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ljZjdf sf]]bf]sf] v]tL a9fpg ;g\ @)@#
nfO{ /fi6« ;+3, ljZj vfB ;+u7gn] ljZj
sf]bf] lbj;sf] ?kdf dxTjsf ;fy
ljZje/L k|rf/ k|;f/ u/L dgfO{Psf]
5 . k/Dk/fut ?kdf
nufp“b} cfPsf] oL
k|hfltsf sf]bf]x?
lgDg cg';f/ nufOPsf] kfOG5 .
–df]tL
–kmS;6]n
–k|f];f]
–jfg{ofb{
–;fdfGo sf]bf]
–;fgf] sf]bf] cflb sf]bf]sf] k|hfltx?
ljZjdf nufpg] ul/Psf] 5 .
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g]kfndf dfq xf]Og ljZjdf g}
hnjfo" kl/jt{g x'Fb} cfPsf] 5 .
hnjfo" kl/jt{gsf sf/0f vfB
k|0ffnLdf ;d]t kl/jt{g x'g ;Sg]
s'/fnfO { Wofdf /fVb} ljZjnfO{
ef]sd/Laf6 arfpg ljz]if ul/ ;+o'Qm
/fi6« ;+3sf] vfB ;+u7g dfkm{t kxn
x'Fb} cfPsf] 5 / o;df Olqm:of6,
l;ld6, Okm|L, o"/f]k / cd]l/sf ;d]t
o;sfnfO{ ;Dk'0f{ ljZj nflu k/]sf]
5 eg] . Plzofdf l5d]sL b]z t emg\
klxn} b]lv nflu k/]sf] 5 . ;fy} rLg
klg o;sf] k|j4{gdf nflu k/]sf] 5 .
xfd|f] g]kfndf klg o;sf] v]tL ug'{
k5{ eGg] hgr]tgf hfUb} cfPsf] 5 .
Plzof / clk|msfsf] cw{–;'Svf pi0f
sl6aGwdf nfvf}+ dflg;x¿sf nflu
h'jf / sf]bf] ;a}eGbf dxTjk"0f{ d'Vo
vfB kbfy{ x'g\ . oL afnLx¿n] ul/a
u|fdL0f hgtfsf] hLjg lgjf{x ub{5
/ lgs6 eljiodf klg hf/L /xg]5 .
;f]/3'd / sf]bf] s7f]/ jftfj/0fdf
a9\5 hxfF cGo afnL /fd|f];Fu a9\g
;Sb}g. oL vfBfGg afnLsf] pTkfbg,
pknAwtf, e08f/0f, pkof ]u /
pkef]udf ePsf] ;'wf/n] oL If]qsf
afl;Gbfx¿sf] 3/fo;L vfB ;'/Iff /
kf ] i f 0 fdf  dxQ \jk " 0 f {  of ]ubfg
k'¥ofpg]5 .
dfgj kf]if0fdf ;f]/3'd / sf]bf] vfB
/ kf]if0f >[Fvnfdf gofF ylkPsf] 5 .
k|sfzg If]q / se/]hdf km/flsnf]
5, ;f]/3'd / sf]bf]sf] Oltxf; / k|s[lt
/ pTkfbg, pkof]u / pkef]u;Fu
;DalGwt 5 . o;n] oL vfB
kbfy{x¿sf] kf]if0f d"No, /f;folgs
;+/rgf, e08f/0f / k|zf]wgdf lj:t[t
hfgsf/L k|bfg ub{5 . yk ¿kdf, oL
vfgfx¿df kfOg] PlG6–kf]if0f tTjx¿
/ ltgLx¿sf] :jf:Yo hf]lvdx¿ sd
ug] { tl/sfx¿ 5nkmn ul/G5 .
n]vsx¿n] ;f]/3'd / sf]bf ]af6
agfOPsf ljleGg nf]slk|o vfgfx¿
/ ltgLx¿sf] kf}li6s ;+/rgf /

u'0f:t/sf] 9fFrfx¿ j0f{g u/]sf 5g\,
/ ltgLx¿n] tL If]qx¿af6 vfgfx¿
tof/ ug{sf nflu w]/} Jo~hgx¿
;+sng u/]sf 5g\ . hxfF Hjf/ / sf]bf]
dxTjk"0f{ cfxf/sf] d'Vo efu x'g\ .
Ps lj:t[t u|Gy ;"rL klg ;dfj]z
5 .
o; k':tssf kf7sx¿n] ;+o'Qm vfB
dfkb08 sfo{qmd cGtu{t sf]8]S;
Plnd]G6fl/o; cfof]un] tof/ u/]sf]
Hjf/ / df]tL afh/fsf] bfgf / kL7f]sf]
dfkb08x¿df klg rf;f] lng ;S5g\ .
Fo; k':tssf] tof/Ldf cGt/f{li6«o
afnL cg';Gwfg ;+:yfg km/ b ;]dL-
Pl/8 6«lkS; -ICRISAT_ sf] ;xof]u
/ ;xof]usf] k|z+;f ub{5 . ;+:yfn]
8f=cf/= hDa'gfyg / 8f= jL=
;'a|d0og, b'a} ICRISAT, cWofo
!, @, # / % df ;fy} 8f=jfO{=hL=sf]
of]ubfgnfO{ :jLsf/ ub{5 . b]j:yn],
g]zgn OlG:6Ro'6 ckm OlG8of, cWofo
!, $ / ^ / kl/lzi6df .
dfgj kf]if0fdf pjf / sf]bf]sf] p2]Zo
j}1flgsx¿, ;/sf/L clwsf/Lx¿,
lj:tf/ sfo{stf{x¿, ljZjljBfnosf
k|fWofksx¿ / oL vfg]s'/fx¿df ?lr
/fVg] cGox¿nfO{ ck6'8]6 j}1flgs
/ Jofjxfl/s hfgsf/L k|bfg ug]{
p2]Zo xf] . of] kf7n] pgLx¿sf]
sd{rf/L / ljBfyL{x¿sf] nflu k|lzIf0f
sfo{qmdx¿sf] ljsf;df d2t ug]{5
eGg] cfzf 5 . ljZj vfB ;+u7gsf]
ljefun] ut jif{ ;g\ @)@$ nfO{
ljZje/ sf]bf] lbj;sf] ?kdf dgfof] .
! sf]8]S; Plnd]G6fl/o; cfof]u,
!(() . cGg, bfn, kmnkm"n / Jo'TkGg
pTkfbgx¿sf] nflu sf]8]S; dfgs .
g]kfndf klg o; lbj;nfO{ dxTj]sf
;fy dgfpFb} cfPsf] 5 . / g]kfnn]
sf]bf] lbj; eg]/ /fli6«o s[ifs ;d"x
dxf;+3n] t jif]{0fL sf]bf] lbj;nfO{
lg/Gt/ dgfpFb} cfPsf] 5 .
olta]nf xfd|f ] b]zsf] nflu dfq
hnjfo" kl/jt{g ePsf] 5}g . ljZjdf

ljZjdf kfOg] sf]bf]sf k|hflt / vfB
  k|0ffnLdf o;sf] bL3{sfnLg dxTj

hnjfo" kl/jt{gaf6 vfB ;'/Iffsf]
lrGtf rf}tkmL{ a9\b} uPsf] 5 .
wfg, ds} nufot afnLsf] nflu a9L
kfgLsf] k|of]u ug'{ kg] { tYofª\s
lgsfnL /xFbf sf]bf]nfO{ k|of]u ug{
;lsof] eg] h'g;'s} hldgdf klg
kmnfpg ;lsg] / sd kfgL ePklg
k'Ug], ;Dd hldg x?sf] k|of]u klg
Tolt ug'{ gkg]{ 'sf] sf/0f sf]bf]nfO{
pko'Qm x'G5 ls eGg]ljZj nflu
/x]sf] 5 .
of] ljifo ;sf/fTds klg xf] . sf]bf]
afnL ljZjdf ljleGg k|hfltsf]
kfOg] / 7fpFljz]if o;nfO{ k|of]u
ug{ ;lsg] ;Defjgf Tolts} /x]sf]
5 .
:jf:Yosf] b[li6sf]0fn] klg lgs}
kmfObf x'g] afnLsf] ?kdf kl/eflift
ePsf ] v08df of ] afnL /fd |/L
nufpg ;lsof] eg] ljZjsf] vfB
;'/Iffdf ;d]t 7"nf] of]ubfg k'Ug]
;Defjgf gsfg{ ;lsb}g . g]kfndf
sf]bf]sf] k|r'/ ;Defjgf /xFb} cfPsf]
afnL xf] . xfd|f] h:tf] kxf8L d'n's
ePsf] b]zdf of] afnLn] g]kfnsf]
vfB ;+s6nfO{ ;d]t 6fg{ ;Sg] k|jn
;Defjgf /x]sf] 5 .
of] xfd|f] kxf8L If]qdf x'g] afnL
xf ] . lxhf] xfdLn] of] afnLnfO{
k/Dk/fut ?kdf nufpFb} cfPsf]
xf] . xfd|f] b]zdf ;d]t x]nfsf] ?kdf
x]l/g] u/]sf] of] afnL sfnfGt/df
cfP/ o;sf] dxTj a9\b} uPsf] 5 .
sf]bf]nfO{ /fd|/L kmnfP/ vfBGgsf]
?kdf k|of]u ul/ g]kfnsf] s[lif
pTkfbgdf ;d]t xfd|f] b]z g]kfn
nfUg' k5{ . jif] {gL a9\b}u/]sf] Jofkf/
3f6fnfO { sd ug{ o;e/k'/sf ]
k|of]u ul/g' k5{ . g]kfnsf] vfB
;'/Iffdf ;xof]u k'¥ofpg' k5{ .
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ztfAbLof}+b]lv Plzof / clk|msfsf] cw{-
;'Svf pi0fsl6a+wLo If]qx¿df Hjf/ /
sf]bf]x¿ dxTjk"0f{ :6]knx¿ x'g\ . oL
afnLx¿ cem} klg oL If]qx¿df nfvf}+
ul/a dflg;x¿sf nflu pmhf{, k|f]6Lg,
le6fldg / vlghx¿sf] k|d'v ;|f]t x'g\ .
;f]/3'd / sf]bf] s7f]/ jftfj/0fdf pAhfp
ul/G5 hxfF cGo afnL a9\5 jf sd
pTkfbg x ' G5  . ltgLx¿ ;Lldt
hn;|f]tx¿ / k|foM w]/} b]zx¿df ;fgf-
xf]N8/ ls;fgx¿sf] eL8åf/f s'g} klg
dn jf cGo Ogk'6x¿ lagf g} v]tL
ul/G5 . To;sf/0f, / ltgLx¿ k|foM
lk5l8Psf ;d"xx¿åf/f vkt x'g] x'gfn],
ltgLx¿nfO{ k|foM ædf]6] cGgÚÚ jf æu/La
hgtfsf] afnLÚÚ elgG5 . ltgLx¿
;fdfGotof cGt/f{li6"o ahf/x¿df jf
w]/} b]zx¿df :yfgLo ahf/x¿df klg
Jofkf/ ub } {gg \  . o;sf/0f lj/n }
s[ifsx¿n] cltl/Qm pTkfbgsf] l:yltdf
;'lglZrt ahf/ kfpF5g\ .
o; k |sfzgdf ljrf/ ul/Psf
cgfhx¿df ;f]/3'd, df]tL sf]bf], cf}+nf\]
afh/f, kmS;6]n afh/f, ;fwf/0f sf]bf],
;fgf] afh/f, afg{of8{ sf]bf] ;dfj]z 5g\ .
Teff -Eragrostis tef_ ,  h 'g
Olyof]lkofdf Jofks ¿kdf v]tL ul/G5,
s8f ¿kdf sf]bf] xf]Og / To;}n] ;dfj]z
ul/Psf] 5}g . kmf]lgof] -l8lh6fl/of
PlShln;_ / hf]asf] l6o;{ -sf]OS;
NoflGqmdf-hf]aL_ h:tf cGo afh/fx¿
yf]/} dxTjsf 5g\ / oxfF j0f{g ul/Psf]
5}g .
Sorghum 3fF; kl/jf/ Poaceae sf]
PG8"f ]kf ]uf ]gfO{ hghflt xf] . pv',
Saceharum officinarum, o;
hghfltsf] ;b:o / ;f]/3'dsf] glhssf]
gft]bf/ xf] . ;f]/3'd hLg; hf]8Ldf
hlGdPsf] :kfOs]n]6x¿åf/f ljz]iftf xf] .
;f]/3'dnfO{ jflif{s ¿kdf lnOG5, oBlk
of] Ps af/xdf;L 3fF; xf] / pi0fsl6a+wLo
If]qdf o;nfO{ w]/} k6s sf6\g ;lsG5 .
;f]/3'd / sf]bf]sf] pTklQ / ;fdfGo
gfdx¿ M
km;n ;fdfGo gfd ;'emfljt d"n

;f]/3'dsf] lå/+uL ;f]/3'd, 7"nf] sf]bf],
lugL ds}, sflkm/ ds}, cfef, d6df,
;f]/3'd, rf]nd . kaoliang, milo,
ldnf]–ds} clk|msfsf] pQ/k"jL{ rt'yf{+z
-Olyof]lkof–;'8fg ;Ldf_
Pennisetum glaucum df]tL sf]bf],
cumbu, spiked sf]bf], sf]bf], a'n;
sf]bf ] , d}gjQL sf ]bf ] , uf9f sf]bf ]
pi0fsl6a+wLo klZrd clk|msf
Eleusine coracana cf}+n] sf]bf],
clk|msL afh/f, koracan, ragi,
wimbi, Bulo, telebun o'uf08f jf
l5d]sL If]q
Setaria italica Foxtail sf ]bf ] ,
O6flnog sf]bf], hd{g sf]bf], x+u]l/og
sf]bf], ;fOa]l/og sf]bf] k"jL{ Plzof -
rLg_
Panicum miliaceum Proso sf]bf],
;fdfGo sf]bf], hog sf]bf], broom-
corn sf]bf], ¿;L sf]bf], v}/f] ds} dWo
/ k"jL{ Plzof
Panicum sumatrense ;fgf] sf]bf]
blIf0fk"j{ Plzof M
Echinochloa crus-galli Barnyard
sf]bf], ;fjf sf]bf], hfkfgL afg{of8{ sf]bf],
hfkfg
Paspalum scrobiculatum Kodo
sf]bf] ef/t
!&%# df lnlgo;n] cfˆgf] k|hflt
Kn]6f/ddf v]tL ul/Psf] ;f]/3'dsf tLg
k|hfltx¿ j0f{g u/]M xf]Ns; ;f]/3'd,
xf]Ns; ;]sf/f6; / xf]Ns; 6"fOsf]n/ .

!&($ df df]Grn] ;f]/3'd hLg; xf]Ns{;
hLg;af6 5'6\ofP / !*)% df JolQmn]
xf]Ns; ;f]/3'd -Pn._ sf] nflu ;f]/3'd
eNu]/ gfd ;'emfj lbP . !(^! df Sn]6gn]
v]tL ul/Psf] ;f]/3'dsf] nflu ;xL gfdsf]
¿kdf Sorghum bicolor Moench
gfd k|:tfj u/] / of] xfn k|of]u eO/x]sf]
5 .
:gf]8]g -!(#^_åf/f Hjf/sf] juL{s/0f
lj:t[t / k"0f{ 5 . To; ;dob]lv k|:tfljt
cGo juL{s/0fx¿ :gf]8]g k|0ffnLsf]
kl/dfh{g jf cg's"ngx¿ x'g\ . Harlan
/ de Wet -!(&@_n] !),))) 7fpFsf]
gd"gfx¿ lj?4 hfFr ul/Psf] ;f]/3'dsf]
Ps ;/n juL{s/0f k|sflzt u¥of] .
ltgLx¿n] v]tL ul/Psf] Hjf/nfO{ kfFr
cfwf/e"t ;d"x jf hftx¿df ljefhg
u/]M bicolor, guine, caudatum,
kafir / durra. h+unL k|sf/ / rsgfr"/
pv' S= tricolor sf] b'O{ cGo spikelet
k|sf/ dflgG5 . !! OGhfOdx¿sf]
ax'¿ktfsf] cWoogn] ;f]/3'dnfO{ tLg
OGhfOd]l6s ;d"xx¿df juL{s/0f ug{
cg'dlt lbPsf] 5 . klxnf]df d'Votof
klZrd clk|msfsf] lugL k|hfltx¿
;dfj]z 5g\ Ù ;a} kfFr bf}8x¿sf] bf];|f]
blIf0fL clk|msL k|hfltx¿Ù / dWo / k"jL{
clk|msfsf] t];|f] 8'/f / sfp8]6d k|sf/ -
cf]ln6«fN6, P:sfp6 / gf]o/, !(*(_.
xfnsf] v]tL ul/Psf] ;f]/3'd pk-k|hflt
el6{l;lnˆnf]/d;Fu ;DalGwt h+unL
k"j{haf6 pTkGg eof] . hLg; ;f]/3'ddf

ljZjdf kfOg] sf]bf]sf k|hflt / vfB
  k|0ffnLdf o;sf] bL3{sfnLg dxTj
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;a}eGbf 7"nf] leGgtf Olyof]lkof, ;'8fg
/ k"jL{ clk|msf -8u]6, !(**_ ;lDdlnt
clk|msfsf] pQ/k"jL{ rt'e{'hsf] If]qdf
cjnf]sg ul/G5 . @)) P:jL jf To;eGbf
cl3 Olyof]lkofaf6 k"jL{ clk|msfdf
;f]/3'd ;/]sf] b]lvG5 . o;nfO{ ckgfOof]
/ k"jL{ / blIf0fL clk|msfsf ;jfgf
b]zx¿df afG6' dflg;x¿åf/f nluof],
h;n] d'Vo ¿kdf lao/ agfpg cGg
k|of]u uy]{ . afG6' dflg;x¿n] ;DejtM
klxnf] ztfAbL O {:jL lt/ blIf0fL
Sofd?gsf] If]qaf6 cfˆgf] lj:tf/ z'?
u/]sf lyP, s+uf]sf] jg a]N6sf] blIf0fL
l;dfgfdf ;/]sf lyP / ;DejtM %))
O:jL eGbf klxn] k"jL{ clk|msfdf k'u]sf
lyP . dWo / blIf0fL clk|msfsf jt{dfg
;dosf Hjf/x¿ ; +o 'Qm u0ftGq
tfGhflgof;Fu glhs 5g\ / klZrd
clk|msf;Fu w]/} 6f9f ;DalGwt 5g\, lsgls
e"dWo /]vfx¿ o; km}nfj6df k|efjsf/L
cj/f]w lyP .
klxn] ;x;|fAbL O{;fk"j{df k"jL{ clk|msfaf6
;f]/3'd ef/tdf nluPsf] x'g ;S5 . of]
ToxfF nueu !))) O{;f k"j{ cjl:yt
/x]sf] atfOPsf] 5 . ;f]/3'dnfO{ klxnf]
k6s vfgfsf] ¿kdf hxfhdf lnOPsf]
x'g ;S5 . rfp 6«flkms sl/a #)))
jif{b]lv k"jL{ clk|msf -chfgg sf]:6_ /
ef/tsf] aLrdf blIf0fL c/asf] ;]laog
n]g x'Fb} ;~rfng ePsf] 5 . ef/tsf]
;f]/3'd pQ/k"jL{ clk|msf / s]k uf8f{km'O{
/ df]hflDas aLrsf] t6;Fu ;DalGwt
5 .
blIf0fk"jL{ Pl;ofsf] t6 / rLg j/k/
km}lnPsf] x'g ;S5 lqmlZrog o'usf]
z'?jftsf] af/]df, t/ of] klg ;Dej 5
ls /]zd Jofkf/ dfu{x¿ dfkm{t rLgdf
w]/} klxn] pjf cfOk'u]sf] lyof] .
pGgfO;f} + ztfAbLsf] dWolt/ bf;
Jofkf/Lx¿;Fu klZrd clk|msfaf6 ælugL
ds}æ sf] ¿kdf cgfh cd]l/sf cfOk'u]sf]
b]lvG5 . ;f]3|f}+ ztfAbLdf bf; Jofkf/ /
o'/f]k-clk|msf-Nofl6g cd]l/sf Jofkf/
dfu {af6 g ] leu]6/x¿åf/f Nofl6g
cd]l/sfdf Hjf/ cfOk'u] klg xfnsf]
ztfAbL;Dd of] afnL dxTjk"0f{ aGg
;s]g . ci6"]lnofsf] klg o:t} cj:yf
5 .
d 'Votof vfBfGg k |of ]usf nflu
pAhfOPsf] cgfh ;f]/3'dnfO{ ldnf],
sflkm/, x]uf/L, km]6]l/6f / xfOla|8df
ljefhg ug{ ;lsG5 -Purseglove,

!(&@_. ;f]/3'd, 3fF; pjf, emf/ ds} /
ljz]if k|of]hgsf sf]bf] h:tf cGo ju{x¿
klg 5g\ .
sf]bf]sf] bfgf ;]tf]b]lv /ftf] / v}/f]b]lv
lkmSsf kx]Fnf]b]lv ulx/f] j}hgL-v}/f];Ddsf]
/+udf leGg x'G5 . ;a}eGbf ;fdfGo /+ux¿
;]tf], sfF:o / v}/f] x'g\ . sg]{n ;fdfGotof
uf]nfsf/ x'G5g\ t/ cfsf/ / cfsf/df
leGg x'G5g\ . Sofl/of]lK;; uf]nfsf/ /
:ki6 ¿kdf kf]OG6 ug{ ;lsG5, $ b]lv
* lddL Jof;df -Purseglove, !(&@_.
cfO{ )))-sg]{nsf] tf}n # b]lv *)
u|fd;Ddsf] dfgx¿sf] w]/} km/flsnf]
bfo/f 5, t/ clwsf+z k|hfltx¿df of]
@% / #) u|fdsf] aLrdf x'G5 . cgfh
cf+lzs ¿kdf Un'D;n] 9flsPsf] 5 .
sf]lg{o; PG8f]:kd{ ePsf 7"nf bfgfx¿
;fdfGotof dfgj pkef]usf] nflu
?rfOG5 . Sof/f]l6g / xanthophyll
ePsf] kx]+nf] OG8f]:kd{n] kf]if0f d"No
a9fpF5 . 6]:6f ePsf] pjfsf] bfgfdf
ljljwtf cg';f/ km/s-km/s cg'kftdf
6\oflgg x'G5 .
df]tL -kn{_sf]bf] M
df]tL sf]bf], Pennisetum glaucum,
spiked sf]bf] -ef/tdf_ / a'n; afh/f
-Purseglove, !(&@_ sf] ¿kdf klg
lrlgG5 . df]tL sf]bf]nfO{ Pp6} k|hfltsf]
¿kdf dfGg ;lsG5 t/ o;n] w]/} v]tL
ul/Psf hfltx¿ ;dfj]z ub{5 . of]
nueu lglZrt ¿kdf pi0fsl6a+wLo
klZrdL clk|msfdf pTkGg ePsf] xf],
hxfF h+unL / v]tL ul/Psf kmf/dx¿sf]
;a}eGbf 7"nf] ;+Vof x'G5 . nueu ̂ )))
jif{ klxn] of] afnL k"jL{ / dWo clk|msf
/ ef/tdf nluPsf] lyof], hxfF ;'Vvfsf]
nflu pTs[i6 ;xgzLntfsf] sf/0f of]
;'Svf jftfj/0fdf :yflkt eof] .
df]tL -kn{_sf]bf]sf] la?jfsf] prfO )=%
b]lv $ ld6/;Dd x'g;S5 / bfgf nueu
;]tf], lkmSsf kx]Fnf], v}/f], v}/f], :n]6 gLnf]
jf a}hgL /+usf] x'g;S5 . c08fsf/
bfgfx¿ nueu # b]lv $ lddL nfdf]
x'G5g\, cGo afh/fx¿ eGbf w]/} 7"nf
x'G5g\, / !)))-aLpsf] jhg @=% b]lv
!$ u|fd * u|fdsf] aLrdf x'G5 . df]tL
sf]bf]sf] sg]{nsf] cfsf/ Hjf/Lsf] sl/a
Ps ltxfO x'G5 . OG8f]:kd{df sL6f0f'sf]
;fk]lIfs cg'kft Hjf/df eGbf a9L x'G5 .
cf}+n] sf]bf]  Finger milletes :
cf}+n] sf]bf], Eleusine coracana L=,
clk|msL afh/f, koracan, ragi -ef/t_,

wimbi -:jflxnL_, a'nf] -o'uf08f_ /
telebun -;'8fg_sf] ¿kdf klg lrlgG5 .
of] k"jL{ / dWo clk|msf / ef/tsf
efux¿df Ps dxTjk"0f{ d'Vo vfgf xf] .
of] pQ/L / klZrdL o'uf08f / pQ/k"jL{
hflDaofsf s]xL efux¿df x'g] k|d'v
afnL xf] . lao/ agfpg cgfh dfN6
ul/G5 . lkm+u/ sf]bf] nfdf] ;dosf] nflu
sL6 Iflt ljgf e08f/0f ug{ ;lsG5 -
Purseglove, !(&@_ / o;}n] of]
clgsfnsf] ;dodf dxTjk"0f{ x'g ;S5 .
w]/} k|hfltx¿ klxrfg ul/Psf] 5 . ef/t
/ clk|msfdf, b'O{ ;d"xx¿ klxrfg
ul/Psf 5g\M clk|msL xfO{Nof08 k|sf/x¿
km"nx¿ leq cGgx¿ 5g\Ù / Pk|mf]-PlzofO{
k|sf/sf kl/kSj bfgfx¿ km"nx¿ aflx/
v'nf x'G5g\ . of] ljZjf; ul/G5 ls
o'uf08f jf l5d]sL If]q O{= sf]/fsfgfsf]
pTklQsf] s]G› xf], / of] w]/} k|f/lDes
ldltdf, ;DejtM #))) jif{ klxn]
ef/tdf k]z ul/Psf] lyof] . lqmlZrog
o'usf] k|f/Dedf cf}n] sf]bf] o'/f]kdf k'u]sf]
atfOP klg o;sf] pkof]u k|foM k"jL{
clk|msf / ef/tdf dfq ;Lldt 5 .
v]tLx¿sf] prfO $) ;]G6Lld6/ b]lv
;Dd km/s x'G5 / :kfOs nDafO # b]lv
!# ;]lG6ld6/ ;Dd x'G5 . bfgfsf] /+u
;]tf] b]lv ;'Gtnf -/ftf] ulx/f] v}/f] /
a}hgL, nueu sfnf] ;Dd km/s x'g
;S5 . bfgfx¿ df]tL sf]bf]sf] eGbf ;fgf]
x'G5g\, / cf};t cfO{ ))) -aLpsf] jhg
nueu @=^ u|fd x'G5 .
kmS;6]n sf]bf] FoxTail milletes
 Setaria italica L, nfO{ O6flnog,
hd{g x+u]/L jf ;fOa]l/og afh/f klg
elgG5 . of] ;fdfGotof k"jL{ Plzof df
3/kfn'jf dflgG5, hxfF of] k'/ftg ;do
b]lv v]tL ul/Psf] 5 . d'Vo pTkfbg
If]q rLg xf], t/ S.italic P hfkfgdf
;a}eGbf dxTjk"0f{ sf]bf] xf] / ef/tdf
Jofks ¿kdf v ]tL ul/G5 -
Purseglove, !(&@_. of] k'/ftg rLg
-@&)) O{;f k"j{ b]lv_sf] kfFr kljq
la?jfx? dWo] Ps ePsf] dflgG5 . o;sf]
5f]6f] cjlwsf] sf/0f of] 3'dGt]x¿ åf/f
pAhfpgsf] nflu pko'Qm afnL xf], / of]
;DejtM 9'Ëf o'usf] ;dodf o'/f]kdf
NofOPsf] lyof], lsgls o'/f]ksf] tfn
af;:yfgx¿df aLpx¿ k|z:t 5g\ .
la?jfsf] prfO ! b]lv !=% ld6/;Dd
km/s x'G5 / bfgfsf] /+u xNsf kx]Fnf]
b]lv ;'Gtnf, /ftf] / v}/f] b]lv sfnf];Dd
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km/s x'G5 . !))) aLpsf] jhg nueu
@ u|fd 5 .
;fwf/0f sf]bf] M General Milletes
;fwf/0f sf]bf], Panicum miliaceum
L=, Prove sf ]bf ] , hog millet,
broom-corn sf]bf], ¿;L sf]bf] / v}/f]
ds} klg elgG5 . of] sf]bf] k|frLg v]tL
xf] . of] /f]dLx¿sf] ldlnod / Oltxf;sf]
jf:tljs afh/f xf] . of] o'/f]kdf k|f/lDes
tfn afl;Gbfx¿åf/f v]tL ul/Psf] lyof] .
of] dWo / k"jL{ Plzofdf 3/kfn'jf ul/Psf]
dflgG5 / rfF8} kl/kSj x'g] Ifdtfsf]
sf/0f cS;/ 3'dGt]x¿n] x'sf{Psf] lyof] .
pyn] h/f ePsf] la?jf #) b]lv !))
;]lG6ld6/sf] prfOdf leGg x'G5 .
cgfhdf ckr ug{ g;lsg] kmfOa/sf]
t'ngfTds ¿kdf pRr k|ltzt x'G5
lsgeg] aLpx¿ xnx¿df aGb x'G5g\ /
k/Dk/fut ldlnª k|lqmofx¿åf/f x6fpg
ufx|f] x'G5 . !)))-aLpsf] jhg nueu
5 u|fd x'G5 -$=& / &=@ u|fdsf] aLrdf
km/s x'G5_. ;fwf/0f afh/f ljz]if u/L
;'Vvf dxfb]zLo cj:yfsf nflu pko'Qm
x'G5 / cGo afh/fsf] t'ngfdf w]/}
;dzLtf]i0f xfjfkfgLdf a9\5 .
;fgf] sf]bf] M
;fgf] sf]bf], Panicum sumatrense
Roth ex Roemer & Schultes,
ef/te/ @ ;o ld6/sf] prfOdf ;Lldt
dfqfdf pAhfp ul/G5 t/ cGoq o;sf]
dxTj 5}g . o;n] la?jf k|hgaf6
t'ngfTds ¿kdf sd Wofg kfPsf] 5 .
la?jfsf ]  prfO #) b ] lv ()
;]lG6ld6/;Dd x'G5 / o;sf] cfotfsf/
Koflgsn !$ b]lv $) ;]lG6ld6/;Dd
nDafOdf km/s x'G5 . ;fgf] sf]bf]sf]
aLp ;fdfGo sf]bf]sf] eGbf ;fgf] x'G5 .
afg{of8{ sf]bf] M
afg{of8{, hfkfgL afg{of8{ jf ;fjf sf]bf]
[Echinochloa crus-galli -L=_ P=B=
/ Echinochloa sf]nf]gf -L=_ Link]
;a} sf]bf]sf] ;a}eGbf l56f] a9\g] xf] / 5
xKtfdf afnL pTkfbg u5{ . ef/t, hfkfg
/ rLgdf wfg c;kmn ePkl5 wfgsf]
;§fdf o;sf] v]tL ul/G5 . of] ;+o'Qm
/fHodf rf/f afnLsf] ¿kdf pAhfp
ul/G5 / k|lt jif{ cf7 km;n pTkfbg
ug{ ;S5 . of] la?jfn] ;+o'Qm /fHo
cd]l/sf / hfkfgdf rf/fsf] ¿kdf s]xL
Wofg cfslif{t u/]sf] 5 . la?jfsf] prfO
^) b]lv !)) ;]lG6ld6/ ;Dd km/s x'G5 .
sf]bf], Paspalum scrobiculatum L=,

ef/tdf ;fgf] cGg afnL xf] t/ 8]Ssg
k7f/df o;sf] 7"nf] dxTj 5 . ef/tdf
o;sf] v]tL ;fdfGotof u'h/ft, sgf{6s
/ tldngf8'sf s]xL efux¿df dfq
;Lldt 5 . Koflgsn j0f{x¿sf] cfwf/df
o;nfO{ xl/of, rf}w/L, sf]›f / xl/of
rf}wl/of ;d"xx¿df juL{s[t ul/Psf] 5 .
sf]8f] Ps jflif{s 6ˆ6]8 3fF; xf] h'g ()
;]lG6ld6/ prfO{df a9\5 . s]xL ¿kx¿
dfgj / hgfj/x¿sf nflu ljiffQm ePsf]
l/kf]6{ ul/Psf] 5, ;DejtM cGgdf
;ª\qmd0f ug]{ km+u;sf] sf/0fn] . cGg
s8f, sf]lg{o;, lg/Gt/ e';Ldf aGb x'G5
h'g x6fpg ufx|f] x'G5 . cgfh xNsf
/ftf] b]lv uf9f v}/f] /+u df leGg x'g;S5 .
sf]bf] / sf]bf]sf] sg]{nn] /ª, cfsf/,
cfsf/ / lglZrt zf/Ll/s cjojx¿df
pNn]vgLo ljljwtf b]vfpF5 .
cfwf/e"t sg]{n ;+/rgf ;f]/3'd / ljleGg
sf]bf]df ;dfg 5 . d'Vo zf/Ll/s
cjojx¿ k]/Lsfk{, sL6f0f' jf e|'0f /
PG8f]:kd{ x'g\ . cf}+n]df, k|dfl0ft / kmS;6]n
afh/f k]/Lsfk{ af]/f h:t} x'G5, s]jn
Ps ljGb'df PG8f]:kd{df l9nf] ¿kdf
hf]l8Psf] x'G5 . oL o'l6«sn-k|sf/sf
sg]{nx¿df k]/Lsfk{ ;lhn};Fu efFlrG5,
leqL OG8f]:kd{nfO{ arfpg aLh-sf]6 jf
6]:6f 5f]8\5 . ;f]3{d / df]tL sf]bf]sf]
sg]{n Sofl/of]lK;; k|sf/sf x'G5g\, h;df
k]/Lsfk{ k"0f{tof PG8f]:kd{df ̂ o'h x'G5 .
tLg d'Vo sg]{n cjojx¿sf] ;fk]If
ljt/0f leGg x'G5 . sf]bf]sf] sg]{ndf
tf}nsf] cfwf/df k]/Lsfk{ ^ k|ltzt,
OG8f]:kd{ *$ k|ltzt / sL6f0f' !) k|ltzt
x'G5 -xa8{, xn P08 cn{, !(%)_. df]tL
sf]bf]df, of] k]/Lsfk{ *=$ k|ltzt,
PG8f]:kd{ &% k|ltzt / sL6f0f' !^=%
k|ltzt x'G5 -cAb]n/xdfg, xf];]gL /
e]l/ofgf]-df;{\6g, !(*$_. df]tL sf]bf]df
PG8f]:kd{ / sL6f0f'sf] cg'kft $=%M! x'G5,
hals h'jfsf] bfgfdf *=$M! x'G5 . cf}+n]
/ k|dfl0ft sf]bf]df sL6f0f' w]/} ;fgf] 5
/ To;}n] PG8f]:kd{-6f]hd{ cg'kft, !!M !
b]lv !@M !, sf]bf]df eGbf w]/} pRr 5 .
k]/Lsfk{ M
k]/Lsfk{ Sofl/of]lK;;sf] ;a}eGbf aflx/L
;+/rgfTds 36s xf] / of] Plksfk{,
d];f]sfk{ / PG8f]sfk{ gfds tLg pk-
txx¿ ldn]/ ag]sf] x'G5 . Plksfk{nfO{
Plk8ld{; / xfOkf]8ld{sdf ljefhg
ul/Psf] 5 . ;f]/3'd Sofl/of]lK;;df,
Plk8ld{; afSnf], nlDaPsf], cfotfsf/

sIfx¿ ldn]/ ag]sf] x'G5 h;sf] aflx/L
;txdf So'l6gsf] cfj/0f x'G5 . k|foM
Plk8ld{;df lkUd]G6 x'G5 . xfOkf]8ld{s
Plk8ld{; eGbf yf]/} ;fgf sf]lzsfx¿
ldn]/ ag]sf] x'G5 / df]6fO{df Ps b]lv
tLg ;]n txx¿ x'G5g\ . d];f]sfk{, aLrsf]
efu, ;f]/3'd k]/Lsfk{sf] ;a}eGbf afSnf]
tx xf], t/ o;sf] df]6fO{ hLgf]6fOkx¿df
Jofks ¿kdf leGg x'G5 . sf]bf]df df]N8
k|lt/f]w kftnf] d];f]sfk{;Fu ;DalGwt 5 .
s8f OG8f]:kd{df afSnf] d];f]sfk{ ePsf
bfgfx¿nfO{ xftn] xfg]/ l8xlnª ug{
?rfOG5 . PG8f]sfk{, k]/Lsfk{sf] leqL
;an ]o/, qm; ; ]nx¿ / 6 \o 'a
sf]lzsfx¿sf] Ps tx x'G5 h;n] sg]{ndf
cfb{|tf 9'jfgL u5{ . ;'Svf ldln+usf]
;dodf, qm; / 6\o"a ;]n txx¿df
efFlrG5 .
df]tL -kn{_ sf]bf] M
Sofl/of]lK;;sf] k]/Lsfk{df Ps jf b'O{
;]n txx¿ ePsf] Plksfk{ x'G5, d];f]sfk{
h'g cfg'j+lzs sf/sx¿sf] sf/0f
df]6fO{df leGg x'G5 / qm; / 6\o"a ;]nx¿
ldn]/ ag]sf] PG8f]sfk{ x'G5 . df]tL -kn{_
sf]bf]sf] d];f]sfk{ txdf :6fr{ u|]Go'nx¿
x'Fb}ggÙ oL Hjf/ d];f]sfk{df dfq kfOG5 .
8]sf]l6{s]zg jf ldlnªsf] ;dodf, df]tL
-kn{_sf]bf]sf] k]/Lsfk{ qm; / 6\o"a ;]n
txx¿df efFlrG5 / PG8f]sfk{sf 6'qmfx¿
PG8f]:kd{;Fu /xg ;S5g\ .
aLp sf]6 jf 6]:6f M
OG8f]sfk{sf] d'lg 6]:6f tx jf aLh-sf]6
x'G5 . s]xL ;f]/3'd hLgf]6fOkx¿df 6]:6f
cTolws lkUd]G6]8 x'G5 . /+u / /+usf]
pkl:ylt cfg'j+lzs rl/q xf] . 6]:6f
txsf] df]6fO{ ;dfg 5}g . of] sg]{nsf]
d's'6 If]q glhs afSnf] / e|'0f efu
glhs kftnf] 5 . s]xL hLgf]6fOkx¿df
cf+lzs 6]:6f x'G5, hals c¿df of] :ki6
x' Fb}g jf cg'kl:yt x'G5 . df]tL -
kn{_sf]bf]df 6]:6f tx kftnf] / slxn]sfxLF
lkUd]G6]8 x'G5 . cGo sf]bf]x¿df 6]:6f
;Fw} lkUd]G6]8 x'G5 / s]jn Ps tx afSnf]
x'G5 . cf}+nf sf]bf]df 6]:6f w]/} afSnf] 5,
kfFr sf]lzsf txx?;Fu, / klg /+hs 5 .
OG8f]:kd{ M
cGgsf] sg]{nsf] ;a}eGbf 7"nf] efu
PG8f]:kd{ xf], h'g Ps k|d'v e08f/0f
tGt' xf] . of] Ps aleurone tx / kl/wLo
sf]lg{o; / ˆnf]/L If]qx? ldn]/ ag]sf]
5 . ;a} sf]bf] / Hjf/df, PNo'/f]g tx
sf]lzsfx¿sf] Ps tx xf] h'g aLp-sf]6
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jf 6]:6fsf] 7Ls tn x'G5 . PNo"/f]g
sf]lzsfx¿ vlgh, aL–hl6n le6fldg
/ t]ndf wgL x'G5g\ / o;df s]xL
xfO8«f]nfOlhª OGhfOdx¿ x'G5g\ .
kl/wLo PG8f]:kd{ nfdf] cfotfsf/
sf]lzsfx¿åf/f 5'6\ofOG5 h'g 3gf ¿kdf
Kofs ul/G5 / :6fr{ u|]Go'nx¿ / k|f]6Lg
Dofl6"S;df ;+nUg k|f]6Lg lgsfox¿
x'G5g\ . To;}n] oL sf]lzsfx¿df /x]sf]
:6fr{ OGhfOd kfrgsf nflu ;lhn}
pknAw x'Fb}g, ha;Dd o;;Fu ;DalGwt
k|f]l6g klg sd x'Fb}g -rG›z]v/ / lsnL{;,
!(**_. ;fdfGotof Dofl6«S; k|f]6Lg
Iff/Lo 3'ngzLn Un'6]lng xf] / k|f]6Lg
lgsfox¿ cNsf]xn÷3'ngzLn k|f]nfldg
x'g\ h'g sg]{ndf s'n k|f]6Lgsf] ;a}eGbf
7"nf] cg'kft xf] .
;f]/3'd / sf]bf]sf] PG8f]:kd{df k|f]6Lg
lgsfox¿ uf]nfsf/ x'G5g\ / cfsf/df
k|hfltx¿ / Pp6} sg]{nsf] PG8f]:kd{ leq
klg km/s x'G5g\ . ;f]/3'ddf k|f]l6g
a8Lsf] ;+Vof 36\b} hfG5 lsgeg] :6fr{sf]
dfqf kl/wLo If]qaf6 s]G›Lo sf]/;Dd
k'U5 hxfF ̂ nf]/L PG8f]:kd{ cjl:yt x'G5 .
df]tL -kn{_ sf]bf]df k|f]l6g z/L/ sf]lg{o;
hf]gdf eGbf lk7f]df w]/} ;+Vofdf 5g\ .
Adams, Novellie / Liebenberg -
!(&^_ n] w]/} OGhfOdx¿sf] pkl:ylt
l/kf]6{ u/]sf 5g\, pbfx/0fsf nflu .
k|f]6Lh, #–Un'sf]l;8];, # u}n]S6f]l;8]; /
kmf:km]6];, ;f]/3'dsf] k|f]6Lg z/L/df .
pjf, df]tL -kn{_sf]bf] / cf}+n] sf]bf]sf]
k|f]l6g a8Ldf km:kmf]/;, SoflN;od,
kf]6fl;od / DofUg]l;od klg kfOG5 .
sf]lg{o; PG8f]:kd{sf] :6fr{ u|]Go'nx¿
kf]lnx]8«n x'G5g\ / ljleGg afh/f
k|hfltx¿df cfsf/df leGg x'G5g\ . ̂ nf]/L
PG8f]:kd{df :6fr{ u|]Go'nx¿ uf]nfsf/ /
sf]lg{o; hf]gsf] :6fr{ u|]Go'nx¿ eGbf
7"nf] x'G5g\ . ˆnf]/L hf]gdf /x]sf] :6fr{
OGhfOd kfrgsf nflu a9L pko'Qm x'G5 .
df]tL / cf}+n] ;f]/3'ddf, ̂ nf]/L PG8f]:kd{
sf] :6fr{ u|]Go'n uf]nfsf/ / 7"nf] x'G5 .
df]tL sf]bf] df :6fr{ xu KoflGqmofl6s
PdfOn]h -Sullies and Rooney,
!(&&_ åf/f ;f]/3'dsf] eGbf w]/} lj:tf/}
xfO8«f]nfOh ul/G5 .
sf]lg{o; / ˆnf]/L PG8f]:kd{sf] cg'kftn]
sf]bf] sg]{nsf] agfj6 lgwf{/0f ub{5 .
g/d agfj6sf] sg]{ndf sf]lg{o; PG8f]:kd{
eGbf a9L lk7f] x'G5 . s8f–agfj6
sg] {nx¿df, csf] {tkm{, ToxfF ˆnf]/L

PG8f]:kd{ eGbf w]/} 3gf Kofs ul/Psf]
sf]lg{o; PG8f]:kd{ x'G5 . kmS;6]n sf]bf]df
w]/} yf]/} kL7f] PG8f]:kd{ x'G5 / s8f,
sf]lg{o; agfj6sf] x'G5 . lkm+u/ / k|f]e
sf]bf] sg]{n, PG8f]:kd{ sf]lg{o; / ˆnf]/L
hf]gx¿ aLr ;dfg ¿kdf ljeflht
ePsf], dWojtL{ agfj6sf x'G5g\ . df]tL
sf]bf] / h'jfdf sg]{nsf] agfj6 km/s
km/s x'G5, ;a} lk7f], w]/} g/d OG8f]:kd{
b]lv ;a} sf]lg{o;, w]/} s8f jf ljl6"o;
PG8f]:kd{ ;Dd .
cgfhsf] agfj6 ;f]/3'd / sf]bf]sf]
k|zf]wg / vfB u'0f:t/sf] ;a}eGbf
dxTjk"0f{ lgwf{/s xf] -?gL, lsnL{; /
d'6L{, !(*^_. xf8]{G8f]:kd{ ;f]/3'dn]
;hfpFbf sd bnfnx¿ / g/d-PG8f]:kd{
;f]/3'dsf] t'ngfdf w]/} k"0f{ cGg lbG5 -
b]lzsfrf/, !(*@_. ;'Vvf ldlnªdf, g/d
lk7f]sf] t'ngfdf sf]lg{o;df kL7f]sf]
pTkfbg a9L x'G5 . csf]{tkm{, leh]sf]
ldlnªdf g/d -PG8f]:kd{ hLgf]6fOkx¿df
:6fr{sf] pTkfbg a9L x'G5 . afSnf]
blnofsf] tof/Ldf, le6«]; PG8f]:kd{sf]
pRr cg'kft ePsf k|hfltx¿nfO{
k|fyldstf lbOG5 . To:tf k|hfltx¿
klkªsf nflu klg pko'Qm 5g\ -rG›z]v/
/ b]lzsfrf/, !(*^Ù d"lt{, kfl6n / 3/,
!(*@_. /f]6Lsf] tof/Lsf] nflu, lsl0jt
jf lsl0jt, g/d-PG8f]:kd{ ;f]/3'dsf]
kL7f]nfO{ w]/} k|fyldstf lbOG5 -?gL,
lsnL{; / d'6L{, !(*^_.
e'|0f M
e'|0f cIf / :s'6]nd hLjf0f'sf b'O{ k|d'v
efu x'g\ . :s'6]nd lnlk8, k|f]l6g, OGhfOd
/ vlghdf wgL e08f/0f tGt' xf] . df]tL
sf]bf]df sL6f0f' / PG8f]:kd{sf] cg'kft
;f]/3'd / cGo sf]bf]sf] bfgfdf eGbf
7"nf] x'G5 . Hjf/sf] sL6f0f'df /x]sf] t]n
ax'cg:ofr'/]6]8 ̂ of6L Pl;8n] e/k"/ x'G5
/ of] ds}sf] t]n h:t} x'G5 -?gL, !(&*_.
Hjf/ / sf]bf]sf] pTkfbg / pkef]u
tYofª \snfO { dfq pknAw pQd
cg'dfgsf ¿kdf dfGg ;lsG5, lsgls
;fgf lgjf{x kmfd{x¿af6 pTkfbg
tYofª\s s'g} klg b]zdf k|fKt ug{ ufx|f]
x'G5 . of] klg ;Dej 5 ls cw{–z'is
pi0fsl6a+wLo If]qx¿df cGg ljt/0f /
vkt df};d, ;d'bfo / kl/jf/x¿ aLr
Jofks ¿kdf leGg x'G5 . Hjf/ / sf]bf]af6
ag]sf ljleGg k|sf/sf pTkfbgx¿ /
ltgLx¿sf] k|of]usf] Jofkstfsf] lj:t[t
/ e/kbf]{ tYofª\s of t Go"g\ 5 jf xfn

pknAw 5}g . hfgsf/Lsf] cefjsf] Pp6f
sf/0f of] tYo xf] ls of] hfgsf/L ;+sng
ug{ Jofks ;j]{If0f cfjZos 5 . ;j]{If0f
ug{' cl3 nfut, ;do, >d, oftfoft /
u|fdL0f If]qsf ufpFx¿sf] kx'Fr h:tf w]/}
sf/sx¿ ljrf/ ug{'k5{ . w]/} ljsf;f]Gd'v
b]zx¿df, ckof{Kt k"jf{wf/ / cGo
cj/f]wx¿n] Hjf/ / sf]bf]sf] vktdf
hfgsf/Lsf] cefjdf of]ubfg k'¥ofPsf]
5 .
;f]/3'd pTkfbg M
;g\ !(() df ljZjdf s"n Hjf/Lsf]
pTkfbg %* ldlnog 6g lyof], h'g ;g\
!(*( df ^ s/f]8 6g / ;g\ !(** df
^ s/f]8 @) nfv 6g -PkmPcf], !((!_
df 36]sf] lyof] . !(*( df !#$)
kg÷x ]S6/af6 !(() df !#!@
kg÷x]S6/df pTkfbg 36]sf] l/kf]6{
ul/Psf] lyof], hals If]qkmn b'a} jif{df
nueu $$ ldlnog x]S6/ /Xof] . tflnsf
# n] ljZjsf ljleGg If]qx¿df ;f]/3'd
sf] If]qkmn, pTkfbg / pTkfbgsf]
tYofª\s k|bfg ub{5 .
ljZjdf ;f]/3'd pTkfbg ug]{ kfFr 7"nf
b]zx¿ -tflnsf $_ ;+o'Qm /fHo cd]l/sf
-@% k|ltzt_, ef/t -@!=% k|ltzt_,
d]lS;sf] -nueu !! k|ltzt_, rLg -(
k|ltzt_ / gfOh]l/of -nueu & k|ltzt_
x'g\ . oL kfFr b]zn] s'n ljZj pTkfbgsf]
&# k|ltzt lx:;f cf]u6]sf 5g\ .
ljZjsf] s'n If]qkmndWo] *) k|ltzteGbf
a9L ljsf;f ] Gd 'v b ]zx¿df 5 .
clk|msfdf, c6nf+l6s t6af6 Olyof]lkof
/ ;f]dflnof, pQ/df ;xf/f / blIf0fdf
e"dWo/]vLo h+unsf] l;dfgfdf km}lnPsf]
7"nf] a]N6df ;f]/3'd pAhfp ul/G5 . of]
If]q k"jL{ / blIf0fL clk|msfsf] ;'Vvf
efux¿df km}lnPsf] 5 . hxfF ds}sf]
;kmn v]tLsf nflu jiff{ w]/} sd x'G5 .
;f]/3'd pk-;xf/f clk|msfdf -ds} kl5_
bf];|f] ;a}eGbf dxTjk"0f{ cGg xf] .
k|lt PsfO If]qkmn pRr pTkfbgsf sf/0f
pQ/ / dWo cd]l/sfn] ;a}eGbf a9L
;f]/3'd pTkfbg u5{ -s'n pTkfbgsf]
#& k|ltzt_. dWo / blIf0f cd]l/sfdf
d]lS;sf], Pn ;fNef8f]/, Ujf6]dfnf,
lgsf/fu'cf, ch]{lG6gfsf] ;'Vvf tNnf]
e"efu, pQ/L sf]nlDaof, e]g]h'Pnf, a|flhn
/ p?Uj]sf] ;'Vvf If]qx¿df Hjf/ v]tL
ul/G5. pQ/L cd]l/sfdf, ;+o'Qm /fHo
cd]l/sfsf] dWo / blIf0fL d}bfgsf s]xL
efux¿df ;f]/3d v]tL ul/G5 hxfF jiff{
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sd / kl/jt{gzLn x'G5 . sfG;f;,
6]S;f;, g]a|f:sf / csf{G;; k|d'v
pTkfbs /fHox¿ x'g\, ;+o'Qm /fHodf
s'n pTkfbgsf] nueu *) k|ltztsf]
nflu n]vfª\sg .
Pl;ofdf ef/t, rLg, odg, kfls:tfg /
yfONof08df Hjf/sf] v]tL ul/G5. o'/f]kdf
pTkfbg k|mfG;, O6fnL, :k]g / blIf0fk"jL{
b]zx¿df s]xL If]qx¿df ;Lldt 5 .
cf]lzlgof df, ci6"]lnof dxTj sf] Ps
dfq pTkfbs xf]Ù pTkfbg SjLG;Nof08
/ pQ/L Go" ;fpy j]N;df s]lG›t 5,
hxfF s'n afnLsf] nueu (% k|ltzt
pTkfbg ul/G5 .
ljZj Hjf/ pTkfbg ;g\ !(^) sf] ;'?df
$ s/f]8 6gaf6 ;g\ !(&(÷*! df ^
s/f]8 ^) nfv 6gdf k'u]sf] 5 . t/,
;g\ !(() ;Dddf of] 36]/ %* ldlnog
6gdf k'u]sf] lyof], oBlk ;f]xL cjlwdf
Hjf/d'lgsf] If]qkmn $%=^ ldlnogaf6
$$=$ ldlnog x]S6/df dfq} 36]sf]
lyof] . ;g\ !(&(÷*! b]lv !(() ;Dd
pTkfbgdf cfPsf] sdL d'Votof b'O{
7"nf Hjf/ pTkfbg ug]{ b]z cd]l/sf /
rLgdf cfPsf] lu/fj6sf] sf/0f lyof] .
oL b'O{ b]zx¿n] ^=@ ldlnog 6g jf
ljZjJofkL pTkfbg tYofª\sdf sdLsf]
*% k|ltzt of]ubfg lbP . jiff{sf]
ck|Toflzt / clgoldt ljt/0f -w]/} h;f]
;f]/3'd kfgLdf el/g]_, df6f]sf] pj{/tf
36\g], JolQmut b]zx¿df sfo{/t cs'zn
pTkfbg k|0ffnL, h}ljs / ch}ljs
tgfjnufotsf ljleGg sf/0fx¿ 5g\ .
/ ;f]/3'd sf] dfu 36\b} uPsf] 5 . ()
ljsf;f]Gd'v b]zx¿df ;g\ !(*) b]lv
@))) ;Ddsf] cjlwdf vfBfGg dfusf]
j[l4 -@=( k|ltzt_n] cg'dflgt s[lif
pTkfbg j[l4 -@=* k|ltzt_ -PkmPcf],
!(*!_ eGbf ;fdfGo x'g]5 . oBlk,
c;Gt'ng clk|msfdf a9L :ki6 x'g]5 -
dfu #=$ k|ltzt, pTkfbg j[l4 @=^
k|ltzt_. cNkljsl;t b]zx¿df pTkfbg
j[l4 dfusf] j[l4eGbf @% k|ltzt sd
x'g] cg'dfg ul/Psf] 5 .
tflnsf %M ljZjsf b; k|d'v ;f]/3'd
pTkfbsx¿sf] vfB cfk"lt{df pmhf{ /
k|f]l6gsf ;|f]tx¿, !(*&-*(
b]zLo pmhf{ k|lt JolQm k|lt lbg -kcal_
k|f]l6g k|lt JolQm k|lt lbg -g_
t/sf/L pTkfbgx¿af6 s'n kz'hGo
pTkfbgx¿af6 s'nsf] k|ltzt t/sf/L
pTkfbgx¿af6 s 'n kz 'hGo

pTkfbgx¿af6 s'nsf] k|ltzt
!(*&÷** df, t/sf/L pTkfbgx¿n]
ljZjsf b; k|d'v pTkfbsx¿ dWo] rf/,
ef/t, rLg, gfOh]l/of / a'ls{gfnfO{ cfxf/
pmhf{ -() k|ltzt jf a9L_ / s'n b}lgs
k|f]l6gsf] *) k|ltzt eGbf a9L cfk"lt{
u¥of] . d]lS;sf] / ;'8fgdf, t/sf/L
pTkfbgx¿n] cfxf/ pmhf{sf] *) k|ltzt
eGbf a9L cfk"lt{ ub{5 .
;f]/3'dsf] s'n pkef]un] pTkfbgsf]
ljZjJofkL 9fFrfnfO{ glhsaf6 k5\ofpF5,
lsgeg] o;sf] w]/}h;f] of] pTkfbg x'g]
b]zx¿df vkt x'G5 . Hjf/ b'O{ km/s
p2]Zosf nflu k|of]u ul/G5M dfgj vfgf
/ kz' cfxf/ . ;g\ !(^) sf] bzssf]
k|f/Dedf ;f]/3'd pTkfbgsf] w]/} 7"nf]
lx:;f k|ToIf ¿kdf dfgj vfBsf] ¿kdf
k|of]u ul/P klg To;otf o;sf] c+z
lg/Gt/ 36\b} uPsf] 5 . jf:tjdf,
!(^)sf] z'?jft b]lv #) b]lv ^)
k| ltzt;Dd, kz' cfxf/sf ] ¿kdf
;f]/3'dsf] vkt bf]Aa/ eGbf al9 ePsf]
5, hals s'n vfB pkof]u sf] dfqf
ckl/jlt{t /Xof] jf s]lx 36]sf] 5 -
tflnsf ̂ _. pQ/ / dWo cd]l/sf, blIf0f
cd]l/sf / cf]lzlgofdf pTkflbt w]/}h;f]
;f]/3'd kz'sf] bfgfsf] nflu k|of]u
ul/G5 .
dfgj vfgf M
ljut #% jif{df ;a} cgfhsf] s'n
vfBfGg pkef]udf pNn]Vo j[l4 ePsf]
ePtfklg ljZje/sf cGgfsf] pkef]u
l:y/ /x]sf] 5, d'Votof sf/0f, kf]if0fsf
b[li6n] pjf cGo cGg;Fu /fd|f];Fu t'ngf
ubf{ klg w]/} b]zdf o;nfO{ Go"g cGgsf
¿kdf lnOG5 . hnjfo'n] cGo vfBfGgsf]
cfly{s pTkfbgnfO{ cg'dlt glbg] /
k|ltJolQm cfDbfgL ck]Iffs[t sd ePsf
b]z jf If]qx¿df k|ltJolQm pkef]u pRr
5 . o;df ljz]if u/L Olyof]lkof /
;f]dflnof ;lxt ;xf/fsf] blIf0fL
5]p5fpsf b]zx¿ ;dfj]z 5g\, hxfF
/fli6«o cf};t k|lt JolQm ;f]/3'd vkt
k|lt jif{ !)) lsnf];Dd k'Ug ;S5 .
pNn]vgLo k|ltJolQm vkt ePsf cGo
b]zx¿df af]T;jfgf, n];f]yf], odg /
rLgsf s]xL k|fGtx¿ / ef/tsf /fHox¿
;dfj]z 5g\ . w]/}h;f] cGo b]zx¿df
cGo cgfhsf] t'ngfdf Hjf/sf] vfB
vkt ck]Iffs[t ;fgf] jf gu0o 5 .
s'n vfB k|of]usf] (% k|ltzteGbf a9L
clk|msf / Pl;ofsf b]zx¿df x'G5 -

tflnsf ^_. clk|msfdf, dfgj vktn]
s'n pkof]usf] nueu tLg-rf}yfO{ lx:;f
cf]u6]sf] 5 / w]/} b]zx¿df s'n Sofnf]/L
vktsf] 7"nf] lx:;f pjfn] k|ltlglwTj
ub{5 . pbfx/0fsf nflu, a'ls{gf kmf;f]df
cgfhaf6 s'n jflif{s Sofnf]/L vktsf]
$% k|ltzt cgfhaf6 cfpF5, oBlk ;g\
!(^) sf] bzssf] ;'?df o;sf] c+z
%% k|ltztaf6 36]sf] 5 . rLg / ef/tn]
Plzofdf s'n vfBfGg k|of]usf] sl/a
() k|ltzt cf]u6]sf] 5 .
clk|msfaf6 pknAw tYofªsn] ;g\ !(^)
/ !(*) sf] bzssf] dWo;Dddf s'n
vfBfGg k|of]udf j[l4 ePtf klg k|lt
jif{ cf};t k|ltJolQm vkt @) b]lv !%
lsnf]u|fd;Dd 36]sf] b]vfpF5 -FAO, !(**_.
sdL s]Gof, df]hflDas, gfOh]l/of /
;f]dflnofdf s]lG›t lyof] t/ af]T;jfgf,
Olyof]lkof, n];f]yf] / lhDafAj]df klg
eof] . Pl;ofdf ;f]/3'dsf] s'n /
k|ltJolQm vfBfGg k|of]udf sdL cfPsf]
5 . w]/} b]zx¿df k|ltJolQm pkef]udf
of] lu/fj6 w]/} sf/sx¿åf/f NofOPsf
pkef]Qmf afgLx¿df cfPsf] kl/jt{gsf]
sf/0f lyof] M ;x/Ls/0fsf] tLj| b/,
;f]/3'ddf cfwfl/t vfBfGg tof/ ug{
cfjZos ;do / pmhf{, ckof{Kt 3/]n'
;+/rgf, sdhf]/ ahf/Ls/0f . cGo
vfBfGgsf] t'ngfdf ;'ljwf / k|zf]wg
k|ljlw, c:tJo:t cfk"lt{ / kL7f] nufotsf
;f ] /3 'd pTkfbgx¿sf ]  ;fk ] I f
cg'knAwtf . pkef]u afgLdf kl/jt{g
;x/L If]qdf s]lG›t lyof] . ;x/sf]
t'ngfdf u|fdL0f pTkfbs If]qdf k|ltJolQm
;f]/3'dsf] vfBfGg vkt lgs} pRr
/Xof] . yk ¿kdf, w]/} b]zx¿df /fli6"o
gLltx¿n] vfgfsf] ¿kdf ;f]/3'dsf]
k|of]udf gsf/fTds k|efj kf/]sf] lyof] .
pbfx/0fsf nflu, ;:tf] ux'F / rfdnsf]
7"nf ] cfoft / s]xL b]zx¿df tL
afnLx¿sf] pTkfbgdf cg'bfg lbg]
g Lltx¿n] ;f ]/3 'dsf ] pTkfbgdf
pNn]vgLo gsf/fTds k|efj kf/]sf] 5 .
kz' cfxf/ M
hgfj/sf] bfgfsf] nflu cgfhsf] k|of]u
ljZjJofkL Hjf/ vktsf] pQ]hgfdf Ps
ultzLn tTj ePsf] 5 . ;g\ !(^) sf]
bzssf] k|f/Deb]lv g} ljZjJofkL pTkfbg
/ cGt/f{li6«o Jofkf/ a9fpgsf nflu
bfgfsf] p2]Zosf nflu h'jf/sf] dfu
k|d'v k|]/s zlQm ePsf] 5 . dfu w]/}
ljsl;t b]zx¿df s]lG›t 5, hxfF s'n
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k|of]usf] nueu (& k|ltzt kz' bfgfsf]
of]ubfg 5, / s]xL pRr cfo ePsf
ljsf;f]Gd'v b]zx¿df, ljz]if u/L Nofl6g
cd]l/sfdf hxfF *) k|ltzt ;f]/3'd kz'
bfgfsf] ¿kdf k|of]u ul/G5 . ;+o'Qm /fHo
cd]l/sf, d]lS;sf] / hfkfg d'Vo pkef]u
ug]{ b]zx¿ x'g\, To;kl5 ch]{lG6gf, k"j{
;f]leot ;+3 / e]g]h'Pnf 5g\ . oL
b]zx¿n] ldn]/ ljZjsf] *) k|ltzteGbf
a9L ;f]/3'dnfO{ kz'kfngsf] nflu k|of]u
u5{g\ .
ljZjdf w]/} k|sf/sf afh/f pTkfbg
ul/G5, t/ FAOsf] If]qkmn, pkh /
pTkfbg af/] ;a} sf]bf]sf] tYofª\s sf]bf]sf]
;fdfGo zLif{sdf ;Fu} lbOPsf] 5 . df]tL
sf]bf], cf}+n] sf]bf] / sf]bf]sf] ljZj
pTkfbgsf] Ps 7"nf] cg'kftsf] nflu vftf
k |dfl0ft . sf ]bf ]sf ] pTkfbg ;g \
!(&(*!df @^ ldlnog 6gaf6 a9]/
!(** df #! ldlnog 6g eof] / ;g\
!(*( / !(() df klg To:t} lyof] .
Pl;of, clk|msf / k"j{ ;f]leot o'lgogn]
nueu ;a} ljZjsf] sf]bf] pTkfbg u5{,
tflnsf & df b]vfOPsf] 5 . !(() df
ef/t -#( k|ltzt_, rLg -!% k|ltzt_,
gfOh]l/of -!# k|ltzt_ / ;f]leot ;+3 -
!@ k|ltzt_ lyP .
sf]bf] pTkfbgsf] If]qkmn ;g\ !(&(-*!
df #*=! ldlnog x]S6/af6 ;g\ !(()
df #&=^ ldlnog x]S6/df 36]sf] 5 .
t/, ;g\ !(&(-*( df @%=^ ldlnog
6g /x]sf]df !& k|ltztn] pTkfbg a9]/
!(() df @(=* ldlnog 6g k'u]sf] 5 .
gfOh]l/ofdf -^% k|ltzt_, ef/t -@%
k|ltzt_ / ;f]leot ;+3df -@)& k|ltzt_.
t/, ;f]xL cjlwdf rLgdf pTkfbg @$
k|ltztn] 36]sf] lyof] .
;f]leot ;+3 afx]s ;a} bz k|d'v sf]bf]
pTkfbg ug ] {  b ]zx¿df, t/sf/L
pTkfbgx¿n] !(*&*( df s'n cfxf/
pmhf{sf] () k|ltzt jf a9L cfk"lt{
u¥of] . ef/t, rLg, gfOh]l/of, gfOh/,
dfnL, o'uf08f, a'ls{gf kmf;f] / g]kfndf
t/sf/L pTkfbgn] *) k|ltzteGbf a9L
k|f]l6g cfk"lt{ ug]{ u/]sf] 5 . o;/L w]/}
;f]/3'd / sf]bf] pTkfbg ug]{ b]zx¿df,
t/sf/L pTkfbgx¿, ljz]if u/L cGgn]
7"nf] dfqfdf pmhf{ / k|f]6Lg k|bfg ub{5 .
ljZjsf b; k|d'v afh/f pTkfbsx¿sf]
vfB cfk"lt{df pmhf{ / k|f]l6gsf ;|f]tx¿,
!(*&–*(
b]zLo pmhf{ k|lt JolQm k|lt lbg -kcal_

k|f]l6g k|lt JolQm k|lt lbg -u|fd_
s'n t/sf/L pTkfbg s'n kz' pTkfbgsf]
k|ltzt s'n t/sf/L pTkfbg s'n kz'hGo
pTkfbgsf] k|ltzt
ef/t @!(^ @ )$* (#=# !$* %#=@
$%=^ *%=& &=^
rLg @^#$ @ #^% *(=* @^( ^@=*
%)=& *)=& !@=!
gfOh]l/of @#)^ @ @$* (&=% %* $(=%
$#=^ **=! %=(
;f]leot ;+3 ##*) @ $$$ &@= # (#*
!)^=@ %)=! $&=@ %^=!
gfOh/ @@(& @ !%@ (#=& !$% ^$=)
%#=@ *#=! !)=*
dfnL @@#$ @ )() (#=^ !$$ ^@= %
%)=! *)=@ !@=$
o'ufG8f @!#^ @ )!) ($=! !@^ $*=!
#*=& *)=% (=$
a'ls{gf kmf;f] @@*^ @ !*^ (%=^ !))
^(=* ^@=^ *(=& &=@
;]g]un @#&$ @ !^) (!=) @!$ ^*=@
$(=( &#=) !*=#
g]kfn @)&$ ! (#& (#=$ !#& %@=%
$$=* *%=# &=&
ljZjdf pTkfbg x'g] # s/f]8 6g sf]bf]dWo]
sl/a () k|ltzt ljsf;f]Gd'v b]zx¿df
k|of]u x'g] u/]sf] 5 eg] k"j{ ;f]leot
;+3eGbf aflx/sf ljsl;t b]zx¿df yf]/}
dfqf dfq k|of]u x'g] u/]sf] 5 . w]/}
b ]zx¿sf ] nflu ;xL tYofª \sLo
tYofª\sx¿ pknAw 5}gg\, t/ of] cg'dfg
ul/Psf] 5 ls s'n @) ldlnog 6g
vfgfsf] ¿kdf vkt x'G5, afFsL bfgf /
cGo k|of]ux¿ h:t} aLp, dfbs k]o
kbfy{sf] tof/L / kmf]xf]/x¿ aLr ;dfg
¿kdf ljeflht x'G5 . 5 b]zx¿ -rLg,
Olyof]lkof, ef/t, gfOh/, gfOh]l/of /
k"j{ ;f]leot ;+3_ sf] ljZjJofkL sf]bf]
pkof]usf] nueu *) k|ltzt cg'dfg
ul/Psf] 5 .
dfgj vfgf M
sf]bf]sf] k|lt JolQm vfB vkt b]zx¿df
w]/} km/s x'G5, oBlk of] clk|msfdf
;a}eGbf a9L 5 . ;x]ndf, sf]bf]n] a'ls{gf
kmf;f], rf8 / uflDaofdf s'n cgfh
vfB vktsf] nueu Ps ltxfO, dfnL /
;]g]undf nueu $) k|ltzt / gfOh/df
b'O{ ltxfO eGbf a9L x'g] cg'dfg ul/Psf]
5. clk|msfsf cGo b]zx¿ hxfF sf]bf]
Ps dxTjk"0f{ vfB j:t' xf], Olyof]lkof,
gfOh]l/of / o'ufG8f ;dfj]z 5g\ . sf]bf]
cGo w]/} b]zx¿, ljz]if u/L k"jL{ / dWo

clk|msfsf t/ klZrdL clk|msfsf] pQ/L
t6Lo b]zx¿df klg ;'Vvf efux¿df
a:g] hg;+Vofsf] nflu dxTjk"0f{ vfB
j:t' xf]. clk|msf aflx/sf ljsf;zLn
b]zx¿df, rLg, ef/t, Dofgdf/ / sf]l/of
nf]stflGqs u0ftGq sf]l/of h:tf s]xL
b]zx¿df vfgfsf] ¿kdf sf]bf]sf] :yfgLo
dxQ\j 5 . ;a}eGbf a9L sf]bf] pkef]u
ug]{ b]zx¿, cyf{t\ rLg / ef/tdf /fli6«o
k|lt JolQm :t/ sd eP klg, oL b]zsf
s]xL If]qx¿df sf]bf]sf] vfB k|of]u
dxTjk"0f{ 5 .
vfBfGgsf ¿kdf sf]bf]sf] ljZjJofkL
pkef]u cGo vfBfGgsf] vktdf pNn]Vo
j[l4sf] t'ngfdf kl5Nnf ljutdf dfq}
a9]sf] 5 . ;a} b]zx¿df sf]bf]sf]
k|ltJolQm pkef]u 36\g] k|j[lt /x]sf] 5
ha k|lt JolQm cfDbfgL lglZrt :t/eGbf
a9L x'G5 lsgeg] o;sf] pkef]u;Fu
;DalGwt sd k|lti7fsf] sf/0f . pkef]u
/f]lsg'sf cGo sf/0fx¿ dfly rrf{
ul/Psf Hjf/sf] nflu p:t} 5g\ .
kz' cfxf/ M
kz'vfgfsf] ¿kdf sf]bf]sf] pkof]u lg/k]If
¿kdf gu0o 5 / cGo k|of]u / cGo
cGgsf] t'ngfdf . ljZjdf k|of]u x'g]
sf]bf]sf] !) k|ltzt dfq} hgfj/nfO{
v'jfpg] u/]sf] cg'dfg ul/Psf] 5 .
klZrd clk|msf M
klZrd clk|msL cw{–;'Svf pi0fsl6a+wLo
If]qx¿nfO{ tL If]qx¿ eg]/ kl/eflift
ul/Psf] 5 hxfF jiff{n] jflif{s b'O{ b]lv
;ft dlxgfsf] nflu ;Defljt afik
6"fG;lk/];g eGbf a9L x'G5 . o; If]qn]
;]g]un, uflDaof, a'ls{gf kmf;f] / s]k
e8]{, df}l/6flgofsf] k|d'v blIf0fL efu,
dfnL / gfOh/ / sf]6] l8Nef]O/, 3fgf,
6f]uf], a]lgg / gfOh]l/ofsf] pQ/L efux¿
;d]6\5 . o; If]qsf] s'n v]tL ul/Psf]
If]qkmnsf] nueu &) k|ltzt cgfhn]
cf]u6]sf] 5 / s'n v]tL-:t/ ;|f]tsf] %)
b]lv *) k|ltzt ;+nUg 5 -Matron,
!(()_. cgfh pTkfbgsf] *) k|ltzt
sf]bf] / h'xf/n] cf]u6]sf] 5 . ljut @%
jif{df sf]bf] / Hjf/ pTkfbgdf j[l4 ;':t
/x]sf] / s'n pTkfbg k|lt jif{ hg;+Vof
j[l4sf] t'ngfdf sl/a ! k|ltztn] sd
/x]sf] 5 . o; cjlwdf sf]bf] / ;f]/3'dsf]
k|lt PsfO If]qkmn cf};t pTkfbgdf
sdL cfPsf] 5, / ;fgf] pTkfbg j[l4
d'Votof afnL If]q lj:tf/sf] kl/0ffd
xf] . hg;f+lVosLo bafa / kfl/l:ylts
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If/0f ;lxt pTkfbstf 36fpg w]/}
sf/sx¿n] of]ubfg u/]sf 5g\ .
klZrd clk|msL cw{-;'Svf pi0fsl6a+wLo
If]qx¿nfO{ rf/ s[lif hnjfo' If]qx¿df
juL{s[t ug{ ;lsG5M ;x]lnog -jflif{s
jiff{ < #%) ldld_, ;'8fgf]–;fx]lnog -
#%) b]lv ^)) ldld_, ;'8flgog -^))
b]lv *)) ldld_ / ;'8fgf]–u'Olgog -
*)) b]lv !!)) ldld_. . Matlon -!(()_
sf] cg';f/, ;f]/3'd / sf]bf] cfk"lt{ df
7"nf] j[l4 sf] ;DefJotf ;'8fgf]–lugL
hf]gdf dfq cjl:yt 5 / s]lx xb;Dd
;'8flgog hf]gdf . oL b'O{ If]qx¿df pkh
l:y/Ls/0f / e"ld ;+/If0f k|ljlwx¿nfO{
pRr k|fyldstf lbg'k5{ .
Reardon / Matlon -!(*(_n] b'O{j6f
ufpFx¿sf] hg;+Vofsf] vfB pkef]u 9fFrf
l/kf]6{ u/]sf] 5, Pp6f ;x]lnog ;jfgf /
csf ] {n ] ; '8fgf ]–;fx ] lnog If ]qsf ]
k|ltlglwTj ub{5 . ;'8fgf]–;x]lnog
ufpFsf 3/kl/jf/x¿df ahf/ lge{/tf
lgs} sd lyof] / ;x]lnog ufpFsf]
t'ngfdf cfo ju{df a9L ;dfg ¿kdf
ljt/0f ul/Psf] lyof] . ahf/df a9L lge{/
x'Fbf ul/ax¿ jiff{ofddf ljz]if u/L
hf]lvddf k/]sf lyP . jf:tjdf, jiff{sf]
df};ddf ul/a / dWod cfo ePsf
3/kl/jf/n] vkt ug]{ ;a} Sofnf]/Lsf]
^) b]lv &) k|ltzt;Dd vl/b ul/Psf
vfB pTkfbgx¿n] of]ubfg k'¥ofPsf
5g\ . ;x]lnog ufpFdf ;]tf] ;f]/3'd
afnLsf] If]qkmnsf] $ k|ltzt dfq}
cf]u6]sf] lyof] t/ km;nsf] df};d aflx/
ul/a 3/kl/jf/n] vkt x'g] Sofnf]/Lsf]
em08} @% k|ltzt pknAw u/fPsf] lyof] .
/ftf] Hjf/ / ds}n] v]tL ul/Psf]
If]qkmnsf] !) k|ltzt dfq} cf]u6]sf] 5
t/ km;n g;Sg] df};ddf ul/ax¿n]
vkt ug]{ Sofnf]/Lsf] ^) k|ltzt;Dd
k|bfg u5{ .
tflnsf !! n] a'ls{gf kmf;f], uflDaof,
dfnL, gfOh/ / ;]g]un -Reardon,
!((#_ df ljleGg cgfh -s'n vr{sf]
z]o/ åf/f k|ltlglwTj_ df 3/fo;L vr{
b]vfpF5 . oL tYofª\sx¿ /fd|f] / sdhf]/
km;n jif{x¿df ul/Psf ;j]{If0fx¿af6
k|fKt ul/Psf x'g\ . pgLx¿n] ;x]nsf]
;x/L vfg]s'/fdf rfdn dxTjk"0f{ j:t'
ePsf] b]vfpF5g\, ;fob cfofltt rfdnsf]
t'ngfTds ¿kdf sd nfutsf] sf/0fn]
df]6f]-cgfh pTkfbgdf sdL cfPsf]n],
pkef]Qmfx¿sf] slyt OR5f cg';f/ pRr

vfBfGg afgLx¿ cg's/0f ug]{ . cfo
;d"x jf klZrd, rfdnsf] nflu
t'ngfTds ¿kdf ;lhnf] k|zf]wg / l56f]
ksfpg] ;do / ;8s laqm]tfx¿af6
rfdn;Fu agfOPsf kmf:6 km"8x¿sf]
pknAwtf . ;fwf/0ftof ;x]nsf] ;x/L
vfgkfgdf sf]bf] / Hjf/sf] ;+o'Qm lx:;f
ds}sf ] eGbf a9L x ' G5 . u |fdL0f
cfxf/x¿df, tyflk, s]xL k[ys s];x¿df
afx]s df]6f cGgx¿ xfjL x'G5g\ . oBlk,
vl/b ul/Psf] vfgfn] u|fdL0f cfxf/sf]
7"nf] lx:;f agfpF5 .
a o; tflnsfn] Joo jf ah]6 z]o/x¿
k|:t't ub{5 h'g gub zt{x¿df s'n
vr{sf] pTkfbg ;]o/x¿ x'g\ -cfˆgf]
pkef]u / :yfgfGt/0f / vl/bx¿sf]
cleo'Qm d"Nosf] of]ukmn_.
b -M l/kf]6{ ul/Psf] 5}g .
c sf]bf] / ;f]/3'd ;Fu} l/kf]6{ ul/of] .
d ef}lts ;t{x¿df cgfh ah]6sf]
z]o/df dfq lbOPsf] tYofª\s .
;|f]tM Reardon, !((!.
;f]/3'd / sf]bf]sf] nflu pko'Qm k|zf]wg
/ ldlnª ljlwx¿ ljsf; ug{ tTsfn
cfjZostf 5 . ;8s laqm]tf / ahf/df
a]Rg ;lsg] oL cGgaf6 vfgsf nflu
tof/ x'g] gjLg pTkfbgsf] ljsf;n]
pkof]usf] gofF af6f] vf]Ng]5 / cfofltt
rfdndflysf] lge{/tf 36fpg ;S5 .
k"jL{ / blIf0fL clk|msf M
c+uf]nf, af]T;jfgf, n];f]yf], dnfjL,
df]hflDas, gfldlaof, :jflhNof08, ;+o'Qm
u0ftGq tfGhflgof, hflDaof / lhDafAj]
;dfj]z ug]{ blIf0f clk|msL ljsf;
;d'bfo -SADC_ b ]zx¿sf ] cGg
pTkfbgsf] @# k|ltzt lx:;f h'jf /
sf]bf]sf] xf] . oBlk, ltgLx¿ af]T:jfgf /
gfldlaofdf dfq k|d'v cGg afnL x'g\,
hxfF ltgLx¿n] s'n cgfh pTkfbgsf]
qmdzM *^ / %) k|ltztsf] nflu of]ubfg
u5{g\ . jflif{s ^%) ldlnld6/eGbf sd
jiff{ x'g] If]qx¿df ;f]/3'd / sf]bf]
dxTjk"0f{ 5g\ . oL afnLx¿sf] pTkfbstf
sd 5, / w]/} h;f] SADC b]zx¿df
;f]/3'd / sf]bf] pkIf]qx¿sf] ljsf;sf]
nflu s'g} /0fgLlt 5}g .
w]/}h;f] SADC b]zx¿df cf}krfl/s If]q
-;/sf/–lgolGqt_ ahf/x¿n] s'n
;f]/3'd / sf]bf]sf] pTkfbgsf] Psbd}
yf]/} c+z dfq} XofG8n u5{g\ . ltgLx¿
n];f]yf], :jflhNof08, ;+o'Qm u0ftGq
tfGhflgof, hflDaof / lhDafAj]df s'n

pTkfbgsf] !) k|ltzt eGbf sd XofG8n
u5{g\ . SADC If]qdf pTkflbt w]/}h;f]
;f]/3'd / sf]bf] 3/kl/jf/df pTkfbg
u/]/ jf cgf}krfl/s ahf/df a]Rg] ul/G5,
d'Votof k/Dk/fut lao/ pTkfbgsf]
nflu. P;P8L;L If]qsf w]/} cgf}krfl/s
ahf/x¿df ds}sf] t'ngfdf ds} ;:tf]
5, / d"No leGgtfnfO{ Wofgdf /fvL hf}
/ sf]bf]sf] pTkfbg lj:tf/ ug]{ /fd|f]
;Defjgf x'g ;S5 .
;f]/3'd / sf]bf]sf] pTkfbg ga9\g'sf]
Pp6f sf/0f oL afnLsf] pTkfbsTj sd
x'g' klg xf] . ltgLx¿sf] cf};t pTkfbg
SADC sf] cw{-;'Svf If]qx¿df ds}sf]
eGbf sd 5 . ds}sf] t'ngfdf s'n
pTkfbg nfut k|foM sd eP klg >dsf]
k|ltkmnsf] lx;fan] gfKg] ;fgf cGgsf]
pTkfbsTj sd x ' G5  . s ] lx
kl/l:yltx¿df, cf}+nf sf]bf]n] ds} eGbf
pRr cfly{s k|ltkmn lbg] l/kf]6{ ul/Psf]
5 -tflnsf !#_. oBlk, o;nfO{ ds} eGbf
a9L >d Ogk'6 rflxG5, h;n] o;sf]
pTkfbgnfO{ ;Lldt ub{5 -Rohrbach,
!((!_.
Hjf/ / sf]bf]nfO{ k|lt:kwL{ agfpg
vfBfGgsf] u'0f:t/ ;'lglZrt u/L
pTkfbsTj a9fpg cfjZos 5 . oL
cGgsf] pTkfbsTjdf pNn]Vo ;'wf/
geP;Dd Hjf/ / sf]bf]sf] If]qkmn vf;}
a9\g ;Sb}g . To;}n] oL cGgsf] pTkfbg
k|ljlwdf ;'wf/ u/L s[ifssf] v]tdf of]
1fg k'¥ofpg h?/L 5 . o;/L dfq} oL
cgfhx¿n] :yfgLo ¿kdf ds};Fu
k|lt:kwf{ ug{ ;S5g\ . Hjf/sf nflu s]xL
/fd|/L cg';Gwfg ul/Psf j}slNks
k|of]ux¿ klxrfg ugf{n] a9\bf] pkof]usf]
nflu gofF dfu{x¿ k|fKt x'g]5 / o;/L
pTkfbg / pTkfbstf ;'wf/ ug{
pTk|]/ssf] ¿kdf sfo{ ub{5.
pRr cf};t jiff{ x'g] If]qdf cg's"n jiff{,
Gofh]gfdf sd jiff{ .
ef/t M
ef/t ljZjsf] bf];|f] 7"nf] ;f]/3'd pTkfbg
ug]{ b]z xf] . xfn ef/tdf pTkfbg x'g]
clwsf+z ;f]/3'd /f]6L jf rkftL -cvld/L
/f]6L_sf] ¿kdf dfgj vfgfsf] ¿kdf
pkef]u ul/G5 . jfs/ -!(()_n] ef/tdf
;f]/3'dsf] cfk"lt{ / dfusf] ;Defjgfsf]
ljZn]if0f u/] . pgn] ljut tLg bzsdf
u|fdL0f / zx/L b'a} 3/kl/jf/df k|ltJolQm
Hjf/sf] cf};t vktdf pNn]vgLo lu/fj6
cfPsf] kfP . cf};t u|fdL0f pkef]u !=&$
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af6 36]/ ! lsnf] k|lt JolQm k|lt dlxgfdf
cfof] . ;x/L vkt k|lt dlxgf )=&$
af6 )=$^ lsnf]u|fd k|lt JolQmdf em/]sf]
5 . ;f]/3'dsf] vkt jflif {s )=%
k|ltztn] 36\g] k|If]k0f ul/Psf] lyof] .
s'n cGgsf] k|ltJolQm vktdf cfPsf]
x|f;sf sf/0f ;f]/3'dsf] vktdf cfPsf]
lu/fj6sf] sf/0f xf] .
vr{df ePsf] j[l4sf] cg'kftdf ;f]/3'dsf]
vkt 36]sf] kfOPsf] 5 . ux'F / rfdnsf]
pkef]u;Fu} cfDbfgL klg a9]sf] 5, lsgeg]
oL cgfhaf6 agfOPsf pTkfbgx¿ tof/
ug{ ;lhnf] x'g] / u'0f:t/ /fd|f] /fVg]
ePsfn]. cfDbfgL / zx/Ls/0f a9];Fu}
ljleGg lsl;dsf vfg]s'/f vfg] k|j[lQ
klg a9]sf] 5 . ux'F / rfdnsf] t'ngfdf
;f]/3'dsf] d"No k|d'v pkef]u ug]{ If]qdf
a9]sf] 5}g . t;y{, cGo sf/sx¿ k|lt
JolQm ;f]/3'd vktdf cfPsf] lu/fj6sf]

JofVof ug{ k|ToIf d"No ljrf/x¿ eGbf
a9L k|efjsf/L x'g ;S5g\ . k|fljlws
kl/jt{gsf] ;Defjgfn] ;f]/3'dsf]
pTkfbg / pkof]udf ;'wf/ Nofpg]
kl/b[Zo kl/jt{g ug{ ;S5 .
rLg M
rLg ljZjdf rf}yf] 7"nf] ;f]/3'd pTkfbg
ug]{ b]z xf] eg] Plzofdf If]qkmn /
pTkfbgdf ef/tkl5 bf];|f] :yfgdf 5 .
pTkflbt h'xf/sf] sl/a #) k|ltzt dfgj
pkef]usf nflu / ^) k|ltzt kz'sf]
bfgf / dlb/fhGo k]o kbfy{sf] pTkfbgdf
k|of]u ul/G5 -s]nL, kfy{;f/yL /fj /
l;+x, !((@_. t/, ;do;Fu} dflg;sf]
vfgfsf ¿kdf ;f]/3'dsf] dxTj 36\b}
uPsf] 5 . ;f]/3'd d'lgsf] If]qkmn klg
36]/ !(&(÷*! df sl/a @* nfv

x]S6/af6 !(() df !( nfv x]S6/df
em/]sf] 5 . ;g\ !(&(÷*! sf] &) nfv
6gaf6 ;g\ !(() df %# nfv 6gdf
pTkfbg 36]sf] 5 . ;f]/3'dsf] rf/f /
o; p2]Zosf nflu pko'Qm v]tLx¿ ljsf;
ug{ lbOof] .
ha ljsf;f]Gd'v b]zx¿df ;f]/3'd jf
sf]bf] e08f/0f ul/G5, of] k|foM v]tdf
k/Dk/fut sG6]g/x¿df yf]/} dfqfdf
e08f/0f ul/G5 . 7"nf kl/df0fx¿ lj/n}
hDdf x'G5g\ / yf]s e08f/0f c;fdfGo
5 .
k|zf]wgdf cgfhsf tLg k|d'v tTjx¿
- sL6f0f', :6fr{ o'Qm PG8f]:kd{ /
;'/IffTds k]l/sfk{sf] cf+lzs ljefhg
/÷jf kl/dfh{g ;dfj]z x'G5 . k|zf]wgsf
ljleGg k/Dk/fut ljlwx¿ cem} klg
Jofks ¿kdf k|of]u ul/G5, ljz]if u/L
cw{-;'Svf pi0fsl6a+wLo If]qsf tL

efux¿df hxfF d'Votof dfgj pkef]usf]
nflu ;f]/3'd / sf]bf] pAhfOG5 . w]/}h;f]
k/Dk/fut k|zf]wg k|ljlwx¿ >d;fWo,
gL/; / xftn] ul/G5 . tL dlxnfx?sf
nflu nueu k"/} 5f]l8Psf 5g\ . s]xL
xb;Dd, :yfgLo :jfb cg'¿k k/Dk/fut
vfgf agfpg k|of]u ul/g] ljlwx¿ ljsf;
ul/Psf 5g\ / oL p2]Zox¿sf nflu
pko'Qm 5g\ . ;fdfGotof k|of]u x'g]
k/Dk/fut k|ljlwx¿df 8]sf]l6{s]l6ª -
;fdfGotof kfpl08ª kl5 ljgf]Oª jf
slxn]sfxLF l;lˆ6ª_, dflN6ª, ls0jg,
/f]l:6ª, ˆNoflsª / u|fOl08ª ;dfj]z
5g\ . oL ljlwx¿ k|foM >d uxg x'G5g\
/ v/fa u'0f:t/sf] pTkfbg lbG5g\ . olb
k|zf]wgdf ;'wf/ ul/of] / dfu k"/f ug{
kof{Kt u'0f:t/Lo kL7f] pknAw u/fOof]

eg] ;f]/3'd / sf]bf]sf] Jofks ¿kdf
k|of]u x'g] lyof] -O:6Dofg, !(*)_.
;fdfGotof, Hjf/ / sf]bf] k|zf]wg ug]{
cf}Bf]lus ljlwx¿ ux'F / rfdn k|zf]wgsf
nflu k|of]u x'g] ljlwx¿ hlQs} ljsl;t
ePsf 5}gg\, h;nfO{ w]/}h;f] 7fpFx¿df
hf} / sf]bf]sf] t'ngfdf w]/} pRr ;Ddfg
ul/G5 . ;f]/3'd / sf]bf]sf] cf}Bf]lus
k|zf]wgsf] ;Defjgf /fd|f] 5, / w]/}
b]zx¿df ;'wfl/Psf] cf}Bf]lus k|ljlwx¿
ljsf; ug]{ k|of; ul/Psf] 5 . s:6d
ldlnªn] w]/} clk|msL b]zx¿df dxTjk"0f{
k|efj kf/]sf] 5 hxfF of] xfn} k]z ul/Psf]
5 . gfOh]l/ofdf dfq, hxfF sl/a *)
k|ltzt pjf / sf]bf]nfO{ clxn] k"/} lk7f]df
ldnfOG5, @% nfv 6geGbf a9L
;f]/3'dnfO{ o;/L k|zf]wg ul/Psf] 5 .
s]xL xb;Dd e08f/0fsf] nflu, t/ ljz]if
u/L k|zf]wgsf nflu, Hjf/sf] k|sf/ -
v}/f], ;]tf] jf kx]+nf] -dxTjk"0f{ 5 . aflx/L
pkl:ylt ljljwtfsf] k|sf/sf] s'g} ;+s]t
xf]OgÙ ;a} tLg k|sf/ ;]tf], kx]Fnf], v}/f],
/ftf] jf a}hgL b]lvg ;S5, oBlk v}/f]
;f]/3'ddf ;fdfGotof kx]Fnf] / ;]tf]
;f]/3'd eGbf uf9f aLp sf]6 x'G5 . -
kl5 o; cWofodf æ;]tf]ÚÚ zAb ;]tf] /
kx]Fnf] b'a} k|sf/sf nflu k|of]u ul/Psf]
5 ._ dxTjk"0f{ leGgtf of] xf] ls ToxfF
6]:6f 5 . 6]:6f ;fdfGotof O{+6 /ftf]
x'G5, / kL7f]df afFsL /x]sf] /ftf] 6]:6fsf]
;fgf] dfqfn] klg o;nfO{ :ki6 u'nfjLkg
lbG5, h'g w]/} dflg;x¿nfO{ cfklQhgs
nfU5 . olb ljljwtfdf 6\oflgg x'G5
eg], o;sf] w]/}h;f] 6]:6fdf kfOG5 .
6\oflgg b'O{ sf/0fn] cfklQhgs 5M o;n]
pknAw k|f]l6gsf] nflu k|lt:kwf{ u5{ /
o;df tLtf] :jfb 5 . oBlk, of] tLtf]
:jfb klg Ps k|d'v kmfObf xf], lsgeg]
o;n] bfgfbf/ r/fx¿nfO{ pRr -6\oflgg
pjf dgkb}{g . o; sf/0fn] ubf{, oL
k|hfltx¿ ;]tf] ;f]/3'dnfO{ r/fx¿n]
uDeL/ Iflt k'¥ofpg] 7fpFx¿df Jofks
¿kdf v]tL ul/G5 .
6]:6fsf] pkl:ylt b'O{ k|efjzfnL hLgx¿,
aL-! / aL-@ -Hulse, Laing and
Pearson,-!(*)_ åf/f lgoGq0f ul/G5 .
h+unL ;f ]/3 'ddf ;fdfGotof oL
k|efjzfnL hLgx¿ ;dfj]z x'G5g\, To;}n]
;]tf] xfOlj|8x¿sf] v'nf k/fu0fn]
ltgLx¿nfO{ v}/f] k|hfltx¿df ktg ug]{
k|j[lQ x'G5 . s6fO{sf] aLpsf] af/Daf/
k'gM /f]k0f ubf{ k|foM 6]:6fsf] ;fy aLpsf]
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36gf a9\b} hfG5 . 6]:6f lagfsf] aLp
eGbf 6]:6f ePsf] aLp ldNg w]/} ufx|f]
x'G5 .
v}/f] ;f]/3'd ;]tf] ;f]/3'dsf] t'ngfdf
g/d x'G5 / e08f/0fdf ;]tf] pjfsf]
t'ngfdf sL/fsf] Ifltsf] nflu a9L
;+j]bgzLn x'G5 . oBlk, ltgLx¿ v]t /
e08f/0fdf km+un Ifltsf] nflu :ki6
¿kdf sd ;+j]bgzLn x'G5g\ .
of] k|zf]wgdf 5 ls v}/f] Hjf/x¿ lgDg
sf/0fx¿sf] nflu ;a}eGbf sl7gfO{ k|:t't
ub{5 .
-ha k]/Lsfk{nfO{ qmdzM aflx/af6
x6fOG5, 6]:6f x6fpg] nueu clGtd tx
xf] .
–ev{/} v}/f] ;f]/3'd leh]sf] a]nf, k]/Lsfk{
6]:6f eGbf 7Ls dfly cnu x'G5 . olb
k]/Lsfk{nfO{ /ufOof] eg], g/d 6]:6f cem}
klg PG8f]:kd{;Fu hf]l8Psf] 5 .
–v}/f] ;f]/3'd k|foM w]/} g/d x'G5 / olb
aLp d]sflgsn k|efjsf] cwLgdf 5
eg] PG8f]:kd{ 6'6\g] k|j[lQ x'G5 .
P08f]:kd{af6 a|fpg ;f]/3'dsf] 6]:6fnfO{
cnu ug]{ ;a}eGbf /fd|f] tl/sf k]/Lsfk{sf]
leqL efuaf6 PG8f]:kd{ sf6\g' xf], h:t}
/f]n/ ldlnªdf x'G5 . t/, of] k/Dk/fut
ljlw k|of ]u u/]/ ;Dej 5}g . oL
sf/0fx¿n] ubf { v}/f ] ;f ]/3'dx¿
;fdfGotof lao/sf] pTkfbgdf dfq
k|of]u ul/G5, hxfF s]xL lttf]kg / s]xL
/ª :jLsfo{ dfq xf]Og t/ k|foM ?rfOG5 .
cGo sf]bf] M
kf}li6s b[li6sf]0faf6 sf]8f], afg{of8{ /
;fgf] sf]bf]nfO{ sd cg';Gwfg ul/Psf]
5 . sf]8f] afh/fsf] bfgf s8f, sf]lg{o;
e';Ldf aGb x'G5 h'g x6fpg ufx|f] x'G5 .
;Dk"0f{ cGgdf kmfOa/ ;fdu|L w]/} pRr
5 . sf]8f] sf]bf]df nueu !! k|ltzt
k|f]l6g x'G5, / k|f]l6gsf] kf]if0f d"No
kmS;6]n afh/fsf] t'ngfdf yf]/} /fd|f]
t/ cGo ;fgf] sf]bf]sf] t'ngfdf t'ngfTds
¿kdf kfOG5 . nfOl;g afx]s sf]8f]
afh/fsf] k|f]l6gdf l6«K6f]kmfgsf] sdL x'G5
-r'ª P08 kf]d]/]Gh, !(*%_. cGo vfBfGg
h:t}, sf]8f] sf]bf] k|f]l6gsf] kf}li6s d"NonfO{
kmnkm"nsf] k|f]l6gsf] k"/sn] ;'wf/ ul/Psf]
lyof] -/fhnIdL / d'h'dbf/, !(^^_. rgf
/ cd/fGysf] kftsf] k"/sdf sf]8f]
afh/fsf] -kLO{cf/_ )=(af6 !=( ;Dd
a9\of] -k|j4{g, !(^!_ .
afg{of8{ / ;fgf] sf]bf] ltgLx¿sf] k|f]l6g

/ ˆof6 ;fdu|Ldf ;fdfGo afh/f;Fu
t'ngf ug{ ;lsG5 !(*(_, / b'a} kmfOj/df
w]/} pRr 5g\ . #! / ##sf] nfOl;g
Pldgf] Pl;8 :sf]/sf] ;fy, ;fgf] sf]bf] /
afg{of8{ sf]bf]df sf]bf]x¿ dWo] ;a}eGbf
sd u'0f:t/sf] k|f]l6g x'G5 . afg{of8{ /
;fgf] sf]bf] ltgLx¿sf] k|f]6Lg kfrg Ifdtf,
h}ljs d"No, z'4 k|f]6Lg pkof]u / kfrg
pmhf{ ;fdu|Ldf t'ngfTds 5g\ / To;}n]
ltgLx¿sf] ;du| kf]if0f d"Nodf .
;f]/3'd M
h'xf/df sRrf af];f]sf] dfqf # k|ltzt
x'G5, h'g ux'F / rfdnsf] t'ngfdf a9L
t/ ds}sf] eGbf sd x'G5. sL6f0f' /
PNo'/f]g txx¿ lnlk8 c+zdf d'Vo
of]ubfgstf{ x'g\ . sL6f0f' cfkm}+n] s'n
ˆof6sf] nueu *) k|ltzt k|bfg ub{5
-?gL / ;]gf{ -;flNbe/, !(!_. sg]{n 6\of6
w]/} h;f] sL6f0f'df /x]sf] x'gfn] 7"nf] e|'0f
c+z ePsf] ;f]/3'd pTkl/jtL{x¿df
af];f]sf] dfqf ;fdfGo eGbf a9L -%=*
b]lv ^=^ k|ltzt_ x'G5 -hDa'gfyg,
!(*)_. cgfhsf] l/kf]6{ ul/Psf] ˆof6
;fdu|Ldf leGgtfx¿ cf+lzs ¿kdf sg]{n
ˆof6sf] lgsf;Lsf] nflu k|of]u ul/g]
ljleGg ljnfos k|0ffnLx¿nfO{ >]o lbg
;lsG5 . k|fO; P08 kf;{g -!(&%_ n]
;f]3{d ˆof6df Go"6"n lnlk8 c+z *^=@
k|ltzt, UnfOsf]lnlk8 #=! k|ltzt /
km:kmf]lnlk8 !)=& k|ltzt /x]sf] atfPsf]
5 .
w]/} v]tL ul/Psf] / h+unL ;f]/3'd -
Stemler et all, !(&^_ aLrsf]
;fdu|Ldf s'g} dxTjk"0f{ leGgtf l/kf]6{
ul/Psf] lyPg . sflkm/, sfp8f6d /
h+unL h'jfdf ˆof6L Pl;8 afO{sn/,
b'/f{ / lugL ;d"xsf] t'ngfdf pNn]vgLo
¿kdf a9L lyof] . csf]{tkm{, sfp8f6d
k|sf/x¿df ;a}eGbf sd lngf]lns Pl;8
lyof] / afO{sn/, b'/f{ / lugL k|hfltx¿df
h+unL / sflkm/ ;f]/3'd eGbf a9L lyof].
cf]lns / lngf]lns Pl;8x¿ gsf/fTds
¿kdf Pscsf{;Fu ;DalGwt lyP. ds}sf]
af];f]sf] ˆof6L Pl;8 ;+/rgf -lngf]lns
Pl;8 $( k|ltzt, cf]lns #! k|ltzt,
kflNdl6s !$ k|ltzt, lngf]n]lgs @=&
k|ltzt, l:6ol/s @=! k|ltzt_ ds}sf]
af];f] h:t} lyof] t/ a9L c;+t[Kt lyof] -
?gL, !(&*_.
sf]bf] M
cf}+n], kmS;6]n / sf]8f] sf]bf]df cGo

sf]bf]sf] t'ngfdf sg]{ndf sd af];f] ePsf]
b]lvG5 hals ;fwf/0f sf]bf]sf] af];f]sf]
dfqf Hjf/sf] h:t} lyof] . sf]bf]df df]tLsf]
af];f]sf] dfqf ;a}eGbf a9L x'G5 .
Lai / Varriano-Marston !(*)_ n]
df ]tL sf ]bf ]sf ] rf/ ljleGg yf ]s
hg;+Vofsf] ˆof6L Pl;8 ;+/rgfdf
dxTjk"0f{ leGgtfx¿ b]v] . lnlk8 lgsf;L
k|lqmofx¿df leGgtfx¿ ;fy} cfg'j+lzs
kl/jt{gzLntf df]tL afh/f -h]nd /
kfj]n, !(&!_ sf] ̂ of6L Pl;8 ;fdu|Ldf
leGgtfx¿df of]ubfg ug{ b]vfOPsf] lyof].
lk|m / afp08 6\of6 b'a}df k|d'v ˆof6L
Pl;8x¿ lngf]lns, cf]lns / kfldl6s
Pl;8x¿ kfOof] . km}6L Pl;8 ;+/rgfdf
leGg leGgtf t6:y lnlk8, km:kmf]lnlk8
/ UnfOsf]lnlk8 c+zx¿df gf]6 ul/Psf]
lyof] -cf];fuL / s]6\;, !(*$_. lngf]lns
Pl;8df t6:y lnlk8 ;a}eGbf a9L /
kflNdl6s Pl;8df ;a}eGbf sd lyof]Ù
kmf]:kmf]lnlk8 cf]lns Pl;8df ;a}eGbf
sd / kflNdl6s Pl;8df pRrtd lyof]Ù
/ lngf]n]lgs Pl;8df UnfOsf]lnlk8
;a}eGbf a9L lyof] .
;fwf/0f afh/f / kmS;6]n afh/fsf] ̂ of6L
Pl;8 ;+/rgf ;f]/3'dsf] eGbf km/s lyPg
-Hulse, Laing / Pearson, !(*)_.
;fwf/0f sf]bf]df !=* b]lv #=( k|ltzt
lnlk8x¿ kfOG5 / nueu @$ k|ltzt
cGgsf] af];f] e|'0fsf] c+zdf lyof]. ˆof6L
Pl;8 k|f]kmfOnn] b]vfPsf] 5 ls ;+t[Kt
ˆof6L Pl;8 s'n !&=( b]lv @!=^ k|ltzt
/ c;+t[Kt ˆof6L Pl;8 &* b]lv *@
k|ltzt lyof] . ;fwf/0f sf]bf]sf] sg]{naf6
lgsflnPsf] ckl/is[t af];f]df *=# b]lv
!)=% ldnLu|fd le6fldg P / *& b]lv
(^ ldnLu|fd le6fldg O{ k|lt #)) u|fd
x'G5 . k|zf]wg ubf{, le6fldg P sf] ;a}
ultljlw x/fPsf] lyof] / le6fldg O{ df
pNn]vgLo xflg ePsf] lyof] . le6fldg
O{ klg h'xf/sf] cGgaf6 lgsflnPsf]
af];f]df kfOG5 .
vlghx¿ M
;f]/3'd / sf]bf]sf] bfgfsf] vlgh ;+/rgf
w]/} kl/jt{gzLn x'G5 . cfg'j+lzs
sf/sx¿ eGbf al9, a9\bf] If]qdf ljBdfg
jft fj/0 f Lo cj:yfx¿n ] oL
vfBfGgx¿sf] vlgh ;fdu|LnfO{ c;/
u5{ .
;f]/3'd M
;f]/3'd sg{ndf vlgh kbfy{ c;dfg
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¿kdf ljt/0f ul/G5 / sL6f0f' / aLh-
sf]6df a9L s]lG›t x'G5 -xa8{, xn /
cn{, !(%)_. Pedersen and Eggum
-!(*#_ n] b]vfPsf] 5 ls lr;f] lk7f]df
km:kmf]/;, kmnfd, h:tf / tfdf h:tf
vlghx¿ sd lgsf;L b/df 36]sf] 5 .
To;}u/L, /]zfo'Qm aLp-sf]6 x6fpg
cgfhnfO{ df]tL nufpgfn] ;f]/3'dsf]
vlgh ;fdu|Ldf pNn]Vo sdL cfPsf]
lyof] -z+s/ /fj / b]j:yn], !(*)_. oBlk,
oL cWoogx¿n] of] klg b]vfPsf] 5 ls
kmnfdsf] Ogle6«f] pknAwtf ionizable
kmnfdsf] cfwf/df s'n kmnfdsf] k|ltzt
df]tL -kn{_bfgfdf a9L lyof] . b]x'ln+un]
kmnfdsf] pknAwtfdf ;'wf/ u5{ lsgeg]
xndf kmfO6]6 k|z:t x'G5, kmnfd /
s]xL cGo vlghx¿nfO{ afFWg] / h}ljs
¿kdf cg'knAw agfpg] of}lus -cWofo
^_. Mbofung / Ndjouenkeu -
!(()_n] b]v] ls 3'ngzLn / cfogfOh]an
kmnfdsf] k|ltzt k/Dk/fut ¿kdf df]6f{/
/ d';nL k|of]u u/]/ bfgf ldnfP/ tof/
kfl/Psf] eGbf oflGqs ¿kdf lgjf{x
ul/Psf] ;f]/3'daf6 agfOPsf] u'|Pnx¿df
a9L lyof] . kmnfdsf] pknAwtfdf ePsf]
j[l4sf] >]o cf+lzs ¿kdf d]sflgsn
ldlnªdf km fO6 ]6 -;d [4 xnsf ]
s'zntfk"j{s x6fpg] / cf+lzs ¿kdf
l8x'ln+u cl3 cgfh lehfpg] qmddf
kmfO6]6sf] 7"nf] ljgfznfO{ lbOPsf] lyof] .
ef/tLo dlxnfx? df cWoogdf,
kmnfdsf] cjzf]if0f pRr 6\oflgg Hjf/
v]tLx? -Gillooly et all, !(*$_ eGbf
6\oflgg-/lxt af6 pRr lyof] . cgfhsf]
df]tLn] pRr / sd 6\oflgg b'a} k|sf/sf
kmnfdsf] cjzf]if0fdf ;'wf/ Nofof] .
/fwfs[i0fg / lzjk|;fb -!(*)_ n]
;fdfGo / Plglds ljifox¿df kmnfdsf]
h}jpknAwtf d"Nofª\sg u/] h'g b'O{
k|sf/sf Hjf/df qmdzM @) / !#^
ldnLu|fd 6\oflgg / !^) / @&# ldnLu|fd
kmfOl6g km:kmf]/; k|lt !) u|fd 5 .
;fdfGo ljifox¿df sd / pRr–6\oflgg
;f]/3'daf6 kmnfdsf] cjzf]if0f clgjfo{
¿kdf ;dfg lyof] . oBlk, Plglds
ljifox¿df of] pRr–6\oflgg ;f]/3'dsf]
;fy pNn]vgLo ¿kdf sd lyof] . b'O{
h'xf/L vfgfsf] kmfO6]6 ;fdu|Lsf]
a/fa/Ldf kmnfdsf] cjzf]if0fdf leGgtf
ufoa eof] . of] lgisif{ lgsflnof] ls
b'O{ k|sf/sf Hjf/df /x]sf] 6\oflggsf]

:t/df, kmnfdsf] h}ljs pknAwtf
lgwf{/0f ug{ 6\oflggsf] ;fgf] e"ldsf
lyof] .
;f ]/3'd le6fldgM
;fwf/0ftof ;f]/3'd / sf]bf] aL-sDKn]S;
le6fldgsf k|z:t ;|f]t x'g\ . s]xL kx]Fnf]-
PG8f]:kd{ k|hfltx¿df ß-carotene
x'G5 h;nfO{ dfgj z/L/n] le6fldg P
df ¿kfGt/0f ug{ ;S5 . Blessin,
VanEtten / Wiebe -!(^*_ n]
;f]/3'dsf] k[ys Sof/f]6Lgf]O8x¿ /
No'l6g, zeaxanthin / ßcarotene
klxrfg u/] . ;"o{gf/fo0f /fj, ?lSd0fL
/ df]xg -!(^*_ n] ltgLx¿sf] ß-caro-
tene ;fdu|Lsf] nflu Hjf/sf w]/}
k|sf/x¿sf] ljZn]if0f u/] . leGgtfx¿
w]/} 7"nf lyP, dfgx¿ ) b]lv )=)(&
ldnLu|fd k|lt !)) u|fd cgfh gd"gfdf .
Sof/f]l6gsf] kmf]6f];]lG;l6e k|s[lt /
jftfj/0fLo sf/sx¿sf ] sf/0fn ]
kl/jt{gzLntfnfO{ Wofgdf /fVb}, kx]Fnf]–
PG8f]:kd{ k|hfltx¿ le6fldg P sf] k"j{jtL{
cfxf/ ;|f]tsf] ¿kdf sd dxQ\jsf] x'g
;S5 .
cGo ˆof6-3'ngzLn le6fldgx¿, h:t}
D, E / K sf] kQf nufpg ;lsg] dfqf
klg ;f ]/3 'dsf ] bfgfdf kfOG5 .
;fwf/0ftof pkef]u ug]{ pjf le6fldg
;Lsf] ;|f]t xf]Og. c+s'/0f x'Fbf le6fldg
;Lsf] s]xL dfqf cGgdf ;+Zn]lift x'G5 /
ls0jg ubf{ le6fldgsf] dfqfdf yk j[l4
x'G5 -6f}/, kjf/ / O+un], !(*$_. ux'F,
rfdn, ds} jf df]tL sf]bf]df cfwfl/t
cfxf/df lugL ;'Fu'/x¿df v'jfpg]
k/LIf0fx¿df, clwstd\ j[l4sf] nflu
hgfj/x¿sf] le6fldg ;L cfjZostf
ltgLx¿sf] cfxf/df Sofl;g v'jfOg]
hgfj/x¿sf] eGbf kfFr u'0ff a9L lyof]
-Snf]kkm]G:6fOg, e]l/ofgf]-df;{\6g /
xf];]gL ., !(*! a,bM Klopfenstein,
Hoseney and Varriano-
Marston, !(*!_. cfO;f]lg6"f]h]g;,
cfO;f]sfnf]l/s, kf}li6s ¿kdf kof{Kt
cfxf/df cfwfl/t pjfdf cfwfl/t lugL
;'Fu'/x¿nfO{ k|lt lbg $) ldnLu|fd
le6fldg ;L rflxG5 hals s]l;g-
cfwfl/t cfxf/df @ ldnLu|fd . pRr
:t/sf] cfxf/ P:sla{s Pl;8n] ;f]/3'ddf
cfwfl/t cfxf/df lgofl;g-:k]ol/ª k|efj
kf/]sf] lyof]. rfvnfUbf] s'/f s] 5 eg],
hgfj/x¿nfO{ $) ldnLu|fd P:sla{s

Pl;8 v'jfOPsf] pgLx¿sf] /ut /
sn]hf]df sf]n]:6"f]nsf] :t/ sd lyof] .
d'Votof ;f]/3'd vfg] hg;+Vofsf]
kf]if0fsf] ;DaGwdf oL cjnf]sgx¿sf]
dxTj yk cg';Gwfg cfjZos 5 .
aL–;d"xsf] le6fldgx¿ dWo], yfofldg,
l/af]ˆn]leg / lgofl;gsf] ;f+›tf ds}df
ePsf le6fldgx¿;Fu t'ngf ug{ ;lsG5
-tflnsf !&_. ljz]if u/L lgofl;g -
Hulse, Laing and Pearson,
!(*)_ sf] nflu l/kf]6{ ul/Psf] dfgx¿df
Jofks leGgtfx¿ cjnf]sg ul/Psf] 5 .
pRrtd lgofl;g ;fdu|L, (=!^ ldnLu|fd
k|lt !)) u|fd, 6\ofg/, lkmkm/ / sl6{;
-!($&_åf/f l/kf]6{ ul/Psf] lyof] .
Olyof]lkofnL pRr–nfOl;g ;f]/3'd
k|hfltx¿ klg lgofl;gdf w]/} pRr lyPÙ
k|lt !)) u|fd dfgx¿ IS !!!^&=% mg
/ IS !!&=^* df !!= mg lyP, hals
;fdfGo ;f]/3'ddf @=( b]lv $=( mg -
kGt, !(&%_.
cgfhsf] bfgfdf lgofl;g afp08 ¿kdf
cjl:yt x'G5 h'g Iff/df 3'ngzLn x'G5
t/ h}ljs ¿kdf dfgjsf nflu cg'knAw
dflgG5 -uf]N8l:dy P6 cn ., !(%^_.
3f]if, ;/sf/ / u'xf -!(^#_ n] ;f]/3'dsf]
bfgfdf *) b]lv () k|ltzt lgofl;g
afWosf/L ¿kdf /x ]sf] / Iff/sf ]
pkrf/kl5 dfq lgofl;g P;]df k|of]u
x'g] ;'IdhLjsf] j[l4sf nflu pknAw
ePsf] b]v] . Adrian, Murias de
Queroz / Frangne -!(&)_ n] ljleGg
lgsf;L k|lqmofx¿ k5\ofP / e]§fP ls
@)b]lv @* k|ltzt lgofl;g lr;f] kfgL
lgsfNg ;lsG5 / o;/L h}ljs ¿kdf
pknAw 5, ds}df $% k|ltztsf]
t'ngfdf. a]njfbL / uf]kfng -!(^^_ n]
s's'/x¿df u/]sf] cWoogdf lgofl;g
k"0f{tof lr;f] kfgLdf 3'ngzLn x'g] /
o;/L pknAw ePsf] 3f]if, ;/sf/ /
u'xf -!(^#_ / Pl8«og, d'l/of; 8]
Sj]/f]hsf] eGbf Psbd} leGg ePsf] b]v] .
/ Frangne -!(&)_. cGo cWoogx¿ -
sf6{/ / sf/k]G6/, !(*@_ n] b]vfPsf] 5
ls ;f]/3'dsf] bfgfdf lgofl;g pRr-
cf0fljs–jhg sDKn]S;sf ] ¿kdf
pkl:yt lyof] / cGgsf] Iff/ pkrf/
kl5 d';fx¿nfO{ h}ljs ¿kdf pknAw
lyof] t/ kfgLdf pdfn]kl5 xf]Og .
pdfn]sf] cGgdf s'n lgofl;g k|lt !))
u|fd wfgdf &=)& ldnLu|fd, ux'Fdf %=&#
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ldnLu|fd, h'jfdf $=%# ldnLu|fd /
ds}df !=** ldnLu|fd lyof]. d';fdf
pknAw s'n lgofl;gsf] cg'kft wfgdf
$! k|ltzt, ux'Fdf #! k|ltzt, h'jfdf
## k|ltzt / ds}df #& k|ltzt /x]sf]
5 . o;/L cgfhsf] bfgfdf lgofl;g
h}jpknAwtf ;Lldt ePsf] kfOof] -Wall
and CarpenterÚ !(**_.
cGo aL-hl6n le6fldgx¿ dxTjk"0f{
dfqfdf ;f]/3'ddf kfOG5 le6fldg @^ -
)=% ldnLu|fd k|lt !)) u|fd_, kmf]nfl;g
-)=)@ ldnLu|fd_, KofG6f]y]lgs Pl;8 -
!=@% PdP_ / afof]l6g -)=)$@ PdP_ -
; +o 'Q m / fHo / f l i6 «o cg ';Gwfg
kl/ifb÷/fli6«o Ps]8]dL ckm lj1fg,
!(*@_.
sf]bf] pknAw 8f6f df]tL sf]bf], cf}+n]
sf]bf] / dfOg/ sf]bf]sf] le6fldg ;fdu|L
sf] af/] df w]/} sd 5 . yfofldg /
l/af]ˆn]leg ;fdu|Ldf oL afh/fx¿
;f]/3'd eGbf yf]/} km/s lyP . lgofl;g
;fdu|L, tyflk, ltgLx¿dWo] sd lyof] .
3f]if, ;/sf/ / u'xf -!(^#_ n] hf}xf/df
h:t} df]tL kn{ sf]bf]sf] bfgfdf *) b]lv
() k|ltzt lgofl;g h}ljs ¿kdf
pknAw gePsf] kQf nufP . Pl8«og,
d'l/of; 8] Sj]/f]h / k|mfGUg] -!(&)_,
tyflk, df]tL sf]bf]df #! b]lv $) k|ltzt
lgofl;g lr;f] kfgLaf6 lgsfNg ;lsg]
/ o;/L pknAw ePsf] kQf nufP .
;fgf] sf]bf]df s'n lgofl;g w]/} pRr
lyof] -!)=** ldnLu|fd k|ltzt_, cGo
cgfhsf] t'ngfdf sl/a b'O{ b]lv tLg
u'0ff a9L, t/ To;sf] !# k|ltzt dfq
lr;f] kfgL lgsfNg ;lsG5 . vlnn /
;jfof -!(*$_ n] df]tLsf] lk7f]af6
k/Dk/fut ljlwaf6 tof/ kfl/Psf] /f]6Ldf
kL7f]sf] t'ngfdf yfofldg, KofG6f]y]lgs
Pl;8 / kmf]lns Pl;8sf] dfqf lgs} sd
ePsf] kQf nufP . sf]bf]sf] kL7f]df
KofG6f]y]lgs Pl;8 ck]Iffs[t pRr lyof] .
df ]tL afh/fsf gf } k |hf ltx¿df
yfofldgsf] dfqf )=@( b]lv )=$
ldnLu|fd k|lt !)) u|fd, cf};t )=#$
ldlnu|fd -rf}xfg, ;'g]hf / ef6, !(*^_
df km/s x'G5. $* 306f;Dd df]tL,
cf}Fn] / kmS;6]n afh/fsf] bfgfsf]
c+s'/0fn] qmdzM *, % / ^ ldnLu|fd
k|lt !)) u|fddf P:sla{s Pl;8 a9\of] .
lyofldg ;fdu|Ldf klg ;fgf] t/
pNn]vgLo j[l4 ePsf] lyof] -dNn]zL /

b]lzsfrf/, 1986a_. cf]kf]s', cf]x]gx]g
/ Olhof]kmf]/ -!(*!_ n] $* 3G6f;Dd
c+s'l/t / $% l8u|L ;]lG6u|]8 tfkqmddf
eTs]sf ] df]tL sf ]bf ]df yfofldg,
l/af]̂ n]leg, P:sla{s Pl;8, le6fldg P
/ 6f]sf]km]/f]ndf j[l4 ePsf] b]v] . tyflk,
lgofl;g nueu #) k|ltztn] 36\of] .
cflnof / uLjf{gL -!(*!_ n] df]tL sf]bf]sf]
ls0jgdf yfofldg -() k|ltzt;Dd_ /
l/af]ˆn]leg -*% k|ltzt_ a9]sf] b]v] .
t/, lsl0jt Aof6/nfO{ afkm ubf{ yfofldg
-^$ k|ltztdf_ / l/af]ˆn]leg -@*
k|ltztdf_ clsl0jt Aof6/sf] k|f/lDes
dfgeGbf sd eof] . bf;]Gsf] -!(*)_
åf/f df]tL afh/fsf] kL7f]sf] ls0jgdf
o:t} le6fldg 3f6fx¿ cjnf]sg ul/Psf]
lyof] .
vfgf M
cfx f/ km fOa/ zAb ; ]No 'nf ]h ,
x]ld;]No'nf]h, k]lS6g, cf]lnuf];fs/fO8\;,
ud / ljleGg lnlUgkmfO8 of}lusx¿
;lxt ckr ug { g;lsg ] la?jf
kf]ln;fs/fO8x¿sf] ljljwtfnfO{ j0f{g
ug{ k|of]u ul/G5 . Trowell -!(&^_ sf]
kl/dflh{t kl/efiff cg';f/, cfxf/ kmfOa/
nfO{ lnlUgg / kf]ln;fs/fO8 sf] of]u
sf] ¿k df kl/eflift ul/Psf] 5 h'g
dfgj kfrg ky sf] cGthf{t OGhfOdx?
åf/f xfO8«f]nfOH8 5}g . sfdy / a]njfbL
-!(*)_ n] e]§fP ls Hjf/sf] k|d'v
c3'ngzLn kmfOa/ sDkf]g]G6 ;]No'nf]h
lyof], h'g Hjf/ k|hfltx¿df !=!( b]lv
%=@# k|ltzt;Dd leGg x'G5. s'g} klg
aLp ;fdu|Ldf cfxf/ kmfOa/sf b'O{
;|f]tx¿ 5g\, cyf{t\ xn jf k]/Lsfk{ /
;]n kvf{n ;+/rgfTds 36s. la?jfsf]
sf]lifsf kvf{nx¿df lnlUggsf] cltl/Qm
w]/} u}/-sfaf]{xfO8«]6 36sx¿ x'G5g\, h:t}
k|f]6Lg, lnlk8 / csfa{lgs ;fdu|L, /
ltgLx¿n] kf ]ln;]s/fO8sf u'0fx¿
kl/dfh{g u5{g\ . vfgfdf s'n cfxf/
kmfOa/sf] dfkgsf] nflu w]/} b[li6sf]0fx¿
;'emfj lbOPsf] 5 . k|To]s ljlwdf s]xL
;Lldttfx¿ 5g\ h;n] ljleGg vfB
kbfy{x¿sf] nflu l/kf]6{ ul/Psf] cfxf/
kmfOa/ ;fdu|Ldf ko{j]lIft leGgtfx¿df
of]ubfg ug{ ;S5 .
;f]/3'd M
Bach Knudsen and Munck -
!(*%_ n] kQf nufof] ls ;fdfGotof
pkef]u ul/Psf] nf]6flgg ;'8fgL ;f]/3d

ljljwtf, 8fa/df s'n cfxf/ kmfOa/
;fdu|L &=^ k|ltzt lyof] hals pRr
6\oflgg ;'8fgL hft, km]6]l/6fdf (=@
k|ltzt x'G5 . b'a} k|hfltx¿df s'n cfxf/
kmfOa/sf] Ps k|d'v cg'kft kfgL
c3'ngzLn lyof] -8fa/df 6=5 k|ltzt
/ km]6]l/6fdf &=( k|ltzt_. b'O{ k|sf/df
Pl;8 l86h]{G6 kmfOa/ klg km/s lyof] -
8fa/df @=( k|ltzt / km]6]l/6fdf #=^
k|ltzt_. cfxf/ kmfOa/sf] lnlUgg c+zdf
kf]lnkm]gf]nsf] of]ubfg pRr-6\oflgg
ljljwtfdf cfxf/ kmfOa/sf] pRr
d"Nox¿sf] nflu lhDd]jf/ lyof] .
cgfhsf] blnofsf] ¿kdf ;f]/3'd
ksfpFbf pmhf{sf] pknAwtf 36\of],
d'Votof OGhfOd-k|lt/f]wL :6fr{sf]
u7gsf] sf/0fn] ubf{, :ki6 ¿kdf b'a}
k|hfltx¿sf] cfxf/ kmfOa/ ;fdu|L
a9\5 . pH #=( df ls0jgn] k|lt/f]wL
:6fr{sf] lgdf{0fnfO{ lhTg d2t u¥of] /
vfgf ksfpFbf lnlUggsf] u7gnfO{ klg
/f]Sof]. ux'F, /fO{, hf} jf ds}sf] t'ngfdf,
b'O{ k|sf/sf Hjf/df s'n cfxf/ kmfOa/
sd lyof] . s'n cfxf/ kmfOa/ / Pl;8
l86h]{G6 kmfOa/df afFlwPsf] k|f]l6gsf]
dfqf ux'F / cGo vfBfGgsf] t'ngfdf w]/}
a9L lyof], / of] afWotf vfgf ksfpgdf
a9\of], ljz]if u/L pRr-6\oflgg pjfdf .
ls0jg jf pH #=( df cDnLs/0fn] k|f]6Lg
afOl08ªnfO{ /f]S5 . oL cjnf]sgx¿n]
;+s]t ub{5 ls k/Dk/fut ;'8fgL ls0jg
ljlwdf dxTjk"0f{ kf]if0f kmfObfx¿ 5g\ .
ksfpFbf lsl0jt pTkfbgsf] le6fldg
;fdu|Ldf s'g} kl/jt{g ePg .
8fO6/L kmfOa/n] s]xL kf]ifs tTjx¿sf]
pknAwtfdf s]xL k|lts"n k|efj kf5{ .
kmfOa/ / kmfO6]6df ;d[4 ;f]/3'd
cfxf/df d';fsf] l6laofdf h:tf /
kmnfdsf] Psfu|tf sd kmfOa/ ;fdu|L
ePsf] u}/ hf} cfxf/df d';fsf] t'ngfdf
pNn]vgLo ¿kdf sd lyof] -All and
Harland, !((!_.
cgfhsf] ;hfj6 kmfOa/ x6fpg] ljlwx¿
dWo] Ps xf] . Cornu and Delpeuch
-!((!_ n] kQf nufof] ls *) k|ltzt
pjfsf] cfxf/df jo:s ljifox¿df :ki6
gfO6«f]hg kfrg Ifdtf ̂ %=$ af6 ̂ )=%
k|ltztdf 36]sf] 5 ha cfxf/df l8x:s
ul/Psf] ;f]/3'dnfO{ ;Dk"0f{–bfgf ;f]/3'dn]
k|lt:yflkt u¥of] . ;Dk"0f{ cGg ;f]/3'd
cfxf/df ljifox¿sf] s'n dn kbfy{ a9L
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lyof]. dndf gfO6«f]hg / kmf'ld{s Pl;8
c3'ngzLn kbfy{ klg a9\of] .
sl/d / ?gL -!(&@_ n] ;f]/3'ddf
k]G6f];gsf] dfqf @=%! b]lv %=%&
k| ltzt;Dd km/s /x]sf] atfP .
k]G6f];gx¿ cGgsf] bfgfsf] sf]lzsfsf]
kvf{nx¿df b]vf kbf{ kf]ln;]s/fO8x¿sf]
ljifd ld>0f xf], h;dWo] w]/}df k|f]l6gx¿
x'G5g\ .
Earp et al. -!(*#_n] ;f]/3'd k]/Lsfk{,
PNo'/f]g / PG8f]:kd{df ldl>t lnª\s
ul/Psf] ß-Un'sfG; klxrfg u¥of] . oL
ß-glucans kfgLdf 3'ngzLn x'G5g\ /
lrklrkf , lrklrkf ;dfwfgx¿
agfpF5g\ . of] ;DklQ ;f]/3'dsf] dflN6+u
/ lao/sf] ksfpg dxTjk"0f { 5 .
Klopfenstein / Hoseney -!(*&_
n] ß-glucan -& k|ltzt tf}n_ ;Fu alnof]
;]tf] kL7f]af6 agfOPsf] /f]6L v'jfPsf]
d';fdf c;'/lIft kL7f]sf] /f]6Lsf] t'ngfdf
;L/d sf]n]:6«f]n pNn]vgLo ¿kdf sd
ePsf] b]v] . cf]6, hf}, ux'F / ;f]/3'daf6
cnu ul/Psf] Un'sfG;n] sf]n]:6«f]n sd
ug]{ u'0f klg b]vfPsf] lyof] .
;f]/3'd / sf]bf]af6 agfOPsf vfg]s'/fsf]
kf]if0fsf] u'0f:t/ M
of] sf/0fsf] ¿kdf v8f 5 ls ha cGg
k|zf]wg ul/G5, s]lx kf]ifs tTjx¿ x6fpg'
k5{ / of] klg ls aLpsf] s'g} klg 36ssf]
7\ofSs} ;dfg'kflts c+z x6fpg'n] afFsL
/x]sf] kf]if0fsf] u'0f:t/nfO{ c;/ u5{ .
kmn:j¿k, ldlnªsf] kf]if0f k|efj
;DejtM o;nfO{ x6fpg k|of]u ul/Psf]
ljlwdf x6fOPsf ;fdu|Lsf] dfqfdf lge{/
ub{5 . To;}n] ljleGg tof/L k|ljlwx¿
;dfj]z ePsf ljleGg l/kf]6{x¿ t'ngf
ug{ ufx|f] 5 . Reichert and Youngs
-!(**_ n] l/kf]6{ u/]sf] 5 ls k/Dk/fut
¿kdf ;hfOPsf] ;f]/3'd / sf]bf]df 3if{0f
¿kdf ;hfOPsf] cGg eGbf a9L t]n /
v/fgL x'G5 t/ k|f]l6gsf] dfqf ;dfg
lyof]. k'ikDdf -!(()_n] 8]sf]l6{s]zgn]
s'n k|f]l6g / nfOl;gnfO{ qmdzM ( /
@! k|ltztn] 36fPsf] t/ o;n] afFsL
k|f]l6gsf] pkof]udf klg ;'wf/ u/]sf]
atfPsf] 5 . vlghsf] xflg Go"g lyof] .
8]sf]l6{s]zgn] kf]ifs tTjx¿sf] h}ljs
pknAwtf / pkef]Qmf :jLsfo{tfdf ;'wf/
Nofof] .
kf]ifs tTjx¿ M -/ Go"l6«zgn sf/sx¿_
x6fpg] ;Gt'ng nfebfos 5 ls 5}g

eGg] k|Zg xf] h'g ;Fw} Wofgk"j{s ljZn]if0f
ug{'k5{ . Organoleptic sf/sx¿ klg
ljrf/ ug{'k5{ . jf:tjdf s] ul/G5 Tof]
;Fw} /fd|f]sf] nflu kf]if0f x'Fb}g, / Ps
k|sf/sf] cfxf/df s] pQd x'G5 Tof] ;Fw}
csf]{sf] nflu pQd x'Fb}g .
c+s'/0fn] cGgsf] kf}li6s u'0f:t/df
pNn]vgLo kl/jt{g NofpF5 . ;'Svf
kbfy{sf] Ifltsf] sf/0fn] :ki6 ¿kdf
s]xL kl/jt{gx¿ x'g]5g\, t/ w]/} dxTjk"0f{
kl/jt{gx¿ . h:t} a9\bf] OGhfOd ultljlw
/ :6fr{nfO{ lrgLdf ¿kfGt/0f, a9\bf]
k|lqmofsf] kl/0ffd xf]. c+s'l/t h'jfdf
;fOgfO8sf] ljiffQmtf klxn] g} pNn]v
ul/Psf] 5 . ;fOgfO8 OGh];gaf6 la/fdL
x'g] jf d[To' x'g] vt/fnfO{ ;Fw} dgdf
/fVg'k5{ .
c+s'/0f ePsf] Hjf/sf] aLpsf] kf]if0fsf]
u'0f:t/df ;do / tfkqmdsf] k|efj
c+s'/0f kl5sf] ;do -lbg_ c+s'/0f -Ü_
sf]nf]K6fOn nDafO{
RNV -Ü_ PERb pknAw Pldgf] Pl;8 -
mg÷g N_
 Lysine Tryptophan Methionine
u}/ c+s'/0f lgoGq0f .
;|f]tM jfFª / lkmN8\;, !(&*.
jfª P08 lkmN8\; -!(&*_ n] ;f]3{dsf]
c+s'/0fn] ;fk]If kf]if0f d"No -RNV_ %$=^
af6 ^# k|ltzt / k|f]l6g bIftf cg'kft
-PER!=% af6 !=& df a9]sf] km]nf kf/]sf]
5 . ToxfF Iysine, methionine / tryp-
tophan df kof{Kt j[l4 ePsf] lyof] .
dNn]zL / b]lzsfrf/ -!(*^aL_ n] cf}+n],
df]tL / kmS;6]n sf]bf]sf] c+s'/0fn] s'n
k|f]l6g / cfb{|tfdf clnslt sdL cfPsf]
atfP . d'Vo nfe phyate sf] :t/df
sdL / ascorbic Pl;8, lysine /
tryptophansf] :t/df j[l4 lyof] .
dNn]zL, b]lzsfrf/ / j]+s6 /fj -!(*^_
n] klg c+s'/0fn] kmfO6]6sf] dfqfnfO{
pNn]vgLo ¿kdf 36fPsf] kQf nufP,
h;n] kmnfdsf] cjzf]if0fdf ;'wf/
Nofof] . c+s'/0f, e'g] / 5Ngn] cf}+n]sf]
sf]bf]sf] k|f]l6g ;fdu|L &=& af6 #=(
k|ltztdf 36fPsf] 5 -x]dglngL P6
cn., !(*)_.
ls0jgsf] ;dodf x'g] kl/jt{gx¿df
Pldgf] gfO6«f]hgdf x'g] j[l4, k|f]l6gsf]
lj36g / pkl:yt x'g ;Sg] s'g} klg
cj/f]wsx¿sf] ljgfz ;dfj]z x'G5 .
ljleGg Pldgf] Pl;8x¿ -ljz]if u/L

d]lyof]gfOg_ / le6fldgx¿df pNn]vgLo
j[l4 b]vfOPsf] 5 -sfhfgf; / lkmN8\;,
!(*!Ù Pp / lkmN8\;, !(*!_ ;f]/3'dsf]
ls0jgsf] kl/0ffd :j¿k -tflnsf @&_Ù
kf}li6s d"Nodf j[l4 ePsf] klg l/kf]6{
ul/Psf] 5 . Axtell et al. -!(*!_
km]nf k¥of] ls ;f]/3'dsf] lsl0jt
pTkfbgx¿ lsl0jt pTkfbgx¿ eGbf
a9L kfrg x'g ;S5 . ls0jg jf
cDnLs/0fn] kf]lnkm]gf]nsf] k|f ]6Lg-
afWosf/L k|efjnfO{ /f]S5 -afv g8;]g
/ d'+s, !(*%_. Obizoba / Atii -!(*!_
n ] ls0jgn ] c +s ' l/t ;f ] /3 'ddf
;fOgfO8sf] :t/ sd u/]sf] atfP . o;n]
OGhfOd-k|lt/f]wL :6fr{nfO{ klg sd u¥of]
/ k]6 km'Ng] zs{/f /}lkmgf]h / :6]lrof]hsf]
Psfu|tfnfO{ 36fof] -cf]8'Gkmf / P8]on],
!(*&_. /a8Lsf] :6fr{ / k|f]6Lg kfrg
Ifdtf, df]tL sf]bf]af6 agfOPsf] pTkfbg,
nfdf] ls0jg ;Fu a9\of] -wgv]/ / rf}xfg,
!(*&_.
MacLean et al. -!(*#_n] 8]sf]l6{s]zg
/ PS;6«;gn] ;fgf aRrfx¿nfO{ ;f]/3'd
k|f]6Lg 6]8sf] :ki6 kfrg Ifdtfdf ;'wf/
ug{ ;S5 eg]/ b]vfPsf] 5 . aflx/ lgsfNg'
cl3 SoflN;od xfO8«f]S;fO8 yKbf klg
kfrg Ifdtfdf ;'wf/ eof] -kmfkf]h'jf],
dfuf / hfg;]g, !(*&_.
;f]/3'd / sf]bf]sf vfBfGgnfO{ k/Dk/fut
pTkfbg / u}/k/Dk/fut cf}Bf]lus
pTkfbg u/L b'O{ efudf juL{s/0f ug{
;lsG5 . ck|zf]lwt jf k|zf]lwt cGgnfO{
k"/} ksfpg jf ;hfpg ;lsG5 /
cfjZos ePdf cWofo # df j0f{g
ul/Psf] s'g} klg k/Dk/fut jf cf}Bf]lus
ljlwx¿åf/f kL7f] agfpg ;lsG5 . hf}
/ sf]bf]af6 kf/Dkl/s vfB kbfy{x¿sf]
lj:t[t juL{s/0f ljsl;t ul/Psf] 5 -
ef]u]n / u|fxd, !(&(Ù ?gL ., lsln{; /
d"lt{, !(*^_. ltgLx¿nfO{ a|]8, blnof,
efk pTkfbgx¿, pdfn]sf pTkfbgx¿,
k]o kbfy{x¿ / :Gofs km"8x¿ -?gL,
lsln{; / d'6L{, !(*^Ù ?gL / Dofs8f]gf],
!(*&_ df Jofks ¿kdf juL{s[t ug{
;lsG5 . ef/tdf ;f]/3'd / sf]bf]sf]
ljleGg k|of ]ux¿ tflnsf @* df
b]vfOPsf] 5 -k'ikdGb lrQ]Ddf /fj,
!(*!_. ;+;f/sf ljleGg efux¿df df]tL
sf]bf]af6 vfg]s'/fx¿ tflnsf @( df
lbOPsf] 5 . pTkfbgx¿ ;f]/3'daf6
ldNbf]h'Nbf] 5g\ . ;f]/3'd / sf]bf]nfO{
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vfgsf] nflu tof/ ug{ ;lsg] ljleGg
tl/sfx¿dWo] s]xL lgDg 5g\ . -JolQmut
:jfb cg'¿k d;nf / d;nfx¿ yKg
;lsG5 ._
;Dk"0f{ cGg M
ckl/kSj Hjf/sf] bfgf slxn]sfxLF k'/f
e'6]sf] x'G5 . ef/tsf ufFpx¿df ;f]/3'd
/ s]xL xb;Dd df]tL sf]bf] / cf}+n] afh/f
klkª ul/G5 -cGg km'nfpg ;'Vvf ttfOG5_
-;'a|dl0fog / hDa'gfyg, !(*)_. bfgfx¿
;fdfGotof ljz]if tftf] Kn]6x¿df jf
cfuf]df ttfOPsf] afn'jfsf] g'xfpg]
7fpFx¿df kk ul/G5 . kf]k ds}sf]
t'ngfdf kf]k ul/Psf] ;f]/3'd w]/} sf]dn
x'g], sd kft ;dfj]z ug]{, bfFtsf] aLrdf
vfnL 7fpF g/fVg] / vfFbf sd cfjfh
lgsfNg] elgG5 . ;fdfGotof, klkªsf
nflu ;f]/3'dsf jf+l5t ljz]iftfx¿ ;fgf]
bfgfsf] cfsf/, dWodb]lv afSnf] k]/Lsfk{,
s8f OG8f]:kd{ / w]/} sd sL6f0f'-b]lv–
PG8f]:kd{ cg'kft -Murty et al, !(*@_
x'g\ . klkª ef]No'd, lj:tf/ cg'kft /
klk+u k | ltztsf] nflu dxTjk "0f {
hLgf]6fOlks leGgtfx¿ ;f]/3'ddf
cjl:yt 5g\ -yf]/ft P6 cn., !(**_.
cf}+n] afh/fdf, klk+u u'0f:t/sf] nflu
km/flsnf] ljljwtf leGgtfx¿ cjl:yt
5g\ . ;]tf]–aLh k|sf/x¿ ?rfOG5Ù v}/f]
aLp ePsf k|hfltx¿ klkªsf nflu ljz]if
pko'Qm gePsf] kfOof] -dNn]zL /
b]lzsfr/, !(*!Ù z'Snf P6 cn .,
!(*^_.
ef/tdf ;f]/3'd / sf]bf]sf] pkof]usf]
¿kx¿
vfB pTkfbg k|sf/ vfBfGg k|of]u
pkef]Qmfx? sf] ¿k ;+Vof . k|ltzt
;f]/3'd M
/f]6L cvld/L ˆn}6 /f]6L kL7f] ! !#@ ^&
;+ult s7f]/ blnof df]6] s0f / kL7f] sf]
ld>0f *!! $*
cGgd rfdn h:t} b]x'n] cGg %*^ #%
s'b'd'n' afkmsf] kL7f] @(% !*
8f];f Kofgs]s kL7f] @!# !#
cDafnL kftnf] blnofsf] kL7f] !^& !)
a'/]n' ulx/f] e'6]sf] kL7f] !^$ !)
Pelapindi kf]k ul/Psf] ;Dk"0f{ cGg /
kL7f] df]6] s0f / kL7f] sf] ld>0f ($ ^
Karappoosa ulx/f] e'6]sf] kL7f] $@
#
yfknf rSsn' z}nf] k|mfO8 kL7f] @$ !
df]tL sf]bf] M

/f]6L cvld/L /f]6L kL7f] &)^ **
;+ult s7f]/ blnof df]6f] s0f / kL7f]sf]
ld>0f #)% #*
cGgd rfdn h:tf] b]x'n] bfgf @^* ##
s'b'd'n' afkmsf] kL7f] @@( @(
a'/]n' ulx/f] e'6]sf] kL7f] !$% !*
8f];f Kofgs]s kL7f] @^ #
yfknf rSsn' z}nf] k|mfO8 kL7f] @$ #
cDafnL kftnf] blnofsf] kL7f] @@ #
cf}+n] sf]bf] M
;+ult s8f blnof rfdnsf] bnfn /
kL7f] #)* ^#
/f]6L cvld/L /f]6L kL7f] !%! #!
cDafnL kftnf] blnofsf] kL7f] !$( #!
k|f ];f] sf]bf] M
cGgd rfdn h:t} b]x'n] cGg @#^ ($
d'?s' l8k k|mfO8 kL7f] (^ #*
Karappoosa ulx/f] e'6]sf] kL7f] #&
!%
Ariselu ulx/f] e'6]sf] kL7f] !& &
kmS;6]n sf]bf ] M
cGgd rfdn h:t} b]x'n] cGg %!& (^
cl/;]n' ulx/f] e'6]sf] kL7f] @! $
;+ult s8f blnofsf] kL7f] !@ @
/f]6L cvld/L /f]6L kL7f] & !
sf]bf] M
cGgd rfdn h:t} b]x'n] cGg &^ (^
k | To ]s cGgsf ]  ;j ] { I f0 f ul/Psf
pkef]Qmfx¿sf], lglb{i6 tof/L pkef]u
ug]{ k|ltzt. pbfx/0fsf nflu, ̂ & k|ltzt
pjf pkef]Qmfn] /f]6Lsf] ¿kdf tof/
kf/]sf] pjf vfg] u/]sf] atfP . ;|f]tM
k'ikDdf / lrQ]Ddf /fj, !(*! . lu|6\;
;hfOPsf afh/fsf bfgfx¿ slxn]sfxLF
kfgLdf pdfn]/ rfdn h:t} ksfOG5 .
;f]/3'd / df]tL sf]bf]af6 ag]sf] lu|6\;
klg w]/} b]zx¿df rfdn h:t} ksfOG5 .
rfdn h:t} pdfn]sf] ;f]/3'dnfO {
a+unfb]zdf lsr'/L, af]T;jfgfdf n]x6f
jfu]g, rLgdf sfcf]lnofª ldkmfg,
Olyof]lkofdf lgk|mf] / gfOh]l/ofdf cf]sf
afaf elgG5 -;'a|dl0fog P6 cn., !(*@_.
b]x'n] ;f]/3'd / df]tL sf]bf]sf] bfgf klg
ef/tdf rfdn h:t} ksfOG5 . dfnLdf
;f]/L elgg] wfg;Fu ldNbf]h'Nbf] pjf
pTkfbg ePsf] 5 . rLgdf *) k|ltzt
lgsf;L b/ ePsf ] cGg pdfn]sf]
;f]/3'ddf k|of]u ul/G5 . slxn]sfxLF df]tL
pjf, rfdn / l;dL ld;fP/ ksfOG5 .
s]xL b]zx¿df s8f, ;fgf bfgfx¿ ljz]if
u/L vfgfdf k|zf]wgsf nflu pAhgL

ul/G5 h;nfO{ wfgsf] ljsNksf] ¿kdf
k|of]u ug{ ;lsG5 . tflnsf @(M df]tL
sf]bf]af6 agfOPsf k/Dk/fut vfgfx¿
vfgfsf] k|sf/ ;femf gfd b]zx¿ lsl0jt
/f]6L /f]6L, /f]6L ef/t lsl0jt /f]6L ls;/f,
v'/fs, bf];fO{, u}n]6\;, OGh]/f clk|msf,
ef/t afSnf] blnof pufnL, t'jf], ;}gf],
bnsL, P;]8f, cf6fk, af]uf]a], l6+u 6'6'
sfnf], s/f], Sjf]g, lgl;Daf, g'r', tf],
6'cf], hfkmL, cl;bf, df6f], ;fbhf, ;+utL
clk|msf, ef/t kftnf] blnof phL,
cDafnL, P8L, Osf], sfdf], gfzf, Ajf
sfn, cf]a'z]/f cf]uL, cf]sf], csfd', sfkmf,
sf]sf], csf;f clk|msf, ef/t gfOh]l/of,
3fg f efkdf ksfPsf ]  pTkfbg
Couscous, degue klZrd clk|msf
pdfn]sf], eft h:t} vfgf cGgd, clk|msf,
ef/t vfhf vfgf clk|msf, Plzof
dL7f]÷v§f ckf/bzL{ lao/ a'?s't', 8f]nf],
lk6f], tNnf klZrd clk|msf v§f ckf/bzL{
lao/x¿ dfl/;f, a;f, d]l/;f, pjf{uf,
Dj]Gu], d'Gsf]of], pTzjfnf, pltjfnf,
Plsu]h ;'8fg, blIf0fL clk|msf u}/-dfbs
k]o d]x]p, cdfx]p, df/]jf, dfuf], km]l6+u,
Pa|], x':jf clk|msf ;|f]tM ?gL / Dofs8f]gf],
!(*&.
ˆNofls+u Ps k|lqmof xf] h'g cgfhaf6
vfgf agfpgsf] nflu Jofks ¿kdf
k|of]u ul/G5, / hf} / sf]bf] b'a} ˆNofs
ug{ ;lsG5 . 8]sf]l6{s]6]8 lu|6\;nfO{ kfgLn]
cf]l;nf] kfl/G5 / s]xL :6fr{nfO {
lhn]l6gfOh ug{ jf ksfP/ ksfOG5,
nueu !& k|ltztsf] cfb{|tfdf ;'sfOG5
/ To;kl5 ljz]if df]6f{/ -b]lzsfrf/,
!(&%_ jf ˆNof ls +u/ f ]nx¿ -
RizleyandSuter, !(**_sf] aLrdf
3'dfOG5 . ˆn]S;x¿ yk ;'sfOG5 / w]/}
dlxgfsf] nflu e08f/0f ug{ ;lsG5 .
ufO{sf] df;'sf] kfrg Ifdtfdf ;'wf/
ug{ ;+o'Qm /fHo cd]l/sfdf ;f]/3'd ̂ Nofs
ul/Psf] 5 . ef/tdf kf]xf / cljnSsL
pjf / sf]bf]df cfwfl/t vfg]s'/f x'g\ .
w]/} klZrd clk|msL b]zx¿df, ;f]/3'd /
df]tL afh/fsf] lu|6\;nfO{ df]6f] / Ps
;dfg ¿kdf lhn]l6gfOH8 pTkfbg
pTkfbg ug{ s:s; elgG5 . lkUd]G6]8
6]:6f ePsf ] ;f ]/3 'dn] /ftf ] -v }/f ]
s';s';nfO{ s8f :jfbsf] ;fy pTkfbg
u5{ . Couscous tfhf pkef]u ug{
;lsG5 jf ;'sfpg ;lsG5 . o;sf] ;'Svf
¿k df o;nfO{ 5 dlxgf eGbf a9Lsf]
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nflu e08f/0f ug{ ;lsG5 -Galiba et
al., !(*&_. ;'v] pTkfbg kfgL, b"w jf
r6gL df k'gu{7g ug{ ;lsG5 . of]
;x]ndf ;'ljwfo'Qm vfgfsf] ¿kdf k|of]u
ul/G5 .
blnof M
w]/} clk|msL b]zx¿df blnof k|d'v vfgf
xf] . ltgLx¿ of t afSnf] jf kftnf]
l:y/tfdf x'G5g\ . oL blnofx¿ ljleGg
:yfgLo gfdx¿ 5g\ . afSnf] blnofnfO{
pu'nL -s]Gof, ;+o'Qm u0ftGq tfGhflgof,
o'uf08f_, 6' -a'ls{gf kmf;f], gfOh/_, 6'jf]
-gfOh]l/of_, P;]8f -;'8fg_, af]uf]a], Hjf
l6+u -af]T:jfgf_ / ;f8\hf -lhDafAj]_
elgG5 . k"/} / ;hfOPsf] Hjf/sf] bfgf
/ ltgLx¿af6 agfOPsf kl/sf/x¿sf]
kf}li6s d"No tflnsf #) df b]vfOPsf]
5 . sfFrf] cgfhsf] t'ngfdf ;f]/3'd
punLsf] h}ljs d"No pRr lyof], t/
pjfnfO{ punLdf k|zf]wg ubf{ k|f]l6gsf]
jf:tljs kfrg Ifdtf 36\of] -tflnsf
#!_. dfnLdf, ;]g]un / lugLsf efux¿df
Iff/sf] pkrf/ ul/G5 / o;sf] pH *=@
5 . a'ls{gf kmf;f]df, o;nfO{ $=^ sf]
pH df Pl;8 pkrf/ ul/G5 . clk|msfsf
cGo If]qx¿df, to t6:y 5 . oL
pkrf/x¿n] dflg;x¿sf] :jfb k|fyldstf
/ kf]if0fdf k|efj kf5{ .
kftnf] blnofnfO{ phL -s]Gof, ;+o'Qm
u0ftGq tfGhflgof_, cf]uL jf sf]sf] -
gfOh]l/of, 3fgf_, P8L -o'uf08f_, ?P -
gfOh/, ;]g]un_, gfzf -;'8fg_, /a/L -
ef/t_, af]6f jf dx]p elgG5 . -lhDafAj]_
/ df]6f]uf] jL l6gL -af]T:jfgf_. k/Dk/fut
blnofsf] kf}li6s d"Nodf ;'wf/ ug{ pjfsf]
kL7f], ;f]/3'dsf] dfN6, k/]jfsf] d6/ /
d"+ukmnLnfO{ ljleGg cg'kftdf ld;fOG5
-gp6 P6 cn., !(**_.
o'uf08fdf, a'z]/f elgg] cldnf] blnofnfO{
c+s'l/t sf]bf]sf] kL7f] pdfn]/ afSnf] k]:6
agfOG5 . tfhf c+s'/0f ePsf] sf]bf]af6
ag]sf] kL7f] To;df ld;fOG5 . o;n]
blnofnfO{ dL7f ] agfpF5 / o;sf]
lrklrkfkg klg sd u5{ . a'z]/f ls0jg
z'? x'g' cl3 tLg b]lv rf/ lbg;Dd
/fVg ;lsG5 . cGttM of] Ps s8f dfbs
k]o x'g]5 .
lsl0jt blnof clk|msfsf w]/} If]qx¿df
agfOG5 . ls0jgsf] ;dodf kl/jt{gx¿
x'G5g\ h'g ;"IdhLj AofS6]l/of, vdL/ /
df]N8x¿sf] ultljlwsf] kl/0ffd xf] .

ls0jg k|lqmofx¿ w]/} xb;Dd Jofjxfl/s
cfjZostfx¿sf] kl/0ffdsf] ¿kdf
ljsl;t ePsf 5g\ . vfgfsf] :jfb /
agfj6 kl/jt{g ug{ ;lsG5 / ltgLx¿sf]
z]Nkm-nfOkm k|foM ltgLx¿nfO{ ls0jg
u/]/ ;'wf/ ug{ ;lsG5 . k"jL{ clk|msfdf,
ds}, sf]bf], ;f]/3'd jf sf;jfsf] kL7f]nfO{
kfgLdf ksfpg' cl3 jf kl5 kftnf]
b lnof agfpg ls0jg ul/G5  .
cf]lgcfªÚcf] / cNgljs -!(**_ n]
clk|msfdf ;f]/3'd, cf}+n] sf]bf] / df]tL
sf]bf]af6 agfOPsf] lsl0jt blnofsf]
j0f{g u/] . lsl0jt blnofx¿ :tgkfgnfO{
a9fjf lbg / ;fgf s]6fs]6Lx¿sf] nflu
cg'ko'Qm x'g] ljleGg ¿kdf ;f]rfOG5 .
lsl0jt blnofsf] z]Nkm-nfOkm Psbd
5f]6f] 5, ;fdfGotof #) 306f eGbf
sd . ;'8fgdf, gfzf elgg] kftnf]
lsl0jt blnof ;f]/3'dsf] ;fy tof/
ul/G5 . Tomkins, Alnwick /
Haggerty -!(**_ n] gfzfdf km]nf
k/]sf s]xL AofS6]l/of / df]N8x¿ klxrfg
u/] / af]T;jfgfaf6 l6+u elgg] lsl0jt
blnofsf ] klg j0f {g u/ ] . cf ]uL,
gfOh]l/ofdf Ps nf]slk|o lsl0jt blnof,
ljleGg cg'kftdf pjf, sf]bf] / ds}
k|of]u u/]/ tof/ ul/G5 -:6]gqm;, !(*#Ù
6dlsG;, Pngljs / Xofu6L{, !(**_.
cf]hLdf k|d'v jfikzLn / u}/ jfikzLn
Pl;8x¿ qmdzM NoflS6s / Pl;l6s
Pl;8 x'g\ . kmf'ld{s Pl;8sf] lgzfg klg
km]nf k/]sf] 5 . o;n] cf]uLnfO{ o;sf]
ljz]iftf ;'uGw / o;sf] v§f :jfb lbG5 .
xNsf /ªsf] cf]uLnfO{ xNsf v§f dgk5{ .
oBlk, s]Gofdf, v}/f] phLnfO{ k|fyldstf
lbOG5 . ds}sf] cf]uLdf ;f]/3'd cf]uL -
tflnsf #@_ eGbf a9L pmhf{ -Sofnf]/L_
x'G5 . oBlk, ;'Svf tf}nsf] cfwf/df
k|f]l6g, af];f] / vlghx¿ ds}sf] cf]uLsf]
t'ngfdf pjfdf a9L x'G5g\ -a|fpg P6
cn ., !(**_.
tflnsf #!M ;Dk"0f{ / l8sf]lgs]6]8 ;f]/3'd
cGg / efF8fsf] k|f]l6g u'0f:t/
ljljwtf / tof/L Pldgf] Pl;8 -g-16 g
N_ ;fFrf] k|f]6Lg kfrg Ifdtf -Ü_ h}ljs
d"No -Ü_ z'4 k|f]6Lg pkof]u -Ü_ pkof]u
of]Uo k|f]6Lg -Ü_
 Lysine Threonine Methionine
± cystine Proline Glutamic Pl;8
blIf0fL clk|msfdf pkef]u ul/Psf] lra's'
lao/ d"ntof kftnf] lsl0jt blnof xf],

;fdfGotof ;f]/3'daf6 agfOG5 .
/f]6L / cGo a]S8 pTkfbgx¿ M
ˆNof6 /f]6Lx¿ tftf] Kofg jf lu|8ndf
kL7f] / kfgLn] agfOPsf] Aof6/x¿ a]s
u/]/ agfOG5 . nueu s'g} klg kL7f]
k|of]u ug{ ;lsG5 . Aof6/ pjf, sf]bf]
jf cGo s'g} cGgdf cfwfl/t x'g ;S5
/ of] lsl0jt x'g ;S5 jf gx'g ;S5 .
oL ;dtn /f ]6Lx¿ w ]/ } :yfgLo
gfdx¿åf/f lrlgG5g\ M ef/tdf /f]6L /
rf/kQL, gfOh]l/ofsf s]xL efux¿df
6'jf], dWo cd]l/sfdf 6l6{nfx¿, cflb .
lsl0jt /f]6Ldf /f]6L / 6l6{nfx¿ ;dfj]z
5g\ . ef/t, a+unfb]z, kfls:tfg / c/a
b]zx¿df pjf jf sf]bf]af6 ag]sf] /f]6L
/ rkftL ;fdfGo vfgf xf] . ef/tdf
pAhfPsf] &) k|ltzteGbf a9L pjf /f]6L
agfpg k|of]u ul/G5 -d"lt{ / ;'a|d0od,
!(*@_.
d]lS;sf] / dWo cd]l/sfdf ksfOg]
6l6{nfx¿ /f]6Lh:t} x'G5g\, afx]s cGgnfO{
r"gfn] ksfPsf] / lehfP/ ldnfP/
agfOG5 . oBlk ds}nfO{ 6l6{nfx¿
agfpgsf] nflu dgkg]{ cGg xf], ;f]/3'd
Jofks ¿kdf k|of]u ul/G5 / xf]G8'/;df
/fd|f];Fu :jLsf/ ul/G5 -8]jfN6 / yDk;g,
!(*#_. slxn]sfxLF rfdn / ds} ld;fP/
6l6{nf agfOG5 . ;]tf] ;f]/3'd 6l6{nf
agfpgsf] nflu ?rfOPsf] ;f]/3'dxf] .
pTkfbgsf] ckm–;]tf] /ªnfO{ sd ug{sf
nflu ;f]/3'dnfO{ x6fpg ;lsG5 . kx]Fnf]
ds} / df]tL pjf -!% k|ltzt_ sf]
ld>0faf6 tof/ kfl/Psf] 6l6{nfsf] /ª
!)) k|ltzt kx]Fnf] ds}sf] 6l6{nfeGbf
xNsf lyof] / :jLsfo{ kfOof] -5f]6f], df]/f8
/ ?gL, !(*%_. dWo cd]l/sfsf 8f]/f8f],
;'/]gf] / 6f]l6{n]/f] / 6]S;f; s[lif k|of]u
s]G›sf b'O{ xfOla|8x¿ ;f]/3'd v]tLx¿n]
pTs[i6 /ª / agfj6 -cNd]8f-8f]ldGu'Ph,
;]gf{-;fNbLe/ / ?gL, !((!_ sf ;fy
6l6{nfx¿ lbP . afSnf] ;]tf] k]/Lsfk{ /
kx]Fnf] PG8f]:kd{ ePsf af]6la?jfx¿af6
6\ofg /ª / :6"f–/Ësf] Un'dx¿ ePsf
;f]/3'dsf] sg]{ndf 6l6{nf pTkfbgsf]
pTs[i6 ;Defjgf x'G5 .
cWoog ufpFaf6 k|fKt ds} / ;f]/3'd
cf]uLsf] cg'dflgt ;+/rgf
cf]uLsf] k|sf/ g/d -g_ k|f]6Lg -g_ ̂ of6
-g_ sRrf kmfOa/ -g_ sfaf]{xfO8«]6 -g_
v/fgL -g_ pmhf{ -kcal_ k|f]6Lg pmhf{ -
Ü_
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k|lt !)) u|fd leh]sf] jhg M
;|f]tM a|fpg P6 cn ., !(**.
tflnsf #@M dfOGh]/f -Olyof]lkof_ / ls;|f
-;'8fg_sf] lgs6td ;+/rgf hf]jf/sf]
kL7f]af6 agfOPsf k|d'v lsl0jt /f]6Lx¿
x'g\ -u]a|]ls8fg / u]a|] lxjf]6, !(*@_.
OGh]/f tof/Lsf] nflu 6]km dgkg]{ cgfh
xf] . oBlk, Hjf/ / 6]km ldl>t ug{ ;lsG5,
/ PSn} Hjf/ klg k|of]u ul/G5 . OGh]/fsf]
u'0f:t/ cf+lzs ¿kdf ls0jgsf] dfqf
åf/f lgwf{/0f ul/G5 . ;fdfGotof,
aRrfx¿nfO{ xNsf lsl0jt OGh]/f xNsf
v§f;Fu lbOG5 . ls;/f ;'8fgsf ]
k/Dk/fut / d'Vo vfgf xf], hf] ;f]/3'd
/ sf]bf] -v/fa_, a'/]Ë / df]gfj/, !(*&_
af6 agfOG5 . of] ls0jg :6f6{/sf] ;fy
agfOPsf] 5 h;n] ls0jgsf] nflu
cfjZos ;donfO{ !^ 306f eGbf sd
-v/fa_, a'/]Ë / df]gfj/, !(**_ df
5f]6f] kf5{ .
;f]/3'd / sf]bf]sf] kL7f] / ltgLx¿af6
ag]sf] /f]6L -/f]6L_ sf] t'ngf -tflnsf ##
b]lv !%_ n] ;+s]t u¥of] ls a]ls+un]
ˆof6L Pl;8 ;lxt /f;folgs ;+/rgfnfO{
c;/ ub}{g -vlnn P6 cn ., !(*$Ù
;jfof, vlnn / ;kmf, !(*$_ .
;f]/3'dsf] kL7f]nfO{ ls0jg ul/Psf] /f]6L
agfp Fb f 6fO/f ] l;g , nfO l;g /
d]lyof]gfOgsf] dfqfdf yf]/} j[l4 b]lvPsf]
lyof] . #)) l8u|L ;]lN;o;df !% ldg]6
a]s ubf{ df]tLsf] /f]6Ldf cflh{lgg, l;l:6g
/ nfOl;gsf] dfqf 36\of] .
Eggum et al. -@(*#_ df Hjf/sf]
bfgf / To;af6 ag]sf] ls;/fsf] kf}li6s
u'0fsf ] t 'ngf u/]sf ] 5 . pjfdf
nfOl;gsf] sdL x'G5 / To;}n] o;sf]
h}ljs d"No sd x'G5 . csf]{tkm{, k|f]6Lgsf]
;fFrf] kfrg Ifdtf, ;fy} kfrg pmhf{,
() k|ltzteGbf dflysf] dfgsf] ;fy
w]/} pRr 5 . ljleGg k|sf/sf ljleGg
k|sf/sf ;f]/3'dsf] tof/LnfO{ t'ngf ubf{
ls;/fsf] kf]if0fsf] u'0f:t/df yf]/} dfq
k|efj k/]sf] b]lvof] .
cWoogx¿ ldl>t kL7f]sf] ;fy /f]6L /f]6L
agfpgsf] nflu ;DefJotf kQf nufpg
ul/Psf] 5 h;df of t ;f]/3'd jf sf]bf]
;dfj]z 5, / oL dWo] s'g} klg kL7f]
k|of]u ug{ s'g} k|fljlws sl7gfOx¿
5}gg\ . Casey and Lorenz -!(&&_n]
l/kf]6{ u/] ls efu afh/fsf] kL7f]n] ag]sf]
g:nsf] pTs[i6 agfj6 / ux'Fsf] /f]6L

h:t} :jfb x'G5 . ux'Fsf] kL7f]sf] k|ltzt
a9]sf] x'gfn] /f]6Lsf] u'0f:t/df ;Fw} lu/fj6
cfpF5 . olb kL7f] /ªsf] 5 eg] -h:t}
df]tL sf]bf] / 3if{0f ¿kdf ;hfOPsf]
;f]/3'ddf w]/} v}/f] ;f]/3'dsf] aLp x'G5_,
of] ;fdfGotof ljs[ltsf] xb xf] h;n]
k|of]u ug{ ;lsg] u}/–ux'Fsf] kL7f]sf]
dfqfnfO{ ;Lldt ub{5 . w]/ } cGo
cj:yfdf ;Lldt sf/s /f]6Lsf] 3gTj
xf] . cGo additives -;fdfGotof dxFuf]
cfoft_ k|of]u gu/];Dd, u}/–ux'Fsf] kL7f]sf]
nueu !) k|ltzt w]/} dflg;x¿n]
:jLsf/ ug]{ ;Ldf xf], oBlk w]/} l/kf]6{x¿n]
bfjL u/]sf 5g\ ls yksf] w]/} pRr
b/x¿ k|of]u u/]/ agfOPsf] /f]6L :jLsfo{
lyof] . s]s / la:s'6x¿ w]/} pRr :t/sf]
u}/–ux'Fsf] kL7f] k|of]u u/]/ agfpg ;lsG5,
t/ km]l/, /f]6Lsf] ¿kdf, k|lt:yfkg :t/
a9\b} hfFbf pTkfbgsf] u'0f:t/ lau|G5 .
sDkf]lh6 kL7f] w]/} b]zx¿df /f]6Ldf
Jofj;flos ¿kdf k|of]u ul/Psf] 5, t/
of] ;fdfGotof s]jn ux'Fsf] kL7f]sf] cefj
x'Fbf dfq :jLsf/ ul/G5, / To;kl5 klg
clgR5's .
kf:tf / g"8N; M
kf:tf pTkfbgx¿ -g"8N;_ h:t} :k]u]6L
/ Dofsf/f]gL ;fdfGotof ;"hL jf 8'/d
ux'F jf ;fwf/0f ux'Fsf] kL7f] jf b'a}sf]
ld>0faf6 agfOG5 . ux'Fdf kfgLdf
ld;fpFbf PS:6]lG;jn, nf]rbf/ / Psh'6
›Jodfg agfpg] clåtLo u'0f x'G5 .
;f]/3'd / sf]bf]sf] kL7f] PSn} k|of]u ubf{
oL u'0fx¿sf] cefj x'G5 .
kf:tf agfpgsf] nflu ux'F eGbf sd 5,
lsgeg] o;df Un'6]g x'Fb}g / o;sf]
lhn]l6gfOh];g tfkdfg ux'Fsf] eGbf a9L
x'G5 . Miche et al. -!(&&_ ux'Fsf] ;fy
;f]/3'dsf] ld>0faf6 kf:tf agfOof] .
ltgLx¿n] /fd|f] vfgf ksfpg] u'0f:t/sf]
pTkfbgx¿ k|fKt ug{ aflx/ lgsfNg' cl3
h'xf/sf] kL7f]df s]xL lhn]l6gfOH8 :6fr{
yKg' cfjZos ePsf] kfP . kf:tfsf]
u'0f:t/ hf}sf] kL7f] / :6fr{ b'a}sf]
u '0f:t/af6 k|efljt x'G5 . kf:tf
pTkfbgsf nflu ;]tf] ;f]/3'd /fd|f]
dflgG5 lsgeg] o;sf] /+u ux'Fsf] kL7f]
h:t} x'G5 . &) k|ltzt ux'F / #) k|ltzt
pjfsf] ldl>t kL7f]n] :jLsfo{ kf:tf
pTkfbg u5{ .
@) k|ltzt afh/fsf] kL7f]n] ag]sf]
rfprfp :jLsfo{ lyof] eg]/ k|dfl0ft

ub{5 -nf]/]Gh / l8n;]e/, !(*)_. yksf]
o; :t/df vfgf ksfpg] qmddf kL7f]sf]
dfqfdf sdL -vfgf ksfpg] xfgL_
lgoGq0fsf] ¿kdf k|of]u ul/Psf] ux'Fsf]
rfprfp h:t} lyof] . $) jf ̂ ) k|ltzt
sf]bf]sf] kL7f]n] vfgf ksfpg] 3f6f a9\of] .
Faure -!((@_ n] ;f]/3'd, sf]bf] / ux'Fsf]
ld>0faf6 kf:tf agfpg' eof] . pgn]
kf:tfsf] u'0f:t/ k|of]u ul/Psf] kL7f]sf]
ljz]iftfx¿ / ljz]if u/L kL7f] ;'sfpg]
tl/sf;Fu hf]l8Psf] kfP . k|of]u ul/g]
s'g} klg ;fdu|Ldf I k|ltzt v/fgL / I
k|ltzt eGbf sd af];f] x'g'k5{ . plrt
xfO8"]zg cfjZos 5 . ldlS;ª /
PS;6"'hgsf] ;dodf l/u|fOl08ª / uxg
stg{n] xfO8"];g ;'wf/ ub{5 . sf]lg{o;
PG8f]:kd{sf 7"nf 6'qmfx¿nfO{ xfO8«]6 ug{
ufx|f] x'G5 .
b]lzsfrf/ -!(&&_n] k|];af6 pdfn]sf]
;f]/3'dsf] lk7f] lgsfn]/ / To;kl5
afkmdf ;'sfP/ rfprfp tof/ kf/]sf
lyP . rLgdf, Ps ljz]if pks/0f k|of]u
u/]/ rfprfp agfOG5 .
b"w 5'6fpg] vfgfx¿ M
c+s'l/t ;f]3{dsf] kL7f], h;nfO{ ækfj/
ˆnf]/æ -tfGhflgofsf] ;+o'Qm u0ftGqdf
lsldof_ elgG5, vfB pTkfbgsf]
lrklrkfx6 sd u5{ . o;/L ;dfg
l:y/tfsf] pTkfbg agfpgsf] nflu bf]Aa/
dfqfsf] kL7f] k|of]u ug{ ;Dej 5, To;}n]
b"w 5'6fpg] vfgfx¿sf] pmhf{ 3gTj
a9fpg ;lsG5 -;LgKkf, !(**_.
Olyof]lkof, ef/t, ;+o'Qm u0ftGq
tfGhflgof / o'uf08f h:tf b]zx¿df
b"w 5'6fpgsf nflu pjf / sf]bf]sf] k|of]u
ul/G5 . ;Lgfkf -!(**_ n] w]/} clk|msL
b]zx¿df k|j4{g eO/x]sf ;f]/3'd /
sf]bf]sf] b"w 5'6fpg] vfgfx¿ j0f{g u/] .
PS:6«;g / dflN6ª k|ljlwsf] k|of]u u/L
tof/ kfl/Psf] pjf / sf]bf]sf] b"w 5'6fpg]
vfg]s'/fsf] k|of]u ;kmn ePsf] kfOPsf]
5 . oL vfgfx¿nfO{ pRr–pmhf{ jf
pRrk|f]l6go'Qm vfgfsf] ¿kdf k|rf/
ul/Psf] 5 t/ nfut sd ug{ ;lsPdf
cem /fd|f] :jLs[lt / clws nf]slk|o
x'g]5 .
bfgf / dfN6]8 jf /f]n/ ;'Svf pjfaf6
agfOPsf b"w 5'6fpg] vfgfx¿sf] u'0f:t/
d"Nofª\sg ul/Psf] lyof] -dNn]zL, bfp8'
/ rG›z]v/, !(*(_. dfN6]8 ;f]/3'd /
dfN6]8 sfplkpdf cfwfl/t b"w 5'6fpg]
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vfgfsf] ;+/rgf g klUnPsf] sRrf
kbfy{x¿ k|of]u u/]/ agfOPsf] /f]n/-
8"fOe 5'6fpg] vfgf eGbf kf}li6s ¿kdf
pRr lyof] . pknAw cfOl;g ;fdu|L
dfN6]8 vfgfdf #=*% k|ltzt / /f]n/-
;'Svf ;f]/3'd vfgfdf @=(% k|ltzt
lyof] . dfN6]8 km"8sf] k|f]l6g bIftf cg'kft
@=@^ lyof], /f]n/-8«fO8 km"8 -!=*&_ eGbf
pNn ]vgLo ¿kdf pRr . dfN6]8
;f]/3'dsf] ksfPsf] k]:6 lrklrkfkg
/f]n/-;'Svf pjfsf] t'ngfdf w]/} sd
lyof] . k/Dk/fut k]o kbfy{ oBlk k]o
kbfy{x¿ k|d'v vfgfx¿ xf]Ogg\, ltgLx¿
w]/} b]zx¿df pmhf{sf] ;|f]tsf] ¿kdf
;]jf u5{g\ . kftnf] lsl0jt blnofx¿
;fdfGotof tof/ x'G5g\ / clk|msL
b]zx¿df k]osf] ¿kdf k|of]u ul/G5 .
ltgLx¿nfO{ vfgf dflgG5 / dxTjk"0f{
kf]ifs tTjx¿ k|bfg ub{5 . k/Dk/fut
lao/, PDUaf, / Sofd?gdf pjfaf6 tof/
x'g] Ps jfOg, ckm"sn] yk l/af]ˆn]leg,
yfofldg / nfOl;g k|bfg ug]{ ePsfn]
;f]/3'dsf] kL7f] -r]ef;;–PUg];, km]leo/
/ hf];]km, !(&*_ eGbf kf}li6s ¿kdf
pTs[i6 ePsf] kfOof] . Derman et al.
-!(*)_ n] ds} / ;f]/3'dsf] lao/af6
kmnfdsf] cjzf]if0f lao/ tof/ ug{ k|of]u
ul/Psf 36sx¿ eGbf !@ u'0ff a9L
ePsf] km]nf kf¥of] . k/Dk/fut ;f]/3'd
lao/df, w]/}h;f] yfofldg / nueu cfwf
l/af]ˆn]leg / lgofl;g lao/sf] 7f];
kbfy{;Fu ;DalGwt x'G5g\ h;df vdL/
x'G5 -Eofg x]8]{g / Un]gL, !(*&_. pRrtd
s'n 7f];\ ePsf] lao/df vlgh / 6"];
tTjx¿sf] pRrtd dfqf x'G5 -Eofg
x]8{g, 6]n/ / Un]gL, !(*&_. o;/L lao/
le6fldg, cfO/g, Dof+ugLh, DofUg]l;od,
km:kmf]/; / SoflN;odsf] ;|f]t xf] .
lao/df @^=& u|fd :6fr{ / %=( u|fd
k|f]l6g k|lt ln6/ lyof] .
n]u/ lao/ klg ;f]/'d af6 pTkfbg ug{
;lsG5 . gfOh]l/ofdf, lao/ pTkfbgsf]
nflu hf}sf] dfN6sf] ljsNksf] ¿kdf
;f]/3'd k/LIf0f ul/Psf] 5 -cf]lanfgf,
!(*%_. ;f]/3'd / hf}nfO{ a/fa/ dfqfdf
ld;fP/ lao/ ;kmntfk"j{s pTkfbg
ul/Psf] 5 . nfu/ lao/nfO{ tLg–r/0f
l8sf]Szg ljlw / ;xfossf] ¿kdf #)
k|ltzt ;'qmf]h k|of]u u/]/ ;f]/3'd
dfN6af6 agfOPsf] lyof] -cf]sfkmf]/ /
Plgr], !(*&_. ?jf08fdf, :yfgLo ;f]/3'd

/ hf} k|of]u u/]/ gofF k|sf/sf] lao/
pTkfbg u l/G5 -Nofsf/ ]dL /
6\jfuL?d'lshf, !(&*_. hf}sf] dfN6df
$) k|ltzt;Dd pjf ld;fP/ :jLsfo{
lao/ agfpF5 .
Amylopectin :6fr{ n]h/sf] nflu
pko'Qm 5}g lsgeg] ltgLx¿n] lg:k+bgdf
sl7gfO { lgDTofp F5 . sd :6fr {
lhn]l6gfOh]zg tfkqmd ePsf k|hfltx¿
pko'Qm x'g ;S5g\ . /fd|f] dflN6+u hf} jf
cGg ;fdfGotof ;]tf] kL7f] jf :6fr{
PG8f]:kd{ x'G5 . To;}u/L, dflN6ªsf nflu
d'Votof cf6fo'Qm OG8f]:kd{ ePsf]
;f]/3'dnfO{ k|fyldstf lbOG5 . Pldgf]
Pl;8, k|f]l6g / :6fr{sf] ;+/rgf -Ca-
nales and Sierra, !(&^_ df ;f]/3'd
/ ds}sf] lu|6 ;dfg 5g\, / ;f]/3'dn]
o;sf] ˆof6L Pl;8 ;+/rgfsf] sf/0fn]
yk clS;8]l6e l:y/tf k|bfg ug{ ;S5 .
l8l:6N8 cNsf]xn klg pko'Qm kl/dfh{g
u/]/ pTkfbg ug{ ;lsG5 / pBf]udf
;f]/3'd sf] /fd|f] ;Defjgf x'g ;S5 .
cf;'t l:kl/6x¿ rLgdf ;f]/3'daf6
pTkfbg ul/G5, hxfF cNsf]xn k]o pBf]u
hf}sf] cGgsf] k|d'v pkef]Qmf xf] .
k/Dk/fut ckf/bzL{ lao/, h;sf] nflu
;f]/3'd / afh/f ax'd"No sRrf dfn
x'g\, clk|msfsf w]/} b]zx¿df nf]slk|o
k]o kbfy{ xf] . o;nfO{ lhDafAj]df lra's',
a'?08Ldf ODk]s, dfnL / a'ls{gf kmf;f]df
8f]nf] / gfOh]l/ofdf lk6f] elgG5 . o;
pTkfbgsf] d'Vo ljz]iftfx¿ nueu Ps
xKtfsf] 5f]6f] z]Nkm–nfOkm, sd cNsf]xn
;fdu|L, cDnLo k|s[lt, lgnlDat 7f];\ /
Ps ljz]iftf :jfb / /+u xf] -lrlT;sf /
d'l8Da', !((@_. ckf/bzL{ lao/ k]o eGbf
a9L vfgf xf] . o;df k|f]l6g, ˆof6,
le6fldg / ldg/N; afx]s :6fr{ / lrgLsf]
pRr dfqf x'G5 . o;sf] pTkfbgdf sd
kf ] lnkm ]gf ]n ePsf ] ; ]tf ] pjfnfO {
k|fyldstf lbOG5, oBlk /ftf] / v}/f]
;f]/3'dsf k|hfltx¿ klg k|of]u ul/G5 .
/ftf] ;f]/3'dn] lao/nfO{ u'nfaL-v}/f] /+u
lbG5 . lao/ pTkfbgsf] nflu xfO{6flgg
;f]/3'd jfF5gLo 5}g . lao/ pTkfbg
ug{ k|of]u ul/g] dfN6 pRr 8fo:6]l6s
ultljlw / 3'ngzLntf x'g'k5{ . dfN6x¿
NofS6f ]a }l;nL / cfjZos kf ] ifs
tTjx¿sf] ;|f]t klg x'g\ .
aflx/ lgsflnPsf] pTkfbgx¿ M
:Gofs km"8\;sf] lgdf{0fsf] nflu PS:6"'hg

a9\bf] ¿kdf k|of]u eO/x]sf] 5 . aflx/
lgsfNg] k|lqmofx¿df, cGgx¿ 5f]6f]
;dosf] nflu pRr tfkqmddf ksfOG5 .
:6fr{ lhn]l6gfOH8 x'G5 / k|f]6Lg ljs[t
x'G5, h;n] ltgLx¿sf] kfrg Ifdtfdf
;'wf/ ub{5 . Go"l6«zgn sf/sx¿ h'g
pkl:yt 5g\ lgliqmo x'g ;S5 .
;"IdhLjx¿ 7"nf] dfqfdf gi6 x'G5g\ /
pTkfbgsf] z]Nkm-nfOkm lj:tfl/t x'G5 .
pTkfbgx¿ ;lhn} additives ;Fu ;'b[9
5g\ .
xfn;Dd ;f]/3'd / sf]bf]sf] lgsf;L
pTkfbg Joj;flos :t/df x'g ;s]sf]
5}g . Fapojuwo, Maga / Jansen
-!(*&_n] PS;6«;g cWoogdf b'O{ sd-
6\oflgg ;f]/3'd k|hfltx¿ k|of]u u/] .
PS;6«;gn] Pp6f hftsf] kfrg Ifdtf
$%=( af6 &$=^ k|ltzt / csf]{sf] $#=(
af6 ^*=@ k|ltzt;Dd ;'wf/ u¥of] .
vfgf ksfpg] tfkdfg kl/jt{gzLn lyof]
h;n] ;a}eGbf w]/} kfrg IfdtfnfO{ c;/
u5{ . o';'km / cGo . -!(()_ n] !^
ljleGg PS;6«hg pTkfbgx¿ agfpgsf
nflu b'O{ lsl;dsf ;f]/3'd -Pp6f v}/f],
Pp6f ;]tf]_ k|of]u u¥of] . t/sf/Ldf
;f ]/3 'dsf ] cg 'kft $% b ] lv (&
k|ltzt;Dd /x]sf] 5 . oL cWoogx¿n]
b]vfP ls ;f]/3'd cGo cgfhx¿;Fu
:jLsfo{ aflx/L pTkfbgx¿ agfpg k|of]u
ug{ ;lsG5 .
s'g} klg kmnkm"n jf cGgn] aRrfsf]
kf]if0f cfjZostfx¿ k"/f ug{ ;a}
kf]ifstTjx¿sf] kof{Kt dfqf k|bfg ug{
;Sb}g . t/, k|f]l6gsf] dfqf, k|f]l6gsf]
u'0f:t/, kfrg Ifdtf / dflg;sf]
kf]ifstTjsf] cfjZostfaf/] 1fg x'g'cl3
g}, vfgfdf u]8fu'8LnfO{ cGg;Fu ld;fpFbf
;du| kf]if0fdf ;'wf/ Nofpg ;lsG5 eGg]
dfGotf lyof] . oL If]qx¿df xfnsf] /
gofF Jo'TkGg 1fgn] Ps vfB ;fdu|LnfO{
c¿;Fu ld>0f ug{, ld>0f ug{ jf alnof]
agfpg ;Dej agfp F5 tfls
kl/0ffd:j¿k ;'b[9 ld>0fdf /fd|f] kf]if0f
u'0f:t/ dfq xf]Og t/ pkef ]Qmf
:jLs[ltsf] nflu cfjZos ljz]iftfx¿
klg x'G5g\ .
;f]/3'd / sf]bf]sf] kf]if0f u'0f:t/, ljz]if
u/L klxn], v/fa 5 . To;}n] oL
cGgx¿nfO{ kmnkm"n jf cGo cGgn]
kf}li6s ¿kdf pRr / :jLsfo{ pTkfbgx¿
agfpgsf] nflu ;'b[9 ug]{ k|of; ul/Psf]
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5 . lbuf] cfwf/df ;'b [9Ls/0fnfO{
;kmntfk"j{s sfof{Gjog ug]{ xf] eg]
nfut , ;fdu | Lsf ]  pknAwtf /
ahf/Ls/0fnfO{ Wofgdf /fVg'k5{ .
u]8fu'8L;Fu ;'b[9Ls/0f kl5 pjf / df]tL
sf]bf] ;kmntfk"j{s v'jfpg] sfo{qmd df
k|of]u ul/Psf] 5 . ljdnf, sf}/ /
xfOdfjtL -!(()_ n] ;f]/3'd / df]tL
sf]bf]df cfwfl/t ljleGg lzz' ld>0fx¿
/ ;f]ofljg, xl/of] rgf, /ftf] rgf jf
a+ufn rgf -tflnsf #^_ ;Fu ;'b[9Ls/0f
ul/Psf] j0f{g u/] . pgLx¿nfO{ d';f
v'jfpg] k/LIf0f / aRrfx¿df gfO6"f]hg
;Gt'ng cWoog dfkm{t d"Nofª\sg ul/Psf]
lyof] .
xl/of] rgfsf] ;fy dfN6]8 cf}+n] sf]bf] -
/u_ b"w 5'6fpg] vfgfnfO{ alnof] agfpg
;Dej 5 . &) k|ltzt dfN6]8 /fuLsf]
kL7f] / #) k|ltzt xl/of] a];f/sf]
cg'kftdf ld;fpFbf vfgfdf sd ksfPsf]
k]:6sf] lrklrkfkg x'g] / pRr pmhf{
3gTj x'g] kmfObf x'G5 . of] vfgfsf] NPU
%@ k|ltzt b]lvof] / Jofkfl/s ¿kdf
pknAw b"w 5'6fpg] vfgf -dNn]zL,
b]lzsfrf/ / j] +s6 /fj, !(*^_;Fu
t'ngfTds lyof] .
Okeiyi/Futrell -!(*#_n] cGg /
kmnkm"nx? ;Fu hf}sf] ljleGg ;+of]hgsf]
k|f]6Lgsf] u'0fjQfsf] d"Nofª\sg u¥of] .
o;df -lg:sfl;t_ ;f]/3'd, ux' F /
e6df;sf] kL7f] ;dfj]z lyof]Ù ;f]/3'd,
ux'F, bfgf / ;f]of kL7f]Ù ;f]/3'd, ux'F /
sfplkp kL7f] Kn; d"+ukmnL a6/Ù ;f]/3'd
/ ux'Fsf] kL7f] Kn; d"+ukmnL a6/Ù /
;f]/3'd, ux'F / ;f]of kL7f] Kn; d"+ukmnL
a6/ . ;f]/3'd, ux'F / ;f]of kL7f]sf]
cfxf/n] cfjZos Pldgf] Pl;8x¿sf]
nflu l;kmfl/;x¿ k"/f u¥of] . o;
cfxf/sf] @% k|ltzteGbf a9L pmhf{
af];f]n] / !) k|ltzt pmhf{ k|f]l6gn] k|bfg
u/]sf] lyof] h'g ;+o'Qm /fi6« ;+3sf] k|f]l6g
;Nnfxsf/ ;d"xn] afnaflnsfsf nflu
pRr k|f ] l6go'Qm vfg]s'/f agfpg
l;kmfl/; u/]sf] lyof] . cfxf/df s]l;g
h:t} pRr PER lyof] .
v'jfpg] sfo{qmd sf]bf] / bfnsf] ld>0f_
df ckgfpgsf nflu k/LIf0f / ljsf;
ul/Psf] ;"qx¿
;fdfu|L cg'kft M
;f]/3'd /jf -;'jf_M e6df;sf] kL7f]M l:sd
ldNs kfp8/ &)M@%M%

;f]/3'd /jfM e6df;sf] kL7f]M lrgL
&)M!)M@)
;f]/3'dsf] kL7f]M k/]jfsf] kL7f] *)M@)
df]tL sf]bf]sf] kL7f]M xl/of] a];g &)M#)
df]tL sf]bf]sf] kL7f]M sfnf] rgfsf] kL7f]
&)M#)
df]tL sf]bf]sf] kL7f]M a+ufn rgfsf] kL7f]
&)M#)
;|f]tM ljdnf, sf}/ / xfOdfjtL, !(().
a|'sjfN6/, jfg{/ / PG8/;g -!(&&_n]
;f]of / skf;sf] aLpsf] kL7f]n] ljleGg
cg'kftdf ;'b[9 ;f]/3'dsf] l:y/tf
d"Nofª\sg u/] . ljleGg ;"qx¿ -!* l8u|L
;]lN;o; -lgoGq0f_, b'O{ dlxgfsf] nflu
$( l8u|L ;]lN;o;, 5 dlxgfsf] nflu #&
l8u|L ;]lN;o; / !@ dlxgfsf] nflu @%
l8u|L ;]lN;o;df e08f/0f ul/Psf] lyof] .
;a} ;+of]hgx¿n] pknAw nfOl;g, :6]6,
cDntf / :jfbdf kl/jt{gåf/f dfkg u/]
cg';f/ kof{Kt l:y/tf b]vfpF5g\ . ;a}
ld>0fx¿sf] :jfb :jLsfo{ lyof] .
a'?08Ldf, ds} / ;f]ofsf] kL7f]n] ;'b[9
agfOPsf] ;f]/3'd, :yfgLo ¿kdf
d';fns eg]/ lrlgG5, aRrf / jo:s
vfgfsf] ¿kdf k|of]u ul/G5 . o;df
lgDg ;+/rgfx¿ 5g\M #% k|ltzt pjfsf]
kL7f], #) k|ltzt ds}sf] kL7f], @) k|ltzt
e6df;sf] kL7f], !) k|ltzt lrgL / %
k|ltzt b"wsf] w'nf] . of] ;+of]hgdf nueu
!^ k|ltzt k|f]l6g x'G5, h;df #=&^
k|ltzt k|f]l6g nfOl;g / $$) kcal
k|lt !)) u|fd pTkfbgn] of]ubfg ub{5 .
Musalac w]/} nf]slk|o 5 M !(*( df
^) l÷dlxgf Jofj;flos ¿kdf a]r]sf]
lyof], / pTkfbg @))) ;Dd ( ))) 6g
k'Ug] ck]Iff ul/Psf] 5 .
ldl>t kL7f]M
sDkf]lh6 ̂ nf] 6]Sgf]nf]hLn] z'?df /f]6L /
la:s'6 agfpg ux'Fsf] kL7f]nfO{ cGg /
u]8fu'8Lsf] kL7f];Fu ld;fpg] k|lqmofnfO{
a'emfpF5 . oBlk, of] zAb u}/–ux'Fsf] kL7f],
h/f / s+b, kmnkm"n jf cGo sRrf dfnsf]
ld>0fsf] ;Gbe{df klg k|of]u ug{ ;lsG5
-Dendy, !((@_. Pp6f pbfx/0f
6l6{nfsf nflu ;f]/3'd / ds}sf] lk7f]sf]
ld>0f xf] .
w]/} ljsf;f]Gd'v b]zx¿df s[lif If]qnfO{
k|f]T;fxg ug{ / ux'Fsf] cfoft 36fpg
:yfgLo ¿kdf pknAw cGg / h/]
afnLx¿df ux'Fsf] kL7f] ldnfpg jfF5gLo
ePsf] kfOof] . clk|msfdf /f]6L h:tf

ux'Fsf pTkfbgx¿sf] dfu a9\bf] 5 .
clk|msf k|d'v ux'F pTkfbg ug]{ If]q xf]Og,
t/ o;n] ;f]/3'd / sf]bf] h:tf cGo
cGgsf] 7"nf] dfqf pTkfbg u5{ . of]
l/kf]6{ ul/Psf] 5 ls a]s/L pTkfbgx?sf]
lgdf{0fsf] nflu @) k|ltzt u}/ ux'Fsf]
kL7f];Fu ux'Fsf] k|lt:yfkgsf] kl/0ffd:j¿k
US $ #@) ldlnogsf] jflif{s ljb]zL
d'›fdf cg'dflgt art x'g]5 !(*@_.
#) k|ltzt k|lt:yfkgdf art jflif{s
¿kdf US $ @*) ldlnog x'g]5 . o;/L
sDkf]lh6 kL7f] k|ljlwn] ljsf;f]Gd'v
b]zx¿sf nflu pTs[i6 k|lt1f /fV5 .
oBlk jf:tljs pkef]Qmf k/LIf0fx¿
b'n{e ePsf 5g\, sDkf]lh6 kL7f]af6 ag]sf
pTkfbgx¿ sf]nlDaof, s]Gof, gfOh]l/of,
;]g]un, >Ln+sf / ;'8fg -8]G8L, !((@_df
/fd|f];Fu :jLsf/ ul/Psf] 5 .
ha /f]6L agfpgsf] nflu ;f]/3'd jf
sf]bf] k|of]u ul/G5, /f]6L ;'wf/stf{x¿
yKg jf /f]6L agfpg] k|lqmofdf kl/dfh{g
cfjZos x'G5 . g/d ux'Fsf] kL7f]sf]
t'ngfdf s8f;Fu k|lt:yfkgsf] pRr :t/
;Dej 5 -clk|msfsf nflu ;+o'Qm /fi6«
cfly{s cfof]u, !(*%_. sDkf]lh6 kL7f]af6
la:s'6 pTkfbg ug{, nfdf] z]Nkm-
nfOkmnfO{ a9fjf lbg u}/-ux'Fsf] kL7f]sf]
af];f] ;fdu|L ;s];Dd sd /fVg'k5{ .
Sof{a6"L / 8]08L -!(&(_ n] ux'FnfO{ df]tL,
k|f]e, afg{of8{ jf cf}+n] sf]bf];Fu ldnfP/
agfOPsf] ldl>t kL7f]af6 /f]6L pTkfbg
ug{ ;lsG5 egL l/kf]6{ u/] . kL7f]df
sf]bf]sf] cg'kft !% k|ltzt;Dd x'g ;S5 .
cf6fsf] kf]6fl;od a|f]d]6 pkrf/n] /f]6Lsf]
dfqf ;'wf/ u5{ . I ) k|ltzt df]tL
sf]bf]sf] kL7f] ePsf] /f]6Lsf] k"0f{ ux'Fsf]
/f]6L -v/fa_, Hoseney / Finney,
!(&^ h:t} pTs[i6 agfj6 / :jfb lyof]Ù
Perten, !(&@ klg x]g{'xf];\_.
*) k|ltzt lgsf;L b/df ldnfOPsf]
pjfsf] kL7f]nfO{ s'g} k|lts"n k|efj ljgf
/f]6L agfpgsf] nflu ;]tf] ux'Fsf] kL7f];Fu
ld;fpg ;lsG5 -/fj / z'/kfn]s/,
!(&^_. ;'8fgsf] vft{"ddf /x]sf] vfB
cg';Gwfg s]G›df ul/Psf] :jLsfo{tf
cWoogn] &) k|ltzt ux'F / #) k|ltzt
pjfsf] ldl>t kL7f]af6 ag]sf] /f]6L
:jLsfo{ /x]sf] b]vfPsf] 5 . &@ b]lv &%
k|ltzt lgsf;L b/df ldlnª ubf{ /f]6L
agfpgsf] nflu a9L pko'Qm pjfsf]
kL7f] pTkfbg x'G5 . gfOh]l/ofdf pkef]Qmf
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:jLs[lt k/LIf0fx¿n] ;+s]t u/] ls #)
k|ltzt pjfsf] kL7f]n] agfOPsf] /f]6L
!)) k|ltzt ux'Fsf] /f]6L -cn'sf] /
cf]n'Ua]dL, !(*(Ù cf]nf6'GhL, P8]l;gf /
sf]n]cf];f], !(*(_ ;Fu t'ngf ug{ ;lsG5 .
sDkf]lh6 kL7f]sf] k|f]l6g ;fdu|L ux'Fsf]
kL7f]sf] eGbf sd lyof], hals o;sf]
sRrf kmfOa/ a9L lyof] . k]G6f];g yKbf
sDkf]lh6 kL7f]n] agfOPsf] /f]6Lsf] u'0f:t/
;'wfl/of] . ;]g]unsf] 8fsf/df /x]sf] vfB
k|ljlw ;+:yfgn] nf]slk|o sf]bf]sf] k|hflt
;f}gf / ;fgf] -lyofd, !(*!_ sf] k|of]u
u/L #) k|ltzt sf]bf] / &) k|ltzt ux'F
ePsf] /f]6L tof/ u/]sf] 5 . csf]{ /f]6L,
kfgan elgG5, !% k|ltzt sf]bf] / *%
k|ltzt ux'Fsf] ;fy tof/ ul/Psf] lyof] .
;]g]undf #) k|ltzt pjf / &) k|ltzt
ux'F;lxtsf] /f]6L klg agfOPsf] lyof] -
lyofd / PG8f]o], !(&&_. !% k|ltzt
;Ddsf] /f]6Ln] afh/f :jLsfo{ / ;]tf]
ux'Fsf] /f]6L -nf]/]Gh / l8n;]e/, !(*)_;Fu
t'ngf ug{ of]Uo ePsf] k|dfl0ft ub{5 .
*) k|ltzt u}/-ux'F cGg / @) k|ltzt
ux'Fsf] ;+of]hg :jLsfo{ u'0f:t/sf] la:s'6
pTkfbg ug{ k|of]u ug{ ;lsG5 . ux'Fsf]
kL7f];Fu ld;fOPsf] pjf / df]tLsf] kL7f]
la:s'6 agfpg k|of]u ug{ ;lsG5 -afbL
/ xf];]gL, !(&^, !(&&_. cf]nf6'GhL,
cb]l;gf / sf]lnof];f ] -!(*(_ n]
la:s'6sf] u'0f:t/df k|lts"n c;/ gu/L
%% k|ltzt pjfsf] cg'kft la:s'6df
k|of]u ug{ ;lsg] atfPsf] 5 . k|f];f] sf]bf]
la:s'6 agfpg pko'Qm e]l6of]Ù la:s'6sf]
:k|]8 / u'0f:t/sf] :sf]/ a9\of] sf]bf]sf]
kL7f]sf] pRr dfqfsf] sf/0fn] ubf{ o;sf]
:t/ a9\of] -nf]/]Gh / l8n;]e/, !(*)_.
sf]bf]sf] kL7f]n] yf]/} s8fkg k|bfg u¥of],
tyflk . df]tL sf]bf]n] s]ssf] nflu %)
k|ltzt ux'F / *) k|ltzt la:s'6sf]
nflu k|lt:yfkg ug{ ;S5 -lyod, !(*!_.
;]g]undf, k/Dk/fut vfgfx¿ h:t} kmS;,
sf]g; sf]g; / a]OUg]6\; -lk|m6/x¿_
rfdn, ds} jf ux'Fsf] kL7f] -lyofd, !(*!_
df sf]bf]sf] kL7f] ld;fP/ tof/ ul/G5 .
;f]/3'd / sf]bf]sf] j}slNks k|of]u
M
ljut s]xL jif{otf ljleGg b]zdf h'jf /
df]tL sf]bf]sf] pTkfbgdf pNn]Vo j[l4
ePsf] 5 . ux'F / rfdnsf] pTkfbgdf
Ps} ;fy j[l4 / e08f/0fdf pknAw
cltl/Qmsf] ;fy, sf]bf]n] pkof]usf]

b[li6sf]0faf6 k|lt:kwf{sf] ;fdgf ub{5 .
ljutdf Hjf/nfO{ k/Dk/fut d'Vo cGgsf
¿kdf lnOg] If]qx¿df klg Hjf/sf] ;§f
ux'F jf rfdn k|of]u ug]{ rng a9\b}
uPsf] 5 .
w]/} b]zx¿df, ljz]if u/L clk|msfdf -/
ljz]if u/L gfOh]l/of / ;'8fgdf, h;n]
clk|msfsf] ;f]/3'd pTkfbgsf] nueu
^% k|ltzt lx:;f cf]u6]sf] 5_ df ;f]/3'd
/ sf]bf] d'Vo vfB afnL x'g hf/L /xg]5 .
oL cGgx¿ k/Dk/fut / gofF vfgfsf
nflu k|of]u ul/g]5 . t/, j}slNks
k|of]usf ;Defjgfx¿ x]g{ cfjZos 5 .
;f]/3'd / sf]bf]sf] cf}Bf]lus pkof]usf]
/fd|f] ;Defjgf eP klg ux'F, wfg /
ds};Fu k|lt:kwf{ ug{'kg]{ x'G5 . ljz]if

u/L cf}wf}lus k|of]usf nflu k|ljlwsf]
ljsf; ul/Pdf eljiodf ;f]/3'dsf] 7"nf]
dfu x'g ;S5 . oBlk df]tL sf]bf]df
cf}Bf]lus pkof]usf] nflu s]lx ;Defjgf
5, t/ cGo sf]bf]x¿sf] ;fgf] cgfhsf]
cfsf/ / pko'Qm l8x'ln+u k|ljlw ckgfpg
;DalGwt sl7gfOx¿sf] sf/0fn] ;Lldt
Ifdtf 5 . oBlk, ltgLx¿ kz' / s'v'/fsf]
bfgfsf] nflu ljrf/ ug{ ;lsG5 . ds}sf]
t'ngfdf bfgfsf] ¿kdf pgLx¿sf]
sfo{;DkfbgnfO{ t'ngf ug{ cfjZos 5 .
pjf / sf]bf]nfO{ pko'Qm k|zf]wg ljlw
k|of]u u/L cGo vfBfGg pTkfbgsf nflu
ckgfpg ;lsG5 . ;f]/3'd / sf]bf]af6
agfOPsf vfg]s'/fsf] u'0f:t/ ;'wf/ ug{
b]x'lnª / ldlnª ug]{ cEof;x¿ cWofo
# df j0f{g ul/Psf] 5 . oL afnLx¿nfO{
cGo cGg;Fu pkof]lutfsf] b[li6n] k|lt:kwL{
agfpg] ;'wfl/Psf] ldlnª u'0f:t/sf ;fy
cgfhsf k|sf/x¿ rog ug{ ;Dej 5 .
pko'Qm kl/dfh{g ;lxtsf] ux'F ldlnª
k|ljlwnfO{ hf} / sf]bf] lk;fpg k|efjsf/L
¿kdf k|of]u ug{ ;lsG5 . k"/} ;f]/3'dsf]

kL7f]af6 /f]6L pTkfbg ug{ ;lsg] eP
tfklg hf}sf] kL7f] k|of]u u/]/ /f]6Lsf]
u'0f:t/ ;'wf/ ug{ ;lsG5 h;af6
rf]s/sf] c+znfO{ 5ngLaf6 lgsflnPsf]
5 -Caster et al=, !(&&_. s'ns0fL{,
kfln{s/ / efujt -!(*&_ n] ;f]/3'd
dfN6nfO{ la:s'6, b"w 5'6fpg] vfg]s'/f /
lao/ j6{ agfpg k|of]u ug{ ;lsg]
atfP . la:s'6df $) k|ltzt ;Dd
;f]/3'd dfN6 yKbf :6\ofssf] prfO{ 36\of]
/ kfgLsf] zf]if0f a9]sf] sf/0f km}nfj6
a9\of] .
O8nL -Ps afkm pTkfbg_, 8f];f -Ps
vdL/ pTkfbg_ cGt kf]+ugd -Ps pynf-
af];f]–k|mfO8 pTkfbg_ h:tf ;fdfGo vfB
kbfy{x¿df ;f]/3'dsf] k|of]unfO{ ;f]/3d

pTkfbg ug ] {
If ]qx¿df Jofks
k |o f ]usf ]  nf lu
nf]slk |o agfpg
;lsG5 -;'a|dl0fog
/ hDa 'gfyg ,
!(*). _. 3fddf
;'sfpg] jf aflx/
lgsfNg] / 3fddf
; 'sfpg ] s ]x L
d x T j k " 0 f {
pTkfbgx¿ kfk8,

a8L / s'l8{ufO{ x'g\ . oL pTkfbgx¿df
;fdfGotof Ps jif{ eGbf a9Lsf] z]Nkm-
nfOkm x 'G5 . ltgLx¿nfO{ rfdn
pTkfbgx¿df k|of]u ul/g] h:t} dfs]{l6ª
Rofgnx¿ dfkm{t nf]slk|o agfpg
;lsG5 . cfGw| k|b]z, ef/t -cfGw|k|b]z
s[lif ljZjljBfno, !((!_ df a]s/L /
vfhf pTkfbgx?sf] Ps lj:t[t >F[vnf
dehulled sorghum ; Fu tof/
pkef]Qmfx?åf/f :jLsf/ ul/Psf] lyof] .
o:tf vfg]s'/fnfO{ a9LeGbf a9L dflg;df
k'¥ofpg / nf]slk|o agfpg Jofj;flos
¿kdf ahf/Ls/0f ug{'kg]{ ;+s]t ul/Psf]
lyof] .
cGo vfB kbfy{x¿ h:t} s]xL kf]if0f
cj/f]wsx¿ / ljiffQm kbfy{x¿ ;f]/3'd
/ sf]bf]sf] bfgf;Fu ;DalGwt 5g\ .
Go"l6«zgn sf/sx¿nfO{ df]6f] ¿kdf
juL{s[t ug{ ;lsG5 h'g k|fs[lts ¿kdf
cGgdf kfOG5 / tL km+un pTklQsf] x'g
;S5 jf df6f] / cGo jftfj/0fLo
k|efjx¿;Fu ;DalGwt x'g ;S5 . oL
sf/sx¿n] JolQmut cGgsf] kf]if0f
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d"NonfO{ kl/dfh{g ub{5, / ltgLx¿dWo]
s]xLn] w]/} uDeL/ kl/0ffdx¿ 5g\ . tn
s]xL PlG6Go"l6«PG6x¿ / Hjf/ / sf]bf];Fu
;DalGwt ljiffQm kbfy{x¿sf] ;+lIfKt
ljj/0f xf] .
kmfO6]6 M
Phytate k|fs[lts ¿kdf x'g] km:kmf]/;
of}lusx¿sf] hl6n ju{nfO{ k|ltlglwTj
ub{5 h;n] vfB kbfy{x¿sf] sfof{Tds
/ kf]if0f u'0fx¿nfO{ dxTjk"0f{ ¿kdf k|efj
kfg{ ;S5 . oBlk oL of}lusx¿sf]
pkl:ylt Ps ztfAbL eGbf a9Lsf] nflu
1ft 5, ltgLx¿sf] h}ljs e"ldsf k"0f{
¿kdf a'lemPsf] 5}g . kmfOl6s Pl;8,
dfof]-Ogf]l;6f]n !,@,#,$,%,^-x]S;fls; -
8fOxfO8«f]hg km:km]6_, kl/kSj aLpx¿df
d'Vo km:kmf]/; e08f/ xf] . kmfOl6s
Pl;8sf] alnof] afOl08ª Ifdtf x'G5,
h;n] ;lhn};Fu ax'Eofn]G6 Sof;gx¿ /
k|f]l6gx¿;Fu sDKn]S;x¿ agfpF5 . w]/}
h;f] kmfO6]6-d]6n sDKn]S;x¿ zf/Ll/s
kLPrdf c3'ngzLn x'G5g\ . t;y{ kmfO6]6
afOl08ªn] w]/} vlghx¿ h}ljs ¿kdf
hgfj/x¿ / dflg;x¿nfO{ cg'knAw
agfpF5 .
Doherty, Faubion / Rooney -
!(*@_n] ;f]/3'dsf w]/} k|sf/x¿ ljZn]if0f
u/] / kQf nufP ls ;Dk"0f{ cGgdf kmfOl6g
km:kmf]/; !&) b]lv #*) ldnLu|fd k|lt
!)) u|fd;Dd lyof]Ù ;Dk"0f{ cGgdf /x]sf]
s'n km:kmf]/;sf] *% k|ltzteGbf a9L
kmfOl6g km:kmf]/;sf] ¿kdf afFlwPsf]
lyof] . jfª, ldr]n / a/xd -!(%(_ n]
;f]/3'dsf] bfgfdf kmfOl6g km:kmf]/;sf]
ljt/0fsf] cWoog u/] / kQf nufP ls
lkmlhs Pl;8sf] 7"nf] k|ltzt sL6f0f'df
rf]s/ eGbf sd lyof] / ;a}eGbf sd
PG8f]:kg{df lyof] . 8]x'ln+un] kmfO6]6 /
s'n km:kmf]/; b'a}sf] $) b]lv %) k|ltzt
x6fpg ;S5 . ;Dk"0f{ bfgfdf kmfOl6g
km:kmf]/; *@ b]lv (! k|ltzt, e'OFdf
%^ b]lv *$ k|ltzt / rf]s/df *%
b]lv (% k|ltzt /x]sf] kfOPsf] 5 .
k/Dk/fut ldlnª dfkm{t k|fKt c+zx¿df,
kmfOl6g km:kmf]/; ;fdu|L rf]s/df
;a}eGbf a9L lyof], ;Dk"0f{ cGgdf sd /
lgl:sPsf] cGgdf ;a}eGbf sd lyof] .
o;n] cGgsf] rf]s/ / PNo'/f]g txx¿
;f]/3'ddf kmfO6]6 / s'n km:kmf]/;sf]
k|d'v e08f/ xf] eGg] ;'emfj lbG5 . g/d-
PG8f]:kd{ k|hfltx¿sf] ldlnªn] k]/Lsfk{sf]

yf]/} dfqf dfq x6fpF5, ldlnªn] oL
k|hfltx¿df kmfOl6g km:kmf]/; sd sd
u5{ . dfgj ljifox¿sf nflu ;f]/3'ddf
kmnfdsf] h}jpknAwtf cGgsf] 6\oflgg
;fdu|Ln] eGbf kmfOl6g km:kmf]/;n] a9L
k|efljt ePsf] kfOof] -/fwfs[i0fg /
lzjk|;fb, !(*)_. ;f]/3'dsf] bfgfsf]
df]tLdf, cfogfOh]an cfO/g / 3'ngzLn
lh+s ;fdu|Ldf pNn]vgLo j[l4n] oL b'O{
;"Id kf]ifs tTjx¿sf] ;'wfl/Psf]
h}jpknAwtfnfO{ ;+s]t u¥of], h'g cf+lzs
¿kdf df]tLsf] ;dodf rf]s/sf] efu
;lxt kmfO6]6, kmfOa/ / 6\oflgg x6fpg]
sf/0f lyof] . !(*)_.
df]tL sf]bf]df, kmfOl6g km:kmf]/;sf] nflu
l/kf]6{ ul/Psf] dfg !&@ ldnLu|fd k|lt
!)) u|fd -;+s/f /fj / b]j:yn], !(*#_
b]lv #@&=#@ ldnLu|fd k|lt !)) u|fd -
rf}xfg, ;'g]hf / ef6, !(*^_ ;Dd leGg
lyof] . l;dj]Daf P6 cn åf/f l/kf]6{
ul/Psf] dfg . -!(*$_ o; bfo/f leq
lyP . cfof]gfOh]an kmnfd pN6f] ;x-
;Dj4 lyof] / 3'ngzLn h:tf gsf/fTds
¿kdf kmfOl6g km:kmf]/;;Fu ;DalGwt
lyof] . z+s/ /fj / b]j:yn] -!(*#_n]
cGgsf] dflN6+un] df]tL / cf}+n] sf]bf]
b'a}sf] kmfOl6g km:kmf]/; ;fdu|Ldf
pNn]vgLo ¿kdf sdL u/]sf] b]v] . of]
sdL ionizable kmnfd / 3'ngzLn
lh+sdf pNn]vgLo j[l4;Fu lyof], oL b'O{
tTjsf] ;'wf/ h}j pknAwtfsf] ;+s]t .
cf}+n] afh/fsf k|hfltx¿sf] c+s'/0fn]
cGgsf] kmfOl6g km:kmf]/;sf] dfqf qmdzM
36\b} uof] -pboz]v/ /fj / b]j:yn],
!(**_. jg:kltsf] efu x6fP/ $* 306f
c+s'/0f kl5, df]tL, cf}+n] / kmS;6]n sf]bf]df
s"n km:kmf]/; qmdzM !^, !@ / (
k|ltztn] 36\of] -dNn]zL / b]lzsfrf/,
!(*^v_. df]tL sf]bf]sf] c+s'/0fdf
kmfOl6g km:kmf]/; #* b]lv @) k|ltztdf
pNn]vgLo ¿kdf 36]sf] 5 . t/, cf}+n] /
kmS;6]n sf]bf]df kmfOl6g km:kmf]/;sf]
sdL lgs} sd lyof] . c+s'l/t ux'F, df]tL
sf]bf], rgf, d'u / ltndf cfwfl/t b"w
5'6fpg] vfgfdf $=#( ldnLu|fd kmfOl6g
km:kmf]/; k|lt !)) u|fd dfq x'G5, hals
c+s'/ gul/Psf] cGgaf6 tof/ ul/Psf]
ld>0fdf . ) ldnLu|fd k|lt !)) u|fd
x'G5 -Nattress et al . /a8L eg]/ lrlgg]
df]tL sf]bf]sf] lsl0jt ef/tLo tof/Ldf
gf} 306fsf] ls0jgkl5 kmfOl6g km:kmf]/;

@& b]lv #) k|ltztn] 36]sf] lyof] -
wgv]/ / rf}xfg, !(*&_.
Polyphenols :
la?jfx¿df Jofks ¿kdf ljtl/t
kf]lnkm]gf]nx¿ s'g} klg rofkro
k|lqmofdf k|ToIf ¿kdf ;+nUg x'Fb}gg\ /
o;}n] dfWolds d]6faf]nfO6x¿ dflgG5 .
s]xL kf]lnkm]gf]lns of}lusx¿n] k|lt/Iff
/;fogsf] ¿kdf e"ldsf v]N5g\, h;n]
af]6nfO{ hl8a'6L, /f]uhgs sjs /
k/hLjL emf/sf] lzsf/L cfqmd0faf6
arfpF5 . cGgdf /x]sf] kf]lnkm]gf]nn]
;dok"j{ c+s'/0f / df]N8sf] sf/0fn] x'g]
Ifltaf6 klg cgfhsf] IfltnfO{ /f]S5 -
Xofl/; / ag{\;, !(&), !(&#_. Dreyer,
Reese and Jones -!(*!_n]
kf ] lnkm ]gf ]nn ] la?jfnfO { sL/fsf ]
cfqmd0faf6 arfpg] b]vfPsf] lyof] .
;f]/3'ddf /x]sf] km]gf]lns of}lusx¿nfO{
km]gf]lns Pl;8, ̂ n]ef]gf]O8\; / sG8]G:8
kf]lnd]l/s lkmgf]nx¿ h;nfO{ 6\oflgG;
elgG5 eg]/ juL{s/0f ug{ ;lsG5 .
km]gf]lns Pl;8x¿, d'Qm jf P:6/sf] ¿kdf
afFlwPsf, cGgsf] aflx/L txx¿df s]lG›t
x'G5g\ . ltgLx¿n] ;'IdhLjx¿sf]
j[l4nfO{ /f]S5g\ / ;DejtM cGg df]N8
lj?4 k|lt/f]w k|bfg ub{5 .
df]gf ]d]l/s kf]lnkm ]gf ]n ˆnfeg-$-
cf ]Pnsf 8]l/e] l6ex¿, ;f ]/3 'ddf
ˆn]ef]gf]O8x¿, PGyf];folgl8G; elgG5 .
;f]/3'dsf] bfgfdf k|r'/ dfqfdf kfOg]
b'O{ ̂ n]ef]gf]O8x¿ n'6]kmf]/f]n -a]6–l:dy,
!(^(_ / Plkkmf]/f]n -jf6/;g / a6n/,
!(*#_ x'g\ . kl5Nnf] of}lus ;f]/3'dsf]
kftdf klg kfOof] . hDa'gfyg cflb . -
!(*^_ r/fx¿sf] ;§f cGg df]N8sf]
k|lt/f]w -;'a|dl0fog P6 cn ., !(*#_
cgfhsf] flavan-$-ol ;fdu|L;Fu
;DalGwt lyof] eg]/ cjnf]sg u¥of] .
cGo jg:klt ;|f]tx¿af6 sd-cf0fljs-
tf}n ̂ n]ef]gf]O8x¿ d';fx¿df Go"l6«zgn
ePsf] km]nf k/] klg -d]xf+zf], a6n/ /
sfn{;g, !(*&_, clxn];Dd ;f]/3d
ˆn]ef]gf]O8x¿df ;dfg u'0fx¿ 5g\ eGg]
s'g} k|df0f e]l6Psf] 5}g .
6\oflggx¿ flavan-# olssf] ;+If]k0faf6
pTkGg x'g] ax'ns x'g\ . u'Ktf / x;nfd
-!(*)_n ] ;f ] /3 'd 6 \o f lggnfO {
k|f];folgl8g eg]/ pNn]v u/] lsgeg]
pgLx¿n] ;f]r]sf lyP ls ;folgl8g
;fdfGotof Psdfq PGyf];folgl8g xf] .
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cgfh ljsf;sf] qmddf, ˆn]ef]gf]O8
df]gf]d/x¿ ;+Zn]lift x'G5g\ / To;kl5
rf/ b]lv 5 OsfOx¿sf] cf]lnuf]d]l/s
k|f]cfGyf];folgl8gx¿ agfpgsf] nflu
uf9f x'G5g\ .
cGgdf pRr 6\oflgg ePsf] ;f]/3'dsf
s]xL k|hfltx¿ r/f k|lt/f]wL ePsf] kfOof]
-ag{\;, !(&!Ù l6K6g P6 cn ., !(&)_.
v}/f] r/f-k|lt/f]wL ;f]/3'ddf 6\oflgG;
;a}eGbf k|r'/ dfqfdf kfOg] lkmgf]lns
of}lus x'g\ . kl/kSjtfsf] ;dodf v}/f]-
hf}sf] bfgfn] If'›tf ljsf; ub{5 h;n]
r/f / bfgf df]N8sf] cfqmd0f lj?4
k|lt/f]w k|bfg ub{5 . of] u'0f z'is /
cw{-;'Svf If]qx¿df dxTjk"0f{ 5 hxfF
cGo afnLx¿ c;kmn x'G5g\ . oL dWo]
s]xL If]qx¿df, cGg pTkfbgdf jflif{s
3f6f &% k|ltzt jf slxn]sfxL+ a9L
l/kf]6{ ul/Psf] 5 -McMillan et al,
!(&^Ù Tipton et al, !(&)_.
r/fsf] k|lt/f]wsf] s[lif ;DaGwL kmfObf
k|bfg ubf{ 6\oflgG;n] cGgsf] kf]if0fsf]
u'0f:t/df k|lts"n c;/ kf5{ -;fn'Gv]
P6 cn ., !(*@Ù ;fn'Gv], rJxf0f / sbd,
!(()Ù a6n/ P6 cn ., !(*$, !(*^_.
pRr 6\oflgg v'jfpg] rNnfx¿df j[l4
dGbtf b]lvof] . cgfhdf /x]sf] 6\oflgG;n]
:jflbnf]kgnfO{ c;/ u5{, vfgfsf] ;]jg
36fpF5 / kmn:j¿k z/L/sf] j[l4nfO{
c;/ u5{ -a6n/ P6 cn ., !(*$_.
6\oflgG;x¿ kfrg kysf OGhfOdx¿
;lxt PS;f]h]g; / PG8f]h]g; k|f]l6gx¿df
afFW5g\, h;n] k|f]6Lgx¿sf] pkof]unfO{
c;/ u5{ -Pl:sy / a6n/ !(*^Ù
lu|lkmY;, !(*%Ù PUud / lqm:6]g;]g,
!(&%_. d';f, rNnf / kz'wgdf ePsf
w]/} cWoogx¿n] b]vfPsf] 5 ls cfxf/df
pRr 6\oflggn] k|f]6Lg / sfaf]{xfO8"]6sf]
kfrg Ifdtfdf k|lts"n c;/ kf5{ /
j[l4, v'jfpg] Ifdtf, rofkro pmhf{ /
Pldgf] Pl;8sf] h}j pknAwtf sd u5{
-/f]:6fËf], !(&^_. pRr–6\oflgg ;f]/3'dsf
s]xL Go"l6«zgn k|efjx¿ ;DalGwt sd
cf0fljs-tf}n ̂ n]ef]gf]O8x¿sf sf/0f x'g
;S5g\ h'g ;lhn} cjzf]lift x'G5g\, h;n]
kRg] / cjzf]lift vfB kbfy{x¿sf]
rofkro pkof]unfO{ /f]S5 -a6n/,
!(**Ù d]xf+zf], a6n/ / sfn{;g *!(,_.
ToxfF dfgj ljifox¿df cfxf/ 6\oflggsf]
kf]if0f lj/f]wL k|efjx?sf] af/]df s'g}
k|ToIf k|df0f 5}g, oBlk pRr cfxf/

6\oflgg sf] s]lx sfl;{gf]h]lgs k|efj
x'g ;S5 -Morton, !(&)Ù l;+un6g /
Kratzer, !(&#_. ef/tLo dlxnfx¿df
kmnfdsf] cjzf]if0f sd lyof] ha
pgLx¿nfO{ 6\oflgg-g]u]l6e ;f]/3'd -
lun'nL P6 cn., !(*$_ af6 agfOPsf]
blnofsf] ;§f r/f-k|lt/f]wL pRr-6\oflgg
;f]/3'daf6 agfOPsf] blnof v'jfOPsf]
lyof] . csf]{tkm{, ;fdfGo / /QmcNktf
ePsf ljifox¿df ul/Psf] cWoog -
/fwfs[i0fg / lzjk|;fb, !(*)_ n]
b]vfPsf] 5 ls kmnfdsf] pknAwtf
cgfhsf] 6\oflgg ;fdu|Ln] eGbf ef}lts
Pl;8n] a9L k|efljt ePsf] 5 . oL
sfdbf/x¿n] k|of]u ug]{ tyfslyt pRr–
6\oflgg ;f]/3'dsf] 6\oflgg ;fdu|L k|lt
!)) u|fd dfq !^) ldnLu|fd Sof6]lrg
a/fa/ lyof], / of] ;fdfGotof kIfL
k|lt/f]wL ;f]/3'd k|hfltx¿df kfOg] eGbf
w]/} sd lyof] .
r/f-k|lt/f]wL ;f]/3'd -;fn'+v], rJxf0f /
sbd, !(()_sf] kf]if0f u'0f:t/ ;'wf/
ug{ ljlwx¿ ljsf; ug{ kof{Kt k|of;x¿
ul/Psf] 5 . 6\oflgG; / ;DalGwt
kf]lnkm]gf]nx¿ 6]:6f jf ;L8sf]6df s]lG›t
x'G5g\ / ldlnªåf/f x6fpg ;lsG5 .
oBlk k/Dk/fut -df]6f{/ / k]:6n_ /
d]sflgsn ljlwx¿ åf/f ldln+u ubf{ kf]ifs
tTjx¿df pNn]vgLo Iflt ePsf]
b]vfOPsf] lyof], / pTkfbg ul/Psf] kL7f]
pkh / kf]if0fsf] u'0f:t/df sdhf]/ lyof]
-lra/, d6{ \h / PS;6]n, !(&*_.
Mwasaru, Reichert / Mukuru -
!(**_ n] ldlnªnfO{ Jofj;flos ¿kdf
lskmfotL agfpg uf]nfsf/ bfgf / s8f
OG8f]:kd{ ePsf / r/fx¿sf] k|lt/f]wsf
nflu kof{Kt 6\oflgg ePsf] / cGo s[lif
lj1fgsf nflu jfF5gLo u'0fx¿ ljsf;
ug{ ;'emfj lbPsf 5g\ . ltgLx¿n] 3if{0f
l8xlnªdf &) k|ltzt jf ;f]eGbf a9L
kL7f] lgsf;L :t/ lbg] To:tf k|hfltx¿
klxrfg u/]sf 5g \ -Reichert,
Mwasaru / Mukuru, !(**_.
kfrg OGhfOd cj/f]wsx¿ cdfOn]; /
k|f]6Lhsf] cj/f]wsx¿ ;f]/3'd / s]xL
sf]bf ]x¿df klxrfg ul/Psf] 5 -
k§fla/fdg, !(*%_. rG›z]v/, /fh' /
k§fla/fdg -!(*!_ n] dfgj nf/
PdfOn]h lj?4 cj/f]w ug]{ ultljlwsf]
nflu afh/fsf] k|hfltx¿ hfFr u/] .
hfkfgL afg{of8{, ;fdfGo, sf]8f] / ;fgf]

sf]bf]sf] :6« ]gdf kQf nufpg ;lsg]
ultljlw lyPg . Pp6f df]tL sf]bf] / b'O{
sf]bf]sf] :6«]gn] P–PdfOn]h lj?4 s'g}
lg/f]wfTds ultljlw b]vfpg ;s]g,
hals ;f]/3'd / df]tL, kmS;6]n / cf}+n]
sf]bf]sf cGo k|hfltx¿n] k|z+;gLo
ultljlw b]vfP, o;n] ljljwtf / k|hfltsf]
rl/q xf] eg]/ ;+s]t ub{5 . Hjf/df
dfgj, uf]efOg / kf]l;{g PdfOn];x¿
lj?4 pRrtd\ cj/f]w ug]{ ultljlw lyof]Ù
kmS;6]n sf]bf]n] dfgj KoflGqmofl6s
PdfOn]hnfO{ /f]Sb}g, hals df]tL / cf}+n]
afh/fsf cs{x¿n] k/LIf0f ul/Psf ;a}
P-PdfOn]hx¿nfO{ /f]S5 . cj/f]wsx¿
u}/-8foflnh]an lyP / k]lK;g pkrf/åf/f
lgliqmo lyP . cf}+n] / df]tL sf]bf]sf]
t'ngfdf ;f]/3'd / kmS;6fO{ sf]bf]af6
lg/f]wsx¿ a9L ydf]{n]lan lyP . k|f]6Lh
cj/f ]wsx¿ -rG›z ]v/, /fh ' /
k§fla/fdg, !(*@_sf] nflu ;dfg
:qmLlg+un] sf]8f], ;fdfGo / ;fgf] sf]bf]sf]
s'g} k|f]÷Olh–Oglxla6/L u'0f gePsf]
b]vfPsf] 5 hals df]tL, kmS;6]n /
afg{of8{ afh/fn] dfq PlG6l6«lK;g ultljlw
b]vfpFb5 . lkm+u/ afh/fsf] cs{df
af ]jfOg l6 « lK;g -##=# PsfO_ /
sfOdf]l6«lK;g -!@=% PsfO_, ;fy} kf]l;{g
Onf:6]h -k§fla/fdg, !(*%_ lj?4
pRrtd\ ultljlw ePsf] kfOof] . ;f]/3'd
/ df]tL, kmS;6]n / afg{of8{ afh/faf6
lgsflnPsf] cs{n] dfgj / uf]jfOg
KoflGqmofl6s tof/L b'a}sf] k|f]l6of]nfOl6s
OGhfOdx¿nfO{ /f ]S5 . d~h'gfy,
jL/e›Kkf / lj?kfIf -!(*!_ n] cf}+n]
sf]bf]af6 l6«lK;g cj/f]wsx¿ z'4 /
ljz]iftfx¿ / pH $=# df ;f]l8od 8f]8]l;n
;Nkm ] 6 kf ]n LP lqmnfdfO8 h ]n
On]S6«f]kmf]/ ]l;; -SDS-PAGE_ åf/f
cl Gtd tof/ L Ps¿ktf /
cN6«f;]G6«Lˆo'u]zg km]nf kf/] . z'4 an-
titrypsin cj/f]ws tfkdfg / pH -
# b]lv !@_ sf] Ps lj:t[t bfo/fdf l:y/
ePsf] kfOof] . ha of] af]jfOg l6«lK;g
lj?4 ;lqmo lyof], o;n] af]jfOg P-
sfOdf ] l6 « l K;g, k ] lK;g, kfk ]g jf
;lA6lnl;gnfO{ /f]s]g . o;df nf/ /
KoflGqmofl6s PdfOn]hx¿ lj?4 cj/f]w
ug]{ u'0fx¿ km]nf k/]sf] lyof] . nueu
Ps} ;fy, lzj/fÙ / k§fla/fdg -!(*!_n]
:jtGq ¿kdf l/kf]6{ u/] ls cf}+n] sf]bf]df
Psn lå–sfof{Tds k|f]6Lg sf/sn] l6«lK;g
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/ PdfOn]h lj?4 b'O{ cnu ;lqmo
;fO6x¿sf] ;fy cj/f]w ultljlw u/]sf]
lyof] .
rG›z]v/ / k§fla/fdg -!(*@_ df]tL
sf]bf]af6 b'O{ l6«lK;g cj/f]wsx¿ z'4 /
ljz]iftf . b'a} uf]jfOg l6«lK;g lj?4
;lqmo lyP t/ uf]jfOg P-sfOdf]l6«lK;g
lj?4 lgliqmo lyP . tftf]sf] nflu kof{Kt
l:y/, b'O{ cj/f]wsx¿ ! b]lv ( ;Ddsf]
km/flsnf] kLPr bfo/f cGtu{t klg l:y/
lyP . ;f]/3'd / sf]bf]df pkl:yt OGhfOd
cj/f]wsx¿sf] kf]if0fsf] dxTj :ki6
¿kdf a'lemPsf] 5}gM cgfhsf] OGhfOd
cj/f]wsx¿df yk cg';Gwfg cfjZos
5 . Goitrogens cfof]l8g ;a} hgfj/
k|hfltx¿sf] nflu Ps cfjZos ;"Id
kf]ifs tTj xf], / cfof]l8gsf] sdL w]/}
ljsf;zLn b]zx¿df ;a}eGbf Jofks
¿kdf k|rlnt kf]if0f ;d:ofx¿ dWo]
Ps xf] -DeMaeyer, Lowenstein /
Thilly, !(&(_. oBlk jftfj/0fLo
cfof]l8gsf] sdL unu08sf] u7gsf] nflu
Ps k"j{ zt{ xf], hgfj/x¿ / dflg;df
cfof]l8gsf] ;fdfGo cfxf/ ;]jgn]
unu08sf] 36gfn] ;fwf/0f unu08sf]
Pl6of]nf]hLdf cGo sf/sx¿ 5g\ eGg]
;'emfj lbG5 . uf]eL v'jfpFbf v/fof]x¿df
yfO/f]O8 xfOk/Knfl;of pTkGg ePsf]
cjnf]sg o; If]qdf k|ultsf] klxnf]
sf];]9'Ëf lyof] . 7"nf] ;+Vofdf vfB
kbfy{x¿df PlG6yfO/f]O8 Ph]G6x¿ x'G5g\,
h;nfO{ ;fd"lxs ¿kdf uf]O6«f ]h]g
elgG5  . cnufj / klxrfg ,
Cruciferae kl/jf/ -Astwood,
Greer / Ettlinger, !($(_ df s]lx
vfgfx? sf] Ps goitrogen, clws
;fdfGo vfg] vfB kbfy{x?df ;dfg
Ph]G6x?sf] nfuL vf]hsf] g]t[Tj u¥of] .
;fOgf]h]lgs UnfOsf];fO8, h;nfO{
cTolws zlQmzfnL PlG6yfO/f ]O8
yfof];fOg]6x¿df xfO8"f ]nfOh ug{
;lsG5, sf;fjf 6\o'a/df kfOof ] ,
pi0fsl6a+wLo clk|msfsf] d'Vo efu, /
sf;fjf vfg] hg;+Vofdf unu08sf]
pRr 36gfdf ;+nUg lyof] . unu08sf]
Pl6of]nf]hLdf lglxt csf]{ d'Vo vfgf
df]tL sf]bf] xf] . ;'8fgdf, cf]:dfg /
kmtfx -!(*!_ n] b]v] ls u|fdL0f 8fkm{/
k|fGtdf, hxfF df]tL sf]bf] Psdfq d'Vo
cGg lyof], u08fsf] k|sf]k ;x/L If]qx¿
eGbf a9L lyof] hxfF cGo vfBfGgx¿

h:t} ;f]/3'd vfOG5 . df]tL sf]bf]sf]
pkef ]unfO {  u | fdL0 f hg; +Vofdf
unu08sf] pRr k|sf]ksf] nflu lhDd]jf/
sf/s dflgG5 . % j6f clk|msL b]zx¿
-Snf]kkm]G:6fOg, xf];]gL / nfOkf]N8,
!(*#bL_df unu08sf] 36gf / k|lt JolQm
df]tL sf]bf] pTkfbg aLrsf] ;sf/fTds
;DaGwn] of] b[li6sf]0fnfO{ ;dy{g ub{5 .
o;afx]s b]v] ls d';f v'jfPsf] df]tL
sf]bf] cfxf/n] xfOk/Knfl;ofsf] ;fy
c;fdfGo yfO/f]O8xf]df]{g 9fFrf ljsf;
u¥of] hals hgfj/x¿nfO{ v'jfOPsf]
sf]bf] ck|efljt lyof] . o; If]qdf pAhgL
/ pkef]u x'g] df]tL sf]bf]df yfof]dfO8
k|sf/sf] uf]O6«f]hg /x]sf] cfz+sf ul/Psf]
lyof] . unu08 ePsf ;'8fgL s]6Lx¿df
t 'ngfTds ¿kdf pRr ;L/d
cfO;f]lyof];fOg]6 lyof] . h'g df]tL
sf]bf]sf] pkef]usf] sf/0f lyof] -cf]:dfg,
af;' / l8s/;g, !(*#_. d';fdf v'jfpg]
k/LIf0fx¿n] b]vfof] ls uf]O6«f]hgn]
yfO/f]lS;g -T4_ sf] 6«fOof]8f]yfo/f]lgg
-T3_ sf] l8of]l8g]zg /f]S5, xdf]{gsf]
rofkro ¿kdf a9L ;lqmo ¿k .
cfof ] l8g k "/sn ] df ]tL sf ]bf ]sf ]
uf]O6«f]h]lgs k|efjnfO{ sd ug{ ;s]g .
Klopfenstein, Hoseney / Leipold
-!(*#aL_åf/f l/kf]6{ ul/Psf] cWoogn]
df]tL sf]bf]df uf]O6«f]h]lgs l;4fGt cGgsf]
rf]s/ / PG8f]:kd{ b'a} efux¿df pkl:yt
lyof] / cGg ls0jgåf/f gi6 ul/Psf]
lyPg . sf]bf]sf] c6f]Sn]leªn] o;sf]
uf ]O6 " f ]h ] lgs u '0fx¿ sd u/]sf ]
cjnf]sgn] ;lqmo l;4fGtsf] cl:y/ jf
tftf]-n]lan k|s[ltsf] ;'emfj lbof] .
Birzer, Klopfenstein / Leipold
-!(*&_n] df]tL sf]bf]sf] uf]O6"f]h]lgs
l;4fGt cNsf]xn lgsfNg ;lsg] / ;L-
Un'sf]l;n ̂ nfef]G; le6]lS;g, Un'sf]l;n
le6]lS;g / Un'sf]l;n cf]l/PlG6gsf] ¿kdf
pkl:yt ePsf] kQf nufP . leh]sf] /
;'s]sf] df]tL sf]bf]sf] bfgfsf] cNsf]xn
lgsf;L a9L uf]O6«f]h]lgs ePsf] kfOof]Ù
o;df s'g } le6 ] lS;g jf o;sf ]
UnfOsf];fO8x¿ lyPgg\ t/ km]gf]lns
of}lusx¿ phloroglucinol, resor-
cinol / p-hydroxybenzoic acid
sf] pkl:ylt b]vfpFb5, h'g ltgLx¿sf]
PlG6yfo/fO8 u'0fx¿sf nflu kl/lrt
5g\ . PlG6yfO/fO8 ultljlw pdfn]sf]
jf e08f/0f ul/Psf] df]tL sf]bf]af6

agfOPsf] cs{df pRr /x]sf] l/kf]6{
ul/Psf] lyof] -u}tfg P6 cn., !(*(_.
ldlnË ug{' cl3 /ftel/ cgfhnfO{ @^
k|ltzt cfb{|tfdf 6]Dkl/ª ubf{ uf]O6"f]h]lgs
ult ljlw ljgfsf ]  k L7 f ]  eof ]  -
Snf]kkm]G:6fOg, nfOkf]N8 / ;]l;n, !((!_.
c-glycosyl flavone :t/ / yfO/f]O8
lx:6f]kfyf]nf]hL / xfdf]{g 9fFrf aLr Ps
alnof] ;sf/fTds ;DaGw b]lvof] . kx]Fnf]
/ªsf] df]tL sf]bf] v}/f] jf v}/f] sf]bf]
eGbf sd uf]O6«f]h]lgs lyof] . tyflk,
df]tL sf]bf] -Birzer and Klopfenstein
!(**_ df ̂ n]ef]gf]O8\; sf] PlG6yfo/fO8
sfo{ sf] ;+oGq a'‰gsf] nflu yk k|df0fsf]
cfjZostf 5 .
Pldgf] Pl;8 c;+t'ng / k]nfu|f M
lgofl;gsf] cfxf/sf] sdL, aL-hl6n
le6fldg, dfgjdf k]nfu|f eg]/ lrlgg]
kf]if0f ljsf/sf] sf/s sf/ssf] ¿kdf
/fd|f];Fu :jLsf/ ul/G5 . k]nfu|fsf]
zf:qLo lSnlgsn cleJolQmx¿ låkIfLo
/ ;dldt kmf]6f];]lG;l6e 8d]{6fOl6;,
kvfnf / l8d]lG;of jf dfgl;s sfo{sf]
sdhf]/L x'g\ . uf]kfng / >LsflGtof -
!(^)_, ljz]if u/L cfGw| k|b]zsf] x}b/fjfb
j/k/sf ul/a s[lif dhb'/x¿df ;f]/3'd
vfg] hg;+Vofdf :yfgLo k]nfu|fsf] j0f{g
klxnf] k6s ul/Psf] lyof] . c:ktfndf
egf{ ePsf sl/a ! k|ltzt k]nflu|g lyP
/ sl/a !) k|ltzt dfgl;s c:ktfnsf
s];x¿n] /f]usf] lSnlgsn ljz]iftfx¿
b]vfPsf lyP -uf]kfng / ljho/f3jg,
!(^(_.
k/Dk/fut ¿kdf, k]nfu|f ds}sf] vkt;Fu
;DalGwt 5 . of] cGo cgfh jf sf]bf]df
lgjf{x ug]{ hg;+Vofdf lj/n} kfOG5 .
ds}sf] k]nfu|fh]lgs u'0fx¿ k|foM sdhf]/
lgofl;g 7"nf] pknAwtf / o;sf] k|f]l6gsf]
sd l6«K6f]kmfg ;fdu|Låf/f JofVof ul/Psf]
5 . csf]{tkm{, pjfdf lgofl;g h}ljs
¿kdf pknAw 5 -a]nfjfbL / uf]kfng,
!(^^_ / pjfdf l6«K6f]kmfgsf] dfqf sd
x'Fb}g . oL cjnf]sgx¿n] ;'emfj lbG5
ls pjf vfg]x¿df k]nfu|fsf] Pl6of]nf]hL
km/s x'g ;S5 . ;f]/3'd / ds}sf] ;femf
ljz]iftf eg]sf] oL b'a} bfgfsf] k|f]l6gdf
No'l;gsf] ck]Iffs[t pRr cg'kft x'G5 .
To;}n] of] ;'emfj lbOPsf] lyof] ls
cltl/Qm leucine af6 Ps Pldgf] Pl;8
c;+t'ng k]nfu|f sf] ljsf;df Ps sf/s
x'g ;S5 .
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dfgj / k|of]uzfnf hgfj/x¿df ul/Psf
k|of]ux¿df lSnlgsn, afof]s]ldsn /
Kofyf]nlhsn cjnf]sgx¿n] b]vfPsf]
5 ls cfxf/df pRr No'l;gn] l6"K6f]kmfg
/ lgofl;gsf] rofkronfO{ c;/ u5{ /
;f]/3'd vfg]x¿df lgofl;gsf] sdLsf]
nflu lhDd]jf/ 5 -a]nfjfbL, >LsflGtof
/ uf]kfng, !(^#Ù >LsflGtof P6 cn.,
!(^*Ù ukm'?lg;f / g/l;+uf /fj, !(*#_.
pRr No'l;g klg ds}sf] k]nfu|fh]lgs
u'0fx¿df of]ubfg ug] { sf/s xf] ,
cWoogn] b]vfPsf] 5 h;df s's'/x¿nfO{
sd-No'l;g ds}sf] k|hflt cf]k]s-@
v'jfOPsf] lyof] eg] lgofl;gsf] sdLaf6
kLl8t lyPgg\ hals pRr-No'l;g 8]Ssg
xfOla|8 ds} v'jfpg]x¿n] o;sf] ljlzi6
ljz]iftfx¿ b]vfP . k]nfu|fsf] SofgfOg
¿k -a]nfj8L / uf]kfng, !(^(_. oL ;a}
ko{j]If0fx¿n] of] kl/sNkgfnfO{ ;dy{g
ub {5 ls Hjf/df clws No ' l;g
PnLcf ]nf ] lhsn ¿kdf Hjf/sf ]
hg;+Vofdf k]nfu|f;Fu ;DalGwt 5 .
yk cWoogx¿n] b]vfPsf] 5 ls No"l;gsf]
cfxf/df cTolws dfqfsf] h}j /f;folgs
/ ;}4flGts cleJolQmnfO{ lgofl;g jf
l6«K6f]kmfgsf] ;]jg a9fP/ dfq xf]Og t/
cfO;f]No'l;g -a]nfjfbL / pboz]v/ /fj,
!(&(Ù s[i0f:jfdL / uf]kfng, !(&(_ sf]
k"/såf/f klg k|lt/f]w ug{ ;lsG5 . oL
cWoogx¿n] ;'emfj lbP ls l6«K6f]ˆofg
/ lgofl;gsf] rofkro / o;}n] /f]u
k|lqmofnfO{ ljlgoldt ug{ No'l;gsf]
cltl/Qm cfx f/sf ]  t 'ngfdf
No"l;g÷cfO;f]No'l;g ;Gt'ng a9L
dxTjk"0f{ 5 .
ˆnf]/f]l;;, urolithiasis / cGo 6"];-
tTj k|efj
lkpg] kfgLsf] pRr ˆnf]/fO8 ;fdu|L
:yfgLo ˆnf]/f]l;;sf] Pl6of]nf]hLdf
;a}eGbf dxTjk"0f{ sf/s xf], t/ of]
dflgG5 ls cfxf/ / kf]if0f l:ylt /f]usf]
kf7\oqmdnfO{ c;/ ug]{ sf/sx¿ dWo]
Ps xf] -k+l8t P6 cn., !($)Ù l;2LsL.
, !(%%_. ef/tsf s]xL efux¿df hxfF
ˆnf]/f]l;; :yfgLo 5, ToxfFsf] s[lif df};dL
cj:yf ;f]/3'd / sf]bf]sf] v]tLsf nflu
cg's"n 5 / oL vfBfGgx¿ hg;+Vofsf]
cfxf/df d'Vo cfwf/ x'g\ . cfG" k|b]zsf]
ˆnf]/f]l6s If]qx¿df, h]g' jfNud eg]/
lrlgg] xoLsf] ljs[ltsf] lSnlgsn
cleJolQm w]/} k6s b]lvof] h;sf] d'Vo

efu ;f]/3'd lyof] -s[i0fdfrf/L /
s[i0f:jfdL, !(&$_. o;afx]s, of] b]lvof]
ls rfdnsf] t'ngfdf ;f]/3'dsf] cfxf/df
ˆnf]/fO8sf] cjwf/0f pNn]vgLo ¿kdf
a9L lyof] -nId}of / >LsflGtof, !(&&_.
6«];-tTj kf]if0f ;lxt w]/} sf/sx¿
ˆnf]/f]l;; / h]g' eNudsf] Pl6of]–
Kofyf]nf]hLdf ;+nUg 5g\. o; ;Gbe{df
dxQ\jk"0f{ cjnf]sg of] xf] ls ̂ nf]/f]l;;
If]qdf pAhfOPsf] h'jf / df]tL sf]bf]sf]
cGg gd"gfx¿df u}/-ˆnf]/f]l;; If]q -
b]j:yn], s[i0fdfrf/L / a]nfj8L, !(&&_
eGbf ̂ ) k|ltzt a9L df]lnA8]gd lyof] .
dfgj ljifox¿df k |of ]ux¿n ]
df]lnA8]gdsf] pRr ;]jgn] tfdfsf]
rofkronfO{ c;/ u5{ eg]/ b]vfPsf] 5
-b]j:yn] / uf]kfng, !(&$_. o;afx]s,
h]g' jfNudsf] k|sf]k a9L ePsf If]qdf,
u}/–h]g' jfNud If]qx¿sf] t'ngfdf
kfgLdf tfdfsf] dfqf w]/} sd kfOof] -
s[i0ffrf/L, !(&^_Ù o;n] oL If]qx¿df
hg;+Vofsf] tfdfsf] kf]if0f l:yltdf
leGgtfnfO{ ;+s]t ub{5 . xoLsf] lgdf{0fdf
tfdf / ˆnf]/fO8 b'a}sf] e"ldsf x'G5, /
df]lnA8]gdn] ˆnf]/fO8 cjzf]if0fnfO{
a9fjf lbG5 -cG8/j'8, !(&!_. oBlk,
/ f ]usf ]  k |u ltsf ]  ;Gbe {df o;
cGt/;DaGwsf] ;+oGqsf] JofVof ug{ s'g}
:ki6 k|df0f pknAw 5}g .
o'/f ]lnlyofl;;, h'g ef/tsf s]xL
efux¿df klg :yfgLo ¿kdf km}lnPsf]
5, of] Pp6f cj:yf xf] h;df lk;fa
gnLdf 9'Ëf jf SofNs'nL aGg] u5{ . of]
9'Ëfsf] u7g afh/f vfg] hg;+Vofdf
;fdfGo ePsf] elgG5 k|j4{g, !(^!a_.
lnyf]h]lgs k|lqmofsf w]/} k|df]6/x¿ /
cj/f]wsx¿ ;+nUg 5g\ . d"q SofNs'nLsf]
pTklQdf s]xL 6«]; tTjx¿ ;+nUg 5g\
egL ;'emfj lbg] s]xL k|df0fx¿ 5g\ -
o';]laof] / Olno6, !(^&Ù ;Togf/fo0f
P6 cn ., !(**_. df]lnA8]gd, h'g cGo
vfB kbfy{x¿df eGbf h'xf/df w]/}
dfqfdf kfOG5, xanthine oxidase
k|0ffnLsf] cleGg c+u xf] / of] o'l/s
Pl;8sf] ;+Zn]if0fdf ;+nUg 5, h'g d"q
SofNs'nLsf] Ps 36s xf] . dfgj
:jo+;]jsx¿df ul/Psf] cWoogx¿df,
tyflk, df]lnA8]gdsf] cfxf/ ;]jgn] o"l/s
Pl;8 pT;h{gdf s'g} dxTjk"0f{ k|efj
kf/]g -b]j:yn] / uf]kfng, !(&$_. w]/}
6]«; tTjx¿ d"q SofNs'ln / d[uf}nfsf]

kTy/Ldf k|z+;gLo dfqfdf klxrfg
ul/Psf] 5 . lnyf]h]g]l;;sf] ;DaGwdf
ltgLx¿sf] pkl:yltsf] dxQ\jnfO{
cg';Gwfg cfjZos 5 . OÚNeill et al.
-!(*@_ rLgsf s]xL efux¿df, kmS;6]n-
sf]bf]sf] rf]s/df w]/} dfqfdf l;lnsg
x'G5, @) k|ltzt;Dd. df6f]af6 pRr
l;lnsg la|:6nx¿df hDdf x'G5 / bfgf
k]/Lsfk{df hDdf x'G5 . of] pRr–l;lnsg
kmS;6]n afh/fsf] vktn] pQ/L rLgdf
oesophageal SofG;/sf ]
Pl6of]nf]hLdf e"ldsf v]N5 .
dfOsf]6f ]lS;g M
cGo cgfhx¿ h:t}, Hjf/ / sf]bf] lglZrt
jftfj/0fLo kl/l:yltx¿df km+un j[l4 /
dfOsf ]6f ] l S;g pTkfbgsf ]  nf lu
;+j]bgzLn x'G5g\ . dfOsf]6f]lS;gn]
pkef]Qmfsf] :jf:YonfO{ dfq geO{
vfBfGgsf] u'0f:t/df klg c;/ u5{, 7"nf]
cfly{s gf]S;fg lgDTofpF5 . ljsf;f]Gd'v
b]zx¿nfO{ pgLx¿sf] dfOsf]6f]lS;g
/f]syfd / cg'udg sfo{qmdx¿ ;'wf/
ug{ d2t ug{ kmfcf]n] dfOsf]6f]lS;g
ljZn]if0f kmfcf]-!(()bL_ df k|lzIf0fdf
Ps k'l:tsf k|sflzt u/]sf] 5 .
e08f/0f sjs, w]/} h;f] h]g]/f P:k/lun;
/ k]lgl;lnod, !# k|ltzt eGbf a9L
cfb{|tf ePsf] vfBfGgdf kfOG5 -;fp/,
!(**_. ef/t -lqkf7L, !(&#_, o'uf08f -
cNk6{ P6 cn ., !(&!_ / ;+o'Qm /fHodf
-z6j]n P6 cn ., !(^(_ df df]N8L
;f]/3'd Oo/x]8x¿ ckmnf6f]lS;g aL /
hL;Fu b"lift ePsf] b]vfOPsf] lyof] .
Aflatoxin x]kf6f]6f]lS;s, sfl;{gf]h]lgs,
mutagenic / teratogenic b]vfOPsf]
5 . plrt ;'sfpg] / e08f/0f ugf{n]
vfBfGgsf] k|b'if{0fnfO{ w]/} xb;Dd /f]Sg
;S5 . ef/tdf, k/hLjL km +u;,
Snfle;]K; kk{\o'l/ofåf/f df]tL sf]bf]sf]
k|sf]kn] Puf]{l6Hdsf] k|sf]k lgDTofPsf]
5, h;df jfsjfsL, afGtf, rSs/ nfUg]
/ lg›f nfUg] nIf0fx¿ 5g\ -k6]n, af]dg
/ bnfn, !(%*Ù s[i0fdfrf/L / ef6,
!(^_ .
;f]/3'dsf] bfgfsf] pkef]u;Fu ;DalGwt
df]N8L–u|]g 6lS;sf]l;; hfkfgaf6 l/kf]6{
ul/Psf] lyof], / sf/s km+u; ˆo";l/od
P;kL lyof] . -;fO6f] / cf]xT;'af], !(*$_.
Fusarium incarnatum sf] Ps k|sf/
k|fs[lts ¿kdf ;+qmldt df]N8L Hjf/af6
cnu ul/Psf] lyof] . k[ys km';'l/od
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:6]«gaf6 ;+qmldt df]N8L ;f]/3'd bfgfdf
/x]sf] ljiffQm d]6faf]nfO6 o;sf]
/f;folgs / h}ljs u'0fx¿sf] nflu
ljz]iftf lyof] . o;df T2 toxin, 3a-
hydroxy4ß, !%-diacetoxy-8a-3-
methylbutyryloxy_- !@,!# epoxy
trichothecene kfOof] .
Fusarium spp, d'Votof ;+qmldt
afh/faf6, k"j{ ;f]leot ;+3 -Jofe, !(^%_
df dflg;x?df Plnd]G6/L PNo"lsof sf]
Pl6of]nf]hL df ;+nUg ul/Psf] 5 .
;+qmd0f M
e08f/0fsf] qmddf sL/fn] Iflt k'¥ofpg]
dfq xf]Og o;sf] kf]if0fsf] u'0f:t/nfO{
klg c;/ u5{ . sfk', an/fa] / pbf]dfx
-!(*(_ n] sL/fsf ] Ifltsf ;fy
h'xf/nufot ;a} vfBfGgsf] sRrf
k|f]l6gsf] d"Nodf pNn]vgLo sdL cfPsf]
atfPsf] 5 . kGt / ;'zLnf -!(&&_ n]
kl/j]zsf] tfkqmd / cfb{|tf cGtu{t !)
dlxgfsf] e08f/0fdf sL/fsf] cfqmd0fsf]
;+j]bgzLntfdf ljleGg leGgtfx¿ b]v] .
dWod sL/fsf] k|sf]kn] cgfhsf] k|f]l6gsf]
u'0f:t/df s'g} kl/jt{g u/]g, t/ pRr
k|sf]k -#) k|ltzt_n] of] pNn]vgLo ¿kdf
36\of] . sL/f-;+qmldt cGgn] s'n af];f],
vlgh kbfy{, yfofldg / l/af]ˆn]legdf
pNn]vgLo Iflt b]vfPsf] 5 . ;"b / sk"/
-!((@_n] ;f]/3'd, ux'F / ds}df cgfhsf]
k|sf]kdf k|f]l6g / :6fr{sf] kfrg Ifdtfdf
sdL cfPsf] b]v]sf 5g\ . of] k|efj sg]{n
sDkf]g]G6df k|f]l6g / :6fr{sf] ljt/0fdf
lge{/ ePsf] kfOof] .
;fy} sL/fsf] v'jfpg] k|fyldstfx¿df.
sd bfgf af]//, /fO{hf]kyf{ 8f]ldlgsf
gfds sL/f h;n] PG8f]:kd{df v'jfpF5,
To;n] :6fr{sf] kfrg Ifdtf 36fPsf]
kfOof] eg] ls6f0f'nfO{ cfqmd0f ug]{
6"f]uf]8df{ u|]g]l/odn] k|f]l6gsf] kfrg Ifdtf
36fPsf] kfOof] .
e08f/0fsf] p2]Zo M
eljiodf k|of]usf nflu vfBfGgsf] d"No
;s];Dd w]/} ;+/If0f ug{' xf] . o;sf] cy{
of t csf]{ afnL /f]Kgsf] nflu ;Dej
eP;Dd aLpsf] pRr cg'kft sfod /fVg'
jf ;s];Dd nfdf] ;do;Dd vfB d"Nosf]
;s];Dd ;+/If0f ug{' xf] . w]/} sf/sx¿n]
Jojxf/tf / kf]ifstTj b'a}sf] xfgL
lgDTofpF5 t/, ljZjJofkL ¿kdf Ifltsf]
d'Vo sf/0fx¿ sL6x¿ -sL/fx¿, r/fx¿
/ d';fx¿_ / df]N8 Ifltsf] cjd"Nog

x'g\ . afnLsf] c+s'/0f -cs'g]{_n] klg
gf]S;fg lgDTofpF5, t/ ;fgf] dfqfdf .
vfB pkef]Qmfx¿ / eljiosf] pkef]usf
nflu Joj;flos f e08f/0f ul/G5 . of]
klg Jofkf/Låf/f k'gM laqmLsf] nflu
e08f/0f ul/G5  . ;fdfGotof 3/ ahf/df
t/ slxn]sfFxL lgof{tsf] nflu .
vfBdf lr:ofg / e08f/0fsf] tfkqmd
xfgLdf of]ubfg ug]{ ;a}eGbf dxTjk"0f{
ef}lts sf/sx¿ x'g\ (FAO, 1970b_.
w]/}h;f] ultljlw h;n] xfgL lgDTofpF5
tfkqmd a9\b} hfFbf l56f] x'G5 . tfkqmddf
;fgfltgf kl/jt{gx¿ eP klg, afnL
:yfgfGt/0f x'g]5 / lglZrt If]qx¿df
hDdf x'g]5, of t sG6]g/ zLif{ glhs jf
afFsL 7fpFx¿ eGbf lr;f] 7fpFx¿df o;n]
k|foM t'ngfTds ¿kdf ;'Vvf ;xg]
dfOqmf]afof]nf]lhsn ultljlw x'G5 .
dfOqm f ]afof ]n f ] lhsn ultljlwn ]
;fdfGotof tftf] pTkfbg u5{, / xfjf
gk'u]sf k;nx¿df, cf]l;nf] If]qx¿ olt
tftf] x'g ;S5g\ o; r/0fdf cGg gi6
x'G5 . of] xfjfdf kbf{ of] cfuf]df kmf6\g
;S5 .
xfjf lr;f] x'Fbf / cfb{|tf k|fo sd x'Fbf
;a}eGbf sd x'Fbf e08f/0f sf]7fx¿ lbgsf]
z'?d} el/G5g\ . sL/fx¿nfO{ 3'Dg /
k|hgg\ ug{sf] nflu Go"gtd 7fpF lbgsf]
nflu cGgnfO{ ;s];Dd /fd|/L Kofs
ug{'k5{ . slxn]sfFxL afn'jf cGg;Fu
ldl;G5 vfnL 7fpF yk sfd ug{' k5{ .
tflnsf !( M 3/ e08f/0f cGtu{t sf]bf]sf]
Iflt / jhg 36fpg], e08f/0f cjlw
k|ltzt Iflt k|ltzt tf}n 36\5 .
;]g]undf ul/Psf] cWoogn] #) k|ltzt
afn'jfdf /fd|f];Fu ;'sfP/ sf]bf] ld;fpFbf
e08f/0fsf] gf]S;fgL sd x'g] b]vfPsf]
5 .
k'ikDdf cflb. -!(*%_ ef/tdf ;ft
dlxgfdf sf]bf]sf] e08f/0f 3f6f k;{ -
df]tL_ sf]bf]sf] eGbf a9L lyof], h'g cf}+n]
sf]bf] ahf/sf] eGbf a9L lyof] -tflnsf
!$_. ltgLx¿n] of] klg km]nf kf/] ls ;a}
e08f/0f cGgsf] cfb{|tf ;fdu|L a9\of]
dfOqmf]g / k|f]6Lgsf] :t/ 36\of] -tflnsf
!%_. /fj / ljdnf -!((#_ n] sf]bf]sf]
bfgfnfO{ @ k|ltzt 6«fOSoflN;od
km:km]6sf] k"j{ k|zf]wgn] e08f/0fsf]
;dodf afSnf]kgsf] ljsf; sd u/]sf]
b]vfof] .
aLpsf] cfb{|tf M -;fk]lIfs cfb{|tf_,

tfkqmd j/k/sf] jftfj/0fn] aLpsf]
c+s'/0fdf kfg]{ k|efjsf] cWoog af; /
:6fgj'8 -!(&*_ n] u/]sf lyP . !^-
dlxgfsf] cjlwdf tLg km/s cfb{|tfsf]
:t/df / kfFr km/s tfkqmddf 5 j6f
ljleGg jfo'd08nLo cj:yfx¿ -xfjf,
gfO6«f]hg, sfa{g 8fOcS;fO8, x]lnod,
cfu{g / Ps Eofs'd_df l;n ul/Psf]
wft'sf] l8Aafdf aLpsf], aLp e08f/
ul/Psf] lyof] . c+s'/0fsf] b/nfO{ c;/
ug]{ Ps dfq dfkb08 tfkqmd lyof], h'g
;a}eGbf sd -!@ l8u|L ;]lN;o; lyof] .
cGg e08f/0f ug{ k|of]u ul/g] ljlwx¿
afnLsf ]  d " No, e08f/0f dfqf /
jftfj/0fLo cj:yfx¿åf/f k|efljt
x'G5g\ . cGo cGg afnLsf] t'ngfdf,
;f]/3'd / sf]bf]sf] cGt/f{li6"o ¿kdf
Jofks ¿kdf Jofkf/ x' Fb}g, / tL
ljsf;f]Gd'v b]zx¿df hxfF ltgLx¿
dfgj vfBsf nflu pAhfp x'G5g\ ToxfF
;fdfGotof :yfgLo pTkfbg / :yfgLo
dfu aLr ;Gt'ng x'G5 . ljsf;f]Gd'v
b ]zx¿df ls;fgx¿ / u | fdL0 f
3/wgLx¿n] ;fgf e08f/0f ;+/rgfx¿df
pAhfPsf] w]/}h;f] e08f/0f u5{g\ . oL
afnLx¿sf] 7"nf] dfqfdf e08f/0fsf]
cfjZostf 5}g .
e08f/0f sG6]g/x¿ ;fgf k/Dk/fut cg-
kmfd{ jf 3/]n' sG6]g/x¿af6 ;fOnf];Dd
leGg x'G5g\ h'g slxn]sfxLF 7"nf
kmfd{x¿df kfOG5 . w]/} b]zx¿df, afF;,
8fF7, af]qmf / ;fgf xfFufx¿ h:tf
af]6la?jfx¿ a'g]/ / To;kl5 df6f] jf
uf]a/n] s'g} klg vf8nx¿ aGb u/]/
;fgf cGg e08f/x¿ agfOG5 . oL
;+/rgfx¿ l;w} hldgdf lgdf{0f ug{
;lsG5 jf Kn]6kmd{ jf l:6N6x¿df
hldgaf6 p7fpg ;lsG5 .
clk|msfdf e08f/0f cEof;x¿ M
klZrd clk|msfsf s]xL b]zx¿df ;f]/3'd
/ sf]bf]sf] bfgfnfO{ sf7sf] v/fgLdf
ld;fP/ df6f]sf] efF8f]df e08f/0f ul/G5
-ef]u]n / u|fxd, !(&(_. gfOh]l/ofdf
;f]/3'd / sf]bf]nfO{ ?Da' elgg] 7f]; kvf{n
ePsf] sG6]g/df y|]; gul/Psf] 6fpsf]sf]
¿kdf e08f/0f ul/G5 . 5f]6f] cjlwsf]
e08f/0fsf] nflu, ?Da'df ;f]/3'd /
sf]bf]sf] bfgfx¿ txx¿df Jojl:yt
ul/G5 . tLg b]lv 5 jif{sf] bL3{sfnLg
e08f/0fsf] nflu, em'Kkfx¿ aG8nx¿df
;§f JolQmut ¿kdf /flvG5g\ . s]xL
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ls;fgx¿n] ?Da'sf] tn / cGgsf] k|To]s
txsf] aLrdf -Pgf]gf ;]g]ufn]lG;;_sf
kftx¿ km}nfpF5g\ . ha ?Da' elgG5,
d'v df6f]n] aGb x'G5 .
o'ufG8fdf, ;f]3'{d y|]l;ª u/L af/sf] af]/fdf
e08f/0f ul/G5 eg] sf]bf]nfO{ y|]; gu/L
e08f/0f ul/G5 . ;'8fgdf @ b]lv % 6g
cGg c6fog] vf8nx¿nfO{ e"ldut
e08f/sf] ¿kdf k|of]u ul/G5 .
ef/tdf e08f/0f cEof;x¿ M
cfGw| k|b]zdf pAhfpg] clwsf+z ;f]/3'd
/ sf]bf] JolQmut pkef]usf nflu pTkfbg
ul/G5 . k'ikDdf / lrQ]Ddf /fj -!((!_n]
oL cGgx¿ ToxfF e08f/0f ug]{ ljleGg
tl/sfx¿ j0f{g u/] . slxn]sfxLF hldgdf
;f]/3'd / sf]bf]x¿ e08f/0f ul/G5,
;fdfGotof cgy|]{;g . Oo/x]8x¿ y'k|f]df
-ls t 3/ leq jf aflx/_ / k/fnn]
9flsPsf x'G5g\ . bfgfsf] cfjZostf
cg';f/, sfgsf d'vx¿ x6fOG5 / y|];
ul/G5 . k|foM, cGg e08f/0f ug{
af]/fx¿df e08f/ ul/G5, h'g of t e'OFdf
jf p7]sf] sf7sf] Kn]6kmfd{x¿df :6\ofs
ul/G5 . e"ldut vf8nx¿, h'g 3/sf]
d'lg jf aflx/ cjl:yt x'g;S5, klg
k|of]u ul/G5 . vf8n wfgsf] k/fn jf
;f]/3'dsf] k/fnn] el/Psf] x'G5 . ha
of] cGgn] el/Psf] x'G5 cGg k/fn /
df6f ]n ] 5f ] lkG5 . nfdf ] ;dosf ]
e08f/0fsf] nflu dfly df6f]n] Knf:6/
ul/Psf] 5 . e08f/0f hf/, ;fOnf] /
lagx¿ ljleGg ;fdu|Lx¿af6 agfOPsf
5g\ . ;a}eGbf ;fgf] dfkgdf, cGg
df6f]sf] efF8f]df e08f/0f ul/G5 . 7"nf
sG6]g/x¿ sf7, O§f jf 9'Ëfaf6 jf
afF;af6 6f]s/Ldf agfOG5 h;nfO{ df6f]
jf uf]a/n] aGb ul/G5 . ha oL sG6]g/x¿
3/ leq /flvG5g\ ltgLx¿ slxn]sfxLF
v'nf 5f]l8G5g\, . t/ ha ltgLx¿nfO{
aflx/ /flvG5 ltgLx¿ ls t 9Ssg jf
v/fgL 5tn] 5f]lkG5g\ . olb cGg nfdf]
;do;Dd e08f/0f ug]{ xf] eg], lagsf]
dfly df6f] jf uf]a/n] Knf:6/ ul/G5 .
slxn]sfxLF 3fdsf] ls/fsf] k|sf]k /f]Sgsf]
nflu ;a}eGbf w]/} k|of]u ul/g] pkfo
xf] .
kL7f]sf] e08f/0f M
kL7f] ;fdfGotof o;nfO{ cfjZos kg]{
¿kdf pTkfbg ul/G5 / k|foM nfdf]
cjlwsf] nflu e08f/0f ul/Fb}g lsgeg]
of] afSnf] x'g hfG5 . of] ljz]if u/L

df]tL sf]bf]sf] kL7f];Fu :ki6 5, o;sf]
w]/} pRr 6\of6 ;fdu|Lsf] sf/0f . ;f]/3'd
/ sf]bf], ljz]if u/L df]tL sf]bf], To;}n]
;Dk"0f{ cGgsf] ¿kdf e08f/0f ul/G5 .
pkrf/ gul/Psf] cGg k|zf]wg M
k"/} cgfh lk;]/ agfOPsf] kL7f] slxn]sfxL+
k|of]u ul/G5 . ljz]ifu/L ;fgf sf]bf]sf]
;fy, t/ w]/}h;f] 7fpFx¿df hldg /
sf]bf]x¿ vkt x'g] 7fpFx¿df cGg tof/
x'g' cl3 cGgnfO{ cf+lzs ¿kdf o;sf]
36sx¿df ljefhg ul/G5 .
k|zf]wgsf] klxnf] p2]Zo ;fdfGotof xn
jf rf]s/sf] s]xL x6fpg sf] nflu ul/G5
-cGgsf] kmfOa/ aflx/L txx? . of]
;fdfGotof kfpml08ªåf/f ul/G5 /
k5\ofpg] jf sievingåf/f ul/G5 .
cGgnfO{ klxn] nueu !) k|ltzt kfgLn]
lehfpg jf /fte/ lehfpg ;lsG5 .
ha s8f bfgfx¿ vfg] ul/G5, PG8f]:kd{
t'ngfTds ¿kdf cIf'00f /xG5 / ef/L
lu|6x¿af6 cnu ug{ ;lsG5 . g/d
bfgfsf] ;fy, PG8f]:kd{ ;fgf s0fx¿df
6'lqmG5 / k]/Lsfk{nfO{ ljgf]Oª / :qmLlg+u
u/]/ cnu ug{ ;lsG5 .
ha pko'Qm ¿kdf tof/ ul/Psf] cGgnfO{
5flgG5, rf]s/ c+zdf w]/}h;f] k]/Lsfk{,
s]xL sL6f0f' / PG8f]:kd{x¿ ;dfj]z
x'G5g\ . of] sif{0f ;fdfGotof 3/]n'
hgfj/x¿df 6]8 ul/G5 . csf]{ c+z, w]/}
h;f] PG8f]:kd{ / w]/} sL6f0f'x¿ ;lxt
s]xL k]/Lsfk{, dfgj pkef]usf] nflu
/flvG5 . kL7f]df sL6f0f' sfod /fVgfn]
o;sf] kf}li6s u'0f:t/sf] kIfdf ;'wf/
x'g]5, t/ Ps} ;dodf o;n] kL7f] c+zdf
x'g] b/nfO{ a9fpF5 . of] df]tL sf]bf]sf]
dfdnfdf ljz]if u/L dxTjk"0f{ 5 .
;'Vvf, cf]l;nf] jf leh]sf] cGgnfO{
;fdfGotof sf7 jf 9'nf] stone
cf]vndf sf7sf] df]6f {/df sf7sf]
d';nn] xflgG5 . nueu !) k|ltzt kfgL
yk]/ cgfhnfO{ cf]l;nf] agfpg'n] /]zfo'Qm
rf]s/ x6fpg dfq xf]Og, / sL6f0f' /
OG8f]:kd{ cnu ug{ klg ;lhnf] agfpF5 .
oBlk of] cEof;n] clnslt cf]l;nf] kL7f]
pTkfbg u5{, w]/} dflg;x¿n] o;nfO{
lkpg' cl3 cgfhnfO{ o;/L u'D:ofpFg]
u5{g\ . cf]l;nf] jf ;'Vvf bfgf xftn]
lkpg' w]/} >d;fWo, ;do vkt / ck|efjL
5 . d';n / df]6f{/sf] ;fy s8f kl/>d
ug]{ dlxnfn] k|lt 306f !=% lsnf]u|fd
dfq ;hfj6 ug{ ;S5 -k6{/, !(*#_.

Kfpl08ªn] gg–Ps ;dfg pTkfbg lbG5
h;df /fVg] u'0fx¿ sdhf]/ x'G5g\ .
w]/} df]tL sf]bf]sf] bfgfsf] k]/Lsfk{df
clgoldt OG8]G6]zg x'G5 . o;n] cGo
cGgsf] bfgfnfO{ ;hfpg eGbf df]tL
sf]bf]nfO{ ;hfpg ufx|f] agfpF5 -s]G6,
!(*#_.
PG8f]:kd{ c+zsf] s0fsf] cfsf/ df]6f]
lu|6 jf dl;gf] kL7f] pTkfbg ug{ s'6/
jf kL;]/ 36fpg ;lsG5 . of] clk|o
sl7g sfd nueu ;w}+ dlxnfx?åf/f
ul/G5 . k"/} jf ;hfOPsf] cgfhnfO{
kL7f]df lk;fpg k|of]u ul/g] k/Dk/fut
lk:g] 9'Ëfx¿ ;fdfGotof xftdf ;dfTg]
Pp6f ;fgf] 9'Ëf / hldgdf /flvPsf]
7"nf] ;dtn 9'Ëf x'G5 -;'a|dl0fog /
hDa'gfyg, !(*)Ù ef]u]n / u|fxd, !(&(_.
cGg, h'g Psbd ;'Svf x'g'k5{, tNnf]
9'Ëfdf xftdf ;dfltPsf] 9'Ëfsf] k5fl8
/ cufl8sf] cfGbf]ngn] s'6]/ kNe/fOh
ul/G5 . of] sfd w]/} d]xgtsf] 5, / Ps
306fdf @ lsnf] eGbf a9L kL7f] kL;]/
ug{ ufx|f] 5 . clk|msf / Pl;ofsf w]/}
b]zx¿df k|of]u x'g] k/Dk/fut k|lqmofdf,
;hfj6 ul/Psf] cGgnfO{ df]6f] kL7f]df
d'/L / df]6f{/ jf 9'Ëfsf] aLrdf s'lNrG5 .
clxn] w]/} ufpFx¿df cjl:yt d]sfgfOH8
l8:s ldnx¿df cGg df]6f] jf dl;gf]
kL7f]sf] nflu klg e'OFdf 5 .
leh]sf] ldlnªdf, ;f]/3'd jf sf]bf]nfO{
/fte/ kfgLdf lehfOG5 / slxn]sfxLF
nfdf] ;do;Dd_ / To;kl5 xftn]
Aof6/df e'6]sf] x'G5, k|foM b'O{ 9'+ª\ufsf]
aLrdf . lehfpFbf PG8f]:kd{ w]/} g/d
x'G5 / k]/Lsfk{ Psbd} s8f x'G5 / kL;]/
ug{ w]/} ;lhnf] agfpF5, t/ o;n] kL7f]sf]
;§f Aof6/ jf k]:6 lbG5 .
dfN6]8 cGg k|zf]wg ug]{ M
dflN6ªdf cgfh c+2s'g]{ / o;nfO{
c+s'/fpg cg'dlt lbg ;dfj]z 5 .
;fdfGotof cgfh !^ b]lv @$ 3G6f;Dd
leh]sf] x'G5 . h;n] o;nfO{ c+s'/0f /
c+s'/x¿ b]vf kg{sf nflu kof{Kt lr:ofg
;f]:g cg'dlt lbG5 . h] xf];\, h/fljxLg
c+s'l/t / :k|fp6\;df w]/} dfqfdf w'l/g,
;fOgf]h]lgs Un'sf];fO8 x'G5, h;n]
xfO8"f ]nfOl;; ubf { k|l;s Pl;8,
xfO8«f];folgs Pl;8 -HCN_ / ;fOgfO8
-Panasiuk and Bills, !(*%_ eg]/
lrlgg] zlQmzfnL ljif pTkfbg u5{ .
To;sf/0f c+s'l/t h'xf/sf] tfhf c+s'/x¿
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/ h/fljxLg / ltgLx¿sf cs{x¿ w]/}
yf]/} dfqfdf afx]s -h:t} ha c+s'/0f
ePsf] cGgnfO{ OGhfOdsf] ;|f]tsf] ¿kdf
k|of]u ul/G5_ afx]s dflg;x¿ jf
hgfj/x¿n] slxNo} pkef]u ug{' x'Fb}g .
Dada and Dendy -!(**_n ]
b]vfpg'eof] ls c+s'/ / h/fx¿ x6fpg]
/ To;kl5sf] k|zf]wgn] HCN ;fdu|LnfO{
() k|ltzt eGbf a9Ln] 36fPsf] 5 .
dfN6]8 ;f]/3 'd k/Dk/fut ¿kdf
clk|msfsf w]/} b]zx¿df k|of]u ul/Psf]
5, t/ ;w}+ ljiffQm efux¿ ;fjwfgLk"j{s
x6fpg] kl5 . x'Nn'–d'/ ;'8fg -a'/]Ë, jfbL
/ df]gfj/, !(*&_ df dfN6]8 ;f]3{daf6
agfOg] dxTjk"0f{ k/Dk/fut vfgf xf] .
s]Gofdf dfbs k]o kbfy{ / ksf}nfx¿
c+s'l/t h'jf / sf]bf]af6 tof/ ul/G5 .
c+s'/0f k|lqmofdf, cgfhn] a-amylase
pTkfbg ub{5, Ps OGhfOd h;n]
c3'ngzLn :6fr{nfO{ 3'ngzLn lrgLdf
¿kfGt/0f ub{5 . o;n] kfgLdf :6fr{sf]
:n/L ttfP/ agfOPsf] kftnf] k]:6sf]
k |e fj kf5 { , kmn:j¿k lbOPsf ]
lrklrkfkgsf] k]:6df pRr Sofnf]/L
3gTjnfO{ cg'dlt lbG5, lsgls cgfh
c+s'l/t x'Fbf tLg u'0ff a9L kL7f] k|of]u
ug{ ;lsG5 . ;fgf s]6fs]6Lx¿n] pkef]u
ug{ ;Sg] pmhf{ k|foM ltgLx¿n] vkt ug{
;Sg] ;|f]tåf/f ;Lldt x'G5 . o;/L c+s'l/t
cgfhsf] k|of]un] ;fgf aRrfx¿sf]
lglZrt ju{sf nflu vfgfnfO{ cem
pko'Qm agfpg ;S5 . dfN6]8 cgfhsf]
kL7f ] kmn:j¿k aRrfx¿sf] vfgf
pTkfbgdf Jofks ¿kdf k|of]u ul/G5,
t/ ha To:tf vfgfx¿ pjfaf6 agfOG5,
;fOgfO8sf] :t/ kof{Kt ¿kdf sd 5
eg]/ ;'lglZrt ug{ ;Fw} 7"nf] ;fjwfgL
ckgfpg '  k5 { , lsgls aRrfx¿
;fOgfO8sf] hf]lvddf 5g\ .
ef/tdf, dfN6]8 cf}+n] sf]bf] ;fdfGo 5 /
dfN6]8 ;f]/3'd / dfN6]8 ds} eGbf pRr
dflgG5 . cWoogn] b]vfPsf] 5 ls cf}+n]sf]
sf]bf]n] ;f]/3'd / cGo sf]bf]sf] t'ngfdf
pRr PdfOn]h ultljlw ljsf; u5{ -
;LgKkf, !(**_. cgfhsf] c+s'/0fn] Pldgf]
Pl;8 ;+/rgf kl/jt{g ug{, :6fr{nfO{
lrgLdf ¿kfGt/0f ug{ / af];f], le6fldg
/ vlghx¿sf] pknAwtf ;'wf/ ug{ l/kf]6{
ul/Psf] 5 .
kfn, jfUn] / z]cf]/fOg -!(&^_n]
dflN6ªsf] ;dodf pjf / ljleGg sf]bf]

-cf}Fnf, df]tL, k|f]e, sf]8f] / afg{of8{_df
x'g] kl/jt{g gfk] . cf}+n] cf}+n] / kmS;6]n
sf]bf]sf] nflu dflN6ª 3f6f pRr lyof] .
df]tL sf]bf]df pRrtd a-amylase
ultljlw lyof] . dfN6]8 df]tL sf]bf]df
PdfOnf ]nfOl6s / k|f ] l6of]nfOl6s
OGhfOdsf] :t/ dfN6]8 hf}df t'ngfTds
lyof] .
s]jn 5 k|ltzt dfN6]8 pjf jf cf}+nf
sf]bf]sf] k|of]un] b"w 5'6fpg] vfgfx¿sf]
lrklrkfx6 sd ug{ kfOof] -df]zf /
:jfgju{, !(*#Ù ;LgfKkf, !(**_.
Iff/sf] ;fy k|zf]wg ul/Psf] cGg M
d]lS;sf]df k|rlnt ljz]if k|sf/sf] t/f]{
pTkfbg ug{sf nflu ;f]/3'dsf] bfgfnfO{
r'gsf] kfgLdf yf]/} ;dosf nflu ksfOG5
/ /fte/ lehfOG5, yk Iff/ x6fpg
w'G5 / To;kl5 k]:6 agfpF5 -Rizley
and Suter, !(**_.
v}/f] ;f]/3'ddf 6\oflggsf] :t/ 36fpg
/ kf]if0fsf] u'0f:t/ ;'wf/ ug{ k/Dk/fut
pkrf/df sf7sf] v/fgL k|of]u ul/G5 .
Muindi /Thomke -!(*!_n] ;+o'Qm
u0ftGq tfGhflgofdf sf7sf] v/fgLsf]
k|of]u l/kf]6{ u/]sf] 5 . d's'? -!((@_n]
k"jL{ / dWo clk|msfsf efux¿df k|of]u
ul/Psf] 6\oflgg–sd ug]{ k|ljlwsf] j0f{g
u/] hxfF cgfh vfg] r/fx¿sf] sf/0fn]
dfq æpRr–6\oflggæ ;f]/3'd pAhfOG5 .
;f]/3'dnfO{ klxn] kfgLdf sf7sf]
v/fgLdf /fte/ lehfOG5 . lgsf; kl5
o;nfO{ c+s'/fpg tLg jf rf/ lbgsf]
nflu 5f]l8G5 . c+s'l/t bfgfx¿ 3fddf
;'sfOG5 / 6fFl;g] sf7sf] v/fgLnfO{
v's'nf] kfg{ / c+s'/x¿ x6fpgsf] nflu,
ltgLx¿sf] pRr :t/sf] ;fOgfO8sf]
;fy . To;kl5 bfgfnfO{ lk;]/ cf]a'zf/f
elgg] u}/-cNsf]xn k]o kbfy{ jf cf]d'/fDaf
elgg] nueu # k|ltzt cNsf]xn ePsf]
cNsf]xno'Qm k]o agfpg k|of]u ul/G5 .
pdfn]sf] cGg k|zf]wg ug]{ M
kfaf]{Olnªn] sf]8f] ->]i7, !(&@_ / ksfPsf]
cf}+n] sf]bf]sf] blnofdf 6fFl;g] ;d:of
x6fpg d2t ug]{ l/kf]6{ ul/Psf] 5 -
b]lzsfrf/, !(&%_.
cf}Bf]lus k|zf]wg M
s8f ;]tf] ;f]/3'd k|zf]wg ug{sf nflu
w]/} d]lzgx¿ pknAw 5g\, t/ b'ef{Uojz
/ËLg / sf]bf]af6 ;]tf] pTkfbgx¿
agfpgsf] nflu k"0f{ ¿kdf ;Gtf]ifhgs
¿kdf k|dfl0ft cf}Bf]lus k|lqmof pknAw

5}g .
cGgsf] bfgfnfO{ kftnf] hnLo :n/Lsf]
¿kdf, ;fdfGotof :6fr{ pTkfbg ug{,
jf clgjfo{ ¿kdf ;'Svf ¿kdf -k|foM
pko'Qm ¿kdf cf]l;nf] jf æ6]Dk8{æ_ sf]
¿kdf lehfpg ;lsG5 h;n] ;fdfGotof
vfgf -df]6f] jf dl;gf] kL7f]_ pTkfbg
ub{5 . 6]S;f;, ;+o'Qm /fHo cd]l/sfdf
Ps sf/vfgf, leh]sf] ldlnË ;f]/3'dsf]
nflu !(@) b]lv !(*) sf] bzs -?gL,
!((@_ ;Dd aLrdf rn]sf] lyof] t/
clxn] aGb 5 . :6fr{ pTkfbg ug{ sf]bf]nfO{
Jofj;flos ¿kdf lehfP/ ldnfOPsf]
5}g . lgDg k|ljlwx¿ ;a} ;'Vvf / cw{-
uLnf ldlnªsf nflu x'g\ .
cf}Bf]lus k|zf]wgdf, Ps k6s cgfh
;kmf ul/;s]kl5, klxnf] ck/]zg
;fdfGotof ckmn -;fdfGotof dfgj
pkef]usf nflu k|of]u gx'g] efu_ vfg]
efuaf6 cnu x'G5 . ckmndf k]/Lsfk{ /
slxn]sfxLF sL6f0f'x¿ x'G5g\ . ckmn
x6fpg] sfo{nfO{ k|foM 8]sf]l6{s]zg jf
l8x'ln+Ë elgG5 .
ckmn x6fOPkl5 vfB c+zsf] s0f cfsf/
36fpgsf] nflu vfB efunfO{ k|foM
ldnfOG5 . ToxfF ;fdfGotof k|ljlw /
ldnx¿sf] 5gf}+6 x'G5 h'g s0f cfsf/
36fpgsf] nflu k|of]u ug{ ;lsG5 olb
/fd|f] pTkfbg rflxG5 . df]tL sf]bf] /
;f]/3'dsf] nflu ldlnª 6]Sgf]nf]hLdf
k|f/lDes cg';Gwfg / ljsf; sfo{x¿
FAO åf/f !(^$ df k|j4{g ul/Psf] lyof],
z'?df ;]g]undf k|of]uzfnf :s]ndf /
kl5 ;'8fgdf cw{–cf}Bf]lus :t/df . ux'F
ldnfpg] k|ljlw pjf / sf]bf] ldnfpgsf]
nflu pk'oQm 5}g eGg] lgisif{df k'Uof] -
Perter, !(**_.
pkrf/ gul/Psf] cGgdf ug{ ;lsg]
w]/}h;f] cf}Bf]lus sfo{x¿ s'g} g s'g}
tl/sfn] tof/ kfl/Psf] 6f]kLsf] ;fydf
klg k|of]u ug{ ;lsG5, pbfx/0fsf nflu
cgfh c+s'l/t / To;kl5 pko'Qm ¿kdf
;'sfOG5 .
Jofj;flos :t/df pjf / sf]bf] ldnfpg
tLg k|sf/sf k|f];];/x¿ k|of]u ug{ ;lsG5M
3if{0f 8]sf]l6{s]6/x¿, h;n] k]/Lsfk{nfO{
6fF:b5, cyf{t\ aflx/af6 qmdzM ckmn
x6fpFb5Ù d]lzgx¿ h;n] PG8f]:kd{af6
k]/Lsfk{nfO{ /u8\5 -vf]Hg'sf] ;§f_Ù /
/f]n/ ldnx¿, h;n] OG8f]:kd{nfO{ k]/Lsfk{
leqaf6 sf6\5 .
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;hfj6 M
Pa| ]l;e 8]sf] l6{s ]6/x¿n] /]zfo'Qm
k]/Lsfk{nfO{ x6fpg] sfd u5{g\ . :ki6
¿kdf, aLp-sf]6sf] aflx/L txx¿ klxn]
x6fOPsf] 5 / leqL txx¿, h;df w]/}
k|sf/x¿df tL sf/sx¿ ;dfj]z 5g\
h'g ;a}eGbf w]/} agfpg cfjZos 5 .
olb ;a} cGgsf ;a} efux¿ Pp6} b/df
x6fpg ;lsG5 eg], 3if{0f ;hfj6 k]/Lsfk{
x6fpgsf] nflu Ps k|efjsf/L tl/sf
x'g]5 . sf]bf]sf ljleGg efux¿ w]/} km/s
b/x¿df 6fFl;G5g\, / cGgnfO{ xNsf ¿kdf
v/fgL ubf{ klg PG8f]:kd{ -ljz]if u/L
Ifltu|:t cGgaf6_sf] s]xL xfgL k'U5 .
;fy}, u}/-uf]nfsf/ aLp, h:t} . df]tL
afh/fsf] bfgf, c¿sf] t'ngfdf s]xL
ljGb'x¿df w]/} rfF8f] 6f9f hfG5 .
ha s8f ;]tf] ;f]/3'dsf] bfgf, /ftf]
6]:6fsf] ;fy aLpsf] ;fy cfslif{t, 3if{0f
8]sf]l6{s]6/df ;hfOG5 . cGgdf 5f]l8Psf]
s'g} klg k]/Lsfk{ b]Vg ufx|f] x'G5, / ha
df]tLsf] bfgf ldnfOG5, k]/Lsfk{sf]
pkl:ylt w]/} xb;Dd a]jf:tf x'G5 . oBlk,
Pa|]l;e 8]sf]l6{s]6/x¿sf] kof{Kt ;]tf]
pTkfbg pTkfbg ug]{ Ifdtf /+uLg aLp-
sf]6sf] ;fy aLpaf6 x'g] k|b'if{0fsf] a9\bf]
:t/sf] ;fy tLj| ¿kdf 36\5 . ha b"lift
aLpx¿df /ftf] 6]:6f x'G5 -h'g ulx/f]
/ªsf] x'G5 / Jofjxfl/s ¿kdf x6fpg]
clGtd tx xf]_ :jLsfo{ ¿kdf ;]tf]
pTkfbg pTkfbg ug]{ 8]sf]l6{s]6/sf]
Ifdtf emg\ tLj| ¿kdf 36\5 . w]/} b"lift
aLpx¿ t'ngfTds ¿kdf g/d x'G5g\ /
ltgLx¿sf] kbf{kmf; ePsf] OG8f]:kd{ rfF8}
hldgaf6 x6\5 eGg] tYon] ;d:of
ylkPsf] 5 . glthfsf] ¿kdf, ldlnª
pTkfbg cS;/ c:jLsfo{ ¿kdf sd
:t/df v:5 .
8]sf]l6{s]6/x¿n] cGgaf6 /fd|f] pkhsf]
¿kdf 3if{0f ;hfj6sf] nflu pko'Qm
¿kdf b[Zo ¿kdf w]/} :jLsfo{ pTkfbg
pTkfbg u5{g\ . oBlk, olb hldgdf x'g]
bfgf ;Fw} lgoldt cfsf/sf] s8f, ;]tf],
uf]nfsf/ aLpx¿sf] w]/} pRr cg'kftdf
x'g] 5}g eg], 3if{0f 8]sf]l6{s]6/ ;~rfng
ug]{ cy{zf:qsf] w]/} ;fjwfgLk"j{s
ljZn]if0fsf] cfwf/df agfOg' k5{ .
k/LIf0faf6 Jo'TkGg l/se/L b/x¿ .
8]sf]l6{s]6/x¿ ;fgf-7"nf sfo{x¿sf nflu
pko'Qm eP tfklg, oL d]l;gx¿ k|foM
ltgLx¿n] k]z ul/Psf] k|0ffnLsf] nflu

w]/} 7"nf ;flat ePsf 5g\ . w]/} cj:yfdf
ltgLx¿ d"n ¿kdf cfzf u/]eGbf sd
;kmntfk"j{s k|:t't ePsf 5g\, of t
pgLx¿nfO{ plrt ¿kdf sfd ug{
cfjZos kg]{ pRr-u'0f:t/sf] cGgsf]
cfk"lt{sf] cefjn] jf pTkfbgsf] nflu
ckof{Kt :yfgLo dfusf] sf/0fn] . w]/}
;fgf PsfOx¿ 7"nfx¿ eGbf sd
k|efjsf/L ¿kdf rNg] ;Defjgf 5 .
w]/}h;f] 8]sf]l6{s]6/x¿ Sofgf8fsf] k|]/L
If ]qLo k|of ]uzfnf -kLcf/Pn_åf/f
/flvPsf] k|f]6f]6fOkdf cfwfl/t x'G5g\ .
o; k|sf/sf] 8]sf]l6{s]6/;Fu :yfkgf ug{
ck]Iffs[t ;:tf] / dd{t / ;~rfng ug{
ck]Iffs[t ;/n x'g'sf] 7"nf] kmfObfx¿
5g\ . Bassey and Schmidt -!(*(_
n] o; k|sf/sf] 8]sf]l6{s]6/sf] ljsf; /
clk|msfdf o;sf] k|of]usf] j0f{g ug{'eof].
kl5Nnf] ;do of] ef/tdf NofOPsf] 5 .
!(&^ df, Ps k|f]6f]6fOk 8]sf]l6{s]6/
dfOb'u'/L, gfOh]l/ofdf :yfkgf ePsf]
lyof] . !(&* df blIf0fL af]T;jfgfsf]
lk6;]gdf k|lt lbg 5 b]lv !) 6g ;f]/3'd
k|zf]wg ug]{ 7"nf] PsfO{ :yfkgf ul/Psf]
lyof] t/ pks/0fnfO{ k"0f{ Ifdtfdf
rnfpgsf nflu pTkfbgsf] dfu ckof{Kt
lyof] . ;]g]unsf] afDa]df /x]sf] ;]G6/
g]zgn 8] l/r]r]; Pu|f ]gf ] ldS; -
;LPgcf/P_ n] ;g\ !(&( df ;f]/3'd /
sf]bf]sf] ;hfj6 ug{ kLcf/Pn 8]sf]l6{s]6/
k|of]u ug{ yfNof] . o; 8]sf]l6{s]6/sf]
Ifdtf klg pTkfbgsf] dfueGbf a9L
lyof] .
FAO n] ;'8fgdf km"8 l/;r{ ;]G6/ -FRC_nfO{
hd{gLdf lgld{t 8]sf]l6{s]6/ ;lxtsf]
kfon6 KnfG6sf] ;fy cfk"lt{ u¥of] . FRC
n] xfn :yfgLo ;x/L ahf/sf] nflu
;]tf] ;f]/3'd ;hfj6 ul//x]sf] 5 . s]G›n]
rfdn -v/fa_, k]6]{g / Pa6{, !(*) sf]
ljsNksf] ¿kdf df]tL hf}  pTkfbg u/]sf]
5 . oBlk pTkfbg rfdn eGbf w]/} nfdf]
ksfpg' k5{ . of] /fd|f];Fu :jLsf/ ul/Psf]
lyof] . ;'8fgdf pAhfOPsf] ;f]/3'dsf
kfFr ;a}eGbf nf]slk|o k|hfltx¿dWo] b'O{
-km]6]l/6f / d]of]_ 3if{0f ;hfj6sf nflu
cg'ko'Qm 5g\ .
h]D; / GofDatL -!(*&_n] s]Gofdf
df]tLsf] v}/f] / ;]tf] ;f]/3'dsf] cf}Bf]lus
tof/LnfO{ 8]sf]l6{s]6/ k|of]u u/]/ j0f{g
u/] h'g Aofrdf jf lg/Gt/ ldnfpg
;S5, t/ pgLx¿n] k|zf]wgsf nflu

pko'Qm ;f]/3'd k|fKt ug{ ufx|f] ePsf]
kfP . rfdnsf] d"Nosf] ^) k|ltztdf
pTkfbg laqmL ePsf] lyof] / pkef]Qmfsf]
:jLs[lt lgs} /fd|f] lyof] . df]tLsf] bfgfaf6
klg kL7f] pTkfbg x'GYof] .
kLcf/Pn l8hfOgdf ljlzi6 kl/l:yltx¿
cg'¿k ljleGg kl/dfh{gx¿ ul/Psf 5g\ .
kLcf/Pn 8]sf]l6{s]6/sf] Pp6f ;+:s/0f
!(*)sf] k|f/Dedf kfnL åf/f ljsl;t
ul/Psf] lyof] / Sofgf8fdf k/LIf0f
ul/Psf] lyof] . kfnL-xfG;g aLcf/ ))!-
@ n] # 6g k|lt 306f ldn ug{ ;S5 .
uflDaofdf :yfgLo Joj:yfkg cGtu{t
Ps kLcf/Pn 8]sf]l6{s]6/n] Ps jif{sf]
k/LIf0f cjlwdf %) 6g df]tL sf]bf]
k|zf]wg u¥of], To;kl5 l8hfOgdf
kl/dfh{g ul/of] . !(*^df u|fdL0f
cf}Bf]lus cfljisf/ s]G› -RIIC_ n] Pp6f
kl/dfh{g k]z u¥of] h;n] d]l;gnfO{ yf]/}
dfqfdf cgfh Xof08n ug{ ;Ifd agfof]
-af;] / lZd6, !**(_. !(*( ;Dd,
af ] T;jfg fdf nueu #% RIIC
8]sf]l6{s]6/x¿ :yfkgf eO;s]sf lyP,
t/ s'g} g s'g} sf/0fn], oL ;a} d]l;gx¿
cem} klg pjf jf sf]bf] ldnfpg k|of]u
eO/x]sf 5}gg\ . abnfdf, RIIC l8hfOg
lgof{t ul/Psf] s]xL d'Vo b]zx¿df
:yfgLo Ph]G;Lx¿n] -h:t} lhDafAj],
;]g]un_n] :yfgLo cGgsf] nflu ;'wfl/Psf]
;~rfngsf] nflu RIIC l8hfOg kl/dfh{g
ug{ cfjZos 7fg]sf 5g\ .
lhDafAj]df, 8]sf]l6{s]6/x¿ d"Nofª\sgsf
nflu kfFr u|fdL0f :yfgx¿df /flvPsf]
lyof] . Ps :yfgLo cg';Gwfg ;d"x,
jftfj/0f ljsf; ultljlwx¿n] Ps
kl/dflh{t ;+:s/0f pTkfbg u¥of] h;n]
cf7 306fdf Ps 6g cGg k|zf]wg ug{
;S5 . ;]g]undf, b; ufpFx¿df :yfgLo
kl/dfh{gsf] d"Nofª\sg ul/Psf] lyof] .
bf ]; |f ] :yfgLo l8hfOgdf cfwfl/t
8]sf]l6{s]6/x¿ -ldgL–l;:df/÷ISRA
elgG5_, h;n] cf7 306fdf nueu ̂ ))
s]hL cGg ldnfpg ;S5, To;kl5 k]z
ul/of] .
RIIC l8hfOgsf] pks/0f df]/f]uf]/f], ;+o'Qm
u0ftGq tfGhflgof df !(*@ df k]z
ul/Psf] lyof] . oBlk klxnf] PsfO c;kmn
ePsf] lyof], rf/ kfon6 k|0ffnL
d"Nofª\sgsf] nfuL :yfgLo ¿k df :yflkt
ul/of] . !(*@df, Olyof]lkofdf RIIC
8]sf]l6{s]6/sf] ;fy ldn :yfkgf ul/of],
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t/ v8]/Lsf sf/0f o;sf] nflu cgfhsf]
cfk"lt{ ckof{Kt lyof] .
cfGw| k|b]zdf RIIC 8]sf]l6{s]6/x¿ kl/ro
u/fpg] uxg k|of; klg ePsf] 5 .
8]sf]l6{s]zgn] Hjf/ / sf]bf]sf] kL7f]sf]
u'0f:t/ ;'wf/ uof]{ tfls o;nfO{ gofF
tl/sfdf k|of]u ug{ ;lsG5 -Gervani
and Vimala, !((#_.
dfnLdf k]z ul/Psf pRr-pTkfbs
pjfx¿ g/d lyP / Ps k |sf/
8]sf]l6{s]6/x¿df ;hfj6 ug{ ;lsFb}g -
Scheuring et al., !(*( .
ljZje/ ! b]lv @=% 6g k|lt306f
Ifdtfsf 7"nf 8]sf]l6{s]6/x¿ h8fg
ul/Psf 5g\ . ;fdfGotof, ltgLx¿ 3if{0f
l8:sx¿ ePsf 7f8f] cIf PsfOx¿ x'g\
h'g 3if{0fsf] Oi6td l8u|Lsf] nflu
;fjwfgLk"j{s rog ul/Psf] 5 . afn'jf,
w'nf], df6f] kbfy{ / cGo cz'4tfx¿
5'6\ofpg cGgnfO{ klxn] ;kmf ul/G5 .
Ps Pl:k/]6/n] l:qmgsf] dfWodaf6 ca|]8
a|fg x6fpF5 . rf]s/nfO{ slxn]sfxLF /fd|f]
rf]s/ -clwst/ k]/Lsfk{_ / sL6f0f', 6'6]sf]
cGg / df]6f] rf]s/sf] ld>0fdf ljefhg
ul/G5 . l:j6\h/Nof08df lgld{t Ps ltxfO{
our decorticator lhDafAj]df w]/}
jif{;Dd rnfOPsf] lyof], ux'Fsf] lk7f]
ldndf NofOg] df]6f] ;f]/3'dsf] kL7f] tof/
ub}{, hd{gLdf lgld{t %=% hour PsfO{
;'8fgdf :yfkgf ul/Psf] lyof] . cGo
7"nf OsfO{x¿ gfOh]l/ofdf ;~rfngdf
/x]sf] atfOPsf] 5 . ;fgf PsfOx¿ h:t},
oL 7"nf 8]sf]l6{s]6/x¿df :jLsfo{ ¿kdf
;]tf] pTkfbg pTkfbg ug{ pRr–u'0f:t/sf]
;f]/3'd cfjZos x'G5 . 7"nf ldnx¿nfO{
k"0f{ Ifdtfdf rnfpgsf nflu kof{Kt
dfqfdf pRr u'0f:t/sf] h'xf/ k|foM
pknAw x'Fb}gg\ .
/u8\g] k|ljlwx¿ M
Munck, Bach Knudsen / Axtell -
!(*@_ n] 8]gdfs{df ljsl;t gofF
cf}Bf]lus ldlnª k|lqmofsf] j0f{g ug{'eof],
h;df 3if{0f ldlnª ;dfj]z 5}g .
8]sf]l6{s]zg ;fdfGotof a]ngfsf/ r]Da/
leq cgfh df; 3'dfpg] l:6n /f]6/
åf/f k|fKt ul/G5 . ha bfgf /fd|/L 6]Dk8{
x'G5, k]/Lsfk{nfO{ Ps aLpsf] csf]{ lj¿4
cfGbf]ngn] /u8\5 . oBlk, ha cgfh
w]/} ;'Vvf x'G5, h:t} ;'8fgsf] sf/vfgfdf
ePsf] lyof], ldnsf] leqL efusf] 3if{0f
uDeL/ x'G5 . xN; / PG8f]:kd{ 6'qmfx¿

rqmjftdf cnu x'G5g\ / PG8f]:kd{
s0fx¿ :jfldTj ldndf ldnfOG5 . oL
PsfOx¿sf] Ifdtf k|lt306f @ 6g h'xf/L
5 . k|0ffnLn] k/Dk/fut ldlnªsf]
t'ngfdf ;]tf]kgsf] ;fy *) k|ltzt
kL7f] pTkfbg ug]{ l/kf]6{ ul/Psf] lyof],
t/ of] ug{sf] nflu o;nfO{ s'zn 3if{0f
;hfj6sf ]  nf lu cfjZos kg ] {
:k]l;lkms]zgx¿ ;lxtsf] cGg rflxG5 .
cAb]n/xdfg, xf];]gL / e]l/ofgf]–df;{\6g
-!(*#_ åf/f df]tL afh/f ldnfpg /
cGo sf]bf] / Hjf/ ldln+usf] nflu ;]l;n
-!(*^, !((@_ åf/f ux'F ldnfpg k|of]u
ul/Psf] eGbf w]/} gdLsf] :t/sf] k|of]u
klxnf] k6s l/kf]6{ ul/Psf] lyof] . of]
k|ljlwsf] nflu ;]dL-j]6 ldlnª zAb
ckgfOof] . sf]bf]sf] nflu, ldlnªsf] nflu
tof/ x'g' cl3 rf/ 306fsf] nflu nueu
!) k|ltzt kfgL cGgdf ;Gt'lnt x'g'k5{Ù
;f]/3'dsf] nflu, nueu @) k|ltzt
lr:ofg ylkg'k5{ / cGgnfO{ % 306fsf]
nflu slG8;g ug{'k5{ . cf]l;nf] ;fdfu|L
;fdfGo ¿kdf 6]Dk8{ ux'F pTkfbgx¿
h:t} ;lhn};Fu aU5, / Ps Jofkfl/s
ldn df /ftf] ;f]/3'd k|lt 306f @ 6g
rln/x]sf] w]/} 306f df s'g} klg xf]N8ck
;d:of ;fdgf ug{' k/]g . k|f/lDes
k|of]ux¿df, dl;gf] kL7f]sf] t'ngfTds
¿kdf sd pkh k|fKt ePsf] lyof], t/
kl5sf] sfdn] &@ k|ltztsf] pkhsf]
;fy % /f]n/ kf;sf] ;fy Ps Jofj;flos
ldndf /ftf] pjfaf6 sd kmfOj/, sd-
6\oflgg lu|6x¿ pTkfbg u¥of] -;fdfGo
ux'F l/se/Lsf] t'ngfdf &). k|ltzt_.
tLg ldlnª kf; ePsf] k|of]uzfnf ldndf
af]T;jfgfsf] Jofj;flos ;]tf] pjfaf6
*$ k|ltzt / n];f]yf]sf] ;]tf] pjfaf6
*# k|ltzt pTkfbg ePsf] lyof] . ;a}
lu|6x¿df kmfOj/sf] w]/} sd :t/ x'G5 .
;]dL–j]6 ldlnªsf w]/} kmfObfx¿ 5g\,
h;df vfBfGg efuaf6 ckmnnfO{
pTs[i6 5'6\ofpg] / ldnx¿sf] ;]6ckdf
s'g} klg kl/jt{gsf] cfjZostf ljgf g}
/fd|f ];Fu k/LIf0f ul/Psf] cjl:yt
Jofj;flos ux'F ldlnª pks/0fx¿ k|of]u
ug]{ cj;/ ;dfj]z 5 . Jofjxfl/s ¿kdf
s'g} 6\oflgg gePsf] ;]tf] kL7f], h'g
:jfb /fd|f] b]lvG5, /fd|f] b]lvG5 / kf}li6s
¿kdf 6\oflgg ;dfj]z ePsf] kL7f] eGbf
/fd | f ]  x ' G5, pRr–6 \of lgg / +uLg
k|hfltx¿af6 pTkfbg ug{ ;lsG5 .

h?/t ePdf ;f]/3'd jf afh/fsf
hftx¿, g/d k|hfltx¿, ld;;]kg
aLpx¿ / cGo cGgx¿ -ux'F nufot_
;Fu ;f]/3'dsf] ld>0fnfO{ Ps;fy
ldnfpg ;lsG5 . PG8f]:kd{nfO{ cf]l;nf]
agfpg'n] o;nfO{ olt xb;Dd g/d
agfpF5 ls o;nfO{ ldnfpgsf] nflu
yf]/} pmhf{ rflxG5 . df]tL sf]bf]sf] cfwf–
leh]sf] ldlnª, 3if{0f ;hfj6sf] ljk/Lt,
unu08 lgDTofpg] kbfy{x¿ x6fpg klg
d2t ug{ ;S5 -Snf]kkm]G:6fOg, nfOkf]N8
/ ;]l;n, !((!_.
cgfjZos jf ck|o'Qm ux'F ldnx¿
Go"gtd\ yksf] ;fy k|of]u ug{ ;lsG5 /
ldnnfO{ s]xL ldg]6df ldlnª ux'Fdf
kmsf{pg ;lsG5 . j}slNks ¿kdf, s'g}
klg k|sf/sf] ;f]/3'd ux'F;Fu ldnfpg
;lsG5 . sl/a kfFr lbgsf] cjlwdf,
lhDafAj]sf] Ps Jofj;flos ldndf
k|lt306f )=^ 6g /ftf] Hjf/ / !$ 6g
ux'F ;Fu} ldnfOof] . ;]dL–j]6 ldlnªdf
s]xL a]kmfObfx¿ 5g\ . oBlk of]
Jofj;flos k|0ffnLdf cfwf-uLn] ldlnªsf
pTkfbgx¿ ;'sfpg ufx|f] jf w]/} dxFuf]
x'Fb}g, ltgLx¿ ;fdfGotof bL3{sfnLg
e08f/0fsf] nflu w]/} cf]l;nf] x'G5g\ .
cw{-leh]sf] ldlnªdf, ux'Fsf] k/Dk/fut
ldlnªsf] t'ngfdf dfOqmf] afof]nf]lhsn
j[l4 a9L alnof] x'g ;S5, t/ ;/;kmfOdf
plrt Wofg lbFbf of] ;d:of sd x'g]5 .
cfwf-lunf] ldlnª w]/} ;fgf] ;~rfngsf]
nflu pko'Qm 5}g . cGtdf, Jofj;flos
pks/0fdf s'g} klg sl7gfO{ ljgf hf}
cfwf-lehfpg ;lsG5 eg]/ b]vfOPsf]
5, oBlk of] k|ljlw nfdf] ;do;Dd
;~rfngdf k|dfl0ft ePsf] 5}g .
cfsf/ 36fpg] M
w]/} ;hfj6åf/f k|fKt s0fx¿sf] cfsf/
36fpg k|of]u ug{ ;lsG5, t/ ;fdfGotof
k|of]u ul/g] k|sf/ -/ ;DejtM k|of]u ug{
;lhnf] / :yfkgf ug{ ;:tf] klg xf]_
Xofd/ ldnx¿_ xft] hfFtf]x¿ ;a}
cfsf/df pknAw 5g\ . ltgLx¿ l:qmgn]
9f lsPsf ]  cfp6n ]6sf ;fy aGb
l;ln08/df l56f] 3'Dg] AnG6 An]8x¿
;dfj]z ub{5 . l:qmgdf Kjfnx¿sf]
cfsf/n] kL7f]sf] s0fx¿sf] cfsf/
lgwf{/0f ub{5, t/ ;fgf Kjfnx¿n] ldnsf]
y'|k'6nfO{ sd ug]{5, / olb ltgLx¿ w]/}
;fgf] 5g\ eg] a9L ttfpg] kl/0ffd x'g
;S5 .
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olb /f]n/ ldnx¿ OG8f]:kmd{nfO{ ckmnaf6
cnu ug{sf] nflu k|of]u ul/G5 eg], s0f
cfsf/ ;fdfGotof /f]n/ ldnx¿df
3'dfpg] /f]n/x¿ 36fOG5 .
;f]/3'd / df]tL -kn{_sf]bf]sf] sg]{n
c+zx¿sf] ;+/rgf tflnsf !^ df lbOPsf]
5 . ;f]/3'dsf] rf]s/df k|f]l6g / v/fgL
sd x'G5 / kmfOj/ sDkf]g]G6 k|z:t x'G5 .
v/fgL, k|f]l6g / t]ndf k|r'/ dfqfdf
sL6f0f'sf] c+z x'G5 t/ lttf]df lgs} sd
x'G5 . s'n vlgh kbfy{sf] ^* k|ltzt
eGbf a9L / ;Dk"0f{ sg]{nsf] t]nsf] &%
k|ltzt hLjf0f' c+zdf cjl:yt x'G5 .
sg]{n k|f]l6gdf o;sf] of]ubfg !% k|ltzt
dfq} 5 . pjfsf] sL6f0f'df aL sDKn]S;
le6fldg klg k|z:t kfOG5 . PG8f]:kd{,
sg]{nsf] ;a}eGbf 7"nf] efu, vlgh kbfy{,
v/fgL / t]n ;fdu|Ldf ck]Iffs[t sdhf]/
5 . oBlk, of] sg]{nsf] k|f]l6g -*)
k|ltzt_, lttf] -($ k|ltzt_ / aL
sDKn]S; le6fldg -%) b]lv &% k|ltzt_
sf] k|d'v of]ubfgstf{ xf] .
df]tL -kn{_ sf]bf]sf] rf]s/df ;f]/3'dsf]
h:t} vlgh kbfy{ sd x'G5, t/ of]
k|f]l6gdf pNn]vgLo dfqfdf kfOG5 -
!&=! k|ltzt_. df]tL -kn{_ sf]bf]df
sL6f0f'sf] c+z t'ngfTds ¿kdf 7"nf]
5, ;f]/3'ddf !) k|ltztsf] t'ngfdf !^
k|ltzt . o;df t]n -#@ k|ltzt_, k|f]l6g
-!( k|ltzt_ / v/fgL -!)=$ k|ltzt_
klg kfOG5 . Jofjxfl/s ¿kdf ;Dk"0f{
sg]{nsf] ;a} t]n -*& k|ltzt_ sL6f0f'
c+zdf x'G5, h'g s'n vlgh kbfy{sf] &@
k|ltzt eGbf a9Lsf] nflu vftf xf] .
PG8f]:kd{sf] t'ngfdf sL6f0f' / rf]s/
txx¿df vlghx¿sf] 7"nf] Psfu|tf
cgfhsf] bfgfsf] ljlzi6tf xf ] -
Dofsdf:6;{, lxG6g / a|f8a/L, !(&!_.
sL6f0f'sf] cfsf/ / o;sf] t]nsf] dfqf
w]/} ePsfn] / rf]s/sf] c+zdf af];f]sf]
dfqf cln a9L ePsfn] df]tL sf]bf]sf]
s'n af];f]sf] dfqf cGo sf]bf] / h'xf/sf]
eGbf a9L x'G5 .
cgfh ;+/rgfdf leGgtf M
cGo cgfh h:t}, ;f]/3'd / sf]bf]
d'Votof lttf] 5g\ . oL cGgx¿df k|f]l6g
;fdu|L nueu a/fa/ 5 / ux'F / ds} -
tflnsf !&_ ;Fu t'ngf ug{ ;lsG5 .
df]tL -kn{_ / ;fgf] sf]bf]df af];f] a9L
x'G5 eg] cf}+nfsf] sf]bf]df ;a}eGbf sd
af];f] x'G5 . afg{of8{ sf]bf]df ;a}eGbf

sd sfjf]{xfO8«]6 ;fdu|L / pmhf{ d"No
5 . sf]bf]sf] bfgfsf] ;+/rgf Ps ljz]iftf
eg]sf] ltgLx¿sf] pRr Iff/ ;fdu|L xf] .
ltgLx¿ klg kmnfd / km:kmf]/; df
ck]Iffs[t wgL 5g\ . ;a} vfBfGgx¿df
cf}+nfsf] sf]bf]df ;a}eGbf a9L SoflN;od
x'G5 . pRr kmfOj/ ;fdu|L / kf]ifs
tTjx¿sf] sdhf]/ kfrg Ifdtf pjf /
sf]bf]sf] bfgfsf cGo ljz]iftfx¿ x'g\,
h;n] ltgLx¿sf] pkef]Qmf :jLsfo{tfnfO{
uDeL/ ¿kdf c;/ u5{ . ;fdfGotof
;Dk"0f{ cGgx¿ aL-hl6n le6fldgsf
dxTjk"0f{ ;|f]t x'g\, h'g d'Vo ¿kdf cGgsf]
aflx/L rf]s/ txx¿df s]lG›t x'G5g\ .
;f]/3'd / sf]bf]df le6fldg P x'Fb}g, oBlk
s]xL kx]Fnf] :kd{ k|hfltx¿df yf]/} dfqfdf
!#-Sof/f]l6g x'G5, le6fldg P sf] cu|;/ .
sfFrf] sf]bf]sf] bfgfdf le6fldg ;L x'Fb}g .
oL afnLx¿sf] bfgfsf ] ;+/rgfdf

pNn]vgLo leGgtfx¿ ePsf] l/kf]6{
ul/Psf] 5, ljz]if u/L Hjf/ / df]tL -
kn{_sf]bf]sf] nflu -x'N;, Nofª / lko;{g,
!(*)Ù hDa'gfyg / ;'a|dl0fog, !(**Ù
?gL / ;]gf{-;fNbLjf/ . !((!_ -tflnsf
!*_. cfg'j+lzs sf/sx¿n] cgfh
;+/rgf lgwf{/0f ug{ k|d'v e"ldsf v]N5g\ .
jftfj/0fLo sf/sx¿sf] klg e"ldsf
x'G5 . ;f]/3'd ;lxt w]/} bfgf cGgx¿df,
cGg pTkfbg / k|f]6Lg ;fdu|L -Frey,
!(&&_ aLr Ps pN6f] ;DaGw cjnf]sg
ul/Psf] 5 . cgfhsf] k|f]l6g ;fdu|L klg
o;sf] jhg / :6fr{ ;fdu|L;Fu dxTjk"0f{
/ pN6f] ;DalGwt 5 . csf]{tkm{, v/fgL
;fdu|L / ;f]/3'd cGgsf] k|f]l6g ;fdu|L
Pscsf{;Fu ;sf/fTds ¿kdf ;DalGwt
5g\ -;'a|dl0fog / hDa'gfyg, !(*@_.
uf]:jfdL / ;xsdL{x¿ -uf]:jfdL, ;xun
/ zdf{, !(^(Ù uf]:jfdL, zdf{ / u'Ktf,
!(^(Ù uf]:jfdL, ;xun / u'Ktf, !(&)Ù

uf]:jfdL, zdf{ / ;xun, ] (*)_ clk|msL
afh/f, cd]l/sL hftsf w]/} df]tL -
kn{_x¿sf] ljZn]if0f u/] . / ef/tLo d"n
/ k|f]6Lg, af];f], s'n v/fgL, SoflN;od,
km:kmf]/; / kmnfd df leGgtf 7"nf] lyof]
t/ tLg k|sf/ df ;dfgtf ePsf] b]v] .
l;+x cflb . -!(*&_ kfFr df]tL afh/f
k|hfltx¿sf] cgfh ;+/rgfsf] t'ngf
u¥of], h;dWo] tLg pRr k|f]6Lg ;fdu|L
-!$=$ b]lv !(=* k|ltzt_ / b'O{ ;fdfGo-
k|f]l6g -(=( b]lv !!=# k|ltzt_ k|hfltx¿
lyP . kfFr hLgf]6fOkx¿df, af];f], sRrf
kmfOj/, s'n v/fgL / :6fr{ ;fdu|Lsf
nflu dfgx¿ uf]:jfdL / ;xsdL{x¿ /
cGo -hDa'gfyg / ;'a|dl0fog, !(**_
åf/f l/kf]6{ u/] cg';f/ ;fdfGo bfo/f
leq lyP . o;afx]s, pRr-k|f ] l6g
nfOgx¿df ;fdfGo k|hfltx¿sf] t'ngfdf
^) k|ltzt a9L k|f]6Lg ;dfj]z 5 t/

$) k | ltzt sd
sfaf]{xfO8"]6 / ̂ ) k|ltzt
sd af];f] lyof] . pRr-
k|f]l6g nfOgx¿df kmfOj/
klg pRr lyof] .
!(*)M ; +o 'Qm / fHo
cd]l/sf /fli6«o cg';Gwfg
kl/ifb ÷ lj1fg /fli6«o
Ps ]8 ]dL  .  !(*@  .
USDA÷HNIS .  ;g \
!(*$ .
tflnsf !*M ICRISATa

df ljZj hd{KnfHd ;+u|xaf6 ;f]/3'd /
df ]tL -kn {_sf ]bf ]sf ] hLgf ]6fOksf ]
/f;folgs ;+/rgf vfB k|f]l6g -Ü_ ̂ of6
-Ü_ v/fgL -Ü_ sRrf kmfOa/ -Ü_ :6fr{
-Ü_ PdfOnf]h lrgL 3'ngzLn lrgL lrgL
sd ug]{ SoflN;od -s]hL÷!))g_ .
;|f]tM hDa'gfyg / ;'a|d0od . ;g\ !(**.
cGo sf]bf]sf] hLgf]6fOkx¿df bfgfsf]
;+/rgfdf leGgtf klg l/kf]6{ ul/Psf] 5.
cf}+n] sf]bf]df, kf]/ / du/ -!(**_ åf/f
l/kf]6{ ul/Psf] d"No bfo/f k|f]6Lg xf],
%=* b]lv !@=* k|ltztÙ af];f], !=# b]lv
@=& k|ltztÙ s'n v/fgL, @=! b]lv #=&
k|ltztÙ / sfaf]{xfO8]«6 *!=# b]lv *(=$
k| ltzt . oL k|hfltx¿sf] vlgh
;fdu|Ldf leGgtfx¿ klg 7"nf] lyP . cf}+n]
sf]bf] xfOla|8sf] k|f]l6g / vlgh ;+/rgfdf
leGgtf afa', /d0f / /fwfs[i0fg -!(*&_
åf/f klg l/kf]6{ ul/Psf] 5 . ljZj
hd{KnfHd ;+sngaf6 kmS;6]n sf]bf]df
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k|f]l6gsf] dfqf ^=& b]lv !% k|ltzt /
v/fgLsf] dfqf @=)^ b]lv $=*! k|ltzt
-lwG8f, l9Nng / ;'b, !(*@_ /x]sf] lyof] .
Monteiro et al. -!(**_ n] kmS;6]n
sf]bf]sf] !@ k|hfltx¿df k|f]l6g -!!=!
b]lv !% k|ltzt_, v/fgL -!=! b]lv !=^
k|ltzt_, ̂ of6 -$=& b]lv ̂ =# k|ltzt_ /
sfaf]{xfO8]«6 -^% b]lv &%=& k|ltzt_ df
;dfg leGgtfx¿ b]v] .
s[lif ;DaGwL cEof;x¿ ;lxt jftfj/0fLo
sf/sx¿n] cGgsf] ;+/rgfnfO{ c;/
u5{ . bfgfsf] k|f]l6g / To;sf] Pldgf]
Pl;8sf] ;+/rgf afnL pAhfpg] :yfgdf
km/s x'G5 -b]j:yn] / df]xg, !(&)Ù
b]j:yn], gfu/fhg / ljZj]Zj/ /fj,
!(&@Ù b]of] / z]n]gau{/, !(^%_. gfO6«f]hg
dnsf] :t/n] h'xf/df k|f]l6gsf] dfqf /
u'0f:t/nfO{ klg k|efj kf5{ -b]j:yn],
gfu/fhg / ljZj]Zj/ /fj, !(&@Ù jfUn],
b]of]P / l:dy, !(^&_ / df]tL -kn{_sf]bf]df
klg -b]j:yn], ljZj]Zj/, / &( / & zfxf]_.
d]xtf, !(%(_. jf/;L / /fO6 -!(&#_ n]
gfO6«f]hg dnsf] k|of]un] cGgsf] pTkfbg
/ k|f]l6g a9]sf] pNn]v u/] . pj{/s
gfO6«f]hgsf] k|ltlqmofdf pRr k|f]6Lg
d'Votof bfgfdf k|f]nfldg, Ps v/fa-
u'0f:t/sf] k|f]l6gsf] j[l4sf] kl/0ffd lyof]
-;fxgL / gfOs, !(^(_. gfO6«f]hg
dnsf] :t/n] cGg Hjf/sf] vlgh
;+/rgfdf s'g} k|efj kf/]g . t/, km:kmf]/;
dnsf] dfqf a9];Fu} ;f]/3'ddf vlgh
;fdu|L a9]sf] 5 -b]j:yn], gfu/fhg /
ljZj]Zj/ /fj, !(&@_. ;f]/3'dsf] bfgfsf]
vlgh ;+/rgf ljljwtfn] eGbf :yfgn]
a9L k|efj kf/]sf] lyof] -b]j:yn] /
a]nfj8L, !(&*_. cGo sf/sx¿ h:t}
la?jfsf] hg;+Vofsf] 3gTj, df};d, kfgL
/ tgfjn ]  k lg u | fd ; +/rgfdf
leGgtfx¿df of]ubfg ub{5 .
;f]/3'd / sf]bf]df sfaf]{xfO8]«6sf] k|d'v
e08f/0f ¿k :6fr { x f ]   .  o;df
PdLnf]k]lS6g, Un'sf]hsf] zfvfo'Qm r]g
kf]lnd/, / PdL-nf]h, ;Lwf-r]g kf]lnd/
x'G5 .
:6fr{sf] kfrg Ifdtf, h'g KoflGqmofl6s
OGhfOdx¿åf/f xfO8«f]lnl;;df lge{/
x'G5, bfgfsf] pknAw pmhf{ ;fdu|L lgwf{/0f
ub{5 . :6\ofldª, k|];/ s'lsª, ̂ Noflsª,
klkmª jf :6fr{sf] dfOqmf]gfOh];g h:tf
ljlwx¿åf/f cGgsf] k|zf]wgn] Hjf/sf]
:6fr{sf] kfrg Ifdtf a9fpF5 . of] k|f]l6g

Dofl6"S;af6 :6fr{ u|]Go'nx¿ lg:sg]
sf/0fn] ubf{ ltgLx¿ OGhfODofl6s
kfrgdf a9L ;+j]bgzLn x'G5g\ -
McNeilÛ et al=, !(&%Ù Harbers,
!(&%_.
:6fr{sf] ef}lts-/f;folgs u'0fx¿n]
bfgfaf6 agfOPsf] vfgfsf] tof/Lsf]
agfj6 ljz]iftfx¿nfO{ c;/ u5{ .
kfgLdf :6fr{sf] Jojxf/ tfkdfg /
Psfu|tfdf lge{/ x'G5 -lJx:n/ / kf:rn,
!(^&_. ;fwf/0ftof u|]g :6fr{x¿n]
sf]7fsf] tfkqmddf kfgLsf] w]/} sd vkt
b]vfpF5g\, / ltgLx¿sf] ;'lGgg] zlQm
klg ;fgf] x'G5 . pRr tfkqmddf kfgLsf]
vkt a9\5 / :6fr{ u|]Go'nx¿ ktg x'G5g\,
h;n] PdfOnf]h / PdfOnf]k]lS6gsf]
3 'ngzLntfnfO {  sf ]nf ]O8n 3f ]n
agfpF5 . of] lhn]l6gfOh]zg r/0f xf] .
cfg'j+lzs / jftfj/0fLo sf/sx¿n] cGg
:6fr{sf] lhn]l6gfOh]zg tfkdfgnfO{ c;/
u5{ -k|mLDofg, qm]d/ / jf6;g, !(^*_.
yf]/} dfqfdf kfgLdf :6fr{sf] tftf] pkrf/
ubf{ 3'ngzLn kbfy{sf] yf]/} xfgL /
:6fr{sf] cf+lzs lhn]l6gfOh]zgsf] ;fy
bfgfx¿ ;'lGgG5 .
vfgf ksfpFbf, lhn]l6gfOH8 :6fr{
3 'ngzLn, km } lnPsf ]  / cgfsf/
cj:yfaf6 c3 'ngzLn lqm:6nLo
cj:yfdf kms{G5 . of] 36gf retro-
gradation jf ;]6Aofs eg]/ lrlgG5Ù
of] sd tfkdfg / :6fr{ sf] pRr Psfu|tf
;+u a9fOPsf] 5 . PdfOnf]h, :6fr{sf]
/}lvs 36s, k|ltufdL x'gsf] nflu a9L
;+j]bgzLn x'G5 . ;f]/3'd / sf]bf]sf]
:6fr{sf s]xL ljz]iftfx¿ tflnsf !(
df k|:t't ul/Psf 5g\Ù 3'ngzLn lrgL
;+/rgf / s'n lrgL ;fdu|L tflnsf @)
df lbOPsf] 5 .
;f]/3'd M
%^ b]lv &# k|ltzt ;Ddsf] dfgsf] ;fy,
;f]/3'ddf cf};t :6fr{ ;fdu|L ^(=%
k|ltzt 5 -hDa'gfyg / ;'a|dl0fog,
!(**_. sl/a &) b]lv *) k|ltzt pjfsf]
:6fr{df PdfOnf]k]lS6g x'G5 / afFsL @)
b]lv #) k|ltzt PdfOnf]h x'G5 -8]y]/]h,
Dofsdf:6;{ P08 l/:6, !(%%_. b'a}
cfg'j+lzs / jftfj/0fLo sf/sx¿n]
;f]/3'dsf] PdfOnf]h ;fdu|LnfO{ c;/
u5{ -l/+u, clsª\afnf / ?gL, !(*@_.
df]dL jf Un'6]g; ;f]/3'd k|hfltx¿df
PdfOnf]h w]/} sd x'G5Ù ltgLx¿sf] :6fr{

Jofjxf l/s ¿kdf !)) k | ltzt
PdfOnf]k]lS6g x'G5 -l/+u, cls+uafnf /
?gL, !(*@Ù 8]y/]h, Dofsdf:6;{ / l/:6,
!(%%_. t/ lrgL pjfdf :6fr{sf]
PdfOnf]h ;fdu|L ;fdfGo pjfsf] t'ngfdf
sl/a % b]lv !% k|ltzt a9L x'G5 -
Singh and Axtell, !(&#b_. lrgL
h'xf/sf] s'n sfaf]{xfO8]«6 ;fdu|L ;fdfGo
5, tyflk, o;df c;fwf/0f ¿kdf pRr
:t/sf ]  k fgLdf 3 'ngzLn
kf]ln;fs/fO8x¿ -@(=! k|ltzt_ kfOG5 .
ds}sf] :6fr{sf] nflu k[ys :6fr{sf] kfrg
Ifdtf ## b]lv $* k|ltztsf] aLrdf
lyof], hals ds}sf] :6fr{sf] nflu %#
b]lv %* k|ltzt lyof] -l;sAaAaf,
!(*(_. cGgsf] OG8f]:kd{sf] agfj6,
lk7f]sf] s0fsf] cfsf/ / :6fr{sf] kfrg
Ifdtf Pscsf{;Fu hf]l8Psf] kfOPsf]
lyof] . lk7f] pjfdf /x]sf] :6fr{ sf]lg{o;
;f]/3'ddf eGbf a9L krfpg ;lsg]
kfOof] . e'OFsf] lk7f] ;f]/3'dsf s0fx¿
To;}u/L e'OFsf] sg]{o; ;f]/3'dsf] s0feGbf
;fgf] lyP . ;fgf] s0f cfsf/ / ;dfg
¿kdf 7"nf] ;tx If]qn] OGhfOd sfo{nfO{
;xh agfpF5 / o;/L :6fr{sf] kfrg
Ifdtfdf ;'wf/ ub{5 .
:6fr{sf] /f;folgs k|s[lt, ljz]if u/L
PdfOnf]h / PdfOnf]k]lS6g ;fdu|L, o;sf]
kfrg IfdtfnfO{ c;/ ug]{ csf]{ sf/s
xf] . :6fr{sf] kfrg Ifdtf Go"g PdfOnf]h,
cyf{t\ df]dL, ;f]/3'ddf ;fdfGo ;f]3d,
ds} / df]tL -kn{_afh/fsf] bfgfsf]
t'ngfdf pRr /x]sf] l/kf]6{ ul/Psf] lyof]
-lxa8{ P6 cn ., !(*@_. d';fdf v'jfpg]
k/LIf0f -Elmalik et a=, !(*^_ / cGo
hgfj/ k|hfltx¿ -Sherrod, Albin
and Furr, !(^(Ù Nishimuta,
Sherrod and Furr, !(^(_ n] ;'Svf
kbfy{ / ;fdfGo bfgfsf] k|sf/sf] t'ngfdf
df]dL ;f]/3'dsf] >]i7tf k'li6 u/]sf] 5 .
jf:tljsf phf{ kfrg Ifdtf .
bfgfdf 6\oflggsf] pkl:yltn] s]xL
k|sf/sf Hjf/ -8]«x/, 8«]x/ / a]/L, !(*$_
df :6fr{sf] v/fa kfrg Ifdtfdf of]ubfg
k'¥ofpF5 . Hjf/sf] bfgfaf6 k[ys ul/Psf
6\oflggx¿n] PS;-PdfOnf]h OGhfOdnfO{
/f]Sg b]vfOPsf] lyof], / ltgLx¿n] ljleGg
l8u|Lx¿df cgfhsf] :6fr{nfO{ klg afFW5g\
-8]le; / xf];]gL, !(&(_.
k[ys ;f]/3'd :6fr{sf] lhn]l6gfOh];g
tfkqmd / ;DalGwt OG8f]:kd{sf] dl;gf]
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kL7f]sf] tfkdfg ;dfg /x]sf] l/kf]6{
ul/Psf] 5 . csf]{tkm{ 6fF:g] tfkqmd,
cyf{t\ :6fr{nfO{ kfgLn] ttfP/ 6fF:bf
6fF:g] tfkqmd k[ys :6fr{sf] t'ngfdf
;f]/3'dsf] kL7f]sf] nflu !) l8u|L ;]lN;o;
a9L /x]sf] kfOof] .
ksfPsf] Hjf/sf] u'0f:t/ bfgfsf] s'n
3'ngzLn PdfOnf]h ;fdu|L / 3'ngzLn
k|f]l6g ;fdu|L -Cagampang and
Kirleis, !(*$_ ;Fu hf]l8Psf] 5 .
:6fr {sf ] ; ' l Ggg ] zlQm / o;sf ]
3'ngzLntfn] ;f]/3'dsf] vfgf ksfpg]
u'0f:t/df pNn]vgLo k|efj kf/]sf] 5 -
;'a|dl0fog P6 cn ., !(*@_. ksfPsf]
cGgsf] k|ltzt tf}n j[l4 ^) l8u|L
;]lN;o;df :6fr{ 3 'ngzLntf;Fu
gsf/fTds ¿kdf ;DalGwt lyof], h'g
tfkqmddf w]/} h;f] :6fr{ s0fx¿
lhn]l6gfOh];g r/0fdf k'u]sf x'G5g\ .
^)° / ()°c df :6fr{sf] ;'lGgg] zlQm
/ @% / %)°c df 3'ngzLntf lu|n 7f];
;fdu|L;Fu pN6f] ;DaGw lyof], h'g ;Lwf
bfgfsf] :6fr{ ;fdu|Ldf lge{/ lyof] .
:6fr{ lhn]l6gfOh]zgsf] tfkqmdn]
;f]/3'dsf] vfgf ksfpg] u'0f:t/df s'g}
pNn]vgLo k|efj b]vfPg .
tftf] jf pdfn]sf] kfgLdf cf6f tof/
ubf{ hf}sf] lk7f]sf] Knfl:6l;6L k|foM
:6fr{sf] lhn]l6gfOh]zgaf6 pTkGg x'G5 .
ksfPsf] kL7f]sf] lrklrkfkg :6fr{
lhn]l6gfOh]zgsf] sfo{ xf] . ;f]/3'dsf]
s8f OG8f]:kd{af6 agfOPsf] blnof
kmnf]/L PG8f]:kd{sf] 7"nf] cg'kft ePsf]
bfgfaf6 agfOPsf] eGbf sd 6fFl;g] x'G5
-SofufDkfË, lu|lkmy / lsln{;, !(*@_.
lr;f] kfgLn] tof/ kf/]sf] cf6fdf sd
6fFl;g] Ifdtf x'G5 / kftnf] /f]n ug{
ufx|f] x'G5 . o;/L tftf] kfgLn] cf6f
tof/ ubf{ :6fr{sf] tftf] kl/dfh{gn]
o;sf] /f]lnª u'0fx¿ lgwf{/0f ub{5 -
b]lzsfrf/ / rG›z]v/, !((@_. pRr
kfgL vktÚ sd lhn]l6gfOh];g tfkdfg,
pRr lzv/ k]:6 lrklrkfkg / pRr
em6sf :6fr{ u'0fx¿ x'g\ h'g /f]6Lsf]
/fd|f] u'0f:t/;Fu ;DalGwt b]vfOPsf] 5 .
cvld/L /f]6L h'g ;a}eGbf ;fdfGo ¿k
xf] . h;df Hjf/ / df]tL sf]bf] vkt
ul/G5 . ef/tLo pkdxfåLk . csf]{tkm{,
ef/tLo d'o] jf ;+vtL / clk|msL 6f]
h:tf s8f blnofx¿sf nflu, bfgf
:6fr{sf] jfF5gLo ljz]iftfx¿ pRr

lhn]l6gfOh];g tfkdfg, sd kLs k]:6
lrklrkfkg / sd k|ltufdL k|j[lQ x'g\ .
csf]{ zAbdf eGg'kbf{, /fd|f] u'0f:t/sf]
/f]6Lsf] nflu :6fr{ ljz]iftfx¿ /fd|f]
u'0f:t/sf] blnofsf] nflu jfF+5gLo eGbf
7\ofSs} ljk/Lt ePsf] kfOof] . t;y{
/f]6Lsf nflu pko'Qm gePsf Hjf/sf
hftx¿ blnofsf nflu pko'Qm x'g
;S5g\ . Almeida-Dominguez,
Serna-Saldivar / Rooney -!((!_n]
kQf nufP ls sd PdfOnf]h jf df]dL
;f]/3'dn] 6fFl;Psf] kL7f] -df;f_ pTkfbg
u5{ / 6l6{nfx¿ tof/ ug{ pko'Qm 5}g .
df]tL -kn{_sf]bf] M
ljleGg df]tL -kn{_sf]bf] hLgf]6fOkx¿df
cGgsf] :6fr{ ;fdu|L ^@=* b]lv &)=%
k|ltzt, !=@ b]lv @=^ k|ltzt ;Dd
3'ngzLn lrgL / @!=( b]lv @*=*
k|ltzt;Dd PdfOnf]h -hDa'gfyg /
;'a|dl0fog, !(**_ ;Dd leGg x'G5 .
:6fr{ -%^=# b]lv ^#=& k|ltzt_ /
PdfOnf]h -!*=# b]lv @$=^ k|ltzt_ sf]
sd dfg s]xL pRr pTkfbg ug]{ ef/tLo
df]tL -kn{_sf]bf]sf k|hfltx¿df kfOG5 -
l;+x / kf]knL, !(&#_. ;'a|d0od,
hDa'gfyg / ;"o{k|sfz -!(*!_ n] s'n
3'ngzLn lrgLsf] k|d'v sDkf]g]G6 -@=!^
b]lv @=&* k|ltzt_ ;'qmf]h -^^ k|ltzt_
/ To;kl5 /flkmgf]h -@* k|ltzt_ /x]sf]
kQf nufP . dfkgof]Uo dfqfdf kQf
nufOPsf cGo lrgLx¿ :6\ofsf]h,
Un'sf]h / k|mS6f]h lyP . s'n lrgLdf
;'qmf]hsf] cg'kft ;f]/3'dsf] t'ngfdf
df]tL sf]bf]df sd lyof] .
df]tL -kn{_afh/fsf] :6fr{ 6fF:g] u'0fx¿
;fdfGotof (% l8u|L ;]lN;o; -v/fa_,
xf];]gL / lkmGgL, !(&^_ df Ps 306fsf]
nflu /flvPsf] afx]s ;f]/3'dsf] h:t}
lyP . Beleia, Varriano-Marston /
Hoseney -!(*)_ n] kfFr df]tL -
kn{_sf]bf] :6fr{x¿ aLr ef}lts–/f;folgs
leGgtfx¿sf] k|fylds sf/s cGtlg{lxt
cf0fljs c;dfgtfx¿ dfGg'eof] . oL
:6fr{x¿sf] PdfOnf]h ;fdu|L ;fF3'/f]
bfo/f -@@ b]lv @$ k|ltzt_ leq leGg
x'G5 . kfgL afOl08ª Ifdtfdf leGgtf -
*#=^ b]lv ((=% k|ltzt_ ;DejtM bfgfdf
cgfsf/ / lqm:6nLo :6fr{sf] cg'kftdf
leGgtfsf] sf/0f lyof] Ù cdf]km{; :6fr{df
lqm:6nLo :6fr{ eGbf a9L kfgL cjzf]if0f
Ifdtf x'G5 . kfFr :6fr{x¿df, k|f/lDes

lhn]l6gfOh];g tfkdfg ^(°c  b]lv
^#°c  ;Dd, dWo ljGb' ̂ %°  b]lv ̂ &=%°c
;Dd / clGtd lhn]l6gfOh]zg tfkdfg
^*° b]lv &)°c  ;Dd lyof] . df]tL
afh/fsf] :6fr{sf] lhn]l6gfOh]zg ;f]/3'd
:6fr{sf] eGbf sd tfkqmddf eof] .
;fdfGotof of ] b ] lvof ]  ls sd
3'ngzLntf ePsf] / &% l8u|L ;]lN;o;
eGbf sd ;'lGgg] :6fr{df *) l8u|L
;]lN;o; / dfly a9L 3'ngzLntf /
;"hg b]vfOPsf] lyof] . kfFr :6fr{sf]
lzv/ 6fF:g] tfkdfg ;dfg lyof], &^=%
l8u|L ;]lN;o; . (%°c df Ps 306fsf]
xf]lN8ª kl5 / s"lnË rqmsf] ;dodf
k]:6 lrklrkfkgdf leGgtf kl/df0fdf
7"nf] lyof] . o;n] b]vfPsf] 5 ls s]lx
:6fr{x¿ cGo eGbf a9L k|ltufdL x'G5g\ .
df]tL -kn{_sf]bf]sf] lk7f] :6fr{sf] kLs
k]:6 lrklrkfkg ;f]/3d :6fr{ -v/fa_,
xf];]gL / lkmGgL, !(&^_ eGbf w]/} sd
lyof]. df]tL -kn{_ sf]bf]df w]/} pRr
PdfOn]h ultljlw b]vfOPsf] lyof], ux'Fsf]
bfgf -Sheorain / Wagle, !(&#_ eGbf
nueu b; u'0ff a9L, / of] ;DejtM
lgDg lzv/ lrklrkfkg sf] nfuL
lhDd]jf/ lyof]. of] rf;f]sf] s'/f xf] ls
df]tL sf]bf]sf] PdfOn]h df]tL sf]bf]sf]
bfgfsf] :6fr{ lj?4 eGbf ux'Fsf] :6fr{
lj?4 a9L ;lqmo ePsf] b]lvof] -Beleia
and Varriano-Marston, !(*!
b,aL_. of] cjnf]sg 7"nf] Jofjxfl/s
dxTj 5 . ux'Fsf] kL7f]af6 !) k|ltzt
df]tLsf] lk7f] ld;fP/ tof/ kfl/Psf]
/f]6Ldf dfN6 / lrgL -v/fa_, xf];]gL /
lkmGgL, !(&^_ ePsf] ux'Fsf] kL7f]af6 tof/
kfl/Psf] dfgs /f]6LeGbf /f]6Lsf] dfqf
/fd|f] x'G5 . o;/L ux'Fsf] kL7f]sf] cf+lzs
k|lt:yfkgdf k|of]u ul/Psf] df]tL sf]bf]sf]
kL7f]nfO{ /f]6L, la:s'6 / kf:tf h:tf
a]s/L pTkfbgx¿sf] tof/Ldf dfN6 /
lrgLsf] nflu ;kmntfk"j{s k|lt:yfkg
ug{ ;lsG5 . ;'a|d0od, hDa'gfyg /
/fd}of -!(*^_ n] df]tL sf]bf]sf] kL7f]af6
agfOPsf] cvld/L /f]6L -/f]6L_ sf] u'0f:t/
km'Ng] Ifdtf, kfgLdf 3'ngzLn kL7f] c+z,
kfgLdf 3'ngzLn k|f]l6g / PdfOnf]h
;fdu|Ln] k|efj kf/]sf] b]v] . kL7f]sf] km'Ng]
Ifdtf /ª, agfj6, uGw, :jfb /
:jLsfo{tf h:tf /f]6Lsf ;a} ;+j]bL
å}wx¿;Fu pRr / ;sf/fTds ¿kdf
;DalGwt lyof] . csf]{tkm{, PdfOnf]h
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;fdu|L / kfgL 3'ngzLn kL7f] c+z oL
;a} ljz]iftfx¿;Fu gsf/fTds ¿kdf
;x;+j4 lyP .
cf}+n] sf]bf] jfgv]8], zxgfh / /f3j]G›
/fj -!(&(b_ åf/f ljZn]if0f ul/Psf] cf}+n]
sf]bf]sf] pRr–pTkfbg x'g] k|hfltx¿df
:6fr{sf] dfqf ^)=# -%(=% b]lv ^!=@%_
k|ltzt lyof]Ù k]G6f];g ^=^ -^=@ b]lv
&=@_ k|ltztÙ ;]No'nf]h !=^ -!=$ b]lv
!=*_ k|ltzt, lnlUgg )=@* -)=)$ b]lv
)=^_ k|ltztÙ / k|mL lrgL )=^% -)=%(
b]lv )=^(_ k|ltzt . ;'qmf]h -## k|ltzt_
Un'sf]h / k|mS6f]h -k|To]s !@ k|ltzt_ /
dfN6f]h / /lkmgf]h -!) k|ltzt k|To]s_
cf}+nf sf]bf]sf] lgMz'Ns lrgLsf] k|d'v
36s lyP . cf}+n] sf]bf]df :6fr{sf]
PdfOnf]hsf] dfqf !^ k|ltzt lyof] -
jfgv]8], zxgfh / /f3j]G› /fj, !(&(b_,
h'g ;fdfGo ;f]/3'd / cGo sf]bf] df
dfg eGbf sd 5 . cf}+n] sf]bf]sf] k[ys
:6fr{sf] () l8u|L ;]lN;o;df kfgLdf
km'Ng] Ifdtf / 3'ngzLntf hf}sf] t'ngfdf
sd lyof] / cGo afh/fsf] :6fr{sf] h:t}
lyof] . pRr lzv/sf] lrklrkfkg /
lr;f]kgdf lrklrkfkgdf ePsf] j[l4n]
:6fr{sf] k|ltufdL x'g] alnof] k|j[lQnfO{
;'emfj lbof] . k]:6sf] lrklrkfx6 36fOG5
/ bfgfnfO{ dfN6 u/]kl5 kf]ifstTjsf]
3gTj, ljz]if u/L pmhf{ 3gTj a9fOG5,
/ To;}sf] cfwf/df &) efu dfN6]8 cf}+n]
sf]bf] / #) efu xl/of] rgf ;dfj]z
ul/Psf] b"w 5'6fpg] vfgfsf] ljsf;
ul/Psf] 5 -dn]zL / b]lzsfr/, !(*@_.
cGo sf]bf] M
kmS;6]n / k|f]e] sf]bf] b'a} Un'6]g; /
ggUn'6]g; PG8f]:kd{ k|sf/x¿ ePsf] l/kf]6{
ul/Psf] 5, hals s]jn u}/–Un'6]g;
k|sf/sf] PG8f]:kd{ cf}+n] / afg{of8{ sf]bf]df
/x]sf] l/kf]6{ ul/Psf] 5 -6f]ld6f P6 cn .,
!(*!_. kmS;6]n afh/fsf] b'O{ k|hfltdf
/x]sf] :6fr{ ztk|ltzt PdfOnf]k]lS6g
lyof]. KoflGqmofl6s PdfOn]håf/f Og
le6"f ] PdfOnf]nfOl;;sf] ;Gbe{df
kmS;6]n, k|f]e / afg{of8{ sf]bf]sf] :6fr{
ds}sf] :6fr{sf] t'ngfdf a9L kfrgof]Uo
lyof] . Un'6]g; :6fr{x¿ cGo bfgfx¿df
h:t} u}/-Un'6]g; k|sf/x¿ eGbf a9L
kfrg of]Uo lyP .
#% l8u|L ;]lN;o;df lr;f] x'Fbf k]:6sf]
lrklrkfx6df ePsf ] j [l4 / Tof ]
tfkqmddf Ps 3G6f l6s]kl5 yk j[l4n]

oL sf]bf]sf] :6fr{x¿ k|ltufdL x'g] alnof]
k|j[lQnfO{ ;+s]t u5{ . k|dfl0ft k|hfltx¿
dWo] Pp6f, lau /]8 k|f]e, of] c;fwf/0f
lyof] ls o;sf] :6fr{df kfgL–afOl08ª
Ifdtf / cGo kfFr k|hfltx¿ eGbf
lhn]l6gfOh];g tfkqmd pRr lyof] .
;f]/3'd / sf]bf]sf] bf];|f] k|d'v tTj k|f]l6g
xf] . cfg'j+lzs / jftfj/0fLo sf/s
b'a}n] ;f]/3'd / sf]bf]sf] k|f]l6g ;fdu|LnfO{
c;/ u5{ . ;f]/3'ddf kl/jt{gzLntf
7"nf] 5, ;fob ljleGg s[lif df};dL
kl/l:yltx¿df afnL pAhfpg] ePsfn]
cGgsf] ;+/rgfnfO{ c;/ u5{ -a'n]{;g,
sfpnL / cf]6], !(%^Ù jfUn], 8]of] /
l:dy !(^&Ù b]j:yn], gfu/fhg /
ljZj]Zj/ /fj, !(&@_. cgfhsf] k|f]6Lg
;fdu|Ldf ptf/–r9Þfjx¿ ;fdfGotof
k|f ]6Lgsf] Pldgf] Pl;8 ;+/rgfdf
kl/jt{gx¿;Fu x'G5g\ -jfun / 8]of],
!(^^_.
k|f ] l6gsf] u'0f:t/ d'Votof o;sf]
cfjZos Pldgf] Pl;8 ;+/rgfsf] sfo{
xf] . k|f]l6gsf] u'0f:t/ d"Nofªsg ug{,
Ans / ldr]n -!($^_ n] Pldgf] Pl;8
jf /f;folgs :sf]/sf] cjwf/0ff k|:t't
u/], h;df cTofjZos Pldgf] Pl;8sf]
dfqf h'g ;a}eGbf 7"nf] 3f6fdf /x]sf] 5
To;nfO{ dfgsdf /x ]sf ] dfqfsf ]
k|ltztsf] ¿kdf JoQm ul/G5 . ;Gbe{
k|f]6Lg . c08f / dfgj b"w k|f]6Lg,
ltgLx¿sf] w]/} pRr h}ljs d"Nosf] nflu,
;Gbe{ dfkb08sf] ¿kdf dflgG5 . ;f]/3'd
/ sf]bf] k|f]6Lgx¿ ltgLx¿sf] cfjZos
Pldgf] Pl;8 k|f]kmfOndf leGg lyP .
oBlk, ;a}eGbf ;fdfGo ljz]iftf of] lyof]
ls Iysine ;w}+ ;a}eGbf ;Lldt Pldgf]
Pl;8 x'g kfPsf] lyof] . Iysine sf]
;a}eGbf a9L 3f6f afg{of8{ sf]bf] -
/f;folgs :sf]/ !#_ sf] k|f]l6gdf lyof],
To;kl5 ;fgf] sf]bf] -/f;folgs :sf]/
##_ df lyof] . #& sf] /f;folgs :sf]/
ePsf] ;f]/3'd k|f]l6g, afg{of8{ / ;fgf]
sf]bf]sf] k|f]l6g eGbf u'0f:t/df w]/} km/s
lyPg .
cfxf/ k|f]6Lg sf] k|fylds sfo{ gfO6«f]hg
/ cfjZos Pldgf] Pl;8 sf] nfuL
z/L/sf] cfjZostfx?nfO{ k"/f ug{sf]
nflu 5 . ljZj :jf:Yo ;+u7g -!(*%_sf]
cg';f/, olb cfjZos Pldgf] Pl;8
cfjZostf 9fFrfsf] ;Gbe{df k|f]l6gsf]
/f;folgs :sf]/nfO{ ;Gbe{sf] ¿kdf

u0fgf ul/of] eg] clws oyfy{jfbL /
dfgj cfjZostfx¿ k"/f ug{ k|f]6Lgsf]
Ifdtfsf] ;"rs x'g]5 . ljleGg pd]/
;d"xx¿sf] nflu Pldgf] Pl;8sf]
cfjZostf;Fu ;DalGwt /f;folgs
:sf]/df o:tf] tYofª\sn] ;fdfGo ¿kdf
pkef]u ul/Psf ljBdfg k|hfltx¿sf]
cGtlg{lxt Ifdtf lzz' / ;fgf aRrfx¿sf]
j[l4 cfjZostfx¿ k"/f ug{ kof{Kt
gePsf] ;'emfj lbof], oBlk tL ;a} Hjf/
afx]s ;a}n] x'g ;S5g\ . jo:sx¿df
dd{t cfjZostfx¿ k"/f ug{ ;Ifd
x'g'xf];\ .
cgfh k | f ] 6 Lgx¿nfO {  ltgLx¿sf ]
3'ngzLntf ljz]iftfx¿ cg';f/ rf/
c+zx¿df juL{s[t ul/Psf] 5M PNa'ldg -
kfgLdf 3'ngzLn_, Unf]Ao'lng -kftnf]
g'g 3f]ndf 3'ngzLn_, k|f]nfldg -/S;Ldf
3'ngzLn_ / Un'6]lng -kftnf] Iff/ jf
Pl;8 ;dfwfgx¿df lgsf;L of]Uo_. pjf
/ df]tL, cf}+nf / kmS;6]n sf]bf]sf] ;fy
3'ngzLntf c+z cWoogdf, kfFr k|f]6Lg
c+zx¿ k|fKt ul/of] -tflnsf @# .
PNa'ldg Kn; Unf]Ao'lngsf] :t/ df]tL
kn{ sf]bf]df eGbf df]tL sf]bf]df pRr
lyof], hals qm;ln+S8 k|f]nfldg, ß-
k|f]nfldgsf] dfqf df]tL sf]bf]df eGbf
;f]/3'ddf a9L lyof] .
tflnsf @!M cfjZos Pldgf] Pl;8
;+/rgf -ldln÷u|fd_ / ;f]/3'd / sf]bf]
k|f]6Lgx¿sf] /f;folgs :sf]/ M
cg's"n cTofjZos Pldgf] Pl;8 k|f]kmfOn
afx]s, ;lhnf] kfrg Ifdtf Ps /fd|f]–
u'0f:t/ k|f]6Lgsf] Ps dxTjk"0f{ ljz]iftf
xf] . /f;folgs :sf]/n] k|f]6Lgsf] kfrg
Ifdtf jf Pldgf] Pl;8sf] pknAwtfnfO{
Wofgdf /fVb}g . j[l4 / gfO6«f]hg cjwf/0f
dfkgdf cfwfl/t h}ljs ljlwx? k|f]l6gsf]
;du| kf]if0f u'0f:t/ d"Nofª\sg ub{5 .
oL ljlwx¿df k|f]6Lg bIftf cg'kft -
PER_, z'4 k|f]6Lg pkof]u -NPU_, h}ljs
d"No -BV_ / ;fFrf] k|f]6Lg kfrg Ifdtf
-TDP_ sf] lgwf{/0f ;dfj]z 5 .
;f]/3'd k|f]l6gsf] cTofjZos Pldgf]
Pl;8 ;+/rgfdf Jofks kl/jt{gzLntf
cjnf]sg ul/Psf] 5 -x'N;, Nofª /
lko;{g, !(*)Ù hDa'gfyg, l;+x /
;'a|d0og, !(*$_. nfOl;g ;fdu|L &!
b]lv @!@ ldnLu|fd k|lt u|fd gfO6«f]hg
/ ;DalGwt /f;folgs :sf]/ @! b]lv ̂ @
;Dd leGg ePsf] l/kf]6{ ul/Psf] lyof] .
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l;+x / Axtell -cfO (&&#b_ n] b'O{ pRr–
nfOl;g Olyof]lkog ;f]/3'd k|hfltx¿
klxrfg u/], cfOP; !!&%* / IS !!!^&.
cfOP; !!&^* sf] ;Dk"0f{ sg]{nsf] cf};t
lysine ;fdu|L #=!# g k|lt !)) g
k|f]6Lg lyof] / s'n k|f]6Lg ;fdu|L !&&
kernel lyof] . k|ltzt . cfOP; !!!^&
df k|lt !)) u|fd k|f]6Lg #=## u|fd
nfOl;g / !%=& k|ltzt k|f]l6g ;dfj]z
lyof] . ;dfg kl/l:yltdf pAhfPsf]
;fdfGo pjfdf !@ k|ltzt k|f]l6g / @=!
u|fd nfOl;g k|lt !)) u|fd k|f]6Lg x'G5 .
d';fx¿df v'jfpg] k/LIf0fx¿n] pRr–
nfOl;g ls:dx¿ -!=&* / @=)% IS
!!&%* / cfOP; !!!^& sf] nflu qmdzM_
;fdfGo Hjf/ - PER)=&$ / !=@$_ sf]
t'ngfdf pRr PER dfg b]vfPsf] 5 .
lj?kfIf . /fdrG› / gfu/fh't . !(&%
-cf}+n] sf]bf]_M Monteiro . lj?kfIf /
/fhuf]kfn /fj . !(*@ -kmS;6]n sf]bf]_.
csf]{ pRr–nfOl;g pTkl/jtL{, kL&@!
df ;fdfGo pjfsf] t'ngfdf ^) k|ltzt
a9L nfOl;g /x]sf] l/kf]6{ ul/Psf] lyof] .
Eofg :sf]of]s, Oh]6f / PS;6]n -!(**_
n] P&@!sf] pRr nfOl;g d'Votof
c;fdfGo ¿kdf pRr dfqfdf Iysine-
rich glutelin / sd Iysine -sdhf]/
k|f]nfldgsf] sf/0fn] ePsf] b]vfPsf] 5 .
Ejeta / Axtell -!(*&_n] oL tLgj6}
pRr nfOl;g ;f]3{d k|hfltx¿df
sL6f0f'sf] Iysine ;fdu|L ;fdfGo lyof]
t/ OG8f]:kd{sf] Iysine ;fdu|L ;fdfGo
pjfsf] t'ngfdf a9L lyof] .
gfOs -!(^*_, kl/dflh{t lgsf;L k|lqmof
k|of]u u/]/, ;f]/3'd k|hfltx¿df k|f]6Lg
c+zx¿sf] ljt/0f 9f Frfdf Jofks
leGgtfx¿ cjnf]sg u/] . PNa'ldg s'n
k|f]l6gsf] @ b]lv ( k|ltzt;Dd /x]sf] 5,
hals Unf]Ao'lng !@=( b]lv !^ k|ltzt,
k|f]nfldg @& b]lv $#=! k|ltzt / Un'6]lng
@^=! b]lv #(=^ k|ltzt /x]sf] 5 . k|f]l6g
c+zsf] ljt/0f 9fFrfdf df};dL leGgtfx¿
l/kf]6{ ul/Psf] lyof] -lj¿kfIf / zf:qL,
!(^*_M /lj -;'Svf_ df};ddf pAhfpg]
h'jf k|hfltx¿df cGo df};dx¿df
pAhfpg] eGbf sd k|f]nfldg x'G5 .
k|f]6Lg 6«ofS;gsf] Pldgf] Pl;8 ;+/rgf
-cfx'hf, l;+x / gfOs, !(&)_ sf]
cWoogn] b]vfPsf] 5 ls PNa'ldg /
Unf ] Ao ' lng c+zx¿df cfOl;g /
l6 « K6f ]km fgsf ] pRr dfqf x 'G5 /

;fdfGotof ltgLx¿sf] cfjZos Pldgf]
Pl;8 ;+/rgfdf /fd|f];Fu ;Gt'lnt lyof] .
csf]{tkm{, cfOl;g, cflh{lgg, lxl:68fOg
/ l6«K6f]kmfgdf k|f]nfldgsf] c+z cToGt}
sdhf]/ lyof] / o;df k|f]nfOg, Un'6flds
Pl;8 / No'l;gsf] dfqf w]/} lyof] . k|f]6Lg
lgsfosf] ¿kdf pkl:yt, k|f]nfldg
cgfhsf] k|f]6Lg ;fdu|L;Fu k|ToIf ¿kdf
;DalGwt k|f]6Lg c+zsf] ¿kdf kfOof] .
Un'6]lng, bf];|f] k|d'v k|f]6Lg 3if{0f, Ps
;+/rgfTds 36s xf], k|f]l6g Dofl6«S;
hf] ;f]/3'd sg]{nsf] kl/wLo / leqL
PG8f]:kd{df x'G5 .
le6«f] / leef] b'j} cWoogx¿n] ;f]/3'd
k|hfltx¿sf] k|f]6Lg kfrg Ifdtfdf
Jofks kl/jt{gzLntf k|bz{g u/]sf] 5
-Axtell et al., !(*!_. $(=% b]lv &)
k|ltzt -Nawar et al-, !(&)_ / #)
b]lv &) k|ltzt -Silano, !(**_
;Ddsf] dfgx¿ l/kf]6{ ul/Psf] 5 .
Elmalik et al. -!(*^_ d';fdf dWojtL{
/ sf]lg{o; OG8f]:kd{ agfj6sf] k|f]l6gsf]
kfrg Ifdtf qmdzM &)=# / &$=%
k|ltzt /x]sf] b]lvof] . oL dfgx¿ ds}sf]
k|f]l6g -&*=% k|ltzt_sf] t'ngfdf sd
lyP . s]xL hf} k|hfltx¿df cgfhx¿df
sG8]G:8 kf]lnkm]gf]n jf 6\oflggsf]
pkl:ylt csf]{ sf/s xf] h;n] k|f]6Lgsf]
kfrg Ifdtf / Pldgf ] Pl;8sf ]
pknAwtfdf k|lts"n c;/ kf5{ -afv
g'8;]g P6 cn ., !(**Ù afr g'8;]g,
d'Gs / PUud, !(**Ù XjfO6s/ /
!*(_. .
6\oflgg–/lxt ;f]/3'd k|hfltx¿df,
l;sfAa'Aaf -!(*(_n] k|f]6Lgsf] kfrg
Ifdtf cgfh -r Ö -)=^$*, p<)=!_,
s'n k|f]nfldg -r Ö -)=^@&, p <)=@%_,
qm;df /x]sf] s'n k|f]6Lg;Fu pN6f] ;DaGw
ePsf] b]v] . -ln+s ul/Psf] jf ß-
prolamin -cf/ )=^$&, P / )=)%_ /
B-prolamin sf] kfrg Ifdtf -r–
)=&@&, p <)=)!–. !) b]lv !! jif{sf
s]6fx¿ -s'l/og P6 cn., !(^)_df
ul/Psf] cWoogdf, d'Vo ¿kdf zfsfxf/L
cfxf/df rfdnsf] nflu k|ultzLn
k|lt:yfkgn] k|f]l6g kfrg Ifdtfdf &%
b]lv %% k|ltzt / :ki6 gfO6"f]hg
cjwf/0fdf $=@ !% b ] lv $=!%
k|ltzt;Dd k|ultzLntf sdL cfof] .
k|ltzt . !) b]lv !! jif{sf :qLx¿nfO{
;f]/3'dsf] k|f]l6g v'jfpg]x¿df klg o:t}

cjnf]sg ul/Psf] lyof] . k|f]l6g phf{
s'kf]if0faf6 lgsf] x'g] ̂  b]lv #) dlxgfsf
afnaflnsf;Fu ul/Psf] gfO6«f]hg ;Gt'ng
cWoogdf, DoflSng P6 cn . -!(*!_
n] b'O{ pRr–nfOl;g k|hfltx¿, kL&@!
ckf/bzL{ / cfOP; !!&%* ;lxt rf/
k|sf/sf h'jfx¿af6 tof/ kfl/Psf] xf]n–
u|]g u'|Pnx¿df cf};t k|f]6Lg kfrg Ifdtf
$^ k|ltzt /x]sf] b]lvof] . o;/L ux'F -
*! k|ltzt_, ds} -&# k|ltzt_ / rfdn
-^^ k|ltzt_ sf] t'ngfdf hf}sf cGgsf]
k|f]6Lg kfrg Ifdtf cToGt} sdhf]/ /x]sf]
kfOof] . oBlk, ;fgf aRrfx¿nfO{
v'jfOPsf] 8]sf]l6{s]6]8 / PS;6«8]8 ;f]3{d
pTkfbgsf] cWoogdf -Maclean et
al=, !(*#_, k|f]6Lgsf] kfrg Ifdtf, *!
k|ltzt, ;Dk"0f{ cGg -$^ k|ltzt_ eGbf
w]/} a9L lyof] . gfO6«f]hg cjwf/0f, h'g
;Dk"0f{ cgfh cWoogdf !$ k|ltzt lyof],
klg @! k|ltztdf a9fOPsf] lyof] .
PS:6«8]8 ;f]/3'd -Mertz et al, !(*$_
df ul/Psf] Og le6«f] cWoogx¿n] of]
klg b]vfPsf] 5 ls ;f]/3'dsf] bfgfsf]
aflx/L k|zf]wgn] k|f]6Lgsf] kfrg Ifdtfdf
;'wf/ NofPsf] 5 / o;}n] kf]if0f d"No .
;'8fgdf aRrfsf] vfgfsf] ¿kdf k|of]u
ul/g] kftnf] lsl0jt blnofnfO{ k|zf]wg
u/]kl5 ;f]/3'd k|f]l6gsf] kfrg Ifdtf
klg ;'wfl/Psf] lyof] -u|fxd P6 cn .,
!(*^_. gfO6"f]hg l/6]G;g ;fdfGo
gfOh]l/ofnL k'?ifx¿df sd kmfOa/
;fdu|L -lgsf]n / lkmlnK;, !(&*_ ;Fu
3/-kfp08 / ljgf]8 ;f]/3'd v'jfof] . oL
cjnf]sgx¿n] ;f]/3'dsf] kf}li6s d"Nodf
;'wf/ ug{ bfgf k|zf]wgsf] dxTjnfO{
hf]8 lbG5 . vfgf ksfpFbf ;f]/3'dsf]
k | f ]6 Lg kfrg Ifdtfdf sdLnfO {
k|f]nfldgsf] sd 3'ngzLntf / k]lK;gn]
o;sf] sd kfrg IfdtfnfO{ >]o lbPsf]
lyof] -xfd]s/ P6 cn ., !(*^_.
df]tL -kn{_ sf]bf] M
;f]/3'd h:t} df]tL sf]bf], ;fdfGotof (
b]lv !# k|ltzt k|f]l6g x'G5, t/ k|f]l6g
;fdu|Ldf ^ b]lv @! k|ltzt ;Dd 7"nf]
leGgtfx¿ b ] lvPsf 5g \  -
SernaSaldivar, McDonough and
Rooney, !((!_. nfOl;g df]tL kn{
sf]bf] k|f]6Lg sf] klxnf] ;Lldt Pldgf]
Pl;8 xf] . bfgfdf /x]sf] k|f]l6gsf] :t/
/ k|f]l6gsf] Iysine ;fdu|L -Deosthale
et al., !(&!_ aLrsf] dxTjk"0f{ pN6f]
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;DaGw l/kf]6{ ul/Psf] 5 . !!=$ b]lv
@&=! k|ltzt ;Ddsf] k|f]l6g ;fdu|L ePsf]
df]tL sf]bf]sf] pRr-k|f]6Lg k|hfltx¿df,
k|f]6Lg / y|f]lgg, d]lyof]lgg / l6«K6f]ˆofg
aLrsf] dxTjk"0f{ pN6f] ;DaGw klg
cjnf]sg ul/Psf] 5 . cTofjZos Pldgf]
Pl;8 k|f]kmfOnn] df]tL -kn{_afh/fsf]
k|f]l6gdf cfO;fOg, y|f]lgg, d]lyof]lgg /
l;l:6g Hjf/ / cGo sf]bf]sf] k|f]l6g eGbf
a9L b]vfpF5 . o;sf] l6"K6f]kmg ;fdu|L
klg pRr 5 .
!=%( b]lv #=* u|fd k|lt !)) u|fd
k|f]l6gsf] dfgx¿ ;lxt df]tL sf]bf]
k|f]l6gsf] nfOl;g ;fdu|Ldf Jofks
leGgtf cjnf]sg ul/G5 . ljleGg pd]/
;d "xsf nf lu Pldgf ]  P l;8
cfjZostfx¿sf] ;DaGwdf u0fgf
ul/Psf] /f;folgs :sf]/af6 of] :ki6
lyof] ls df]tL -kn{_sf]bf]df cGo cgfhx¿
eGbf a9 \bf ] aRrfx¿sf] nfOl;g
cfjZostfx¿ k"/f ug]{ Ifdtf a9L 5 .
k'ikDdf, kl/; / b]of] -!(&@_ n] d';f
v'jfpg] k/LIf0fdf df]tL sf]bf]sf] nflu
!=*$ sf] PER cg'udg u/]sf] lyof] h'g
cf}+nf sf]bf]sf] nflu !=&$, Hjf/sf] nflu
!=$^ / ds}sf] nflu !=#^ lyof] . o;n]
cGo cgfhsf] t'ngfdf df]tL sf]bf]sf]
k|f]l6g u'0f:t/ w]/} pRr /x]sf] wf/0ffnfO{
;dy{g u/]sf] 5 . )=# k|ltzt nfOl;g
xfO8«f]Snf]/fO8sf] ;fy df]tL sf]bf]sf]
cfxf/sf] ;'b[9Ls/0fdf, d';fsf] j[l4
k|ltlqmof a9fOPsf] lyof] / nueu a/fa/
Ps s]l;g cfxf/ v'jfOPsf] lgoGq0fsf]
a/fa/ lyof] -xf]j] / lunlkmng, !(&)_.
k|f]6Lgsf] u'0f:t/ cGgdf k|f]6Lg c+zx¿sf]
ljt/0f 9f Frf; Fu ;DalGwt 5 .
Sawhney and Naik -!(^() df]tL
afh/f k|hfltx¿sf] k|f]6Lg c+zx¿df 7"nf]
kl/jt{gzLntf cjnf]sg u/] . cNa'ldg
^=! b]lv @^=% k|ltzt -dtna !%=!
k|ltzt_, Unf]Ao'lng #=% b]lv !$=&
k|ltzt -dtna *=& k|ltzt_, k|f]nfldg
@!=# b]lv #*=) k|ltzt -dtna #)=@
k|ltzt_ / Un'6]lng @#=* b]lv #&=#)
k|ltzt -cyf{t_ ;Dd. cGo cgfhx¿df
h:t}, PNa'ldg / Unf]Ao'lngdf nfOl;gsf
;fy} cGo cfwf/e"t Pldgf] Pl;8x¿
cflh{lgg / lxl:68fOg klg k|z:t x'G5g\ .
Unf]Ao'lng c+z ;Nkm/ Pldgf] Pl;8 df
w]/} wgL b]lvGYof] . k|f]nfldg c+z pRr
Un'6flds Pl;8 k|f]nfOg / No'l;g åf/f

ljz]iftf xf] / of] klg l6«K6f]kmfg df wgL
b]vfOPsf] 5, hals Un'6]lng df clws
nfOl;g / sd l6"K6f]kmfg kfOof] .
df]tL sf]bf] v'jfOg] d';fdf ;fFrf] k|f]6Lg
kfrg Ifdtf yf]/} km/s x'G5, ($ b]lv
(& k|ltzt -l;+x P6 cn., !(*&_, / of]
cgfhsf] k|f]l6g ;fdu|Laf6 k|efljt ePsf]
lyPg . pRr–k|f]6Lg k|sf/x¿df kfrg
pmhf { ;fdu| L sd lyof ] lsgeg]
ltgLx¿sf] pRr k|f]nfldg ;fdu|L lyof].
pRr–k|f]l6g hLgf]6fOkx¿df, k|f]6Lgsf]
nfOl;g ;fdu|L sd lyof] / of] sd
h}ljs d"No / sd z'4 k|f]6Lg pkof]udf
k|ltlalDat lyof] . t/ pRr-k|f ]l6g
hLgf]6fOkx¿af6 z'4 pkof]uof]Uo k|f]6Lg
-k|ltzt k|f]6Lg x NPU_ ;fdfGo sf]bf]sf]
t'ngfdf b'O{ b]lv tLg u'0ff a9L lyof] .
d';fnfO{ sfFrf] ux'Fsf] kL7f] v'jfOPsf]
eGbf d';fnfO{ sfFrf] df]tL kn{sf] lk7f]n]
v'jfPsf] k|f]l6g / pmhf{sf] pRr kfrg
Ifdtf k|bz{g u¥of] -8f;]Gsf], !(*)_.
oBlk, sf]bf]nfO{ rkftLsf] ¿kdf v'jfpFbf
kfrg Ifdtf / PER sd lyof], ;DejtM
sf]bf]sf] rkftLsf] nflu nfdf] ;do;Dd
vfgf ksfpg cfjZos x'Fbf k|f]l6gnfO{
udL{n] Iflt k'¥ofpF5 . !! b]lv !@ jif{sf
s]6fx¿df gfO6«f]hg ;Gt'ng cWoogdf,
df]tL kn{ afh/fdf cfwfl/t cfxf/sf]
:ki6 k|f]6Lg kfrg Ifdtf ^@=( k|ltzt
lyof] / gfO6«f]hg ;Gt'ng ;sf/fTds
lyof] -s'l/og, :jfdLgfyg / ;'a|Xd0og,
!(^!_.
tflnsf @$M l8xn]8 sf]bf]df k|f]l6g
u'0f:t/ / kfrg pmhf{ -Ü_
cGg ;fFrf] kfrg Ifdtf h}ljs d"No z'4
k|f]6Lg pkof]u kfrg pmhf{
df]tL kn{ sf]bf] -sd k|f]l6g_ (%=( ̂ %=^
^@=( *(=(
df]tL kn{ sf]bf] -pRr k|f]l6g_ ($=^ %*=*
%%=& *%=#
kmS;6]n sf]bf] (%=) $*=$ $^=# (^=!
;fwf/0f sf]bf] ((=# %@=$ %@=) (^=^
;fgf] sf]bf] (&=& %#=) %!=* (^=!
afg{of8{ sf]bf] (%=# %$=* %@=@ (%=^
sf]8f] sf]bf] (^=^ %^=% %$ % (%=&
;|f]tM l;+x / cGo . !(*& -df]tL kn{
sf]bf]_Ù Gervani / c08f, !(** -cGo
sf]bf]_.
cf}+n] sf]bf] M
cGo ;fwf/0f cgfhsf] t'ngfdf lkmª\u/
afh/fdf k|f]l6gsf] dfqf sd x'G5 -

tflnsf !&_. cgfhsf] ;+/rgfdf Jofks
kl/jt{gzLntf, o;sf] k|f]6Lg ;fdu|L
;lxt, l/kf]6{ ul/Psf] lyof] -Hulse, Laing
/ Pearson, !(*)_. cf}+n] sf]bf]sf]
k|f]l6g ;fdu|L lgwf{/0f ug{ cfg'j+lzs /
jftfj/0fLo sf/s b'a}sf] dxTjk"0f{ e"ldsf
/x]sf] b]lvG5 -kf]/] / du/, !(&&Ù lj¿kfIf,
/fdrG› / gfu/fh", !(&%_. Prolamin
cf}+n] sf]bf]df k|d'v k|f]6Lg c+z xf] -
tflnsf @#_. ;]tf]-cgfh k|hfltx¿sf]
pRr k|f]6Lg cgfhdf pRr k|f]nfldg
;fdu|Lsf] sf/0f >]o lyof], hals nfOl;g
;fdu|L / To;}n] oL k|hfltx¿sf] k|f]l6gsf]
u'0f:t/ sd x'G5 -lj?kfIf, /fdrG› /
gfu/fh", !(&%_. cf}+n] sf]bf]sf ljleGg
k|sf/x¿df Pldgf] Pl;8 ;+/rgfdf
leGgtfx¿ 7"nf] x'G5g\, / cGo cGgx¿df
h:t} b'a} nfOl;g ;fdu|L / k|f]l6gsf]
d]lyof]gfOg ;fdu|L cgfhsf] k|f]l6g
;fdu|L;Fu ljkl/t ¿kdf ;DalGwt
x'G5g\ . k|f]6Lg sif{0fx¿n] klg ltgLx¿sf]
Pldgf] Pl;8 ;+/rgfdf Jofks leGgtf
b]vfof] . PNa'ldg / Unf]Ao'lng c+zdf
cTofjZos Pldgf] Pl;8sf] /fd|f] k"/s
/x]sf] kfOof] eg] k|f]nfldg c+zdf
Un'6flds Pl;8, k|f]nfOg, Eoflng,
cfO;f]n]o'l;g, No'l;g / km]lgnfnflggsf]
pRr cg'kft lyof] t/ sd nfOl;g
cflu{lgg / UnfOl;g. k|f]nfldgsf] Pldgf]
Pl;8 ;+/rgf nueu PG8f]:kd{ k|f]6Lgsf]
h:t} lyof] .
Og le6«f] cWoogx¿n] b]vfP ls lkmª\u/
afh/f / sf]8f] sf]bf]sf] k|f]l6g k]lK;g
kfrgdf k|lt/f]wL x'G5 ha;Dd sf]bf]nfO{
klxn] !% ldg]6sf] nflu c6f]Sn]edf
ksfOPsf] lyPg jf slDtdf b'O{ 306f
kfgLdf pdfn]sf] lyof] . cGgdf /x]sf]
6\oflggn] k|f]l6gsf] kfrg Ifdtfdf k|lts"n
c;/ u/]sf] kfOof], h'g cWoog ul/Psf
cf}+nf afh/fsf s]xL k|hfltx¿df #=$@
k|ltzteGbf a9L lyof] -/fdrG›, lj?kfIf
/ if8fIf/:jfdL, !(&&_. jo:sx¿df
;sf/fTds gfO6"f]hg ;Gt'ng sfod ug{
cf}+n] afh/fsf] cfxf/ kof{Kt ePsf] kfOof]
-; 'a | Xd0og P6 cn. , !(%%_ .
lj i foj:t 'x¿n ] k lg ;sf/ f Tds
SoflN;od / km:kmf]/; ;Gt'ng b]vfP, /
cf}+n] sf]bf] k|f]6Lgsf] kfrg Ifdtf %)
k|ltzt kfOof] . nfOl;g jf kftsf]
k|f]l6gsf] ;fydf lkmª\u/ afh/f k|f]6Lg
cfxf/sf] k"/sn] nfOl;gsf] cltl/Qm o'jf
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s]6fx¿df gfO6 "f ]hg cjwf/0fdf
pNn]vgLo ;'wf/ u5{ . pgLx¿n] prfO
/ tf}ndf klg a9L j[l4 b]vfpF5g\ -
bf]/fO{:jfdL, l;+x / 8\oflgon, !(^(_.
oBlk, aRrf / lzz'sf] vfgfdf cf}+nfsf]
sf]bf]sf] k|of]u o;sf] sdhf]/ kfrg Ifdtf
/ pmhf{ cfjZostfx¿ k"/f ug{ cfjZos
kg]{ 7"nf] kl/df0fsf sf/0f ;Lldt ePsf]
b]lvG5 . c+s'l/t cf}+n] sf]bf] v'jfpg]
d';fsf] j[l4 sfo{;Dkfbg hgfj/x¿nfO{
v'jfOPsf] sfFrf] cGgsf] eGbf /fd|f] lyof] .
oBlk, PER åf/f Gofo ul/Psf] k|f]l6gsf]
u'0f:t/ c+s'/0faf6 ckl/jlt{t lyof] -
x]dglngL P6 cn., !(*)_. c+s'l/t cf}+nf
afh/fsf] bfgfnfO{ ;'sfP/, e'6]/ /
sk8faf6 lkmN6/ u/]/ yk k|zf]wg ubf{
k m fOa/df sd pTkfbg x ' G5  .
hgfj/x¿n] of] pTkfbgnfO{ k|f]6Lgsf]
;|f ]tsf] ¿kdf v'jfpFbf ;'wfl/Psf]
SoflN;od l/6]G;g b]vfof], ;DejtM
kL7f]sf] sd kmfOa/ ;fdu|Lsf] sf/0fn] .
cf}+n] cf}+n]sf] dfN6]8 bfgfx¿ dlb/f
agfpg pkof]uL dxTjk"0f{ ¿kdf pRr
saccharifying OGhfOd ultljlw 5 .
of] ultljlw dfN6]8 ;f]/3'd, df]tL sf]bf]
jf ds} eGbf 7"nf] 5 -/fj / d'zf]+uf,
!(*%_. sd tftf] k]:6sf] lrklrkfx6 /
pRr pmhf{ 3gTj ePsf] b"w 5'6fpg]
vfgfsf] ljsf; ul/Psf] lyof] h;df
dfN6]8 cf}+n] sf]bf] h;af6 jg:kltsf]
efu x6fOPsf] lyof] xl/of] rgf;Fu
hf]l8Psf] lyof]. &) efu dfN6]8 lkm+u/
afh/fsf] bfgf / #) efu xl/of] rgfsf]
PldS;, !) k|ltzt l:sD8 ldNs
kfp8/;Fu ldnfP/ @=& k|ltzt / PgkLo"
^# k|ltzt lyof] -dNn]zL / b]lzsfrf/,
!(*@_. rfdn -$@=% efu_, cf}+n] sf]bf]
-$@=% efu_ / l8km]6]8 ;f]of ˆnf]/ -!%
efu_ sf] ld>0faf6 tof/ kfl/Psf]
PS:6«8]8 ksfPsf] pTkfbgn] ck|zf]lwt
ld>0f -8lAnz, rf}xfg / a}G;, !(**_
df k|f]l6gsf] u'0f:t/df pNn]vgLo ;'wf/
b]vfof] . PS;6«;g kl5 PER dfgx¿ !=&@
af6 @=$! ;Dd a9]sf] lyof], hals l6«lK;g
cj/f]w ultljlw nueu &) b]lv !))
k|ltztn] 36]sf] lyof], 6\oflggsf] dfqf
dfkgof]Uo dfqf eGbf sd lyof] / kmfOl6g
km:kmf]/; s'n km:kmf]/;sf] k|ltztsf]
¿kdf nueu $ b]lv !# k|ltztn] 36]sf]
lyof] . oL kl/jt{gx¿n] :ki6 ¿kdf
;'wfl/Psf] k|f]6Lg u'0f:t/df of]ubfg

u/]sf] x'g ;S5 . PS;6«;gdf cf}+n] sf]bf]
/ l8km]6]8 ;f]of ̂ nf] -*%M!%_ sf] ld>0fsf]
k|zf]wg cl3 !=*! / PS;6"';g kl5 @=@#
lyof] .
kmS;6]n sf]bf ] M
kmS;6]n sf]bf]df /x]sf] k|f]l6gdf klg
nfOl;gsf] sdL x'G5 o;sf] Pldgf] Pl;8
:sf]/ -tflnsf @@_ ds};Fu t'ngf ug{
;lsG5 -a3]n, g]6s] / afhk]O{, !(*%_.
df]G6]O/f], lj?kfIf / /fhuf]kf]n /fj -
!(*@_ n] cGgsf] k|f]l6g ;fdu|L / ljleGg
3'ngzLntf c+zx¿sf] ljt/0f 9fFrfdf
7"nf] leGgtf b]v]. k|f]nfldgn] k|d'v
e08f/0f k|f]6Lg u7g u¥of] / cGgdf s'n
k|f]6Lg;Fu ;sf/fTds ;DaGw b]vfof] .
k|f]6Lg c+z / ljleGg lsl;dx¿df s'n
k|f ]6Lgsf] Pldgf] Pl;8 ;+/rgfsf]
d"Nofª\sgn] k'li6 u/]sf] 5 ls nfOl;g
klxnf] ;Lldt Pldgf] Pl;8 xf], To;kl5
l6«K6f]kmfg / ;Nkm/ Pldgf] Pl;8x¿ .
g]kfnL sf]bf] M
cgfh k|f]l6gsf] j[l4;Fu}, k|f]l6gsf] nfOl;g
;fdu|L 36\of] . No'l;gdf k|f]l6g pRr
dfqfdf kfOof] . g/]g / lj?kfIf -!(()_n]
k|f]nfldg ;Nkm/ Pldgf] Pl;8 d]lyof]lggdf
ck]Iffs[t wgL ePsf] / df6f]sf] ;Nkm/
l:yltn] cGgdf k|f]nfldgsf] ;+Zn]if0fnfO{
c;/ u/]sf] b]v] . Og le6"f] k|f]6Lg kfrg
Ifdtfsf] cWoogdf, kmS;6]n sf]bf]df
()=% b]lv (^=( k|ltzt k|f]l6g k]lK;gn]
krfpg of]Uo lyof], / *(=& b]lv (%=^
k|ltzt kfkfOg -df]G6]O/f] P6 cn.,
!(**_. l6"lK;g -@!=^ b]lv #^=%
k|ltzt_sf] ;fy v/fa kfrg Ifdtf Pl;8
;+u k"j{ pkrf/ åf/f ;'wfl/Psf] lyof].
l8x:s ul/Psf] cGgsf] k|f]l6g u'0f:t/ -
tflnsf @$_ k/LIf0f ul/Psf ;fgf
afh/fx¿dWo] ;a}eGbf sd lyof] -
Gervani and Eggum, !(*(_. udL{
pkrf/ jf nfOl;g k"/sn] k|f]6Lgsf]
u'0f:t/ ;'wf/ uof]{ -Gervani and
Eggum, !(*(_. a9\bf] d';fnfO{ !)
k|ltzt k|f]l6g v'jfpFbf gfO6«f]hg ;Gt'ng
!( af6 #! k|ltztdf ;'wf/ eof] ha
kmS;6]n sf]bf]sf] cfxf/nfO{ nfOl;g
k|f]6Lgn] kfrg Ifdtf / h}ljs d"No klg
a9fOof] -u0fklt, lrqf / uf]vn], !(%&_.
rgf;Fu l8x:s ul/Psf] sf]bf]sf] k"/sn]
PER )=% af6 @=@ df a9fof] .
;fwf/0f sf]bf ] M
oBlk ;fdfGo sf]bf]df k|f]6Lg ;fdu|Lsf]

bfo/f w]/} km/flsnf] x'g ;S5, dfgx¿
k|foM !!=# b]lv !@=& k|ltztsf] ;fF3'/f]
bfo/fdf /x]sf] b]lvG5, !!=^ k|ltztsf]
cf};tdf, ;'Vvf kbfy{sf] cfwf/df -
Serna-Saldivar, McDonough_
/ ?gL, !((!_. ;fwf/0f sf]bf]sf] k|f]l6gdf
nfOl;g / y|f]lggsf] sdL x'G5 / o;df
l6«K6f]kmfgsf] dfqf klg sd x'G5 -r'ª
P08 kf]d]/]Gh, !(*%_. ;fwf/0f sf]bf]sf]
k|f]6Lg 3'ngzLntf c+zx¿df cWoogn]
b]vfPsf] 5 ls %) k|ltzt eGbf a9L
cgfh k|f]6Lg k|f]nfldg lyof] / csf]{ k|d'v
c+z Un'6]lng lyof], nueu @* k|ltzt .
PNa'ldg / Unf]Ao'lng c+zsf] t'ngfdf
nfOl;g cflh{lgg / UnfOl;gdf k|f]nfldg
c+z w]/} sdhf]/ lyof] / clws Pnflgg,
d]lyof]lgg / No'l;g lyof] -hf]G; P6
cn., !(&)_. ha cfxf/df k|f]l6gsf]
Psdfq ;|f]t -*=$ k|ltzt_ sf] ¿kdf
6]8 ul/G5, ;fdfGo sf]bf]sf] PER )=(%
lyof ]  . s' Kk ':jfdL, >Llgjf;g /
;'a|Xd0od -!(*%_ åf/f k|:t't tYofª\s
cg';f/ ( b]lv !! k|ltzt k|f]l6g ePsf]
;femf afh/fsf] cfxf/sf] PER !=@ /
h}ljs d"No %^ lyof] . ;fwf/0f afh/f -
tflz/f]_ sf] Iff/Lo lgsf;Låf/f k|f]l6g
cnu ul/Psf] -*$=* k|ltzt_ end
Maki, !(&&_ o;sf] k|f]6Lg u'0f:t/sf]
nflu s]l;g / Un'6]g;Fu t'ngf ul/Psf]
lyof]. vfgfdf !) k|ltzt k|f]l6g ePsf]
pjf d';fdf @! lbg] lkml8ª 6"fondf
;fdfGo sf]bf]sf] k|f]l6g cfO;f]n]6sf] PER
#=! lyof] eg] s]l;gsf] @=* lyof] .
k|f]l6gsf] ;|f]t a9\g g;Sbf hgfj/x¿n]
k"/ } sf]bf ]sf ] kL7f ] v'jfP . jo:s
d';fx¿df sf]bf]sf] kL7f]sf] h}ljs d"No
cGo k|f]6Lg ;|f]tx¿ eGbf a9L lyof] .
Og le6«f] cWoogx¿df, k[ys k|f]6Lg k]lK;g
/ k]lK;g-KoflGqmofl6gåf/f kfrg of]Uo
lyof] t/ l6«lK;gåf/f xf]Og .
lgisif {M
dfly rrf{ ul/P cg';f/ w]/} sf/sx¿n]
;f]/3'd / sf]bf]sf] kf]if0f u'0f:t/nfO{
c;/ u5{ . ;f}efUojz ToxfF k|fs[lts
¿kdf jf k|b'if{0fsf] sf/0f x'g ;Sg] kf}li6s
/÷jf ljiffQm l;4fGtx¿nfO{ x6fpg,
lgliqmo kfg{ jf /f]Sgsf] nflu pknAw
ljlwx¿ 5g\ . cWofo # df rrf{ ul/Psf]
cGg k|zf]wgsf] dxTjk"0f{ e"ldsf 5 .
cg'jfb M vfB tyf s[lif ;+u7g FAO
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