin

-;|f]t M http://en.aquaculture.ifremer.fr/info.-card)

@=@ cf}iflw 

cNuLaf6 h}ljs /;fog h:t} M OGhfOd, Pldgf]Pl;8, cUof{lgs–Pl;8, la6f–Sof/f]l6g, cf]d]uf–#, cf]d]uf–^ 

-ˆofl6Pl;8_, pTkfbg u/]/ cf}iflwx? agfOG5 . gLnf]–xl/of] cNuLnfO{ z/L/sf] df]6f]kgf 36fpg / 

5fnfnfO{ :jf:Yo /fVg k|of]u ul/G5 . ;fy}, o;n] /f]u k|lt/f]wfTds Ifdtf a9fpg / sf]n]:6f]/nsf] dfqf 

36fpg ;xof]u ub{5 . cNuLnfO{ s'kf]if0f lgjf/0f ug{ tyf PlG6afof]l6s, PlG6efO/n, PlG6JofS6]l/on, 

PlG6SofG;/, PlG6Plhª / afof]–k]l:6;fO6;\sf] ?kdf k|of]u ul/G5 . 

k]o kbfy{vfB kbfy{ kz'k+5L cfxf/f

lrq @$ M cNuLsf] vfBfGg k|of]u
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lrq @% M cNuLsf] cf}ifwL k|of]hg

tflnsf $ M cNuL k|hflt, tTj / k'/s ;fdu|L

cNuL k|hflt tTj / xl/ts0f pkof]lutf÷k'/s ;fdu|L

Chlorella vulgaris

Chlorella spp.

Chlorella ellipsodea

Coccomyxa acidophila  Lutein, β-carotene Pharmaceuticals, nutrition

Coelastrella striolata var. multistriata  Canthaxanthin, astaxanthin, β-carotene  Pharmaceuticals, nutrition, cosmetics

Crypthecodinium conhi  Docosahexaenoic acid  Pharmaceuticals, nutrition

Diacronema vlkianum  Fatty acids  Pharmaceuticals, nutrition

Dunaliella salina  Carotenoids, β-carotene  Health food, food supplement, feed

Galdiera suphuraria  Phycocyanin  Pharmaceuticals, nutrition

Haematococcus pluvialis  Carotenoids, astaxanthin, cantaxanthin, lutein  Health food, pharmaceuticals, feed additives

Isochrysis galbana  Fatty acids, carotenoids, fucoxanthin  Pharmaceuticals, nutrition, cosmetics, animal nutrition

Lyngbya majuscule  Immune modulators  Pharmaceuticals, nutrition

Muriellopsis sp.  Lutein Pharmaceuticals,  nutrition

Nannochloropsis gaditana Eicosapentaenoic acid Pharmaceuticals, nutrition

Nannochloropsis sp.   

Odontella aurita  Fatty acids  Pharmaceuticals, cosmetics, baby food

Parietochloris incise  Arachidonic acid  Nutritional supplement

Phaedactylum tricornutum  Lipids, eicosapentaenoic acid, fatty acids  Nutrition, fuel production

Porphyridium cruentum  Arachidonic acid, polysaccharides  Pharmaceuticals, cosmetics, nutrition

Scenedesmus almeriensis  Lutein, β-carotene  Pharmaceuticals, nutrition, cosmetics

Schizochytrium sp.  Docosahexaenoic acid  Pharmaceuticals, nutrition

Spirulina platensis  Phycocyanin, γ-Linolenic acid, biomass protein Health food, cosmetics

Ulkenia spp.  Docosahexaenoic acid  Pharmaceuticals, nutrition

;|f]t M  Sara P. Cuellar-Bermudez, Iris Aguilar-Hernandez, Diana L. Cardenas-Chavez, Nancy Ornelas-Soto, Miguel A. Romero-Ogawa and Roberto, Parra-Saldivar, 
Nuevo Leon 64849, Mexico.
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tflnsf % M cNuLdf kfOg] Pldgf] Pl;8sf] dfqf

Pldgf] Pl;8 z'4 kfgL cNuL 
(g/100g k|f]l6g)

Arginine 6.18

Hystidine 2.06

Isoleucine 2.06

Leucine 8.56

Lysine 6.97

Methionine 1.80

Phenylalanine 4.85

Threonine 4.96

Valine 5.82

@=# h}ljs dn

xl/tqmflGtkl5sf rf/ bzsb]lv cGwfw'Gw tl/sfn] ljgfzsf/L /f;folgs dnsf] k|of]u u/]/ vfBfGg 

pTkfbg ug{] sfo{ eO/x]sf] 5 . kmn:j?k, k[YjLdf ;"Id hLjf0f'x? 36\bf] cj:yfdf / e"dL k|b"if0f 

lbgk|ltlbg a9\bf] 5 . t;{y s[lif pTkfbgdf sld cfPsf] 5 . o:tf] kl/l:yltdf cg';Gwfgstf{x?n] 

ljsNksf] ?kdf h}jLs dnsf] cjwf/0f cufl8 ;f/]sf 5g\ . h;sf] k|of]uaf6 e"ldsf] pj{/f zlQm a[l4 

eP/ v]tLafnL /fd|f] x'g yfnsf] 5 . cfhsn h}jLs dnsf] ?kdf cNuL -gLnf]–xl/of] cNuL_nfO{ k|of]udf 

NofOPsf] 5 .

cNuL dnsf] k|of]un] pko'Qm ;dodf lj?jfn] @)–@% lsnf]u|fd;Dd jfo'd08lno gfO6«f]hg u|x0f ug{ 

;S5 . ;fy}, cNuL dnn] ;txdf /x]sf] kfgLnfO{ ;+/If0f ug'{sf ;fy} afnLgfnLnfO{ cfjZos kg]{ 

tÎjx¿  h:t}M gfO6«f]hg, kmf]:kmf]/;, kf]6f; pknAw klg u/fpF5 . lxnf] df6f]df cNuLsf] a[l4 ;lhn};Fu 

x'g] ePsfn] wfg v]tLdf o;sf] pkof]u a9L dfqfdf ul/Psf] 5 . ! x]S6/ hldgdf & ;o %) u|fd 

gLnf]–xl/of] cNuL dnsf] k|of]u ubf{ hldgn] !$ b]lv !% ln6/;Dd gfO6«f]hg pTkfbg ug{ ;S5 

-OlGb/f ufGwL s[lif ljZjljBfno, ef/t_ . cNuL dnn] df6f]df ePsf] kmf]:kmf]/;sf] 3'nglzn IfdtfnfO{ 

a9fP/ afnLgfnLn] ;xh} u|x0f ug{ ;Sg] cj:yfdf k'¥ofpF5 . gLnf–xl/of cNuLn] df6f]sf] cldnf]kgfnfO{ 

sd ug'{sf ;fy} kfgLnfO{ afkm x'gaf6 arfP/ /fVb5 . 

gf]:6s, Phf]nf–Pgfj]gf, :kfO?lngf, cf]l;Nof6]l/ofh:tf cNuL dnsf] k|of]un] /f;folgs dnsf] k|efjnfO{ 

s6f}lt ub}{ df6f]sf] pj{/f zlQm a9]/ wfg, ux'Fh:tf afnLx?sf] pTkfbg % b]lv !% k|ltzt;Dd a9\g 

hfG5 . o; dnsf] k|of]un] o'l/of dneGbf bf]Aa/ dfqfdf pTkfbg Ifdtf a9fpg'sf ;fy} la?jfnfO{ rflxg] 

cfO/gsf] dfqfnfO{ %) k|ltzt / lhª\s tyf lj6f–Sof/f]l6gsf] dfqfnfO{ bf]Aa/ u/fpF5 . 

;|f]t M Boyd, C.E. (1973). Amino Acid Composition of Freshwater Algae. Arch Hydrobiol Vol. 72:1.9.
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ljj/0f dfkg

Appearance Black powder

Odor Sewweed taste

Alginic acid 16.0% min; 18% min; 25% min.

Organic matter 45.0% min; 55% min.

Moisture 6.5% max

N 0.6%-3.0%

P2O5 1.5%-3.0%

K2O 8%-16%

Microelement (Cu+Zn+Fe+B+Mo) 3.5%

Mannitol 1.8%

Polyphenols 0.2%3.5%

pH 8-10.0%

Solubility in Water 100%

Betine 0.1% min.

Cytokinin 60ppm min.

Gibberellin 50ppm min

Amino acid 1.5% min.

tflnsf ^ M cNuL h}ljs dndf kfOg] tTjx? 

lrq @^ M cGt/f{li6«o ahf/df pknAw ePsf] cNuL h}ljs dn

Phf]nf–Pgfa]gfnfO{ låuf] h}ljs dnsf] ?kdf klg k|of]u ul/G5 . Phf]nf kfgLdf pTkGg x'g] Ps k|sf/sf] 

hnLo pGo" xf] . h'g uf9f xl/of], /ftf] jf v}/f] x'G5 . Phf]nf–Pgfa]gf cNuLsf] ;xsfo{n] k|ltx]S6/ wfg 

v]tLdf @% b]lv !() s]hL gfO6«f]hg cfk"lt{ ug{ d2t k'¥ofpF5 -vekataraman, 1972_ . o; dndf #=% 

k|ltzt gfO6«f]hgsf ;fy} cGo sfa{lgs kbfy{x? kfOG5g\ . wfg v]tLdf o;sf] k|of]un] k|ltx]S6/ $)–^) 

lsnf]u|fd gfO6«f]hg ;lxt SoflN;od, DofUg]l;od, kmf]:kmf]/; / kf]6fl;od pknAw u/fpF5 . k|ltx]S6/ 

If]qkmndf ! jif{df Phf]nf v]tL u/]/ # ;o 6g;Dd h}ljs dn pTkfbg ug{ ;lsG5 . 

;|f]t M https://www.alibaba.com/product-detail/wholesale-organic-Kelp-fertilizer-seaweed-
extract_60780943270.html?
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lrq @& M afnLgfnLdf cNuL dn k|of]u
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@=$ h}jLs OGwg 

sf7bfp/f, uf]a/ u'OF7f, hnlaB't / ;f}o{pmhf{ g]kfnsf k|d'v pmhf{ ;|f]tx? x'g\ . jfo' pmhf{sf] Ifdtf 

ePklg o;nfO{ k|of]udf Nofpg ;lsPsf] 5}g . pmhf{ ;|f]tx?nfO{ # efudf ljefhg ug{ ;lsG5 M 

k/Dk/fut, Joj;flos / a}slNks pmhf{ . k/Dk/fut pmhf{df sf7, bfp/f tyf afof]df; kb{5g\ . Joj;flos 

pmhf{cGt{ut sf]Onf, k]6«f]lnod kbfy{, l8h]n tyf hnlaB't kb{5g\ . To:t} afof]UofF;, hnljB't, ;f}o{, jfo' 

tyf h}ljs afof]df;x?nfO{ gljs/0fLo jf a}slNks pmhf{sf] ?kdf lnOG5 . s"n pmhf{ vtkdf k/Dk/fut 

pmhf{sf] vkt &$=% k|ltzt, Jofkfl/s pmhf{sf] vkt sl/a @@ k|ltzt, gljs/0fLo pmhf{sf] vkt #=% 

k|ltzt /x]sf] 5 -cfly{s ;j]{If0f @)&#÷&$_ . ckf/ hn ;Dkbf / To;af6 pmhf{ pTkfbgsf] k|z:t ;Defjgf 

/x]tf klg hnlaB't pTkfbgdf pNn]vlgo k|ult xfl;n x'g ;s]sf] 5}g . *# xhf/ d]ufjf6 hnljB't 

pTkfbg ug]{ ;Defjgf eP tfklg kl5Nnf] tYofª\s cg';f/ ( ;o ^! d]ufjf6 ljB't dfq} pTkfbg ePsf] 

5 . /fli6«o hgu0fgf, @)^* cg';f/ d'n'sdf ^$ k|ltzt kl/jf/n] vfgf ksfpg cS;/ sf7 bfp/fsf] 

k|of]u u/]sf 5g\ . vfgf ksfpg PnlkhL UofF; k|of]u ug]{ kl/jf/sf] lx:;f qmdzM @! k|ltzt, dl§t]nsf] 

k|of]u ug]{ ! k|ltzt, uf]a/ u'OF7f k|of]u ug]{ )=! k|ltzt / cGo OGwgsf] k|of]u ug]{ )=$ k|ltzt /x]sf 5g\ . 

k]6«f]lnod kbfy{sf] lbgfg'lbg dfu a9\b} uO/x]sf] / :jb]zdf o;sf] pTkfbg gx'Fbf cGt/f{li6«o ahf/df 

x'g] d"Nosf] pt/r9fjsf] k|efj l;w} pkef]QmfnfO{ kb{5 . g]kfnL ?kf}ofFsf] ef/t;Fu l:y/ ljlgdo 

b/ sfod /x]sfn] g]kfnn] cfˆgf] / ef/tsf] d'b|f:kmLltsf] k|efj;d]t ´]Ng' k/]sf] 5 . ;fy}, cd]l/sL 

8n/sf] t'ngfdf g]kfnL ?k}ofF sdhf]/ x'Fb} hfg'n] d'n'ssf] 7"nf] wg/flz k]6«f]lnod kbfy{ cfot ubf{ 

aflxl/g] u/]sf] 5 . cfly{s jif{ )&@÷)&# ;Dddf &! ca{ #* s/f]8 d"Nodf !# nfv #% xhf/ s]=Pn= 

k]6«f]lnod kbfy{ cfoft ul/Psf] 5 -jflif{s k|ltj]bg cf=j= )&@÷)&# g]kfn cfon lgud lnld6]8_ . 

ljsl;t b]zx?n] gLnf]–xl/of] cNuL tyf cGo cNuLx?sf] afof]df;af6 afof]l8h]n pTkfbg u/]/ 

j}slNks pmhf{sf] ?kdf k|of]udf NofPsf 5g\ . o:tf OGwgx?n] k]6«f]lnod kbfy{ / cgljs/0fLo pmhf{sf 

;|f]tx?nfO{ lj:yflkt u/]/ pmhf{ ;ª\s6 x'gaf6 arfpFb} jftfj/0f ;+/If0f ug{ ;xof]u k'¥ofpF5g\ . c? 

afof]–pmhf{eGbf cNuL afof]–pmhf{ sl/a !) jf !)) u'0ff a9L pkof]uL x'G5g\ . c? lj?jfsf] t'ngfdf 

rfF8} x's{g] ePsfn] logLx? låuf] afof]–pmhf{sf ;|f]t x'g\ .  

pmhf{ ;ª\s6 ljZjs} Ps k|d'v ;d:of xf] . h;n] ;+;f/nfO{ c;'/Iff / czflGttkm{ wsn]sf] 5 . 

pmhf{sf] dfu lbgk|ltlbg cg'dfg u/]eGbf a9\bf] 5 . pknAw pmhf{ ;|f]tx? eg] lta| ultdf x|f; x'Fb} 

nf]k g} x'g] l:yltdf k'u]sf 5g\ . o:tf] ljifd kl/l:yltdf j}slNks pmhf{sf] vf]hL / k|of]udf Wofg 

s]lGb|s[t ug'{ cfjZos 5 . l;ldt hLjfif]z OGwg -fossil fuel) sf] k|of]u 7"nf] dfqfdf ugf{n] cToflws 
sfa{g8fOcS;fO8 pT;{hg x'g'sf ;fy} u|Lgxfp; UofF;sf] dfqf ;~ro u/]/ jftfj/0f k|b'if0f u/fpg] 

x'gfn] oL ;|f]tx?nfO{ låuf]?kdf k|of]u ug{ ;lsb}g\ . jftfj/0f ;kmf:jR5 / pmhf{sf] låuf]kg sfod 

/fVg jftfj/0f d}qL gljs/l0fo pmhf{sf] pTkfbg / pkof]u ug'{ clt cfjZos 5 . s[lif tyf jgaf6 
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pTkfbg x'g] afof]df; -hLjlk08_ af6 aGg] t/n OGwg g} afof]ˆo"n xf] . afof]ˆo"nsf] ?kdf afof]l8h]n, 

afof]UofF;, afof]xjfO{ OGwgnfO{ lnOG5 . ljZjdf a|flhn, cd]l/sf / o'/f]lkog b]zx?n] ;a}eGbf a9L 

afof]OGwg pTkfbg ub}{ cfPsf 5g\ . ;g\ @))^ ;Dddf #% va{ ln6/ cNuL afof]ˆo"n pTkfbg eO;s]sf] 

5 -o'/f]lkog o'lgog, @))^_ .

ljZjdf h}ljs pmhf{ pTkfbgsf] k|d'v ;|f]tsf] ?kdf cNuL afof]df;nfO{ k|of]u ug{ yflnPsf] 5 . cNuL 

;j{q kfOg], rfF8} x's{g], sd vr{df v]tL ug{ ;lsg] ePsfn] pko'Qm j}slNks pmhf{ pTkfbg u/]/ 

o;nfO{ k|of]udf Nofpg ;lsG5 . ;fy}, 7"nf] kl/df0fdf sfa{g8fOcS;fO8nfO{ u|x0f ug]{ tyf kmf]x/ 

kfgLdf klg ;lhn} x's{g ;Sg] Ifdtf ePsfn] cNuLnfO{ låuf] xl/tpmhf{ pTkfbg ;|f]tsf] ?kdf lnOG5 . 

cNuL afof]df;df k|z:t dfqfdf t]n / ˆof6LPl;8 -lnlk8_ kfOG5 . o;} ˆof6L Pl;8nfO{ k|zf]wg u/]/ 

h}ljs OGwg pTkfbg ul/G5 . 

    

cNuL t]n k|zf]wg ljlw

cNuL jfof]df;sf] 3f]nnfO{ a]lGhg / Oy/ ;ld>0f u/]/ cNuLaf6 t]n k|zf]wg ul/G5 . vfBfGg 

pBf]ux?df x]ShLg k|of]u u/]/ klg sd vr{df cNuLsf] t]n k|zf]wg ug{ ;lsG5 . ;fdfGotof cNuL 

t]n k|zf]wg ug{ lgDglnlvt /f;folgs ljlw k|of]u ul/G5 .

– x]ShLg 3f]n ljlw -hexane solvent Mathod_

 x]ShLgsf] k|of]u u/]/ sd nfutdf cNuL t]n k|zf]wg ug{ ;lsG5 . o;sf nflu cNuL 

afof]df;nfO{ x]ShLg;Fu ld;fP/ cfjZos rfk / bjfj lbP/ afof]df;nfO{ 5'6\ofOG5 . k'gM 

5'6\ofPsf] cNuL 3f]nnfO{ ;fOSnf] x]ShLg -cyclo-hexane_ ;Fu ld;fpFb} lkmN6/ u/]/ t]n 

pTkfbg ul/G5 . 

;"o{sf] k|sfz

sfa{g8fOcS;fO8

kf}li6s kbfy{

sfa{g8fOcS;fO8

ljB't

cNuL kf]v/L

kfgL k|Zff]wg

kf}li6s kbfy{ 

k|zf]wg

afof]l8h]n

afof]df; pTkfbg tyf 

lnlk8 O:6«ofS;g

Pgf]/f]ljs 
8fOh]zg

afof]UofF;
h}ljs dn

afof]df;af6 
lnlk8 k|zf]wg

lnlk8 k|zf]wg

lrq @* M h}ljs OGwg pTkfbg k|lqmof
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– ;f]S;n]8 k|zf]wg ljlw -soxhlet extraction Mathod_

 of] ljlwdf /f;folgs 3f]nx?sf] -chemicals solvents_ k|of]u ul/G5 . cNuL k|zf]wg ubf{ k6s 

k6s wf]OG5 / o;nfO{ x]ShLg jf k]6«f]lnod Oy/;Fu ld;fP/ k|zf]wg ul/G5 . 

– ;'k/lj|ml6sn t/n k|zf]wg ljlw -suppercritical fluid extractio Mathod_

 of] ljlwdf cfjZos rfk / tfkdf t/n sfa{g8fOcS;fO8sf] k|of]u u/]/ cNuL t]n k|zf]wg ul/G5 .

@=$=! afof] UofF;

cNuL afof]df;nfO{ Pgf]/f]ljs k|lqmofaf6 afof]UofF;df ?kfGt/0f ug{ ;lsG5 . cNuL afof]df;af6 

?kfGtl/t afof]UofF;nfO{ vfgf ksfpg tyf lah'nL alQsf] ?kdf k|of]u ug{ ;lsG5 . afof] UofF;nfO{ 

k'gM k|zf]wg u/L t/n afof]ldy]g UofF; -lbMg_ pTkfbg ul/G5 . o;nfO{ k|s[lts t/n UofF; lng 

sf] ?kdf klg lnOG5 . ;fwf/0f afof]UofF;eGbf lbMg sf] pmhf{ Ifdtf a9L x'G5 . o;df ldy]g -%)–&% 

∞_, sfa{g8fOcS;fO8 -@%–%)∞_, gfO6f]hg -)–!)∞_, xfO8«f]hg -)–!∞_, xfO8«f]hg ;NkmfO8 -)–#∞_ 

/ clS;hg -)–@∞_ /x]sf] x'G5 . t/, t/nLs/0fdfkm{t\ lbMg nfO{ k|zf]wg u/L z'4 ldy]g UofF; 

agfOG5 . of] UofF; ljz]ifu/L o'/f]k / cd]l/sfdf k|of]u ul/Psf] 5 .  

@=$=!=! cNuLaf6 ldy]g UofF; agfpg] ljlw

ldy]gnfO{ vfgf ksfpg tyf cGo 3/]n' k|of]hgsf nflu k|of]u ul/G5 . sDk|]z ldy]g Uof;nfO{ ;jf/L 

OGwg h:t} l8h]n, k]6«f]nsf] ?kdf klg k|of]u ug{ ;lsG5 . cGo xfO8«f]sfa{gsf] t'ngfdf ldy]g UofF;n] 

sd dfqfdf sfa{g8fOcS;fO8 UofF; pT;{hg u5{ . kmn:j?k o;sf] k|of]u jftfj/0f d}qL x'G5 . 

;}4flGts ?kdf cNuLsf] sfaf]{xfO8]6«, k|f]l6g / km\of6af6 ldy]g pTkfbg ul/G5 . ;"Id cNuLx?nfO{ 

afof]l/ofS6/df a[l4 u/fP/ k|z:t dfqfdf -! ;o %)–# ;o 6g k|ltx]S6/ k|ltjif{_ afof]df; tof/ 

u/]/ afof] ldy]g UofF; pTkfbg ul/G5 . o;sf nflu Pgf]/f]las 8fOh]zg -Anaerobic digestion_ / 

kfO/f]nfOl;; -Pyrolysis_ jf Uofl;lkms]zg -Gasification_ h:tf k|0ffnLsf] k|of]u ul/G5 .

lrq @( M afof] ldy]g UofFF; KnfG6



41

lrq #! M afof] Oyfgf]n pTkfbg KnfG6

@=$=!=@ cNuLaf6 Oyfgf]n agfpg] ljlw

cNuL :6«fr{ / z]n'nf]hnfO{ kl/jt{g u/]/ Oyfgf]n agfOG5 . ;fdfGotof cNuL lnlk8af6 afof] OGwg / 

cNuL sfaf]{xf8]6«af6 Oyfgf]n pTkfbg ul/G5 . cNuLnfO{ bf];|f] k':tfsf] jfof] Oyfgf]n pTkfbg ug]{ k|d'v 

;|f]tsf] ?kdf lnOG5 -verdium corp is a subsidiary of  green shift, 2006_ .

Oyfgf]n agfpg k|of]u ul/g] cNuLsf k|hfltx?

– sargassum

– glacilaria

– Prymnesiun parvum

– euglena gracilis

Oyfgf]n

Oyfgf]n 
KnfG6

sfa{g8fOcS;fO8

afof]l/ofS6/ cNuL cNuL t]n afof]l8h]n

cNuL :6fr{

lrq #) M afof] Oyfgf]n pTkfbg k|lqmof
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@=$=@ afof] l8h]n

jg:klt t]n -lgdt]n, h}t'g_ jfof] Jo"6fgLon -pmv', ds}_, / cNuL afof]df;af6 afof]l8h]n pTkfbg 

ul/G5 . cNuLdf ePsf] lnlk8 tyf t]nnfO{ cfjZos k|zf]wg -Extraction and Transesterification) 
u/]/ ˆofl6Pl;8, ldyfPn O:6/ -fAMe) sf] ?kdf afof]l8h]n pTkfbg x'G5 . cNuL–OGwg cGo
jfof] OGwgeGbf a9L k|efjsf/L / jftfj/0f d}qL 5 . pko'Qm cNuL k|hflt / o;sf] v]tL ug]{ sDklgsf 

cg';f/ ! nfv Uofn]g k|lt jif{ pTkfbg ug{ ;lsG5 . ;o Ps8 -$ nfv $ xhf/ ^ ;o *^ ju{ld6/_ 

hldgdf !) ldlnog Uofn]g afof]l8h]n pTkfbg ug{ ;lsG5 . k/Dk/fut pmhf{ pkof]u k|lt:yfkg ug{ ! 

;o $) ljlnog Uofn]g cNuL afof]OGwg cfjZos k5{ . o;sf nflu (% ldlnog Ps8 hldg cfjZos 

kb{5 . g]kfndf eg] k|ltjif{ @) nfv s]=Pn OGwgsf] dfu /x]sf] 5 . of] pTkfbg ug{sf nflu sl/a &) 

nfv 6g xl/of] cNuL -botryococcus braunii ) afof]df;sf] cfjZos kb{5 . o;sf nflu ! nfv ! 

xhf/ % ;o *) ju{ld6/ -!)=!% x]S6/_ hldg cfjZos k5{ .    

sfa{g8fOcS;fO8

pko'Qm

cNuL v]tL

afof]df;
pTkfbg

lkmN6/ 

;'Vvf 
afof]df;

t]n
k|zf]wg

afof]l8h]n 
pTkfbg

kfgL

kf]ifs tTj

lrq #@ M afof]l8h]n pTkfbg k|lqmof
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@=$=# ljZjsf 7"nf cNuL jfof]ˆo"n pTkfbg sDkgLx?

Aurora Algae

:yfg : geraldton, Australia

If]qkmn : 6 Acre -(@$@*!=!^ ju{ld6/_

sapphire energy

:yfg : southern new Mexico

If]qkmn : 100 Acre -($)$^*^ ju{ld6/_

lrq !( M Aurora Algae Completes Construction of Australian Site

lrq ## M sapphire energy Moves to diversify Product line
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tflnsf & M ljleGg b]zdf ul/Psf] cNuLsf] Jofj;flos v]tLsf] ´ns

cNuLsf k|sf/ ljz]iftf / k|of]u k|of]u ug]{ sDkgL

Pseudochoricystis – pRr km\ofl6 Pl;8 -lnlk8_

– clDno kfgLdf kfOg]

– h]6 km\o"n / afof] l8h]n

Denso, ;g\ @)!* ;Dd 
Joj;flos ?kdf v]tL u/]/ h]6 

km\o"nsf] pTkfbg . -hfkfg / 

o'/f]lkog o"lgog_

Botryococcus braunii – pRr km\ofl; Pl;8 -lnlk8_

– h]6 km\o"n / l8h]n

IHI, ;g\ @)@) ;Dd Joj;flos 
?kdf v]tL u/]/ h]6 km\o"nsf] 

pTkfbg .

-hfkfg / o'/f]lkog o"lgog_

Euglena gracilis – km\of6L Pl;8

– h]6 km\o"n / afof]l8h]n

– :jfYojw{s vfgf

Euglena, ;g\ @)@) ;Dd 
Joj;flos ?kdf v]tL u/]/ h]6 
km\o"nsf] pTkfbg . -hfkfg / 
o'/f]lkog o"lgog_

Algenol biofuels

:yfg : sonoran desert (Mexico)

solazyme

:yfg : south san francisco

If]qkmn : 

 lrq #% M Algenol biofuels' two-acre demonstration module
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Krichneriella lunaris – pRr km\ofl; Pl;8 -lnlk8_,

– tfkqmd $–@% l8lu| 

;]lG6u|]8;Dd a[l4 x'G5 .

– h]6 km\o"n / l8h]n

J-Power (Electric power 
Development), ;g\ @)@% ;Dd 
Joj;flos ?kdf v]tL u/]/ h]6 
km\o"n, l8h]n pTkfbg ug]{ .
-hfkfg / o'/f]lkog o"lgog_

Fistulifera solaris – PlG6clS;8]G6, 

P:6fHofgf]lyg

–  km\ofl6 Pl;8 -lnlk8_,

– tfkqmd !%–$% l8lu| 

;]lG6u|]8;Dd a[l4 x'G5

– h]6 km\o"n / l8h]n

J-Power (Electric power 
Development), ;g\ @)@% ;Dd 
Joj;flos ?kdf v]tL u/]/ h]6 
km\o"n, l8h]n pTkfbg ug]{ .
-hfkfg / o'/f]lkog o"lgog_

Haematococcus – PlG6clS;8]G6, 

PlG6gHofgf]lyg

– s:d]l6s k|of]hg

Alvita, ;g\ @)!^ df Joj;flos 
?kdf pTkfbg ;DkGg .

-hfkfg_

Chlamydomonas – pRr km\ofl6 Pl;8 -lnlk8_ 

– rfF8f] a[l4 x'g] .

– h]6 km\o"n / dl;

DIC, cg';Gwfg eO/x]sf]
-cd]l/sf_

Euglena gracilis strain 
EOD-1

– pRr km\ofl6 Pl;8 -lnlk8_

– aGb 6\ofª\sLdf pTkfbg ug{ 

;lsg] .

– vfBfGg / s:d]l6s

Kobel Eco-Solutions
-Dofgdf/_

Symbiodinium – km\ofl6 Pl;8 -lnlk8_, 

– vfBfGg / s:d]l6s

– :ofDkf], ;fa'g, l86h]{G6 

kfp8/

Kao
;g\ @)@) ;Dd -hfkfg_
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@=% cNuL afof]kf]lnd/ / afof]Knfl:6s

cNuL afof]df;af6 afof]kf]lnd/ cyjf cUof{lgs Knfl:6s pTkfbg gljgtd\ k|ljlw xf] . kmfxf]/ Joj:yfkg 

/ Knfl:6s k|b'if0f Go'lgs/0f ug{ afof]8Lu]|8]an -biodegradable_nfO{ Knfl:6ssf] ?kdf k|of]u ul/G5 . 

of] cNuL afof]km\o"nsf] afOk|f]8S6 xf] . cNuL z]n'nf]h / lnlk8\ -fatty acid, lactic acid_ af6 afof]Knfl:6s 

agfOG5 . klxnf] r/0fdf cNuL sNr/df ;f]l8od gfO6«]6 -sodium nitrate_ / ;f]l8od UnfOl;/f]kmf]:km]6 

-sodium glycerophosphate_ ld>0fdf /fv]/ s[lqd k|sfz k|jfx u/fOG5 . bf];|f] r/0fdf klxnf] r/0fsf] 

sNr/nfO{ k|fs[lts jftfj/0fdf /flvG5 . o;sf ;fy}, cfjZos dfqfdf sfa{g8fOcS;fO8 / xfjfnfO{ 

sNr/df k|jfx u/fP/ afof]kf]lnd/ pTkfbg ul/G5 . ljif]z u/]/ afof]df;nfO{ xfOla|8 Knfl:6s -hybrid 

Plastics_, z]n'nf]haf6 pTkflbt Knfl:6s -cellulose-based Plastics_, kf]l6NoflS6s Pl;8 Knfl:6s 

-Poly-lactic Acid (PlA)_, afof]kf]lnlyg -bio-Polyethylene_ sf] ?kdf pTkfbg ug{ ;lsG5 . xfn 

ljZj ahf/df afof]kf]lnd/sf] pTkfbg @=( ljlnog kfp08 a/fa/ /x]sf] / ;g\ @)@! ;Dd o;df !* 

k|ltztn] a[l4 u/]/ %=^ ljlnog kfp08 k'¥ofpg] nIo /flvPsf] 5 .

Chlorella – pRr km\ofl6 Pl;8 -lnlk8_, 

– vfBfGg / s:d]l6s, dn / 

OGwg

ljZjsf ljslzt b]zx?df 
Joj;flos ?kdf v]tL u/]/ 
pTkfbg eO/x]sf] . h:t} M hfkfg, 
cd]l/sf, hd{gL, g]b/Nof08\;

Schizochrytium – cf]d]uf #,

– df5fsf] cfxf/f

ljZjsf ljsl;t b]zx?df 
Jofj;flos ?kdf v]tL u/]/ 
pTkfbg eO/x]sf] . h:t} M Pl;of, 
o'/f]k / cd]l/sf .

Spirulina – pRr dfqfdf k|f]l6g, le6fldg 

– vfBfGg / cf}ifwL

ljZjdf ;dfGotof vfBfGg 

/ cfo'j]{lbs cf}iflwsf] ?kdf 

k|of]udf NofOPsf] . h:t} M ef/t, 

aª\unfb]z, dn]lzof, l;ª\ufk'/, 

o'/f]k / cd]/Lsf .
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lrq #^ M cNuL Knfl:6s d]lzg

lrq #& M cNuL kf]lnd/ ;dfu|L

afof]kf]lnd/ agfpg k|of]u ul/g] cNuLsf k|hfltx?

– nostoc sp

– Phormidium mucicola

– chlorella stigmaaphora

– chlorell vulgaris

– chlorell pyrenoidosa

– chlamydomonas mexicana

– ulva lactuca

– scenedesmus obliquus

– scenedesmus braziliens

– stichiciccis bacillaris

– Anabaena flos-aquae

– Porphyridium aerugineum

– Porphyridium cruentum
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@=^ cNuL sfuh

/ftf cNuLx?sf] k|of]uaf6 sfuh / l6:o' k]k/ pTkfbg ug{ ;lsG5 . gelidium cNuL k|hfltsf] 

lkmnfd]G6 /fOhf]8 -filaments rhizoids_ df /x]sf] z]n'nf]hnfO{ sfuh agfpg] sRrf kbfy{sf] ?kdf 

k|of]u ug{ ;lsG5 . o;/L pTkflbt sfuhnfO{ cNufsf6f{ -Alga carta_ elgG5 . pRr u'0f:t/ ePsf 

oL sfuhx? ljleGg /ª\sf x'gsf ;fy} Pl;8 / Snf]/Lg /lxt x'G5g\ . Ps k|ltj]bgcg';f/ k|To]s jif{ 

%) xhf/ 6g cNuLaf6 sfhu pTkfbg ug'{ eg]sf] sl/a #) xhf/ 6g ?vla?jf df;]/ sfuh pTkfbg 

ug'{ ;/x xf] . kmn:j?k o;n] jghª\un kmF8fgL x'gaf6 hf]ufpF5 .  

sfuh agfpg k|of]u x'g] cNuLsf k|hflt

– gelidium amansii

– gelidium corneum

@=& s:d]l6s ;dfu|L

cNuLsf] pkof]uaf6 ;fa'g, ;]Dk', slG8:g/, km];jf;, al8:k|], 6'yk]:6, 6\ofOn]6 lSng/, kfp8/h:tf 

;dfu|Lx? pTkfbg ul/G5 . o;k|sf/, cNuL lnlk8nfO{ ;f}Gbo{ / :jf:Yo ;fdu|Lx? agfpg k|of]u ul/G5 . 

;fdfGotof Snf]/]nf cNuLnfO{ ;f}Gbo{ ;fdu|L pTkfbg ug{ k|of]u ul/G5 . lgDglnlvt cNuLx?nfO{ klg 

pQm sfdsf] nflu k|of]u ug{ ;lsG5 .  

– Parachlorella

– neochloris

– bracteacoccus

– scenedesmus

lrq #* M cNuL sfuh



49

– Anabaena

– Ankistrodesmus

– chlorococcum

– schizochytrium

– spirulina

– crypthecodinium

– cryptomonas  

– isochrysis

– rhodococcus  

– nannochloropsis

lrq #( M s:d]l6s ;dfu|L
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@=* cfuf/

cfuf/ kf]ln;]j|mfO8 -Polysaccharid_ Ps lsl;dsf] h]nL 

xf] . o;nfO{ cfuf/–cfuf/ eg]/ klg lrlgG5 .  h]lnl8od 

-gelidium_ / u|fl;nfl/of -gracilaria_ gfds /ftf 

cNuLaf6 cfuf/ pTkfbg ul/G5 . o:tf k|hfltsf /

ftf cNuLnfO{ cu|f]kmfO;\ -Agarophyte_ klg elgG5 . 

k|foM cfuf/ cNuL sf]if leQfdf x'G5, h'g kf]ln;]j|mfO8 

/ cu|f]kf]S6]g -Agaropection_ sf] ;dfof]haf6 ag]sf] 

x'G5 . o;nfO{ ljz]ifu/L ;"Id hLj lj1fgdf sNr/ ug{ k|of]u ug'{sf ;fy}, ud, vfg]s'/f ;+/If0f ug{, 

ljo/ ;kmf ug{ tyf slAhotsf /f]uLsf] pkrf/ ug{ ;d]t k|of]u ul/G5 .    

@=( kmf]xf]/ kfgLsf] Joj:yfkg

kmf]xf]/ kfgLdf cNuL v]tL u/]/ kmf]xf]/ kfgLsf] Joj:yfkg ug{ ;lsG5 . cNuLsf] ;fxotfn] kmf]xf]/ kfgLdf 

ePsf] gfO6«f]hg, kmf]:kmf]/;, lhª\s, Sofl8od, lgs]n / ln8h:tf ljleGg k|sf/sf wft', sfa{lgs 

of}lusx? u|x0f u/]/ hn tyf jfo' k|b'if0fnfO{ k|ToIf?kdf Go"lgs/0f ug{ ;lsG5 . jftfj/0f d}qLsf 

?kdf of] k|ljlwdfkm{t\ kmf]xf]/ kfgLsf] Joj:yfkg ub}{ cNuL afof]df;sf] pTkfbg u/]/ ljleGg k|of]hgsf 

nflu  pkef]u ug{ ;lsG5 . lgDg k|hfltsf cNuLx?n] kfgLdf /x]sf ljleGg tTjx?nfO{ ;f]:g] ub{5g\ .

tflnsf * M kfgL z'4L ug{ ;fxotf ug]{ cNuL

cNuLsf] k|hftL tTjx? u|x0f u/L kfgL z'4L ug{ ;fxotf ug]{

chlorella gfO6«f]hg / kmf]:kmf]/;

spirulina PlG6df]lg / qmd]ldod 

botryococcus braunii gfO6«f]hg, kmf]:kmf]/; / csfa{lgs of}lus

dunaliella salina tfdf, Sofl8od, sf]jfN8 / lhª\s

Actinastrem sp tfdf

Pedistrom sp sfa{lgs of}lus

Microactiunm sp lhª\s / Sofl8od

Ankistrodesmus sp ds{/L, cf;{lgs / ;]n]lgod

sargassum muticum ldyfOlng 8fO

Pithophora sp xl/of] dfnfrfO88fO{

scenedesmus abunans tfdf / Sofl8od

-;|f]t M oilgae-home of  Algal energy_

lrq $) M cuf/ sNr/ dfWod
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@=!) sfa{g8fOcS;fO8 Joj:yfkg

cf}Bf]lus pTkfbgaf6 lgl:sPsf] sfa{g8fOcS;f8 UofF;nfO{ cNuLn] k|sfz;+Zn]if0f k|lqmofaf6 u|x0f ug]{ 

ePsfn] cNuL v]tLsf] dfWodåf/f sfa{g8fOcS;fO8nfO{ Joj:yfkg ug{ ;lsG5 . Ps lsnf]u|fd cNuL 

pTkfbg ug{sf nflu sl/a @ lsnf]u|fd sfa{8fOcS;fO8sf] cfjZostf kb{5 . kmn:j?k jftfj/0fLo 

pi0f{kg / hnjfo' kl/jt{gnfO{ /f]Sg d2t k'Ub5 . 

dfly pNn]lvt a'Fbf afx]s cNuLnfO{ h}ljs lgoGq0f, k|b'if0f ;"rs, /ª k|zf]wg, dl; agfpg] h:tf 

ljljw If]qdf ;d]t pkf]eudf Nofpg ;lsG5 .  

lrq $! M jfo'd08ndf sfa{g8fOcS;f8sf] pT;{hg

lrq $@ M kmf]xf]/ kfgL / sfa{g8fOcS;f8 Joj:yfkg

clNu lu|g xfp;

kmf]xf]/ kfgL

sfa{g 8fOcS;fO8 -CO2_
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#= gd"gf pTkfbg

cNuL k|hflt / pTkfbg ljlwnfO{ dWogh/ ub}{ ef}lts ;+/rgf lgdf{0f ;DkGg eO;s]kl5 v'Nnf kf]v/Ldf 

;j{k|yd :kfO/f]lngf / Pgf]j]gf–Phf]nfsf] v]tL ul/g] 5 . :kfO/f]lngfaf6 vfBfGg ;fdfu|L, df5f, s'v'/f / 

ufO{j:t'sf] cfxf/f tyf cf}iflwx? pTkfbg ul/g] 5 . Phf]nfaf6 h}ljs dn pTkfbg u/]/ g]kfnL ahf/df 

;'ne / ;'ky d"Nodf pknAw u/fOg] 5 . To:t}, aGb v]tL k|0ffnL -kmf]6f]afof]l/ofS6/_ af6 ;"Id xl/of] 

cNuL af]l6«sf]s; a|f]lg -botryococcus braunii_ sf] pTkfbg ul/G5 . af]l6«sf]s; a|f]lg cNuLaf6 h}ljs 

OGwg k|zf]wg u/]/ jfof]UofF; / afof]l8h]n / dl§t]nsf] pTkfbg ul/g] 5 . 

#=!= af]l6«sf]s; a|f]lg -botryococcus braunii_ 

of] lk/fld8 cfsf/sf] xl/of] ;"Id cNuL xf] . cGo xl/of] cNuLsf] t'ngfdf o;sf]] sf]ifleQf afSnf] x'G5 . 

o;df k|z:t dfqfdf lnlk8 -fatty acid_ kfOg] ePsfn] of] h}ljs OGwg -afof]UofF;, l8h]n / dl§t]n_ 

pTkfbgsf nflu pko'Qm 5 . oL k|hfltaf6 7"nf] dfqfdf t/n xf8«f]sfa{g -hydrocarbon_ pTkfbg ug]{ 

Ifdtf x'G5 . o;df #)–$) k|ltzt ;'Vvf afof]df;df triterpenes (c30 h48_ t]nsf] ?kdf /x]sf] x'G5 . 

To;}n] of] cNuL h}ljs k|ljlw / OGwgsf nflu dxTjk"0f{ 5 . of] cNuL ;dfGotof @# oc -l8u|L ;]lG6u|]8_ 

tfkqmd, ^) w/m2 -jf6 k|ltju{ld6/_ k|sfz tLj|tf, !@ 306f k|ltlbg / )=!% df]nf/ ;f]l8od Snf]/fO8 

-Molar nacl_ df /fd|f];Fu a[l4 x'G5 . 

lrq $# M af]l6«sf]s; a|f]lg 
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af]l6«sf]s; a|f]lgdf kfOg] xfO8«f]sfa{g

of}uLs÷xfO8«f]sfa{g df; k|ltzt

isobotryococcene 4%
botryococcene 9%
c34h58 11%
c36h62 34%
c36h62 4%
c37h64 20%
other hydrocarbons 18%

;|f]t M https://en.wikipedia.org/wiki/botryococcus_braunii

#=@= :kfO?lngf (spirulina)

:kfO?lngf gLnf–xl/of cNuL -;fOgf]JofS6]l/of_ sf] Ps k|hflt xf] . logLx? 3'ª\l/Psf / a]ngf 

cfsf/sf x'G5g\ . xfn;Dd g]kfndf 5 k|sf/sf :kfO?lngf k|hftL -spirulina gigantean, s. major, s. 

meneghiniana, s. princeps, and s. subtilissima) kfOPsf 5g\ (rai et al., 2010) . oL cNuLnfO{ ;fdfGotof 

lkPr -ph_ *=% / #) 0c -l8u|L;]lG6u|]8_ tfdqmddf v]tL ug{ ;lsG5 . :kfO?lngfdf ̂ % k|ltzt k|f]l6g, 

@) k|ltzt sfaf]{xfO8«]8, & k|ltzt vlgh kbfy{, % k|ltzt ˆof6 / 

# k|ltzt cfb|tf x'G5 . o;sf] k|of]un] afnaflnsfnfO{ s'kf]if0f 

x'gaf6 arfpg'sf ;fy} cfFvfsf] ;d:of tyf dl:tisnfO{ :j:y 

/fv]/ zfl//Ls a[l4 u/fpF5 . of] jg:kltx?dWo] ;a}eGbf a9L k|f]l6g 

pTkfbg ug]{ gLnf–xl/of cNuLsf] Ps k|hflt xf] . :kfO/f]lngfdf 

cfdfsf] b"wdf kfOg] ufdf lngf]n]s Pl;8 (gamma linolec Acid) 

kfOG5 . h;n] cfdfsf] b"wnfO{ ;d]t lj:yfkg ug]{ Ifdtf /fVb5 . 

;fy}, dfgj z/L/df /f]u k|lt/f]wfTds Ifdtfsf] clea[l4 ub{5 . ljZj 

lrq $% M :kfO?lngf

lrq $$ M af]l6«sf]s; a|f]lgdf xfO8«f]sfa{g
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:jf:y ;ª\u7gn] o;nfO{ ;'k/km'8 cyf{t\ eljiosf] vfgf elg k|dfl0ft u/]sf] 5 . ljut #) jif{ otf 

o;nfO{ :yfgLo vfB ;fdu|Lsf] ?kdf clk|msf, Plzof tyf blIf0f cd]l/sfdf pTkfbg u/L k|of]udf 

NofOPsf] 5 . xfn logLx? k|f]l6g–SofS;'n tyf k]o kbfy{sf] ?kdf cGt/f{li6«o ahf/df kfOG5 . To:t}, 

Joj;flos ?kdf df5f, s'v'/f tyf cGo kz'kfngsf nflu vfB ;fdu|L -cfxf/f_ sf] ?kdf klg k|of]udf 

NofOPsf] 5 .  

:kfO?lngf a[l4 ug{ rflxg] cfjZs tTjx? M

– baking soda- 16 g/l (61 g/us gal)
– Potassium nitrate- 2 g/l (7.6 g/us gal)
– sea salt- 1 g/l (3.8 g/us gal)
– Potassium phosphate- 0.1 g/l (0.38 g/us gal)
– iron sulphate- 0.0378 g/l (0.143 g/us gal)

#=#= Pgfj]gf -Anabaena_

Pgfj]gf gLnf–xl/of cNuL -;fOgf]JofS6]l/of_ 

sf] Ps k|hflt xf] . oL dfnf cfsf/sf] 

x'G5g\ . o;sf] x]6]/f]l;:6 -heterocysts_ 

sf]ifdf jfo'd08lno gfO6«f]hg l:yl/s/0f ug]{ 

pRr Ifdtf /x]sf] x'G5 . h;n] gfO6«f]hgnfO{ 

Pdf]lgodf kl/j{tg ub{5 . 

;fy}, o;n] Phf]nf -hlno pFGo"_ ;Fu 

;xhLjL -symbiotic_ ;DaGw /fVb5 . 

vlg
h k

bfy{ 
&∞

ˆof6 %∞

sfaf]{xfO8«]8 @)∞

k|f]l6g / 
Pldgf] Pl;8 
^%∞

c
fb|tf #∞

lrq $^ M :kfO?lngfsf] jgfj6

lrq $& M Pgfj]gf
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kmn:j?k, o;n] lj?jfnfO{ rflxg] cfjZos kf]ifstTj ;lhn} pknAw u/fpF5 . Pgfj]gfx? w]/} k|sf/sf 

x'g] ePsfn] o;nfO{ dnnufot cGo ;dfu|Lsf] pTkfbg u/]/ k|of]u ug{ ;lsG5 .  

k|foM logLx?nfO{ wfg afnLdf k|fs[lts h}ljs dnsf] ?kdf k|of]u ul/G5 . of] dnsf] k|of]un] wfg afnL 

/fd|f];Fu km:6fpg'sf ;fy} !=% u'0ff a9Ln] pTkfbg ug{ ;lsG5 -y.P. Poudel et al., 2012_ . of] dnsf] 

k|of]u gfO6«f]hg, kmf]:kmf]/; / kf]6flzod -nPK_ ;Fu ldnfP/ ubf{ cema9L pkof]uL x'G5 . nuftf/ tLg 

jif{ gLnf]–xl/of] cNuL dn wfg v]tLdf k|of]u ugf{n] :jtM df6f]sf] gfO6«f]hg l:yl/s0f IfdtfnfO{ clea[l4 

ub{5 . g]kfndf of] dnnfO{ s[lif cg';Gwfg ljefu -nArc_ n] kl/If0f u/]/ dfGotf k|bfg u/]sf] 5 . 

ls;fgx?n] cfjZostf adf]lhd lgDg k2lt cg';f/ 3/]n' cNuL dn agfpg / k|of]u ug{ ;Sb5g\ . 

dn agfpg] ljlw

– % ld6/ nfdf], @ ld6/ rf}8fO{ / @% ;]dL prfO{ ePsf] 6\ofª\sL agfpg] . cfjZoQmf cg';f/sf] 

kfgLsf] lgisf;gsf] Joj:yf ldnfpg] .  

– k|lt dL6/sf] b/n] % b]lv & lsnf]u|fd bf]d6 df6f]nfO{ w'nf] agfP/ 6\ofª\sLdf xfNg] . dn 

h'g v]tdf k|of]u ug]{ xf] Tof] v]tsf] df6f] ;dfGotof k|of]u gu{g] . 

– 6\ofª\sLdf pko'Qm dfqf kfgL eg]{ . k|lt x]S6/sf] b/n] @ ;o u|fd ;'k/kmf:km]6 6\ofªsLdf 

xfNg] . 6\ofªsLdf hDdf ePsf] kfgLsf] kLPr &=) eGbf sd eP cfjZoQmf cg';f/ r"g xfNg] . 

kfgLsf] lkPr sld ePdf k'gM Ps k6s ;'k/km:km]6sf] k|of]u ug]{ .

– sl/a # lbgkl5 k|lt ju{dL6/sf] b/n] gLnf–xl/of cNuL dn Ps ;o u|fd 6\ofª\sLdf 5sL{g] . 

– !) b]lv !% lbgkl5 gLnf–xl/of cNuLsf] kfgLdf t/ nfu]sf] b]lvg] 5 . o:tf] cj:yfdf 

6\ofª\sLdf kfgLsf] ;tx % ;]=dL sd x'g k'u]df k'gM 6\ofªsLdf cfjZoQmfg';f/ % b]lv & 

;]dL;Dd kfgL eg]{ .

– !)–!@ lbgkl5 gLnf–xl/of cNuL dn k"0f{?kdf tof/ x'G5 . kfgL k"0f{?kn] ;'s]kl5 df6f]sf 

;fy} gLnf]–xl/of] cNuLsf] kq aGb5 . of] kqnfO{ w'nf] agfP/ cfjZoQmfg';f/ k|of]u ug{ 

;lsG5 . o;/L jif{df nuftf/ @) b]lv @% k6s;Dd gLnf–xl/of dn agfpg ;lsG5 .

gf]6 M 6\ofª\sLsf] ;§f vfN8f]df Knfl:6s cf]5\ofP/ dn agfpg ;lsG5 . h;cGt{ut, % dL6/ nDafO{ 

!=% dL6/ rf}8fO{ tyf $) ;]dL ulx/f] vfN8f] vGg] . vfN6f]df !)–!@ ;]dL kfgL eg]{ . !=% blv @ 

lsnf] u|fd bf]d6 df6f]nfO{ w'nf] agfP/ To;df @ ;o u|fd ;'k/km:km]6 l56\g] . 

df6f] Knfl:6sdf uP/ l:y/ ePkl5 vfN8f]df ! ;o u|fd ju{dfOnsf b/n] gLnf–xl/of cNuL dnnfO{ 

l56\g] . ca !) b]lv !@ lbgkl5 cNuL dn tof/ x'G5 . vfN8f]sf] kfgL k"0f{ ?kdf ;'s]kl5 cfjZoQmfg';f/ 

k|of]u ug{ ;lsG5 .  
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h}jLs dn pTkfbgsf] nflu lgDg ;fjwfgL ckgfpg' k5{ 

 != 6\ofª\sL v'Nnf ;dtn e"dLdf agfpg] . 

 @= sL6gfzs ljiffbLsf] k|of]u gug]{ .

 %= pko'Qm dfqfdf kfgLsf] Joj:yfkg ug]{ . 

 ^= ha gLnf–xl/of cNuL dnsf] kq aG5 ta dfq k|of]u ug]{ .

wfg afnLdf gLnf–xl/of cNuL dn k|of]u ug]{ ljlw

!=  k|ltx]S6/sf] b/n] gLnf–xl/of cNuL dnsf] w"nf] !@–!% lsnf]u|fd wfg /f]lk;]s]sf] % b]lv 

!) lbgkl5 l56\g] . v]tdf @ b]lv % ;]dL kfgL l;FrfO{ ul/;]s]kl5 ;dfg ?kn] gLnf–xl/of 

cNuL dn l56\g] .  

@=  ;'k/km:km]6sf] k|of]un] gfO6«f]hg l:yl/s/0f Ifdtf a9fpF5 . t/ k|lt x]S6/ ^) lsnf]u|fd eGbf 

a9L ;'k/km:km]6 k|of]u ug'{ x'Fb}g . 

gf]6 M olb ls6gfzs cf}ifwLsf] k|of]u ug'{ k/] h}ljs dn k|of]u ug'{eGbf klxNo} k|of]u ug]{ .

ls;fgsf] ;fyL

!= ls;fg cfkm}Fn] gLnf–xl/of cNuL dnsf] agfpg ;S5g\ . o;sf] nfut guGo x'G5 . o;sf] 

k|of]un] @%–#) lsnf]u|fd gfO6«f]hg / &) lsnf]u|fd o"l/of dn art x'G5 . 

@=  gLnf–xl/of cNuL dnsf] k|of]un] wfgsf] ufFh, afnf tyf u]9fx? el/nf x'G5g\ . o;n] k|ltx]S6/ 

%–!) s'OG6n pTkfbg a[l4 u/fpF5 .

#=  Ps jif{df slDtdf @) b]lv @# k6s gLnf–xl/of cNuL dn pTkfbg ug{ ;lsG5 . olb kSsL 

6\ofª\sL agfP/ h}jLs dn pTkfbg ul/G5 k|ltjif{ !) b]lv #) xhf/ cfDbfgL ug{ ;S5g\ . 

tflnsf ( M cNuLsf] s[lif pkof]lutf

sfo{ k4lt sfo{ Ifdtf

lj?jf;Fu ;DalGwt

h}ljs /f;folgs

h}ljs dn

h}ljs pTk]|/s

h}ljs lgoGq0f

aLh cfj/0f

df6f];Fu ;DalGwt

ef}lts÷/f;folgs

df6f]sf] cj:yf

df6f]nfO{ Plss[t ug]{

df6f]df kfgLsf] ;+lrlts/0f a9fpg]

df6f]sf] pj{/f zlQm÷u'0f:t/ a9fpg]

df6f]sf] pkrf/ ug]{

h}ljs dnsf] k'g/fj[lt
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If]qkmn M ^&&=)$ ju{ld6/ -@ sÝf_ 

@

#

#@=)$ ld6/

@! ld6/

kfgL k7fpg] kfOknfOg
kfgL ;kmf ug]{ kfOknfOg

kfgL k7fpg] kfOknfOg
afof]df; ;+sng 

If]qkmn M ^&&=)$ ju{ld6/ -@ sÝf_ 

#=$ ef}lts k"jf{wf/

#=$=! v'Nnf v]tL k|0ffnL

cfof]hgf :yn M 

s"n If]qkmn M @#&)@ ju{ld6/

kf]v/L ;+Vof M ^

;do M ! jif{

v]tL ug]{ cNuLsf] k|hflt M :kfO?lngf (spirulina)  / Pgfj]gf -Anabaena_

v'Nnf kf]v/L lgdf{0f 9fFrf

v'Nnf kf]v/Ldf cNuLsf] v]tL ug{ ^ j6f kf]v/Lsf] lgdf{0f ul/g] 5 . h;df k|To]s kf]v/Lsf] # ;o @)=$ 

ld6/ nDafO, @! ld6/ rf}8fO / ^ ;o &&=@ ju{ld6/ If]qkmn ePsf] cfoftsf/ kSsL kf]v/Lsf] lgdf{0f 

ul/g] 5 . ;Dk"0f{ kf]v/L lgdf{0f ^ xhf/ & ;o &@ ju{ld6/ If]qkmndf km}lng] 5g\ . k|To]s kf]v/Ldf 

kfgL k7fpg] kfOknfOg, ;kmf ug]{ ;+oGq tyf df]6/k+vf h8fg ul/Psf] x'g] 5 . @–@ ld6/sf] cGt/df 

kmnfdsf] u|L8sf] Joj:yf ul/g] 5 . cfjZos sfa{g8fOcS;fO8 / kf]ifs tTj kf]v/Ldf k7fpg] ;+oGq 

h8fg ul/g] 5 . cNuL afof]df; lkmN6/ /flvg] 5 . Ps kf]v/Lb]lv csf]{ kf]v/Ldf cfjhfjt tyf 

afof]df; 9'jfgL ug{ !@ lkm6sf] af6f] lgdf{0f ul/g] 5 . of] kf]v/Ldf :kfO?lngf / Pgfj]gf–Phf]nfsf] 

v]tL ul/g] 5 .    

lrq $* M v'Nnf kf]v/L lgdf{0f gª\zfsg
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#=$=@ kmf]6f]afof]l/ofS6/ k|0ffnL

kmf]6f]afof]l/ofS6/ ;+Vof M #

xl/of] cNuL -botryococcus braunii/chlorela sp_

kmf]6f]afof]l/ofS6/ lgdf{0f 9fFrf

Joj;flos ?kdf pko'Qm tfkqmd / ;a} df};ddf xl/of] cNuL -botryococcus braunii/chlorela sp_ 

v]tL ug{ kmf]6f]afof]l/ofS6/ -Pbr_ k|0ffnLsf] Joj:yf ul/g] 5 . o;df !* ld6/ nDafO / !$ ;]lG6ld6/ 

Jof; ePsf] 6\o'j x'g] 5 . o:tf 6\o'j Pp6f Pbr k|0ffnLdf ^) j6f h8fg ul/g] 5 . k|To]s 6\o'jx? 

aLrsf] b'/L #) ;]lG6ld6/sf] x'g] 5 . o; k|ljlwdfkm{t\ cNuL afof]df; pTkfbg u/]/ o;nfO{ cfjZos 

k|zf]wg ub}{ h}ljs OGwg -afof]UofF;, afof]l8h]n_ agfpgsf nflu KnfG6sf] Joj:yf ul/g] 5 . Ps Pbr  

k|0ffnL ! xhf/ ^ ;o (# ju{ld6/ If]qkmndf km}lnPsf] x'g] 5 . o:tf] Pbr k|0ffnL tLgj6f 5'6f5'6} 

:yfgdf ul/g] 5 . k|To]s Pbr af6 sl/a !#) 6g k|ltjif{ afof]df; pTkfbg u/]/ s"n #() 6g÷k/jif{ 

pTkfbg ug{ ;lsG5 .

gf]6 M ! x]S6/ -( xhf/ ( ;o **=& ju{ld6/_ hdLgdf kmf]6f]afof]l/Sof6 k|0ffnL h8fg ug{ sl/a & 

nfv ## xhf/ ^ ;o -sl/a & s/f]8, ## nfv g]kfnL ?k}ofF_ cd]l/sL 8n/ nfut nfU5 . ;fy}, eNj, 

Kofgn tyf h8fg ug{ %^ xhf/ -sl/a %^ nfv g]kfnL ?k}ofF_ cd]l/sL 8n/ vr{ nfUb5 . -/fli6«o 

gjLs/0fLo pmhf{ k|of]uzfnf -nrel_, cd]l/sf_ . 

lrq $( M kmf]6f]afof]l/Sof6/ lgdf{0f gª\zfsg
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tflnsf !) M cNuL v]tL k|0ffnL / k|zf]wg tyf ;fdu|L pTkfbgsf nflu cfjZos k|ljlw 

cfjZos ;fdu|L sfo{

v'Nnf kf]v/L k/Dk/fut cNuL v]tL .

kmf]6f]afof]l/SofS6 lgolGqt jftfj/0fdf cNuL v]tL ug{ . 

kmd{G6]zg 6\ofª cNuL / OGhfd pTkfbg ug{ .

Modular co2 Capture Plant jfo'd08nLo sfa{g8fOcS;fO8nfO{ Plss[t u/]/ 

cNuLsf] Joj;flos v]tL ug{ .
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xfj]{:6 tyf ;]lG6«lkm\o'u d]lzg kfgLaf6 n]bf] cNuL afof]df; 5'6\ofpg .

afof]ldy]g UofF; KnfG6 ldy]gUofF; pTkfbg ug{ .

cNuL afof]l8h]n KnfG6 afof]l8h]n pTkfbg ug{ .

cNuL h}ljs dn k|zf]wg d]lzg dn k|zf]wg ug{ .

supercriticical fluid technology   cf}ifwL k|of]hg, s:d]l6s, kfp8/ / kf]l:6;fO8 

agfpg .
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t]n Koflsª d]lzg cNuL t]n Koflsª ug{ .

sfuh d]lzg sfuh agfpg] d]lzg

lkN; d]lzg cf}iflw rlSs agfpg] .

Knfl:6s d]lzg h}ljs Knfl:6sx? pTkfbg ug{ .

s:d]l6s kfp8/ ldl;ª d]lzg cNuL kfp8/ k|zf]wg ug{
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cNuL afof]df;sf] /;fog dfkg ug]{ d]lzg sfd

ft-ir spectrometer cNuLdf /x]sf] tTjx?M vfBfGg ;fdu|L, kf]lnd/, cf}ifwL, 

/ª\ cflbnfO{ klxrfg ug]{, 5'6\ofpg] / ljZn]if0f ug]{ .

hPlc  Machine k|f]l6g, lnlk6, cNsf]xn, Pldgf]Pl;8 / sfaf{]xfO8«]6sf] 

dfqf klxrfg ug]{], 5'6\ofpg] / ljZn]if0f ug]{ .

fluorometer  cNuL klxrfg ug{ .

Algae tourchmetter cNuL klxrfg ug{ .

Algae Photobiorector Monitoring 
and controll system (red Package).

kmf6f]afof]l/Sof6/ k|0ffnLnfO{ cg'udg / lgoGq0f ug]{ 

k|of]u x'g] sDKo'6/ / ;ˆ6jo/ .

tflnsf !! M cNuL v]tL k|0ffnL / k|zf]wg tyf ;fdu|L pTkfbgsf nflu cfjZos k|ljlw 
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#=% cfly{s k|s[of

cNuL v]tLsf nflu ljif]zu/L v'Nnf kf]v/L k|0ffnL / kmf]6f]afof]l/ofS6/ k|0ffnL ;fy} kmd{G6]zg k|0ffnLsf] 

lgdf{0f nfut;d]t /fv]/ cfly{s nfut ljZn]if0f ul/Psf] 5 . cNuL afof]df;nfO{ k|zf]wg u/]/ cfjZos 

;fdu|L pTKffbg ug{ ljleGg k|ljlw h:t}M afof]ldy]g UofF; KnfG6, afof]l8h]n KnfG6, h}ljs dn, cf}ifwL, 

s:d]l6s, sfuh / Knfl:6s pTkfbgsf nflu cfjZos kg]{ d]lzg/L ;fdu|L / o;sf] ;d]t d"No 

pNn]v ul/Psf] 5 . cNuL / o;df kfOg] tTjx?sf] klxrfg / dfqf 5'6\ofpgsf nflu cfjZos kg]{ 

pks/0fx? ;d]l6Psf] 5 .

#=%=! cNuL v]tL k|0ffnL lgdf{0f / k|zf]wg k|ljlw vr{

tflnsf !@ M cNuL pTkfbg nfut 

ljj/0f ;+Vof d"No -?=_

v'Nnf kf]v/L ^ ^x &),)),))) = $,@),)),)))
kmf]6f]jfof]l/ofS6/ # #x!= $,%),)),)))= !#,%),)),)))
kmd{G6]zg 6\ofª\s ! #),)),)))

Modular co2 Capture Plant ! %,)),)),)))

xfj]{:6 tyf ;]lG6«lkm\o'u d]lzg ! !,!),)),)))

afof]ldy]g UofF; KnfG6 ! !,&%,)),)))

cNuL afof]l8h]n KnfG6 ! @,%),)),)))

cNuL h}ljs dn k|zf]wg d]lzg ! @),)),)))

supercriticical fluid technology   ! %,!),)),)))

lkN; d]lzg / cf}ifwL s6/ d]lzg @ $),)),)))

t]n Koflsª d]lzg ! %%,%),)))

sfuh d]lzg ! $%,)),)))

Knfl:6s d]lzg ! #%,)),)))

s:d]l6s kfp8/ ldl;ª d]lzg ! #!,)),)))

cGo vr{ ! @#,*),)))

hDdf #*,^%,#),)))

#* s/f]8 ^% nfv #) xhf/ ?k}ofF
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tflnsf !# M cGo d]lzg/L ;fdu|L / vl/b d"No  

d]lzg/L ;fdu|L ;+Vof d"No -?=_

FT-IR Spectrometer ! @@,)),)))

HPLC  Machine ! #@,)),)))

Fluorometer ! !,!),)))

PH Meter ! @^,)))

Algae Tourchmetter ! !,%),)))

Algae Photobiorector Monitoring and 
Controll System (Red Package).

! !@,)),)))

hDdf ^ ^*,*^,)))

^* nfv *^ xhf/

lrq %) M cNuL v]tL k|0ffnL / k|zf]wg k|ljlw vr{

lrq %! M cGo d]lzg/L ;fdu|L / vl/b d"No 
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tflnsf !$ M afof]df; pTkfbg vr{

ljljw vr{  d"No -?=_

ejg lgdf{0f vr{

k|fljlws tyf 6]lSgl;og

sfdbf/ ;xof]uL

kfgL vr{

kf]ifstTj vr{

hdLgsf] ef8f

;jf/L ;fwg vr{

cfjZos ;dfu|L vr{

dd{t vr{

lah'nL alQ vr{

cGo vr{

hDdf 

#=%=@ cNuL afof]df; pTkfbg

Pbr  df]8]naf6 k|ltjif{ sl/a # ;o () 6g afof]df; pTkfbg x'G5 . h;af6 ! ;o %^ 6g ;'Vvf 

afof]df; -s"n afof]df;sf] $)∞_ lgsfNg ;lsG5 . cGt/f{li6«o ahf/df ! s]hL ;'Vvf afof]df;sf] sl/a 

d"No ¿= $ xhf/ ( ;o kb{5 . k|ltjif{ ?= &^ s/f]8 $$ nfv ?k}ofF cfDbfgL ug{ ;lsG5 .  

! Uofnf]g cNuL t]ndf &=& kfp08÷#=% s]hL / k|To]s ln6/sf] tf}n )=(@ s]hL -! Uofnf]g Ö #=&(_ . 

! Aof/]n t]nsf] tf}n -$@ Uofnf]g÷!%( ln=_ !$^ s]hL x'G5 . 

tf}nsf] cfwf/df cNuL t]n pTkfbg / k'FhL

cNuL afof]df;df ePsf] $) k|ltzt lnlk8÷t]naf6 *) k|ltzt afof]OGwg lgsfNg ;lsG5 . o;sf nflu 

!))) s]hL ;'Vvf afof]df;af6 Ö $)) s]hL X *)∞ Ö #@) s]hL OGwg ! 6g ;'Vvf afof]df;af6 

lgsfNg ;lsG5 . #@) s]hL OGwg a/fa/ @=@ Jof/]n t]n k|lt6g pTkfg x'G5 . cGt/f{li6«o ahf/df 

cNuL afof]OGwgsf] d"No !$) b]lv ()) cd]l/sg 8n/ /x]sf] 5 -Algae fuel inches toward Price 

Parity with oil_ .  
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#=%=# k"FhL nufgL / pTkfbg nIo

tflnsf !% M k"hLF nufgL pTkfbg nIo

qm= ;= nufgLsf If]qx? pTkfbg nfut 

-?=_

pTkfbg -k|ltjif{_ cf}ift ahf/ d"No ?= s}lkmot

k|lt PsfO -s]hL_ 

d"No

hDdf ?=

!= s[lif h}ljs dn %,)),))) @%) 6g @) %),)),)))

s'v'/fnfO{ bfgf &,)),))) #%) 6g @% *&,%),)))

df5fnfO{ bfgf #,%),))) @)) 6g @% %),)),)))

ufOa:t'nfO{ 

cfxf/f

#,!),))) !() 6g #) %&,)),)))

@= cf}ifwL k|f]l6g 6\ofAn]6 @),)),))) !),)),))) SofS;'n !% !,%),)),)))

le6fldg k'/s !@,))) ln6/ %)) ^),)),)))

#= OGwg afof]UofF; %),)),))) %)) 6g !$)) -l;lnG8/_ $,^$,@*,%&!

afof]l8h]n $%,)),))) !,!)) Jof/]n -bbl_ 

-!^)=^ 6g_

&) !,@@,#%,#))

$= h}ljs 

;dfu|L

Knfl:6s !#,)),))) !,#)) 6g &% (,&%,)),)))

hDdf !,$^,^),))) !*,##,!#,*&!

gf]6 M !$() 6g cNuL afof]df;sf] pTkfbgn] @*#! 6g sfa{g8fOcS;fO8sf] vkt u/fpF5 .
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lrq %@ M pTkfbg nIo -6gdf_

lrq %# M pTkfbg nfut / cfDbfgL d"No
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$= ahf/ Joj:yfkg

$=!= ahf/sf] cj;/

cNuL v]tL / o;af6 ;fdu|Lx? pTkfbg ug]{ k|ljlw g]kfnsf nflu gljgtd\ cjwf/0ff xf] . ljZjJofkLs/0fsf] 

k|efj;FFu} cGt/f{li6«o ahf/df pTkfbg ePsf cNuLsf ;fdu|Lx¿nfO{ k|ToIf jf ck|ToIf ?kdf cfoft u/]/ 

vkt ul/Fb} cfPsf] 5 . o; k[i7e"dLnfO{ dWogh/ ub}{ g]kfnL ahf/df cNuL v]tL / ;fdu|Lx? pTkfbg 

u/]/ ;lhn} ahf/ lng ;lsG5 .     

ahf/

;"Id cNuLdf k|f]l6g, le6fldg, aL6f–Sof/f]l6g, PlG6clS;8]G6, vlgh, kmnfd h:tf tTjx? kfpg] 

ePsfn] cf}ifwL, kf]li6s vfgf, k]o kbfy{, rSn]6 agfpg'sf ;fy} h}ljs dn, afof]UofF;, afof]l8h]n tyf 

cGo 3/]n' pkof]uL ;fdu|Lx? pTkfbg u/]/ ahf/df Nofpg ;lsG5 . 

vfBfGg ;fdu|L
cf}ifwL

cfxf/f÷rfxf/f

h}ljs dn

afof]k]l:6;fO8;

;f}Gb{o ;fdu|L

afof]kf]lnd/ ;dfu|L 

afof]UofF;

afof]l8h]n

cNuL ahf/

lrq %$ M ahf/ ´ns
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$=@ ahf/ k|j]z

– s''v'/f kfng, df5f kfng / ufOe}F;L kfngsf nflu cfjZos bfgfkfgL pTkfbg u/L ahf/df 

NofOg] 5 .  

– :jfYo k|j{ws vfg]s'/f, h';, OghL{ af/, cfO;lqmd, k'/s vfB kbfy{ h:tf ;fdu|L ahf/df 

NofOg] 5 .

– cf}iflw M PlG6afof]l6s, PlG6Plhª\, PlG6clS;8]G6, k'/s le6fdLg ;|f]t, d;fh t]n ahf/df NofOg] 

5 . 

– ;f}Gb{o ;fdu|Lx? M lqmd, :ofDk', km];jf;, skfndf nufpg] h]n, al8nf];g, al8:k|]h:tf 

s:d]l6s ;fdu|Lx? ahf/ NofOg] 5 .

– lj?jfsf] vfgf, lj?jf a[l4 ug]{ ;fdu|L, df6f]sf] pj{/f zlQm a9fpg] s[lif h}ljs dn ahf/ NofOg] 

5 .

– afof]kf]lnd/sf ;fdu|L M Kofs]lhª\sf ;fdu|L, jfof]Knfl:6s, d]l8sn ;fdu|L tyf Knfl:6ssf 3/]n' 

;fdu|Lx? ahf/df NofOg] 5 .

– jfof]UofF; / afof]l8h]n ahf/df NofOg] 5 . 

$=# cNuL kmfd{xfp;sf] cj;/

– ;do;fk]If ahf/sf] dfu / cfjZoQmfnfO{ dWogh/ ub}{ cGo cfjZos pkef]Uo ;fdu|Lx? eljiodf 

pTkfbg u/]/ ahf/ lng ;lsg] 5 . 

– k|f]l6g k'/ssf] ?kdf a[l4 ug{ ljleGg k|hfltsf cNuLx¿sf] vf]hL / pTkfbgnfO{ lg/Gt/tf lbg] . 

– ljleGg k|sf/sf ;+j]bglzn /f]u h:t} M PrcfOeL P8\;, SofG;/, dw'd]x /f]unfO{ /f]syfd / 

Go"lgs/0f ug{ cNuLåf/f lgld{t cf}iflwx?nfO{ oyf;So rfF8f] ahf/df Nofpg] . 

– dfgl;s ;Gt'ng /fVg] cf}ifwL lgdf{0f u/]/ ahf/df Nofpg] . 

– cNuL gLnf] /ªsf] k|zf]wg u/]/ hLj / jg:kltdf kl/If0f ug]{ . h}ljs dn pTkfbg u/]/ 

af]6la?jfdf ;dfg?ksf kmnkm"n pTkfbg ug]{ . 

$=$ ljZj ahf/ / g]kfn

cNuLaf6 pTkflbt ;fdu|Lx?sf] v'b|f d"No %–^=% ljlnog cd]l/sg 8n/ 5 . :jfYojw{s vfB ;dfu|Laf6 

dfq} !=@%–@=% ljlnog 8n/ cfocfh{g ul/Psf] 5 . To:t} cGo ;fdu|Lx? -/f;folgs kbfy{, h}ljsdn, 

afof]kf]lnd/, afof]df; OTofbL_ af6 sl/a @=^ lalnog cd]l/sL 8n/ pTkfbg ul/Psf] 5 . -Mc hugh 

Pulz 2004) . ;g\ @)@# ;Dd cNuL ahf/n] $$=& ljlnog 8n/ k'¥ofpg] nIo lnPsf] 5 . 



70

cGt/f{li6«o :t/df cNuL v]tL / o;sf] pTkfbg b}gflGbg a9\b} uO/xsf] jt{dfg kl/k|]Ifdf g]kfndf klg 

cNuLsf] v]tL u/]/ cfjZos ;fdu|L pTkfbg ub}{ ahf/sf] dfunfO{ kl/k"lt{ ug{ cfjZos 5 . ;fy} ljZj 

ahf/df cNuLåf/f lgld{t ;fdu|L lgof{t u/]/ Jokf/ 3f6f Go"lgs/0f / sfa{g Jofkf/dfkm{t\ cfocfh{g 

ug{ ;xof]u k'Ub5 . 

%= ljz]if1 / ;|f]t s]Gb|

– cfdu cg';Gwfg s]Gb|sf] cg';Gwfg sfo{nfO{ k"0f{tf lbOg] . 

– sn]h tyf ljZjljBfnodf cWoog/t ljBfyL{nfO{ cKnfO8 ;fOG;sf] 1fg;lxt /f]huf/L ;lxtsf] 

cg';Gwfgdf ;fd]n u/fOg] .

– hgr]tgf / cg';Gwfg ;"rgf ;|f]t .  

^= efjL sfo{ of]hgf

– k|sfzg

– cfw'lgs pks/0fsf] pkof]u

– låuf]kg ljZn]if0f

– kmf]xf]/ kfgLsf] pkof]u÷;Defjgf÷kfgLsf] j}slNks ;|f]t

– t'nfgfTds ljZn]if0f

– j}slNks pkfox?sf] vf]hL / ljZn]if0f

– gofF ;dfu|L cj;/ / k|of]u

– vf]h cg';GwfgnfO{ lg/Gt/tf
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&= lgisif{

k|:t't k|ltj]bgdf cfud cg';Gwfg s]Gb|n] cNuLsf] hfgsf/L tyf s[lif, vfBfGg, cf}ifwL, pmhf{, 

afof]kf]lnd/sf If]qdf cNuLsf] pkef]u, pTkfbg / dxTjsf] af/]df :ki6 rrf{ ul/Psf] 5 . ;fy}, cNuL 

v]tLsf nfuL cfjZos ljlw, k|ljlw lgdf{0f, afof]df; k|zf]wg ug{ cfjZos ldlzg]/L ;fdu|L / nfut klg

pNn]v ul/Psf] 5 . ljZjsf cNuL pTkfbg ug]{ sDkgLx?sf] cWoog cg';Gwfg k|ltj]bgnfO{ cWoog

ubf{ cNuL v]tL k|0ffnL / k|zf]wg nfutdf ;fdfGotof leGgtf kfOPsf] 5 . lj:t[t ?kdf eGg' kbf{

cNuL k|hflt cg';f/s} cNuL v]tL k|0ffnLsf] cfjZostf k5{ . o;sf/0f cNuLsf] v]tL tyf k|zf]wg

KnfG6x?sf] lgdf{0f vr{ ls6fgsf ;fy pNn]v ug{ ;lsPsf] 5}g . o;sf afah't klg ax'/fli6«o cNuL

pTKffbg sDkgLx?;Fu cGt{lqmof ub}{ xfdLn] cNuL afof]df; pTkfbg tyf k|zf]wgsf nflu cg'dflgt

nfut / cfDbfgL k|If]k0f u/]sf 5f}F .

cNuL v]tL k|0ffnL lgdf{0f / k|zf]wg k|ljlw vr{ #* s/f]8 ^% nfv #) xhf/ ?k}ofF /x]sf] 5 . To:t}, 

cGo d]lzg/L ;dfu|L / v/Lb d"Nosf] nflu ^* nfv *^ xhf/ ?k}of /x]sf] 5 . k|ltjif{ sl/a # xhf/ 

6g cNuL afof]df; pTkfbg ug{ -kf]ifs tTj tyf cGo vr{_ hDdf ! s/f]8 $) nfv ^) xhf/ ?k}ofF 

k"FhL /flvPsf] 5 . h;af6 k|ltjif{ !* s/f]8 ## nfv !# xhf/ * ;o &! ?k}ofF cfDbfgL x'g] 5 .  

o; k|ltj]bgdf cNuL v]tL ug]{ :yfg, jftfj/0f cg's'lnt ejgx?sf] lgdf{0f vr{, KnfG6x? h8fg vr{, 

ljz]if1 tyf sfdbf/ vr{, pTkfbgnfO{ ahf/;Dd k'¥ofpg] vr{ / Joj:yfkg vr{ pNn]v ul/Psf] 5}g . 

g]kfn ;/sf/, nufgL stf{ / ;fIf]bf/ ;+:yfx?sf aLrdf cfjZos u[xsfo{ kl5 oL vr{x?sf] 6'ª\uf]

nufOg] 5 . ax'd'vL p2]Zo /x]sf] ‘cNuL kmfd{ xfp;’ cfof]hgfsf] cg'dflgt nfug % ca{ /x]sf] 5 .

k|To]s jif{ !=@ ca{ vr{ u/]/ cfufdL $ jif{leq of] cfof]hgfnfO{ k"0f{tf lbOg] 5 .

cfdu cg';Gwfg s]Gb|n] g]kfnsf] hNbf]aNbf] pmhf{ ;ª\s6nfO{ k|yfldstfsf ;fy ;Daf]wg ub}{ låuf] 

j}slNks pmhf{ ;|f]tsf] ?kdf jftfj/0f d}qL cNuL afof]df;af6 afof]UofF; / afof]l8h]n pTkfbg u/]/

:jb]zL ahf/sf] dfunfO{ k'/f u/L /fHonfO{ cfTdlge{/ agfpg] hDsf]{ u/]sf] 5 . ;fy}, aif}{lg pmhf{df

k/dlge{/sf] sf/0f lPg UofF;df dfq aflif{s @$ ca{eGbf a9L /sd aflxl/Psf] jt{dfg kl/l:ytLnfO{

k"0f{?kn] ;Daf]wg ug]{ 5 . g]kfn ;/sf/n] cfud cg';Gwfg s]Gb| / cGo ;f´]bf/ kfqx?;Fu ;xsfo{

u/L k'/s jfof]OGwg pTkfbg ug{ ;s]df dfq aflif{s @ va{eGbf a9L /sd cfDbfgL u/]/ Jofkf/ 3f6f

lgoGq0f ug{ ;lsG5 . s[lif If]qsf] pTkfbg tyf hldgsf] pTkfbs tTj a9fpgsf nfuL cNuL dn /
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df5f, s'v'/f tyf kz'k+5L kfngsf nflu cNuL vfBfGg ;fdu|Ln] k"0f{?kdf ;xof]u u5{ . kmfOsf];fOlgg\

sf] k|zf]wg tyf cf}ifwL lgdf{0f u/]/ dfgj :jf:Yodf nfe k'¥ofpF5 . cNuL kf]lnd/af6 lgld{t Knfl:6s 

tyf efF8fs'F8f ;fdu|Lx? jftfj/0f d}qL x'G5 .

cGTodf, jftfj/0f ;+/If0fnfO{ Wofgdf /fVb} d'n'sd} klxnf] k6s cNuL v]tL dfkm\t{ kmf]xf]/kfgL / 

sfa{8fOcS;fO8 UofF;sf] u|x0f u/]/ hnjfo'kl/j{tgnfO{ Go"lgs/0f ub}{ 7"nf] kl/df0fdf cNuL afof]df;af6 

k'/s OGwg / cfjZos ;fdu|L pTkfbg u/]/ cGt/f{li6«o ?kdf ‘cfˆg} pTkfbg cfˆg} klxrfg’ agfpg 

;kmn x'G5f}F eGg] k|:6\ofpg vf]lhPsf] 5 .
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