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f.fi Qj <>l ttl ~tt :: :ill .n~ pt Oil it <>l !& ~ ~ 7!1: ~Oil t:} ~ ~ {[ .£:-

os-.s-J:~ nJ~Jt:l-(7}-t!-j~t;-J 1972). (1) $7}~ &~ jC~-<5~711 jgj{ 

.!li ~ ~ .£:- ~I~ Qj :if' :m. RIJ ~ I ~Oil i1X tij -¥- -<1 AI 7j 1-f *~ Oil 

~~~ 7}~~- T-.£. i! t:.J-. (2) ~J-7i Qj 7/~i?--} (-c) :4 =§lit~ ®.tl 

~ *~~ 5~ ~~ 1~~ ~.:il i!~E~ *~fF-~ <>it~ 

<S~J:tcj ~]7Jj7] .2} t:+~ :i!'Ml~~ ~;f.f~ T- it t:l-. (3) ~J-7i .2} =*&:. 

Qj ~-~ *~,i'c~,Jlf.~Qj @~ ~~~ ~~ t'F. ~ --~ 

<>l ~ T- i! t:+. (4) lit~ Sf $71-89 &~ ~i*~'li ~ ~ -'Jl ~'-all 

-it- Oil ~"611 t!-J o~7} ~~ ~ T- .s:. i! t:+. (s) ~~ 1{ i!HR Oil 1tX <t!: t;: 

•<t~: ~M~ ~£~.£. -~*~ $71-®'li .@% ~~~ T- i!~ 
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~i= JJn~JJn*~;fli! (hydrothermal process ) oJ t:t. :::L ~;fli! Jtl<>il 

IJ.:i~t/.2.1 ;J~DJjg!l¥J ~IJfRlll- i#WPt O;;l_ o-j 1-f/ll ~ i::-o!J :::L~ 4?:- ~~~ 

~~011.-<i :J~~~~ ~li~..£...£. ll~3f}~ ~ 0 1 1:-J-. 0 1 r-ilfr ilii~~~ ~ l4-

::L.a}t@E..t!.} t!.t..2...2l- ~i!-] o~~ 1970 ;Raghavendr Rao and Juliano 

1970 ) • .lE.ftlif<~~~ {tit~ <>IIi= *8: , tl:.i~ , ~ ~~~ 3 ~;fli! 0 l ~ t:+ 

(:::L.'i:! 96 ). *~~~011.-<ii::- ~/i¥illl- =*tl.-{~Ol~l ~~~~011·· ~ 01 .;<"~~ 

JJIJ~~/1] .!fit:+(~i!-1.2} ~t::lo~1974;Ali and Pandya 1974). 

it~ £*~ ~o-J\fi=- ~~ -~lfr R~i::- ~-.2.1 d~.2l- M~ 

P9 ~I Hi El ~ 1* ~I J} iW 0 I cl- ( t!.}:::L IS~ 1\1 E. t!.} t!.} ..2.. .9f- ~ i!-] 0 ~ ~ l 9 7 u ) :::L 

~* /l.~~lll- .iiEI$toJ ~1:Y~.:U. 2£:~..£. ~~71] ~o-J ~~~<>II .i!J7J 

~ EE.1J~ JJ0~~/1) ~o-j ~:d~t'i .-{~ 0 1<>11 5!ti~ ns-fr.1J~ 7~Aj71] qr 

~ ~~~ ~,.~ ~%~ ~ ~~ ~tl~ ~~~~,~~~~.~ 

7]711 611 f-o-J.-<i ~m*~l BEtt:tt~ ~JJo.-{l;rJ.:u. m-=*~1 ~E. ~1> 

{t .-{]7J t:+. 
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9.1 ll"llm, *-txrBlft~ ~r~'~J , t..i.l~ 

1J ::rzJ. r&l J.l .:z. i!.] .:rr. '-t "FOil ~C!Jzl! .r~ 

~~H!- ~f:i!OJI b:~~ c.~. 'U-~ 

·~ -~*~ ~t~ @~~ ~ 

~~~ ~~~ ~~ -J.l~ ~~ 

c~J r1 t'i ~ ~ey r"'1 or ~ it! c.t. 

t!~ tft~of ~ 9-j ait:-J. ( el-zt~E.. 

el- e}-.2..~ * i!-] o~..r.. 1 970 ). 

M~~ .£.* Hf.~~.Q.j t!f E.~t1J B 

~ t:t~ *-fB 1i ~ OM .Q.j ~AJ-@:-

Will::cr~.:rr. !EI{!- ~~11~ .r~~J U 

2.. JJ:f MB~~ 'F opf'- tli!~ 

%;;tf llJ~ Jt~~"l ~ ~ £.. ~ * 

-~ 011 ~ *wJ u ~ :ti~ t~f 

_y ___ _ 
-·--.-- ... ---------

l ~
iii11 iii 
o~o.oa-<:::> o oo c. c:-_ =-..:::= c 
.!=?.. g_ qp_c:_ c.::q ;_:?_ 

fTfTiT fi 
j 

·ilcttiEil 

.:z. W 9 6. itbR2f 3 7~ ~1 rd:~l. 

E-~"J E7~ tttEli!l j),t:-J.( li!..ej.AJ.2...2.J. 7~i!-]~cJ 1965 ;Borasio and 

Garibold; 1965 >. i*~ .r~~ %«U: ~7J9.1 ~:Ii~HNJmft.2.J. i!-]Sifo~~J 
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i 
i 

I 
l 
I 
i 
l 
l 

I 
l 
l 
~ 

Krish Yantra Udyog I 972 ). lllj ~~ttl { Dextrin ) ~ ~*~I 

&: ~ .9f 'tl v~ .x..-+ .:il 'tt ~~ 1!i!! fit ~ ~ O:J T ct. .::z. j!.~ t+ ~~ :tas lfl ~, 

WA~ ll i:- <>I ~ 7C ~ mlftft ~J ~ llHi~ 001. ~ o I !O'J .:il .15' jit lfl ~1'-* 

Pandya 1974; Bhattacharya and Subba Rao 1966a). 

.::Z. eJ tf 7 5 "C .1;/. J: 0 l !O'J <>I --<i i:- oj 5:1 t9 ~- .12J. J: ~ iNA fit oJJ .-(-j i:-

tiJoJ 5:) <>1 1:1-j ~ct. 7]<./R: lf~Jt'.,ij ~I 7J&:i:- }j\ ~"6~7) ;W ~j}% oj 1( 

ga~ •~ ·~ ~8*~~~~ ~-~ct. ~-~ ~•.9f ~ 

~~rl'iJ~ ~~ ""* J;.Jrd:•il/11 -t~.:il ".!l7;!-it AJ-t~/11 <ttct. ~:1: 

~ iEffli:- ..2.. ;;~J%'li :~cy--t~/11 ~1Jf:!-t~O:J JEfll-t~-...J--t~lf7r ~~ ~ 

~ 7r~{- <T- it.x..~ tijo~ <U-ct. 

~.!{! iE.fil i:- .::Z. ~ 0J tf ~ ~ !Ei:- ~&t.£.~.-(-j -'Z;~tij o~ 'lict. 

~ {il; iE ~ ~ fp~ 0 l ..2.. i!ll 7J. i!.) i:- & liD • 4'11 ~, 1it ~ tit~ "6~ t9 Iii~ 0 l tf 

~JI.~il.9f ~~ .~;i:£~$~ fl.ttftl lfl ** 7r r:! o~AJ {:- ~~ o) .!{! 
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t:.f.. ~ ~ ~ ~~ 4f-t!l Ai 18 %~1 7.1C~ 13-ftoll oJ ~~ il<* 7t ,.~~ 7J7J 

Aj-A...f~~.J.l r:-i ~ r:-i .J1iZ: ~A]7J ~ lf'l<*$oJ cJ ~ ~o}-;;cJ t+ ( l:l~E.}7}i!.J oJ-

.2.j- oJ-T-~~t!}::::=..2.j-o] 1967 ; Bhattacharya and Indudharaswamy 

1967 ). .:z.t!;JE..£ 7t1f ~$1¥JoJ ~ffl1i$~ 71'\~13-t.;toJ 0-f20% 

.'il-i:- ~'it~ A]7joll 27t;;cJ 1F$2-£ ~~~H=- 3! 0 1'4 • 

.iEJ.'ll~l * ~ 

!l'l~ff ¥.of* 0j .iEfll-i:- ~~.2.j- ~ f;t.:AJ- Ell~~ ~% !l'l 71'\ ~~aj ~/HR ~ 

t:+. "€.91 g&71'\.2.J- ~~oJ Fiij~oll 0;:/_o-fl.f-i:- ~~~ 71'\(:l((soaking) 

if~ 0J (steeping), !lilA( imbibition )2._£.;(i ~~~ il.-i:-DII 0 1 

3!~ :m*ft:l2-£ fltfi;iie1~ 014 • .iEfilP3$£ ~oJ oJ%.'ili= ~-"'.} 

~ P3 $~1 ~~EE oJ ~~I ~~EE.J!l. ~~ ~~ 7t Jtt ~ 77}-;;cj ~14f-

~~. *~~ ~-ti 2~~ -~~ qg.J!l. ~~ 

{1) !l'ilJ\!I#lJ."il~ 1J/i!l'i7J\¥.o A}O]ojj o-fl\1 a;fi:I1JOJ i{o-fot ii1:4. 

{2) !l'lll'\!W~I *~~.2.j- !lllA.'ilo-J;;cj-i:- ~ A}- 0loll <>!ttl tlt~ 7J-& 

7J 7t :fl:tE tJl oj: ~4. 

ij;l;~&~ tlt~EE~ ~~B':J..£..£ 0 °1E..£ "l-oll ~~% ~ 71'\6t 

:VtM 7J-&7J-i:- .7;:J tH ~ it2-u:t ~~ fi t1 P3fm£ .~.:i!~l ~ <>f7J 4. 

7}(Bt~l ~~ 

71'\~~ ~-T!lll*, .5:...+JI~g&7}(, 7}(ftfFffl.J!l. ~~ IHl~~l fllti=*oJ t:t

( ctc.J.2.j- ..2_;;c}- 1975a ; Ali and Ojha 1975a). 

iEfll~ 7}(l5t~}-i= % 0J: ~ ~Ti= ~~ $1.8l_(9-J-~ )~jijojj l!fj;jf 
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i 
t 
4 

l 
! 
l 
l 
j 

l 
l 
j 
j 

l 
j 

u~ t~~~ ~~~ ue•~ a*~~~~ &~ ~~~ t~ 

~~ ••~~~ M~~~ a*~~ *~~m% ~~. ••~~~ 

&&~ ·--~~ ~-~ *~~- ~-; ~~~~~ ~~ ~~ 
-tj ~ ~ ~ ( .YAJ)l;i 1 968 ; Mohsenin 1968). 

*~* ~~ ~-~ ~~~~~ ~~~ *~~~ ~~~ *~ 

~fil~l 11*! ~~1 ~ ~.m ~~ lilt* ~~ .2-t aA..!tl t~ -¥-~1 it .5!. 

~ ~~~ aA.~ t * ~~~ ~m•~ ~-R~ ~~~~ 

~~ ~~~ ·*~ t~~~ •*·00~~ ~~ -.g.~; ~~~ 

% ~ JJI :itJJo~ ~. 

*a••~~~ •~ M% aw~~ ••: ~~~~ t~~~ 

•*• ~ ~~ •~ ~-~~~~ ~~~ aw~~ *~wa~ 

!0t*ft0l ~M~I a *.W.li!. ~ \i:7J !tlj ~Oil *8tWM J;.J;zj] Oil Ai ~~, 

ii*11c lfjoj 0;:/.~td-tf. ~ t!:1 t.f ~@9.f *ll% cU: ~It till :ttfJJn~ llij 

-?- ~7J !tll~ol) T-~1~.£. ~4( ~E-1.2-t ..2_;.:~ 1975a). 

!l!t*ti 

~.m*&• •*~~ ~~~ •oo~~ -~~ ~-T~~ •*~ 
Ifto] l:l~i%1"~"5~~~ '\[~~ Ut+. *~Oil~ ftit!JWjg:~l ~~ftoll 



~ 511 % l{!:.s;J .e ~ ~ u» 7ij ~ P3 £. ~, :ft Ki.£. @ a -¥1. c.).. 6J If! :Iii!! Ofl 

.e ~~.£. ma~~ ~~ ~~ *~~ooT~~~ ~m~ *~• 

·~~ ~~~~ ~-~ ~m~ ~~~ I~ft~~ ~~~~ oos~ 

7t.E..~ ~ ~ ( .2 ii;l 97 ) • :WWJ *&$.g. .£.-e i!l~Ofl-<-i u» -t ~ 

2.. 1{ * i5t Ef!jfcij 0 I ;J.ti JJD ~ oJI t4cl 1:1 ~~ 7.} &:; -5~ .:u. .2 ii:l 9 B Ofj ..c-j ~ ~ 

oJ 30 ·c~~ 60 ·c~ .7t~i'BftlfojJ..Ci .e "o• £. ~~( o.l't!-l~ i~~ 

l975a ) • 

.2~1--J- $11!:; i!i!.Jt &J,J:oJJ..c-J.e ~t~~l WHt~ .iE§~J .WoJ ~fffl 

.s:~ 7J ~ ~ 011 *&*.g. ~..cJ mJJn ~ ~. "i! o~~ 011 *&$.g. 1:1 ;;{~ 

200. 

80 "C 

150 175~ 
70"C 

,......., I "loo / ....._, 

• ~ 
tk A 

6SC '*so 6o·c 
• 3 O"C 

2 4 6 8 10 12 

*i!~ rEll < h ) 

.2 \1 9 7 • 4:)- tkAM. oJI t4 ~ I R 8 .9-J 7.k ~Hfl ~ 
-22-



l}<b-(:fJ]Wj.Qj lftl~~ !Fk.ll<?¥~ 4% 3 7t;tJ ~EEO/l .Qj5)j.-(ioJ t:.l-. (1) ~J-

~Ji~ --tJ.4;=--51 !Jl7]<"5~.E ~;.f0~4. (2) ~J-~JG *t!--ttoJ.Qj ;gf.;j~ 

ll<tillfflfta ~~AI ~.£. :i~~~;tJ.4. (3) :W:Bl..9.! ~~ ~f{.O/JAi.QJ .£. 

Ail~ f#.~ ~ 01 if4f-tr !Jll}<.QI l§{~oJ ~4. ll<btWAA ~~~ t!e 

~·*~ ~~.QJ ~~ *~~ *~@~.QJ ·*~ ~~t:.}-~ ~* 

~~-€- t:}. 7J;:&$9.J iffii.!Jt0/1 9-.e ~fffft~ t:.}- g .:iZ}. ~~ mi~0/1 ~-

RP3 .QJ ~ ~st t:!l ~~ !fJ. 'T V. 4. (2) ~4?::- ~~-=f 1t it%1 oJ u.f 71<~ 

~-&~ **iti*~Ai 0;[i!:lA=J ~ 4. ~oJ ttl-*~~ Ill! ~~ *~Us-& 

o) it~;! o-j ;t).!:!.Jt A-t.£: oJ'Yl -~ qt~ ( micellar structra1 

units ) .£ ~"BI ~ ~ ~.Qj ll<~Ulii:t-'4 "*ti.QJ *~*6-8-~ ~ • 

2 4 6 8 10 

7Jdlffi.fM ( h } 

~ ~ 98. ~ i&!l.fo!J ttl-~ IRB .Q.j 71<&,.(1 7._1:0/l x:}q} 

ll<V:~. 
-23-
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ft/W!i1 ~£ ~~.!R ~ ifPJ~oJI C:."!Zf ~Oi ~~ft-T-~1 * ~~~ 7J\1t. 

-<}7J"4. (3) iE&oJI ~~ ~71\~ :bl\$::1®~ 0 l"!Zj, ~~EE, fMt, !ilt 

ftOO·~~ ~~ *~ *~~ Oi~ R~~ ~~ ~~~ ~~~~ 

~ltroJI-<i~ 7J\ftf3-:S:oJ 40"'45%oJI .£.~~~ ~ ft&:7r it~£! 

7] Mlfl:-5~.31. * &~ {:- tll t:-J: -6) 1:4 A) Jl) ~ "4. * i5t -31 t:J~I ~, ~ 7 

ft29. * BitT~~ 71\~~~ *~ iE&~&;~ ~~ ~n7J\f.t 
it:t:l:1illi( ~~1.9-l- ..2.~~ 1975a) 

* &': ~ !3£ ("C ) IRB Patnai-23 Sit"a sal 

30 40 40 36 
60 45 42 42 

65 59 43 45 

70 60 45 45 

75 60 58 5.7 

80 53 57 52 
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160 
ao·c 

lO'C 

......... 1:D 
.0 

.~ 
'-" 

$Bl 
4ra 
~ 

dO 

* 
or 
co 
~ 

40 
H • 6 o·c 

3oC 

2 4 

7.k a:~ ro1.9.f ~I ~ -c 
.:z.ii:J 99. <ft ia~TolfAf zl<at~ra,~ 

60 

• 

IR 8 .2-J 7J< :5} ~7J< * 

10 

-<> 6 O'C 

~~------~--------3oC 

20 30 40 50 
*~~r~ (h) 

60 C oll ,..(-J Sl IR8 olj Xj ~ 7}\ &~ra~~ 

:;;fr~n. 
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® *~*-~ *~ ~~~~ ~ 
.iE.fil ~ ~-~~f-~ *-~!Silf~ IRBJZI. JlfJ;.(~~&J.. .:Z.~lf IRB , 

.3lJ-.§.lfoJ -23 {Patnai-23 ) 1 A) EJ.1l { Sitasal ) ~-f:iO!lAf Jil..lij .5!.-E:-

*~fBli:OilAf *-ist$~ ~~7~ \1_-t:J- ( ~~1.2}- .2.~}- 1975a) oJ~~ 

% .iE.fil ~ ra~ ~ ~~Ht iH II£ .2}- %1 J!IUt:J f£ !t ~ ~Oil fli ~ ~ o J &J.. #. 

&:1Uiil!if2.&4f-&i IRB~! .1ti&llft7~ 65"C"'70"Ci!-H:- ~-& --~ 

.,. it -i:- & iii t:J-~ -¥- .iE .fil~ ~ 7 o "' 7 s C c.J--€- ?;I -i- ~ T- it 

t:J-. .iEfil~l *-~$011 ~1511 ~ ~-~ &rfJI!'t-J ~A.2J- 7l\t1t tfitt 

~~~~ Ii:i'f£-@:- ~ <T- it t:J-. 

® * aa~ •~ •~*~~~ 
~MH ( ~~~ .2}- .2. ;:t~ 1975a ; Ali -and Ojha J 975a ) -€- WM7l\ 

71-~:15: 0 1 *-Bt'lff!tOII ~-!.f-& D).:lJ.xf ft-€-% -~-& Jil..of~t:J-. 

ll/~ 1JJJVJ*-7J- a-:fitojJ ~7}- it~t:J- -6~.£~.£. ::L ~{:. 7}\lJtieyt'a1 

oJ ~I l;fojf *~ -~"6~711 5I E.& .iE.W-1- ~ .s ~eyrt!J , 4 A) 7J I 24 ~ 

ra,%~ 80'C, 70'C I 30'CO!I ~~ *fJtAJ;rJ {i~ *~3-:1:~ w 
M*-71- ~itO!! OIJ~~oJ {1-o~~Jz=J:-. 01~-f:. VJNJ*j} ~j!.oJ 5"' 

10 %~ ~~ 7~ ~ ~ t:J- -&~.=_ ~.£. i*DlO!l ~·~ Jl:il»o: lit~ 00011-€-

~ A 7 1- lf ;:tJ ~ -i:- t:J--i:- · ~ -& lf EJ. 'l! 9-.. ::1.. ~ .!!.j! VJJtl:l * 71-~ tt o J 

t:J--€- of i!:J .iE .fll-i- fi 0 J lf 1t 1'19 'U iii Oil o-f t{! tfi 11 ~ 0 J ~ '*' Ofl . 

it~-&~711 il-a-51 o-f ~J t:J-. 

® iE&~ aa 

.iEil ~ * Qt~ 1ft mtt -¥-~ ~ ~1Jn-l- 7}-~ -8-t:J-. 01 ~ ~ .iEfll-¥-



lil ~ ~1Jp~ 'll"e.l-2t ll!~ o~ ( Ali and Pandya I 9 7 4 ) 9.J ::1.1;(2...!! 

1/J~~ T' ~ t+. iE.fil~ *~ 3-:Jt-t- 70 'C ~ tot! *6!~ i:- 1141 

jft 1JD.!iH:- ~~ :2 lllf i=- ~ 1\:; ;( M 01) 1f! Jfjs} oJ ~I {::- 7} ~ .... 89 OJ 

falf{ 0 ft:.l-. alHlflll-(:1-l(:J JOJ, !Hi.A ){:; •o" Jl;:~a-ilotfA-){::- ~ 

Ofl"'i ~-~ T it .Jl 0-f: 50 % *it~ ii:7.1t~l i=- liJ..iil.~ .:!::. ~lJ!I • 

~ crtJZt ::1. t~J -t J.::I.J:oti-<i i:- it* ( ~:!I ) ~ t:-1-i=- ~ ~ \of "Et ~ cJ.. 

*~ ~~~~Ai~ +~~ ~-~ .:!::.~ ~-i:- q.g 2~~ ~~ 

011-<i 0 1-c.t. 

(2) ~f-it* ( molecular absorp:;r. 

t ion ) Ofl ~811 ~:tl: 9.J ~ 0 1 Ill 

A ~ ~ oi ~1 JZt ::1. j}-1- !i!k * o!l ~ 811 

senin 1968 ). 

* ~a"ttoJ 50% J.::I.J: 0.! *off At 

a~llftoJ '\! oi lfi=- ~ ~ *riilll- '1-

40 60 80 100 lll-~ ~ ~oJ f:!ot;.e:fAf oi f:A:~ it 
7J< ~ 'ir:S: ( f«l b) 

::1. ~ 101. IRB g_l ~~.11). T-
it: ~~.:nJ.g_J ~"'I. 

sbelliveau
Rectangle



* 7t i!!l ~ 011 ..<i .iE m * 7ta- :tt ~ Jt JJo i:- a!l71l FaJ-~ -'JLltJ ~ m JJ~ 
7p=J-£-r.J..( .£.-!iltd .1968 ). ~ll\:trtoJ •o• oJ .iEfil.Q.I WWJ7l\7t a-

~; ~~~~ ~ -¥-~• £~~ ~ •~•* mm~~ ll\7t~~ 

ii~..£...<i dfii§IJ!* ~'€! all 0 1 llB ~~ ~ 7}\~ 01 •o• 0J. jt-oJJ..<i ~ 

1:J ~..£. rJ.~~ 7- ~ r.J. ( ~ '£! 1 01 , iltl ~ B ). 0 1 ~ ~ BB )i!A ~i:-

tlJqjoJr.J.. oJt!:j~ ijt~~ 7J\7ta-:frl: OoJJ..<ii:- .iEfil*.Q.f -¥-~-¥-~~ 

""'J- E~ 7 t .!ti r.J. -e ~ ~ ~ ~ 5ij ~ aJJ .:z:J.- ~ ~ £J o-J ~ -r it r.J.. 

if,ffl.Q.J 7J\7ta-t:toJ :ttJi'Joi4J-~..£...<i , ~J-~ ®.Jll. ::!4HlRJ 0 1 r.J.d: ~ W-* 
.3.7) ..£. ~ aij llt AI ~ ~ ~~ /1] £1 i:- cl) , ~ l6l * a. 7] iH: 7}\ 7} ~it 0 I 

::k~lJ\7} t?tr.Jll. 4Z-~~ 0 l.;'Li:- ~~.Q.J 3.7) ~ ~~r.J.. ::k~ll\7} 

'£5±1~ ::k~U!M~ W'1~/JtoJI ttl-~ 10""20%.Q.J 7.}-;{fj~ tfe}~r.J.. 

oJ ~~oJ!..<i 7J\7tf3'tt.Q.I 4""5%~ lffl"1.JOtWi'Jo7J- it4 ~~t:.i~.r.. .iE 

fil7}- OOi.*.Q.I 3.7) 01~ ~ ~i!ll 3.7} oJf..<i .:z:J.- '~!:!~~AI U"7J aijftoJI 

~~~ Jm!HX; 7~hf..2..A)-i:- U"-Er.J.. 7}\7.}-.Q.I <T-~ 0 1 /!1)4j:-5ij..<i ~i'JO 

i4J-oJI ttl-~ ~~)J.Q.J tii'JooJI {i'X5ij ~J-~7} ';l:!~hf..<i fE1JoJ lt:f!Pt! 

tt1J77tAJ ifffl-i:- ~~~~.:ll. 3.7)7} ~i'Jil~4. 0 1 .l;:J_~.Q.j ~~~ '5:[ 

oJJ..<i .-(J ~ ~ ~ .JJl. ~oj · jfH'i.!ti r.J.. 

ll\&:.!tl .iEfil~ ~1JR( Steaming) 

lE&tl P3~ lt;W~ft• ~ISH ~~ ~ Uf m~~-i:- ~ ~ ll\llt.!fi .iE& 

~ *7t* ~~~ u-~ •*7t a-~~ m~• ~~..2..-e- -~~ 

~5ij 7J\7t~ ~i'Jo~l:;r]7J a!lftoJI · 4-€:- W&~.@.li:oJI .Jt~SH ~~;y-'3ja-~4. 

( 7}-i!.]~t:-1 1972 ; Gariboldi 1972). 1:hl~l!:~ ;E 4-€:- -N:~~ 
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I 
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l 
l 
1 

i 
I 
j 

I • 

-~ ~~ ~~ -~ti% ~~~~ ~-~~ -~ ~-~0· ~ 

~ ~-~ ~-~ ~AAti~ ~~~- ~ -~~ -~~~~ ~ 
--~~~ -E ~oJ 1JOJP~!. 7]cti.7.f\. ( soaking water ) .2.} tienltlt. ( steeping 

WJW/~.9.1 #tiWoJI fti:5H ~qj:c:f-(7tE-I~~ 1972). 

.::t E-~ 1-f JIH~B9 oJ. 1£* 1.7$ 9D , EEJJ oJ ~ -E ·~ ( 1 o u ·c ) Oil fi-J 

-WX:B9..£.~ 1 "'s h,?/cm.9.J EE1J oJ. ~*ll?A~~ cl-~ /j:i'-\;.9-J ~ 

oJjfi-j 7}\.iJ(:.!ij_ ~- ~ :tl<~~~~r-11 ;fUffl~~ ;.;J.t+ (j,);[~ 1974; Bal~ 
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J3i ~ AJAJ U .:il.£ ~ ~ ~~ ~~.lfl <T-.£ ~ AJnJ: ( ~~ 19 74 } • -flit 

EB~.£ 9-J-~ 7f 13i~ Al-e 31 ~.£. li!...:i15l c>J ~ 4 ( o~.:z.~~P}- 1963 , 

'F 0J-~ 'i!J=7J i"~ Td: 1969 ; .:i1...2_..L 19 63 ; ~~ Ell 0J i:!:J 1933 , ~ ~ 

1946 ; ajJ7J ~ 1961 , Agrawala 1963 ;central Food Technolo-

gical. Research Institute 1969; Jones at al. 1946;Mechan 

at a1.1961). 

4"-'5/cg/CA!t ff.1JQI ~~~ ttm~~-e .ttlft~ ~I~O!I-<i .iEffl 

1 ~~ ~~~H::-DII ~,~ttl- ~~-e -*bt~ ~ 120 kg, *'<'~~ ~ 6o 

/cg,:fJi*:J.! ~20/cg~oJ4(~J- ~ 1974 ;-FoJ-~i!J'7)i-~Td: 1969). 

·~.!{! ik~.iE.ffl ( Steam-parboiled paddy } Qj ~ti~M 

~~.!f:!. ~·~.iEmQ' ~tt-e ~w~ •fr¥.:4 .JtTiiii~ ~~7J :4~-<i -e 
~,m89°lAJnJ: i*:Uf!.iEfit-e ~~ *?}~:F;'I( 45'"'-'50%}~ 7fAl.:il .!E 

.!::.~7) ~~011 A~.iEtfJ.~ ~~..t)7)-e ~jlj.-e 4.E!..4. ~~QJ .±EI 

EB ~ itl;m~ fiU~:l ~ ~~..<) 7)-e 1!:Vl*<caryopsi s } 9.f :; .:4 ff.JJ-

~ ~ o» 7) 4Jtij -*:& if:ft~ 14"' 16 %.£. ';;t?c>J .Y.-e ~ oJ4. 

cj i:!:j ~ ~1I[Qj -*?} ~ ~ oJ! -e jj $.~ ll» f- .f!J¥~~ q.• nJ: 't!_ -* 

5t0l 2=. ttl ~/Sr.£ ~-£1 c>J AJ 4~ f!llt~!jWoJ ~~ tij -<i ~~iEfil ~ 

'ffil?} EB~.!! lf .:E-e ~'till~ -¥-31ll ..<) ~ ~ 0 1 4. ~J:~ 011 1:-E-] .:Z. t!.J.:il 

~n 4i-~ oJ ~~011-<i -e :; ( crack ) 0 1 A~~ lilfft~~O!I-<i il-*7t .!f:!. 

4. .:z.i:!:Jl-}- nJ: ~ ~~iEfll ~ c>J ttl il1t RD -~~ ~ 'tl .:E-e ~ 

Ji\.ojj ~~ :iey~~~}jj ~~..t)7J4~ fYf*7f A~7JA) U~ ~0}4. 

~.ijj-fr~ ~ ~-e 1 00 %~1 ~_g. il-*~~ l-}-E~ l.ij E...£. ~iEfli -e 
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J 
I 

l 
I 
! 
l 

I 
! 

I 

I 

~+ &~~~~ €a~1~ ~~ ~-~ ~-~ 1%~T~ * 
=*I$~ 1-fE}!.{!ct.:IL li!_.:il. ( ll~E-~7~~~ 0~_2} oj.!f-"5~~.,Z....2.j-pj J 967 ; *OJ-ij 

~ :ID:9-f m-* < 20 "V, oo% > 7t ..c~ 7J t:t. .:z.~ .E!.£ ~~~oc~ * 
;f1i9-f ~~~ ~~~~~-5~~ .$~~oJt:t. ~~m~ if4i-~l ~~A~~~ 

*il1i~iii.Di- 1L'$.A~ 0 19-f 7.1\j}-a-Jt 7l-®:7}7r ~JJo£l~r;-Jj 0 !3:!011 itx511 

1:1 ~ , ~~~~oJI.A-J 4::- Vf*7r ~~ ~~~1 ?J"-i:-t;.f-. ~1 * ir4r-~~ ( .:z. 

~ 1u2 > ~ n~~~~..s:. 7Jcj}-a-:ttoJ 18%7t {!~ W*7r ..c~7JP1 

{ ll~t:.H;·~~~o~-2} 'UT-~~4~..2.1- 0 1 1967 ). .:Z. i<t: if*£$({:- ,~,:tfl}q-_l-t:-~. 

~-1111 , ~£l:iftH~ffloJI4=- ~ 0 1 ..c~ 7J ~1 U'.2. tf ~~ i<t: 2 .A)7J 0 1 ~1 1-ftfi 

it~lE.fllSj ~~~ o-Jtfi Acj j-\~ 'U ~~ li!D ~~* ~ lib.ffl"5~7J ~ 
I , . 

i5Q 7Jcj}-a-jjj:~ 1C7.t~l 5[~-~77~~1 f{;~.AJ~ T- i{t:-'!- -5~E.c.}..s:. :liMi 

~~~ ..I..'F **9.1 ~~~ ~ 7J ~c5Q 2 7r~l 15$. t!D ~~$.(sun 

1967 ; 4°t4..2.. · ~..2.1-~,r 1973 ) • 
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CJ-----0-J ~~~~~~-L_~ 
25 20 15 10 

~ .£. (%wb) wb : ·H~ 
.:Lif:) 102. LSU~~~£. 7-l]4f- ~~AJ7,! 1tlj i*:'l.*.iEfil.Q.j 

tBit 1ff ~I :Bi83 TID ~I ~ 11:. 

EH OJ= oJI t;j AI ~ 1~ flHH::- ~~~ojf A-1 ~.iEID * .ft ~AI 71-i:- 15$ 

~ ~*~ ~*ffi~ +•• 6~• =~ ~~ ~~ ~m~~ ~ 

ct. 0 1 15$ ~ ~~ 1tHt#, ~~~ .S:..'F~l o:J ~ T- ~ -i:- :f'ji 

~~.iJ.I. :Q~ ~ -11 oJ ~ ~ oJI.s:.. *T--5~~ ~+~ &I.J:~I H~.iJ.I. ;;fU 
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1 

l 

l 
I 
J 

J 

l ,, 
l 
I 
! 
I 
1 
J 

~ fi~~- ~~ ~~~ ~-ti ~-; #~ ~- ~~ ~~~ 

~oJ l?il:fl~ *• iiA£..<i m~ iE.f:ll~ .!fti:tf -T-.::it 4111 o-J T ~. 

~ '40114=- if::*~ :/5~2..£. tl.1~w~~ Q.}= 2quintal(200kg )~ DjPJ 

* ~·o-J ~~~~2..£. ~~~ -~~ ~~ ~ ~o-J~~ ~: 

't oJ-e. o}-~ ~~ '-1--T-~~~-~~ 2""3om~1 -T»>l£. ~:/tHfc ~011 

~o-J ~~ ~ ~:~ ~~ :/5$2..£. ~~-~ ~~~ -~~2..£. 

4l3j.:u. ( ~~) ¥1~-;I-t+. {1) ~o-J -!:-~ jE.@l; ¥1tti-T-4=- \.f-T-7ti!ll 

.£..Ai 20""3001R -E-oJ~ 7J oJrg-o) A~7)71) 7ti!ll~ tij;I-t:l-. (2)~ 

~I*: ~f*O!I if~-¥- jEfj! ~ 73-.ffl-·tJ 7) 7) ~ w~~ oJ rg- 2...~-¥-E:f l!Q:/j 

2..£. jE.ftl~ oJo-J -T-o-J O~ lfr~. (3) if:Ht* '1[£.~ ~ 0}-.if-.:U. 1.-f-A-i 

aa&~ if:&* ~-#~ .:u.~4= ~~~£.~ ~o-J-r~ ~~o-J ;r 

q.. (4) ~-"6'~71) ~ll!-~J jf:fll~ '1[£...<i ¥1tti;I-t+. 

o) i!:l q} 11:~~ fiw~4=- % oJ- I(~~ ~I 4f-tij ..<i ~ 0 1711 5l ~£. 4t 

ill~{: cJI ~ IHJ-w}-71) ~ttl 011 .X."t!it t+. 0 ) t!:l ti 4 7t~l 11:~~ 

iE.fll~l 7J1:7} 'a':W;0l Q.}= 18 ""20% ~ .££. if ~f- r.f;:t~ 1tlj 77}-~J &~ 

ll7ff_i£.~ 0-f 2 "'3 ..<} 7J% 0J- 1l o-J -ir: t+. t:.J...<} ~ iEfll* ~oJ--T-.:u. 

~~~~OJ. 14"' 16 ro~l }jl;7} fl":!fi:O) _11;}.£~ ~ ~ ojf Q.}= 1 ""2 ..<j 7J-{t 

oJ- ~~..<) ~ ;I-~. 

-9l:i*~ iEti! 4=- ~i!l&O!I "* oJ-~ttl ~ -}[ o) oJ oJ 1.f t1JT-£.£...<i 3l 

o-J T ~: ~~ .£~ ~!1¥;~011 -*~ ~. r+: it 0t~ jf:fll * Jfl;~ 

~ ~o-J m*~£. ~~ti~. ~.:u. aati -~~~~ •~4=- • 

~ 1~1°1 ±.a.JI;) 4=- &em ~.:u. T-~0 1 "' ~ 1-f "if-7)7t it 4=- ~0114=-
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-"{ ~ ~ ll <>i T t;J. • fii *= ffl SJ .=z. 7) Oil at eJ. 0 J eJ ~ 15 iE .2... £. ll~ ~ 
t 

.:z..ifj 103 :iiJ. 104 4::- ~~~ flt ;t}l Oil -<i ~ <>i~J 4::- l1\?r-a-M:~ ~]F 

~ 3! of I:l-. 

40 
A 

35 
4-

\c 
H 
\C' 
~ 30 

t'J 25 
(% wb) 

~ 20 

15 

F 

0 2 4 6 8 

'{! ±-<) 7J( h) 
.:z..if:l 1 03. 7;!.:::£:.~} 7Joff ~ iEfilSJ 

'T* ~ %)=SJ ~ ~ ( ~~If.}) 
: AB = ~ .:::£:. ~) 7J ; BC = ~) 
1 'T *7J±7J ; CD= ~I 2'T 

-f-7J±.7) ; EF = 2 .. 5 ~7J% 

oJ- .rJ ~ ~ ll <>i ~ eJ "r 
~~JZ!l. 

4- 8 

H 
l!:" 

6 
~1 

:rl 4 
y 

( %/h)2 

~ 
I 

0 2 4 6 8 

'{f .:X. ..(j 7J( h) 

.:Z..if:l J 04. :{i.::f:...t) 7Jofl at~ 7;!.:::£:. 

4;:- .£.9.j ~ ~ ( Oj:7;! ~ ) 

iiD = ~ 1 7J4- 7) DE= 

~ 2 7J4f-7t 

0 1 ~;;l\4;:- :;zf i:- 0 1 oi :i off Jt iSJI '5t 9.J ~ 01 7t • .:U. :Yt ~Sf ..t!J7)7}-

~ "5~7) 1llj ito) t;J.. ~ oj OJ oJ 1-f ~..1-T- .¥..'it ~ C;j .or-e 31»*-e .:z.. if~ 1 0 3 
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1 
1 

l 
' 

I 
i 
I 
l 
j 

~]7J-%o.J: ~C:jf--i:-t\lj OJ~}ij ~2..-~Ai ~tl/Pi$_2f ~j}OJ ~jjj.£.£. 

8!WJ ~~7) ttl!*" O!l * j} tt .& 0 ) it 74 "6) tfi ;/}O~ Cl-. 

::J..i£1 104-E ~~lliJl/.~ojJ u:J-~ ~j}~~$~ 1-fE}'t! ~2..£. oJ fltl 

!@-@: ~Jil~.it:O!lAi ~o-f Ali= SU!l!l!J. -&~~<5~P=j ~~~ T ~ la1"% 

Ji!. O:j ~ tf. (I) -~ $£. i£ ~51 -i:- ~ la1-@:- ~it: 1 ~I 7J oJ liJ oJ P=j .(It 

~jl[f~ m I ~jl:WJoJ t+ ( C-D ) • (2) ~2 W(j!jj} ( D-E )ji~9-j 

i&llt -i:- ~~'* .9.J il!lf£9-J- PJ ~ q} ~~7t ~ t+ ( .:1. i£1 I 0 5 ) • 

39 
38 

37 rf , 
36 A,./ 

fAil. 35 /A 
I 

34 <l , 
B fl: 33 I 

,'if 32 , 
(tj 31 I , 

l) 

19 

2B 
27 

8 10 12 14 

.:1. i£1 1 0 5 • ~ ltiJ ley rs~ O!l u:J-~ ~ ~ 

Malt 9.1- JjilJt '* iMt ll.9.J 
~ ft ( ~-iii ~ ) : 1 3 : 0 0 

"'I ~: 3 0 7ltAJ it 2:j f-~ 

~ ttlj • A : ~~~:1,;/U~ .g. .S:. 

B : ~ t/.g.£;_ 

;;}f{:tyojf ;; ( crack ) oJ .A)f 7) 

}!J ~ T- ~2..1-f -*:~~~ 

~ t/ r:f:l Fa1 ;iM;fJE 2-j ~ iM -f:. *til 

O!l ;; (crack ,Bf6J~tl )~ M 

~~ T- ~2..E.£. *;l)!~ 

"'=~ -5~}11 -5~-E i*1:!t!~fMojf/-i 

y. ~~ lQ- tf. 

M iE .fil9-J 1£\ ttl~* -f:. jij 

~~011 1/(g)J (g;'"fsj AI u.e 
t+. 72.5 %9-J ~ ~fJ!:iit.DJ. 6 9 %SJ ~*Y;;}f{:J!R~oJ ~iEf!l ~ .ijl-

~~.ffl~~ oJ E.£. oJ [$~~ -f:. ~ tfl oJ i{ i= *oJ ~ o-f t;J ojjAi 1-f ~ 

If!~ T ~ -i:- ~iEf!l ~it.9.J XJJ*B'-J 0J Jj~oJ t:+. 7\:Mlt!1!.9.J lib 
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~JJ. ~ T- iL q-e ~% ;tJ ~ -t~.:u. iL q. 01 el ?{! lilt~£.-¥- ~i lEtil 

1 ~ ~ ~-~ ffl oJ ~ 9"" 1 URs. 7~ 5:1 -e ~ ~-~ -~~ T- iL ~t:lj 

o 1 lt't m ~ .r, #i , ~ m ~ < ~ > , ~ 1=-111 011 gx ~ u • 2 % 9.1 ~ 1t o 1 

JJo•!El oi iL q. 

® tl~-'i-$ 

-~ ( oil burning furnace ) 1.f "t7J AA~I!~fl: ( Steam heat exch-

anger ) ofj ft_i;tij 1JOPJA.!ij_q. OJ.!i:_.Qj J\:$:fr ffl:*ffloff..ti -e ~~ ~ 

~7} ~ ~ ft#£...-(i SJ-;tf ~ 1Jeffl-t~~t:f) .ffl"t~-e % 0Jofj '-f-..2._-e 

%;tf: ~%~£..~ ~~.!it ~~-e --~ -'i-~·% ~~~ ~:fr 

~~q (":W;~ofl ~'~~ ~·-~ "~ ..!i.ct ). 

*"•lEfll~l ~~ofl X'1~ M~-e o~f- a} 0-f"CS~.!:!.£.. ijit£~1 ~~~ 

•$~ ~~ ~-~~T~~ •~•••~ ~~~~-e a~~'-t a 
± 9.J ..2..rtl. 11:1~ ofj £ ~ ~ .!f-.31. iL q. ]tit:il[ ~- -e ~ oJ OJ~~ 

11 oi "T--e teyt/;.~ofl ttf-ct 2 7]-;tJ 1iil:~£.. fjtij;tj.Jl iL q. ::z. .!f-7~ 

~ ~$~~ lE&* ~--~ ~oi"T-~~ 30:fr,·~~ ··~~ 
*% 'i'o-J .IE&~ ~~-tl T~t~ -et:~J 2 ~r111 , .IEm. ~ zz.1J o-J l.JI-e 
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£. *t!P'3 ~I JJ\7J-f5:ID:31l- {fo~fiJ ct. 0 1 72-~ fiJ 1Efll -E 2 t::J:~I oJI ..c-J 

14 ""1 6 %5?.. ~X*£1 opJ ct. i} ~J !X ~!tl 1Efl'P'I ::k$71-~1 7)\7} ~ 

~.&:~1 1!: liD oJ ct. ~:fll ~I ~EUt 7} ~~* ~ ilrft&~ :t'~JJQ.AJ7J :::: 

~:: ~~:-g~7JI il!IX~t~9 ,~t/~1 Lf¥ftoJI tt/-i!-1- ~:fll~,c,'~-~-¥-E-1 ~ 

EL~ ~!WJ£1 :::: 7J\7}:gloJI ttj-.g. 4. ::1.. c.i !.:.£ oJ t::-J:~I oJI ..c-j llti~~~ 

;u t:+ ( tld_- ~ 1 9 7 4 }. ~ ~.f8 :I:Hf-Hil E-1 oJI --<1 :fi ~ llli1 ~~.~~I *'6 

:W.: £.-¥- E-1 ¥l: ~2£: ~ tMt &t ~I 11ij ~ !: ~~ ~~~~I ~ .ilM fJ= !WJ oJI ttl-~ ct 

:i!ll1 t::-J:~loJI..C-Ji::- ~EUJ<7}~ ~*-g~71 4J5H..c-J .!R:~2£:~~1 iii£&~ 

95"-'lou·c~ -JtfiJ5~ot t~lf ~:fllf)fif.\£-!f-E-1 ~&-~ ~Jlj:IJ£1-i::- 7l\ 

iitioJ -*:;/;'¥;*~ :t:U7J!J.A]:7Ji::- ~ 0 1 °~1--]..TI. t:J:fiJ i#t±Pti ~~oJI..Ci ~ 

t.R~~I Pili:tJO ~ 7}~..2..7] lt}j -raJ~~. 
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:tt:t~IU:ti ~ t:.} :; 31). {[ o I All ~ .2. £. 7.t ~ ~ 'T ~ t:.}( 1!-~ oJ ~ ::z. 

)] $ 0 I jjfj ~..I. * oJI ~ ~ 1-f {i}f~ £) o-j AI i1. it -E ~ ~ ~ 7} .s. 7J t:.l- ). 

(1) ft *~ )]$ 

(a) if! E-J-$ ( Single boiling ) 

(b) llie:J-$ ( Double boiling ) 

(2) j)t:fE~ffl£1 j]_ ~ -E )]$ 

(a) CFTRI $ ( oj.x_) 

(b) Jadavpur University$ ( oj.s:.) 

(c) ~@it ( oj ~ ) 

~) PJ""! (Malek ) $ (PI~) 

(el o~.}Lt:]_s>_ ( Avorio )$ ( oJ1[-t!-]o~) 

(fi 3..<!-]~11:-~ ( Cristallo )$ ( oJ TJ:-t!-]o~) 

(gl ill] 2 L;±r:ij !::. ( Fernandes ) $ ( T-t!-J \}) 

(3) miE {i}fJi: Jt1 oJ )]$ 

(a) ±i}f@jf¥$ ( oj.x_ ) 

(~ 7] r<.J ( Kisan )~ Jtm$ ( 0j.I..) 

( '-~ Ef: tJ :1*1:* $ ( oj ..I. ) 

a1 RPEC $ ( 0,1.5:. } 

(e) 3.. *"".!± t:.} $ ( oj _r_ ) 
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--__ --d 
-' L , I -::. 
:I /' '-1 .;::-: 

-~ i (E) 
I I·~ -

~Jl~l \'~ 
I II' 

! f ' 

,'. 
I 

I 

- - -- i l __ _____J ___ _ 

' -· 

I 
===-·=c·,:'i 

(5l 

::1.. '1J 106. 1£*~ ~I~.9-I f1=~~~12Sl; (A) ~#~ 7Jq~ 10~3..6Jl 

i:l~£, '#~ ~-f-(lfi7}~~~ :i:jl;J~) ;(B) ~;fie_ Pj_A-j i1(~ 

% ~~ ~~ ~~m~~ ~~ ~ *~~3..~ ~t~+ 
( £7]-$.9-j ~--9--) ; (1) ~# (~£!A] U'~ .IE-tii) (2) i1( 

i*ffli* (3) :fii~UF~ 10~3.. (4) 5ij (5) ljfz~~; llfll.9-l Mtfr 
; - i1(·~5'j Aj U' ~ .JE;fli ; ----- ttl A-j i1( ~£! gj 71 1.{ ~ 

71--&- .IE.fil ; - * &1Efli ; = ~~\~lEt§. ; -'T-.9-1 ; j£.f!l..9-j 
41 it~- AtJ5!... .£. ~. 

CD 4i 7}-$ ( S.ililgle boiling Method ) 

lE#l ~ -J:&B35!....£ 24"" 72 fi]7J-'8- 0J 7J\&fi]7J -f q.j 7] 0JToJl,.(-j 

ik·J;jll~~7J ~ 15V-j ~%f~~.E'EHJ£ %7J ~ oJ !k~iEtfl..t- :i!b;ffi-5~71 

M ~fk;fi]7J r+. 
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@ il!EJ-$ ( Double boiling Method ) 

oJ 15$ ~ 7]( tit:-6'~71 i3i1 ~iJ: .iH.Il ~ :4~~ ffl~O!I "ti.JJ. ~~ ~ 

ll:Jv.{J'l-j l](~~f.!E~ ~AJ.A]7Jct. o)~?lj 5HAJ ~~~~AJ .iEf.ll-i:-

~ Q' ~ & ~ 4 s ,...., s o c.£. {- il<l "r -i= r:-JJ o 1 -3.! -& * & ~ t~J ~ 2 4 ~ey lio~'J 

_9_..£_ l)1(9.A]7J r::.}. 

0 I &/, ~ 7}( & .iE til -i= lJ! fc}-$ 011 --<i ~ ~ o I *h.\~ 5ij "r ~ Dl) nl) nl) _i£ .iE 

ill(~~~~ U~)~ *&~~~ i31J~ 7)\&7](* ~ SOC£~ 

fo~\"6'~7].£ <tl-4. 01 t'j_ ~~ .iEffl ~ ti Ai :t..J.~ ~ ~'*7} '?J r::.}.. tE 

*A: jjc~$0!1::: c~:;jl~ ~~ m,~oJ ~4. (1) 7J 7)\fi~IMJO!I 

1JhH ~~M 7} Mlfl=~ crJ .iEfll O!l "i!J Aij 7} \!: c:~. (2) f~~M O!l {3':( 5ij A 

t$:0!1 1J-~~ ~s.r~~--H ( Alfatoxins ) :il~ ~ ~ utoJ5:!.*.AJ (!~Hi~ ; 

rnycot oxins ) o] A~~ \!:t:-1-. (3) ~~11:** ~Oil .9-j ~ ltH&:il~ .~ 

~;g) , .-!J ~J-\"f-.2-j- l{i Bl] O!l .9-j ~ tii~ 01 ;~~.IE .flllfi: .9-J ~ 1 • 5 "-' 2 .• 0 % 7} .!{! 

r+. (4) IW~$~ ~{.Jl. ~~ 0 1 ~i= ~d~O!I--<ioJ: 0)4-crJA)E._T£ 1' 

f:'if~-t~ 4. (5) 7}.:g- 1X~iEffl -q}7}Pt ~tf;:7} ~i*$JJW7} ~ crJ ;<1 Jf-

J:IH ~::: ~~7} ~ t:.~. (6) A~ ~oJ iE¥i!* ~o}f-.JJ. , tiAJJ{ ,~'moll 

i:i\6-J f§'~oll ftie5H--<i :1~f4tl'~I¥J ~moJ ?f:tE~t:-1-. (7) w ~ ~~~ 
c.] ~,~"6'~ t:-1-. (8) ~ ~ -it~l)2r.% o) ~_a "6'~ r::.}. :tE*A: 15$.9.1 7} 

~ -E- ff'- ~-i:- J;(HW~ Oil.£ ~*P3 Oil ~~ "i!J Aij ~ A) t--) ?l] ~L~- ..£. 

ut 0l5i*"H( rnycotoxins ).9.1 ~~ 0) OJ{ig-6'~4::: ~o)r::.} • .:Z.t!.il{ 

jJ(~*::: c.}~ lft~ oJj --<i .9-j *~ ~ 7}Aj.Jl ~ t:.~. t:.}~ J{ Bfoj) --<i 

4%~.JJ. ~-i:- mftA: 15$~ ~~ m~~ ~*~-i=~ ~~~.Jl. 

~ 4. 

-40-
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l 
I 
j 

~ 

@ CFTRI $: 

::k!ilm ~~ FJI .nJ. ~~.!Efil .9.1 ~E€ ::_ ~1 \:1.: ~q::-% oJoJI .9l f\:5:\ tH*=TJf 

oJI ~:f!A~AAi:~ ( LSU ~ ) 7} ±7~ 501 If! --<-j-¥- t:-1 AA1'F501 <;it+. ~ tE OJ£ 

~.!tl H ato!f7}~.sij llH-T'\1!.!=!.~ ~o-J~~tf. }j;ttJEffl-E 7ij11J-.!tl "i5'-7):il~ ~ 

~..2..4::- 4kg/om29.! TA~EEoJl ~ ~~~ 1{!-?!l.!tlt:t -fd!.t8'92--~ s.J~ 
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oll .f:t5H *~ ~ffl oll ,(; .£ ilTfi~-51- 9 ~it:i\iflffi~ m.-J,1t ~ ~ :u~ -,-

~-'~- u~ 'if '5j -5)- t:-1-. .!Hll ~ ~:I* -5)-7] iW oll ffl~#!ko!l ~.31. sJ-;!!:f ~ 

t-i t:.~ r t:-1-~ /f'~!W~ ~ 0~ -i= 3:! oJ 't-t-l-. t-i * t-i 77~ * oJ ~tl:itt! 

lEill~ tk~ B~ 3._ojj ~7] ~11 o!l 51-AA ~a.. o!l ,(i ~~~ ~ -i:- D!j o] ~ 

?:A 7.k Wk.A 1=1 -' 

'I u 45 ° ~ttlj 7J 
7.1j --' 
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i 
1 
; 
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CFTRI JIE~ :(£ *~ ::15 iEoJI .It~~ 4 g .JJ.i. ~ ~ Et~ ~ 7pj.:TI. ~ 

4 ( ~OJ-~ i!-}7] 'E~ T± 1 96 9 ). (1) 7}; &~J~'j{t 4 $Jj-'Jtij.£.£_ ffl~~.,q 

7JE...~ &k~$ircl1·9.1 ${*ifr mA@.JJ.i. ~:i!EJt9.J :tt·JJu~ 7thJ-P:-~. (2) 

Q./-i}J7} ~<>I :AJ t:+. (3) ~t!IJ-¥-E-1 ~~j_ ~~!jW.Q.j :*:t!Bf.toJ ~~7}\b(.JJ.i. 

~).1{~ ojj ~ 5ij ~ <>jltj ill tf. (4) ft:<$: :j9: J{9.j @)~OJ UH~ 2 tf. (5) ~ 

% *··-~ *~ ~~~ ~-~ ~~ ~-~ ~ ~t:+. ~~ 
(71 Jr..% .Q.j 

~-;!:-olj ~b'($li!..tf :A.:jJl] £,~~~4. (9) ~9.1 1f>Z?¥oJ ±1:1- 1tt:+. 

( 1 0 ) oJ jj 7'*0!1 -<i ~<>I AJ ik ~* 9.J %:4 -i:- iE* 1i $Oil ~ tH ~ <>! 

M*f.Jf oll-i:- <5~if- Oil 9 5 ~ ~ ~Bt~ {jg:tJ 0 1 :U <>I o~ 6Jtf. iX .1* Oil 

£,~ill ~9.1 :hl ~ iEtll. -Tlll .Q.j ~ 1 .2 5 tiij 7} £,~(5~JI. :t,W,~oll £'* 

~30~ kf<i*~9.i ;gm_o] 12,24,48,96,120~/1°.{%t:-J= 0,{~ £, 

*~ ~tft9.1 j;j: ~ ~~l5J 3!, 0 1 ~:+. ::2 ~ 1 oa "'111 ~ V<t!Hm9.1 
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~ 30 0 ~ fl~ 1J Oil tt}-~ ~I~SI &,~-?ft!l ( ci-DJ}oJ.9} :f} 1:1-j ~~ I ~7 0 ) 

!i*~I~S! fi::t[( t/1 0;:/_) 

•12 24 <8 96 "120 

T-% llJ (Receiving bin) ;(t) 

~ ....... 
I 

% ~J: 12 24 48 96 12J 

~ 7J-7] (t/h) 

~ ....... 
I 2 2 2 

-§-

'*' 12 24 24 32 40 

.lL.:iJ.J llJ (Holding bin (t) 

~ 
....... 
I 

-§- ~J: 24 32 40 

:!*~ o.g 3.. ( t ) a 

~ 
....... 

2 4 6 6 I 

% ~..)= 7 .5 7,5 7.5 6.7 8,3 

'\il.5.. ~til] 0 ) <>l ( t/h ) 

~ ....... 
I 

% ~J: 24 32 40 

7;:! ::£.. 7] (t) 

~ T-

-§- ~J: 6 12 24 32 40 

::£..~ llJ (Tempering bin (t) 

~ ....... 
2 I 2 2 3 3 

% ~J: 6 12 24 32 40 

1L <?,!_ t!:l -§-'lf ( kg/h ) 300 600 12)0 1600 2000 
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~/_s_~ 

""'/ y >~ "/ 
\. 1/ =----------- / 
~ " .__..--
'l._ Ll;•" 

..:I.tf:l lOB. -5)-+o!l 12~-% !';t~-5)-{:- .:g.~s1 AJ~~ j!t1:) 

..S:..Jl.; E=-;;;7J-7]; PBT=~~a.; D=~.:t:.7]; 

TB=.:t:.~ llJ(bin) ;RM=T-* 'ti(bin)oJ 1[ 

ttl f'ff * FJf. 

[~1fT! B II B I 

~~iT! I 
~ y:_ y-+f 

L BC \:' 

..:1. tfJ 1 09. -5!-+ 24 ~-% ..t~.;lJ -5)-{:- i*~I~SJ AJ ~~.llj.1:JJI. 
E =-;;; 7J-7] ; PBT =~~a. ; BC = ~~~tljj oJ o-j ; 

D = r,l.:t:.7) ; TB = .:t:.~ 'ti (bin). 
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.::2 'El 11 o. -s~..!f- 4 8 ~ ~ .A~ "'J -s~ ~ ik ~It~ 
E = ~ 7.}7] HB = ..]!;;rJ llJ (bin) 

PBT =~~ ~3.. BO= ~_g_~llJj oj oj 

D=?,:l-±7] TB=±-1! ~(bin) RM= 

+il*ffl • 

.::l'EJ111."5~..!f- 96¥- .=E~ 120~~ .A~"'J"5~~ i?c~I~ 
E = ~ 7J- 7] HB =..!! ~ llJ (bin ) PB T = j:ki* ~ 3.. 

BC = ~ _g_~uJJ oJ oj D = 7J..±7] TB = .±~ llJ (bin) 

RM = ffl;}j(;: ffl. 

-46-



I 
J 

1 

@ .t:adavpur University$: 

$:~ ~-% ~~14. ~&~ ~~$~ ~~~~ *~,~~,~ 

~~9.1 ~~1¥1 :15$: 0 1 §.'i3"5.J ~ ~ t:.l-. 0 1 e-j 'li @f~~ iEfli*Y9.1 ~ 

AA31l- 3..7] Oil t4et 7}(8t3iflh1 ~ 2. 5 "'3 ~1 7JNI!t m~~J ~ t:t. 

~tf .9-J 3..7] Oil t4 et 7}q·;dM 1Jt ~ 6 5 "' 7 o "C £ ~ ~ -5~ 71] 7t ;ffi 5.J ~ 
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f 
1 

l 
1... i2!iift ~-!- 7J 7}- ~M~oi it-i:- 71J.Jlj. ~~~OJ i1Ht!t!. T-~ f%tql "t::' 

~~.£. ~ oi ~ ..c-J f%tq)~oi ~J t:.J.. o) f'F~{;- ~~.£.* ~Qf me 
ft~ liJj 11: "5~ 7J ~~ &,~89 fF~oJ t:.J.. @$i~ -*:~~4=:- ll} 0 

l:o"t::' ~ 

~if-1:!..7}- it-i:- 7J llttl1iJ~.9-I @$i~ ?i-MJ.Jlj. 9i- tl1iJ [fj $ Oil it-i:- ... ~ 

*~~7ij .£. .mnX;~ oi it t:.J.. &.~ ~~~ *<>I "o' <>I 4--i:- ~fft7} 

oJ it t:.J.. (1) ~~oJ ;r~l4j-~ oJ t:.J.. (2) i*~iE.fli ~ ~~ -5~71 iW /% 

tq1 "5~ 71 ~ ~Oil *" t:--J 'ii {;- 1:! .9-j ~* 7}- :£ ~ !t!. t:.}.. 

@) i!t~fE 

1941 "" 19 42 1F At 0 1 Oil M! f'F£1 c>f ~J 0 1 jj $:{;- ~~Oil ..C-J ift:W.£. 

fffl~~ fkiJ;?.~oJ t:f-. 0 ) jj(E{: iEfli ~t;$:.9-1 ~Htoll 1AlSIJ if<·~iE.ffi 

7}- ~oi~l-i:-DII oJ iEfil-i:- .J}!Iat:!~ !!OIP=1 Jf-~-5~P=1 :.ij ®H?tl=P~uJm 

~ ~t:.J.. *~{;- .n::m~ ~~~ ~4~~ U-i:- •~ •a•~~ 

fi-5H:·DII oJ ~/II ~~.£...c-J ~o~l..c-J .9-1 .iEfliQf !i!~~ 47\ft.?t %0 1 -5~ 
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71] ~ 4. 7r11i EE .:g.Oi) :u-e 71\& 71\0il EE1J~~~ t~-i:-DI) .:::z.3J-& A 

~ "-J-~;H .. £. PJ ~ t>l 7F&~Fa1~ 3 .A] 7J ~t£. ~p.A]7J 4. *~ ~ 

JElli-i:- @ 4ii- ~}7J! ~ EE .:g.Oil ...<-1 ~1:* ~ t:+. :ill- t!J= 9.) ~oJI ~tl~ ~ 

L B~_£. .:::z.~ ~~"-J-Eij£. PJ ~ o-j f--i:-t:~] .:::z.~ ?A~EE{:- ~· 1 .A] 
= 

7J%OJ 1 kg/ 07ft J;/.t~ -fl-A] c5ij o} ~t:.~. ll~A~ ~ ~~-i:- . !if]-~ 

oJ jj$.'{: i;!Zi1f$.!i!.t:.l- O-f7J .!f]oJI PJ~o-JAJ. 31~.£ jfffi~ f!i:ft 

.A] 7]-i:- it~ lli ill: f1=~ oJI -f1Xc5H ;¢tf8 t!::. ~ i* 1E ffl£ ~ :im t~ -i:- 31 oJ t:.l-. 

-
4-i= 1:J:it~ (2) f!ll£1ToJI...<i ~~1 AAJI.fi~fi&oJI...<i 15»t~~ 3! 0 1 :Ut:+. 

(j) o~.!i!_ t:.)..Q.. ( Avori o ) $: 
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q. oJ 1i $:~ f'r=~ lfl$1 Yi§- 00:1 oJI -<i ?.,[ 3::.~ .5'l o-J ;>;j P=l , ~t/ * 
~2¥oJ ~.:il., ~o~J~oj ~.£..P=j JJ!:Ji3~~ E'j{:- gk~*~ 7¥:/:il'liq. 

@ 33-]A ~~ ( Cristallo ) $: 

~·~~ ~-~~ -~: ~·~~~~ ~~ ~~--; ~~.:il. 

V. q. o) fF~~ ~t ~1lJ].s;J o-J ;>;j P=j tk~~ ~CfMi.JJl. r!J:JiM *~oJI 

7](t5t,~~.~~f'r=~~ A!l7~$1 %-'+'li --<J.r-J-.:.-JoJI,.<i fi5ij;>;Jq. %<fr 

~~ 7]( .:if--<J. ttl -.:.i -i:- @ ~<5~ .:il. iE f.fi ~ ~ j/JAl ~ ~{:- ~ ~~ 7J 7,1 all 0 1 o-J ~ 
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{i]f~l=j:l Oil ~ 4=- 15~ ~ 

r:D ± -E-m m r£: 

0 1 15$:~ CFTRI~ ~~~ ~ (4'11:1~'-'}- shivanna 1971 ).2...£ 

...:~ 0 1 15~~1 ~~ ~§5~ 1969$ ~'*,ttl} oJ.£..9-j E-]Jf-l:l~f{Ti-

ruvarur ) Oil ffltE tij ~ -E Yl ft 'lfl: JH'IWf~!ffl§S.,..(.J. ~ &:. ( Research 

and development Laboratory O:f the Modern Rice l'l..ill ) oJl.;(i 

o 1 + o-J ~ r+. o 1 15 r£:~1 .±: ~u~ ~ ik:~ 1E m ~~ * ir a- :1: iAi( ::':!> £ 

~H} ~~~Fa1 ~I ~ 7J- 0 1 r+. 

0 1 15$oJ!Ai-i:- 65"C2! ~oJl *be~.:il *ira-}ioJ ~45%CU ~ 

;zj-ft- 1EflloJI 0-}10"'20f}% 0J 15% ±"E- -§- 0.lj(t1l?i"=~1.10·)~ 

"'iC§J~I~ Tct. 0 1 1Efll~ 15"'20f}% 0J 3"'5/cg/om l.E1J"""foJl 

.;(~ tk\~~1 7]-i:-t:-Jj 0 ] ~:flil% 0J 1Efli-E ~ 30% * ira-:hi.2..£ ~i!l~ 

o-J :>:j_ t:-1-. 0 1 15 $Oil 1/Xtij 1:lm .!ij !Jet~ .IE til ~ 1 4"-' 16 % * f} a-:ti.2.. 

£ 5!-?7] ~ tij ...:i 4=- t;.JAJ 2 ~~a~ % oJllJ f~HJ~~U~~ ( ~ ~ tlffifl ; 85 

"' 90 ·c ) oJl W o-J -T ~ ~ 4=-t;~J 01 3i ~ ± i} 01 AJ.!f- ( ~ ) Oil 1/Xt» 

* f}~ !I&~ -5~ .':!.£ 1E til Oil i:- ~ o-J 7t AJ u 4=- lJI! EB Oil Ai 0 I q.. ~ .9.] 

± i} a-.@.~ tll t;.J ~l ~ q. ( 0 • 0 3 "' 0 • 0 5 % ) 1E til ~l '~ fl=~ l=j:l Oll-i:-

l~~~ A] U.:il :2:* 0!1-i::- ttl. AI'-'}- F-] it B::.-E r.l-~ Aqw1G: oJ .:z.t:Jl £ 

~o} V. r+. ~ ( beam ) ~ t4E-t SJ-~ 7t ~ 7-i Al-E 3!~ .£..g. ~.~ 

15$c:fl :1]-~ ~f!{oJ ct. SJ-~ 7t ~~AlAI ~fO} o-Jttl m~oJ V. 

2-tf ~*t&.9.1 3l:IJ~oJl-i:- o}f- n]<2-fl{t OS%J:~ n]~~oJr+. 

@ 7] AJ ( Kisan ) ~I it~~~$ 
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l 
l 
f 
~ 
l 

I 

~~4 ~~ ~-~ ~•~•~ ~m~ •~~~ *~~~ ~ 

~~%~ 1~~~ ~~~ *~ ~m~ ~~4~ ~~~ ~ M~ 

~1JR~ ~tij 7./(j;t~ffl ~ -§,~~~. ~ ~~oj~~ t;.J:Aj 0.5 ~.9.1 

~m7t ~~~7J ~~011 Pit 1s7J-~oj' IJ~~~AJAJPJ Js7J-oJ t:.l-AJ 

~~ ~'~~ +~~ ~~~ ~·~ ~~~~ ~~; ~~~~~ 

pit~ -£-~ AJ ~. .:z.~ ~~ ~ftpMa..£.~~~ ~~4f-~ ~~ gk~M~~ 

~~AI ll) ~ ~~ -l!!.9.1 7} ot%{; '1:11 6f ~ ll) ~ ~. 7r o}-~.9.1 .3.7) 

~ %¥~ ~~.9.1 &;,~oJl *~ ~ r;t'Blll) l:l}-~ T- ~ t+. 

-it eJ Ei·~ ~m~~t~ .9.J 7./(:>f- liftiiJJl}. ~Of :il. e).£. 0cf.9.J ~m~ 

~ ~·~ T-~s~ •~~~~ ~~ ~~~~ ~G% ~~~~~ 

~m~W.9.J •• a•~ *:~~ ~~~ T- ~~ 

oJ ~IW( unit)~ j!*5fft'!)oJ. i:t~~ti\I~ 7}-P}-~ ~~C.~oJl ~SII 

~;1,}51 6f ~ T- ~ t+. ~~~ ref7t ~~ ~ ~J Oil ~ll\. 0 1 Ut!ffl~ 6f 

~ ~trt ~~lilt.~.£ ~ffl~ 6f ~ <T- ~~PI) .:z. 77}-~ ~ oJ ~ttl~ 
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• 

$ fMJ llt.ii~;@£. ~Uffl~ T- ~ -i:- ffl~7t ~li'li $&2..£. •nt51 

~ ~~ ~~~ ~-= ~-~~ ~: ~ ~~ ~** -~~~ 

4- ~t:-1-. M~o!I-Ai 1-j-.g_ ~~-i:- ~~a.l..j- ~m7Jc~~a.: JJo~ 

~~~ ~ffl51~~ ~~ -~~~~~ -~--~~~ AA* ~~ 

~~ ~~~t:t-~ ~~s~ •~-i:- ~ ~~~~ ~ffl5~~ ~ -r 

:u 4. 

Q) EE 1J tk:~ $: 

oj 15$:~ 1969$ .W:~ 0,l.£.Q.j E-]f.l:l~if- ( Tiruvaru }o!I.Ai 

[#j §6 ~ ~ ~~ ( 9Jl:l~l..j- 19 71 ) .±Jil ffli.~ {::- ~tifQ.j ia!lft: ~~Aj 

71 ~ EEtJTo!I.Ai * -~* PJ ~ ~ .IEf:Ilflj~ *~* f-3l}.A]:1j i= 

~ oj ~. 

iE m.: 85 "'90 CQ.I ~ o!l 'lf 40 ~ra~ .71\& Aj:;tJ -w: 18 ~ r~J EE 

:tJ'FvJI.A-J ~~~~. ®t/pj$Q.j ~~~ 7}\~~Q.j -f-3!~~ oJgij ll~ 

*~o-j IJ.jt:.]E...£. ~3l}.;>;..:j~£. *t!pj$Q.j ~LB (White bellies) 

~ ~ o~ ~ r:l-. o l $:~ {:- ~f.$: tk1J4d't=~ o] 1 ,.._ 1 .. 5 ff!j fil1 pj o!l 7e 

o I 1i $:o!l ~ oH ~ ~ ;>;J ~ {:- l1U1t~ .9-1 7] .:§:. o!l ~ .:iL , ~- -5~:1'1] 

~~ M@2..£. ~~51~ ~2..E...£. ~.£.~ ~{:- ~15~~ ··~ 

~ ~ 2._~ o!) ~.}SJ t:-1-. _±~ -flt~{:- 7}\fi:lf!j lh~Q.j ~p , JJ5G~$Q.j j(ft 

~c•~ ~ IEf:Il~ 'lfao%~.£.~ ~~•> **~ ~~ •n 
Ji: t±l it .9-j :iW JJO ~ 0 I t:-1-. • fr1J .W: % ~ Q.j H~ Jl1i JVG ~ :ltl JJU .2} ~ Q.j 

~~"'?-~~ :LW~~ ~-51~~~ 
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i 
l 

I 

I 
i 
l 
1 
l 
' j 

;Jii~-5~7)7t -§-0)"5~.:il. ."ff~ 1J$3Jl.-i;:- rij3::_~~£. ~~ .ffi*ffloJJ-<1 

£ ~m~ ~ ~-e ~~~~ ~~£ ~~.:u. ~~ 

@) RPEC $: 

1E m S2i ~-~ o 1 'it * 7.t3Jl. ~-% W<~ ~~ -?-.:u. -<J + c situ ) P'3 <>~I -<1 

1t~~~ fii1Jfl:;-<]7)-i;:- ~~ 0 1 4 ( 0J"E-).2} ..2_;;c~ 1975.6 ; ~e-).2} :ii.Jt:j 

o}- I 974 ) • 7)\7}ll~ Fl\~ ®i~t~HI:; &ttl'~ 9.j ~oJI lt&:Al '14 

~~~ -?-~~ ~ rii~~ 4~ ~ ~~ ~• ~ m~ ~*~3Jl. 

.zl- 0 
E""'C" 

~ffl 1t3i~J~;fj fj:j A~ E-"i ( RPEO ) <>lj -<1 tffl~ ~ 3l 0 1-1l t:+. 0 1 :1J$<>lj-i;:-

JEm&&~ *~ ~~~ ~~*~ d~•~ ~& ~~~ ~~ * 

oJ ~4. M.® ~~ 0 1 !il<;;i-% itJl 0J=~:1J$<>ll itX~H uJ~c>j.AJ ~ 

·*~ ~-~-i:- ~~ ~~ AA*&$~ itX~ ~~~ ~-~ ~ 

~fl=~~ t~A) U 0}-£ !ij ~£. tf*~ :1J$3Jl. tlift~ :1J$li!.ct 1 
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~~~OJ~&~ mt~fr:~% ~~AI ~0~.£ 5:)7) ~~Oil MI~O!J-<i 

7~ ~ ~liJ ~ $lfb OJ li_ ~ ej 7t ~ c>i.£ ~ r.t. .iEftl Jl;:~tJj({:- ~J-~ ~ 

Eij+~tf ~E-J:~£.ojJ ~~ ~1;j 7t~~r+. 

® 3.. %-...<J &:. r+ $: 

~~%~ ~~ -~~ ~~~ E·~ M~% -~~~~ ~~ 

JIJ·~~~ 0.!~.9.1 fitHe7t t:l:j7~~~T-A,1c.}-( Paddy Processing Rese-

arch Centre )011-<i JJ;:il(JJ;:O!J O:J~ .fi~9.j ;ij7t~l~ .geffl~..£.£.-<i 

...<(j ~ 2ij ~ 4 ( 'T-l:!..ct of-t..) oJ: Subrahmanyan 1 972 ) • ~JJil~J£.{::- M 

ftgiJ7} -fl-i-~ 3!..£.£. ~~£j<~H:·cl) ::1. 01-fl-i::- tl¥:1fCO!J c>l~;rg.£ 

&,~~ :!If.9.1 l!fi~~ f-7) ~-{L-oJr.t. IW:HtRIJ &.£C;.9.J ~#t~ ~7J 

~~~-e ~ ~~ ~~~ ~-~~~ m~ ~~£1~~~ **~ 

··~ -~M~ ~-..£.~~~ ~~*9.1 M~~ ~~~~ ~~·~ 

r+~ ~-~9.1 ~-· ~~4~ ~-~ tf~ ~~~{::- ~-~ fr: 

ffl~4~ ~ oj ~ .!Eftl .9.J "i'-~ Jl~i= Jfr?-1] 7t ~ 4. 

0 1 JJ$011 i= o.os %.£.1 3..%...<J&:.r+ ( NazCro. ) #UlO!I 40,...., 48 

...tJ 7J% cJ .lEffl. ~ JJ;:~ "5~{::- 3! oJ § i3'5:J c>l ~ r+. 

oJ ~711 ~..£.£.-<i 3 S% 0J ""ti:~l-i= ~% JS}j.ll:.~ -T- ~r+. t:V 

~ fr:~ r+~~~~ --~ ·-fr:~~ li.+ JJ~~£. ·~~ • 

~ •m~ ~c>i.x. ~r+. *~~ .IEm~ t~ %~~-e ~~~ 

't) ~~ 7t tfAJ ~{::- 4. 01 JJ$:~ .geffl~~ ~ .iEftl 1 ~~ 6 "'8 Rs. 

01 fr:~fiffloJI-<i ~7J5:Jc>l AJ~ PJ0J 01 fi~~ &:.-6- fGiW$:~ 

q;f7JIJ ...<}-i-~4'{1 6Rs./~~1Em~ t:>f ~7J-~l--e ~~~ 7t~T 

~ oj r+ • 
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l 
I 
1 

-ft~ ~~I~~~~ ~~~-

'kit i*~.2l- :::z.. m•~~~~ ~m-% ~:kft~~~ .£.~ .tt!fit~•~' :i1tJ 

~7}tffoJ ~~~ ~*X~~l!J. l&t!H~®~ *UR3 ~*~ ik:~~~-t- ~ 

01 _, 

11 J "'tl. Al , {:- , ~J~ .21- t:t~ *-r ~ !W 11 ~ .~toll ttJ- B.t ~!i 
~ ~ ~I~ ~~ 7] 41 Jti- ..(~ ~ 3:. ~I ~1 7J ~ ~ ~ ~ ~ 

Mil 
(2) J.Ef11.2} ~~~ irtif!W 0 1 %J-AJ- 3.5 ~](i!: 

70 C ~ %Al ~H::- ~7j(olj ~a 

,.(..i ~ iE m i!- * & 
(3) 7.1\tJtlJ( ~ :f#7}(~]:7J + 4Kg6i 20-4())} :tJ#.~~ o-jAj~ jfffl~j :fflJll. 
~~T~~ ~~~*~* ~A X~~~ %9~ 9-B.t ~ 
~~ 7.1\&~ iEffl~ ~- -~~~ ~~ ~ 

(4) -3:1 t{j_~ 7d::f:.l!J.~ , ~::f:. ~ 7d ~)7J 

::f:.7l oJI-<-J ~» r~.-<171-E 9 5 c 
~I "* 7] i!- * o-J ~ o-J -F 

(5) ~* ~ ~%~1 -o~7J 41 tij a-'I7J 
::f:.~ Jti oJI..<-J ~ ::f:. ~ ~~ 

(6) -Tttl~ 7d_::f:.l!J.~ ~2[_~ 7,1 2..<)7J 
~71 o11 ~ ~» r~..<J:7J .E 15 {:: 

~ *7J~ *o-J wo-J-F 
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JE 32 • .AJ 7J~ 4 ~QI .iEffl * :Ek.~ , ~~-6H:- .AJ ::=.. ~ .9.f iiltmtJifli!~ 
Vi:- 4- :aJ 0 1 %;tJ t!.] ~ \of E.~~ r+ ; Of!=~ ; -~ill ; 0{1 .A~ ; D~ 
~; '\7~ ~ 

frj ~ 

~!W:l!{Qj {_j .A~ 
0 
0 

kk~oJI ~ 3.5 .AI7J 0 
% oJ- 7 o ·c oJI ><i .iE 
m ~ * 6t ~~..31. o. 5 

.A] ~1:-% oJ m~ "6~ i:-
3! oJ £.~51 o-j ~ r+ 
7t ~ ;<J- 7]\. 6(. 7J< ~ D 

llij 4-~~71 llll -ii:- oJI 
kk~fl=*oj Aj ~iJ 
~~-{!_ .iE fii.QI ~A~ 0 
kk ~ ~ .=t.oJI ><i iEfli - lOV 
~ 1-}j ~><i 7J3:_7] 

ll-j~..--jQj ~:1::.2.]- 7J 3:.7] D 

.9-l i' ~ 7J7J-% o Y -t;Hl 
Aj<'{f 

31. 3:.~ k!JoJI AJ.% 
~iffii,~m 

3:.~ 13JoJI><i ~'i:) ~ 1-}j~ - 10V 
><i 7,13:.7] oJI I;Y g 

4,00 

2,00 

7,i ±. ~I 2 .3lt ~ 0 2.oo 
7J3:.7joJj.-<-jl-}j ~~~~ 'tJ - 10 

(SV) 

o.so 

1.00 

0,02 

0,50 

o.os 

o.so 

a.oo 

o.so 

o.so 

Bi:! 

1.00 s.oo 
o.o2 'kk ~ 

jl~::<J 

.A}~ 

2,oo 1.oo 

4,00 6.00 

0,02 

o.so 1.00 

2,00 10,00 

o.so 1.oo 

o.so 1,00 

2,.00 1o.oo 
2.oo 1.oo ~caJJl. 

~ ~ 
.£1J~~7) ~J 0d.AI ;(1 ~ \1 ~ 
~~~~~~~--------~~~--------~~-----------



2-1 '?} ;5"):..2... o a 1711~ ~<>I ..<J.~ ~ ..£.9 I~~~ ...<-j *"5~..:i1. zt It£.2.1 

±A...<]7J ~ 1-f. E}41 ~ t:.~. oJ ~ ::_ ~ f'F~ oJ *~ .'ij AI '4 -i=- t+-i=- -3! 

..Q.. 1-f. E-~41 9 jfi tE 0!1 . £' Jti ~ itifilo}- £Bci1* ~ ~ -5~ i:- ~-II £%-OJ ~ a 

t+. ~4- ~~-i=- ~«9.9} ~~~ ...<~~"5~-i=- JJnii~.2.1 ~~f%!ijb 

...<j7J1f_OJ9 -5/ :::=..£. .::L iff ( his t gram ) .Q.j ~:W.£. ._.j. E} 41 <>I ;(J t:-J-• oJ 

1 2 :o 0 1 8 :0 0 2 ,; : 0 0 6 : 0 0 

l 

.::L'%]113: ~J7J:~ 4~ ~ :tt~ ~~iS~~ -s-;!t:Jl~-1 .:g--1}2-j 
~ 4f .I.. Ji : £> B = :,ti(JJP! T B 1 = .X.~ uJ 1 : TB z = 
.x.-1f ~-n 2 D 1 = 7J .:t3LJ-Aa 1 D z = 7J .x. 3LJ- Aa 2 

I = ~-&:-fr .... J.RYlifJ. 
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O:ir:J ~~ ~ 0 ] -'§ "tt $\l;fi§' % oJojJ Hlo* ~ 7J-hl ..2..!:. ilJ fi~~ }]{ ~ 

2.3.. 0J ~-1 .s:J ~ t:-)-. hlli1 -WJ .iiJ- E!iiJi!fU 0 I 6f#t * E-1 ~ ~ I& 2-~ 0.f ~ .::tl 

~ ~!:.~ ~ ·~~ ~~ a~.iiJ- ~* ~~~ ~~ ~~~~ 

~1*71- <fl<*~ ~ o] t!J:-1}..(1 7]-i::- Hlli1-WJE.J "!~ &_~o]71 a:Jj~olt:-J-. 

*i1lt ~ ~ ~*Y.iiJ- WJ * i::- fill< *ft ~ 11 :11] ~H:- 3! o I c} -'§ zt .s:J "1 'tl ~1-. 

1.1< 5J-~ it JJl- * n1t ~ * t!.iiJ- M * 7J- r.t ~ 3! .x. li'r* E.J ~ J!f!Sj o I c.J-

1}7-f.s:J"i.::tl~ oi3J~ *tLE.J i£m:.2.J- .5!_oJ:(t£j~)3If- .JfriifioJ ~~1-. 

9ilHll til fi "tt ~ OJ_ t!J- ~ 2.~ Hlli1 -WJ oJI X~ ~ A-f <SJ--<J 0 I .3.. 9-~ -'§ 7-f .s:j 

"1 .::tJ ~ !@, ffi~ E-1 i~ ~~1- ;i: 0: ~ f!.-btW~:!f!: oJI ~ "tJ: ~ cJ -*J 9-. ( t:1j- E.J-

7}-t:.J oJ- 1969, t:IJ-E-j--7)-~ oJ-~1- "T-t1J-c}..2.. 1966) H#t*!: ~1-f!i~ff 

~ 15) ~J-qj -fr£, -1-&ll -P:-£~1- t~fflE-1 ~f!toJl ~ ~ .:itJ~J7J- ~~~c. ( t:IJ-

E-}- -7J-~ oJ- 1 9 69 ) -'§ "tt .!!}- *'<~* E.J Aj AJ ~ 0J t~ fjoj) ..(i ~~ ( ~ff. ) 

1P cjJ J\. tffl7} E-1 <fl<* 7}- t-J.f-j- \!-q 4::- 3! % * 4- ~ t:+. { t-!J AI 7} 7J- E.. 

~ 1967: JJl-7!-~.E..c.j- c.j-..2.. ¥} 1 967, Desikacha.r et al. 1967: 

Raghavendra RaO et al. 1967 ) IM.ff-'.:j:l 6f#t*7l- .s:J.::t] \?:§~ ft;fQ 

_!oJ:. JJ-Jil£. 1Vft8:il§l t'EoJI .-<i ** ~ r.t 0 1 tE lli!t! t:+.. i'f* 7]- 7-J E-1 Hf-1-WJ 

1tl * /Vt~ ti.iiJ- -<J-.Jfr 0] ~ i:=-J-i:;- ?! i" 0,J-r:j 4--i::- T 7]-.::t] $ ~ ( 1) 

~ ~ o!J i::- il-* 7J- t.J.f-1- t.pJ r:!-e 1:l ( 2J 1! ~~ o11 -4 E.J ;!(€;li'f* a~l-

~t~Z*a*E.J it:lHit*:.iiJ-4::- W~~ 00-f*7J- ~9--i::- .1JoJt:-J-. ( t~J-E.J-71-~ 

oJ- 1 96 9 ) 
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j 
i 
j 

I 
l 
l 

1 

9JcJ-. o]31.g. i'Jcm!~@l{:t '\IJ7J ~.il}- ~%~1fi- ~7;:.2.}- Rf*~ it 

~ ~ 9Jti~ 3!: ~~~ ~~~ ~ -~.g. ~-~~ -~ ft 

t\Zillt?t o] 1Jll~ ~ 5~.R ;(J ~5~71 a!ll1:- o 1 t+. tiHfit ~1 ~~.g. o] fl 

(~»~ 5tM<tl- ~-f,f-7}- 9J..£.E..~ ~,;ij!~oJI W'i'*~ ;I~ .-~n7JAI et~ 

t:-}-. ~ti~ 7}-;<J- ifi~<tl- ~*~ &!fi£B~i1:0ltf tf~ J&fj. fl: 

-~ ~~ ~+ tf~ MdK; ~~~ ~m~ ~tL*J&*; *~ 

9-~ 3! 014. fHf<tl- 1.iH"H~I 1t: 7}-Aj~ ~m.~ ~tll*J&$£ 

~7J- :f.t 1Jo5~ 1f 0] :tl:iM tt~ 9.J ~ *~ 1!:9-J t~J&$ 9.J .wu m1Jo ~ 

...(.}t:-J- <)j ~ 4. 

fitf!! ~ ~ oJI -H ~ ~ ra~ 0 1 Ajl;:f- oJl t4 t!-}- fitf e ~ .i1}- fill- *~ 01 :It 1Jo £1 

t:.-j p,§ o] ~ eJ t:-}-. ( ~\J. 1 14 ) ,(» '¥!.i1J- i*w*~ lt~f¥J # ~ ~ 

r~P3oJJ 4"-Js %~ f8.t~~ 4- 9J..£.tf ~lft~l fitf~:i 5~7J ~~ij-<i 

~ ;zJ}4j:-~oJ fVfi!Jfl:*oJ &;,~~t;~J oj~.g. :$"!.$ ~7-l J~oj P3fill~l 

utJ...sc} t!-~.2.~ 1967 ; Raghavendra Rao~ 1967) fitf~t'F· 'F 

oJl 171~ lifl<*~ ..1§1[.Ji.4 i*1J.i*7}- ~.!?..tf '\IJ1t.i1J- {[.g. fl~E.J 

fVfrltMt :i ~ 7J ~ ~ij -<i ~ ~ 3 "J 4 llij @ l!t 9.J fitftit :ti1J7}- &;,~ 5~ ct. 

( c.}-7}-uti.E..t!-}- t!-}-.2. ~ 1967) ~'fl 115 ~ fitfil:l!f:i *~ all ..t§ 

1t.i1J- ~~*9-J W'l'*$; tft:.HJ. ~ 0]4. 
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..:::z.~ 114. tifffl...t) 7Jo) ~~ fi1f.!!$.Jlf- Qf§!~oJI Dl ~~-e~* 7 
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fi1fiJ~§! '*' 1-t.nt iXlft!~~ :t;tl{l ~ 9- **=~oJ :1:\lno 15~AI PJ: 

1-t-21 :f1til§ Df*Df -ij-7.:f 15~.711 :ti1Jo~9-. (~~7~~E..~~ e-~.2.. ~ 

1 9 6 7 ) fiJf~ '*' 1f f5 ~ 7-j ~ ;t~) .rj .e ..en -¥): .!i!.. ~~ iX ~*= ( !:i wj iJft 

f5&rfit)oJ)~ t:.i* l!I!J-.E_r-j.. ( ~~-7~~E..C.~ c.J-.2.. ~ 1969) ;fjf5 

~ 7-j i:- fiJf ~ ~ Ji: 7}- 9--e 2 !I .\1) .W., &r g_ 0,J-:1}- i?-J .-<J PI) E-Ht % uQ oJ) 

.\1) "Bij -9-i:-~ 4- ~ 9-. ( ~~7}-~E.. ~~ c.J-.2.. ~ 1 96 7 ) ~ 7J .71) * 
c>J ~-1::- %-7-J:: TOirl.\li i:oJJ~,- ~-T-~ t:f7f- -1-g_ * ~2-:st~ ..... ~ 

l!;S.iL_- ~~19 .. IL. ;fif5-, .%~ ,e~ 5·%' ·'\}...C.._J-4.+~~ 2 ii aloJ) .W.,&,-i; 

':f.JL T-1H o,14;'-~ to 5tra, ~ *.2.-£.-<1 1ff5oj -9-i:-!iJ:: t:-1) ojlljj PI) E.}-

~ 2 oat~ ~ "*% llJ-A) 15~7) ~ -Bij "i c>J T 9-. of .31f- ~ 1ff5~ • ,;y-

;:;{..i~~ ..clj .llJ-;zJ) (photoelectric colour imetre) • oJ) Ai 420m.P ~ 7}-.E. 

7J ~!-( 4 2 ltl of J47J ) :t ~ oJj Ai 4'- i.'-~ %-7-J .\1) f5 ~ .\1) 0J: ~ 1 0 0 II~ 

<>!I ~ 15~ 9 c>J ttl li1FM If( oJI -<1 5:. ~ -ll 4- ~ :: %-7-J ts * .\1) OJ:~ 

-¥): 41 -¥- oJI ~ 0 ~ ~ .e AJ of f5 ~ ~ if{IJ 5:E ii~ E. .!l. ~ tR: .5i: !ij c>J Ali:- t:-1) 01 

3! ~ iX~ ~ ±. 111 ~1-.21 ~ ~oJI '3-!- .711 ii~7J ~ ~" Ai .e ..en -t .!i!.. ~1- 'it 

{Vf~~ijo~ ~9-i:- 3!% ~i!iT~I-• .:Z.if:j 116~ 7'1-fffl %-7-J~ :ley-

~ ~* ~ :4 ~ -<1 iXt.t* .e 1-t .!i!.. 9- .3:_ ~ 1i 1i1fl!~ 0~ ~ 9-i:-

3! g_ .!i!..ofTr+. < ~~-7~~E..c.J- ~1-.2.. ~ 1967) ~J~ ~c>J rflft:if 

7J :4~-<ii::- iXt!k*i=- ~ 3%, ..C01t~ <'!f 4 %.!l. {i1ff!i~o}: ~9-. 

~-*~ %-7-Ji::- ~~2...!l. ~7-1~9 .:z. ~51'~ 1~~ ~7-j~ 
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~i;Y.:. oJ -~ ~~ol· MtiH:- -§-oH~~~., ~1-:JZ.." JH!.fli~H m~~~, 

al·H I 7'1. iffl ~ ~ ~ 7!M 11: · "1-· ~ .o ~; %~ :~ ~?I "c--llll ~ .ffiP] 

s~ 5~ jl iVfft!li f'F :J:oJI ~ i!ll. ~ rl3,0 1 ±...a.% 9 ~ ~ ~ t..J- ~:-} ~ 9-. 

..oo-

7-1 

--~ ' 
± 
;<1] 

~ 
% 

{~ 

~oJI *<>1~-e:- ~~.9.1 11:~ iVfe:t.Jlll- fiffM~Ia,oJI tt}-c.} 9-.5..9-. 

100 
;!;X~* 0 
~ )( 

90 0 x/x"~ ~ 

80 I 
o/ 

70 

I liJ 

9'; 

50 ~ } i() 

1 
30 -!I ' . 

X. 

20 -

10 

'---'---'---· :'---!--.1--L -··· J ... - .. L . ___ J..___J 

0 1 2 3 4 5 6 7 8 9 10 

~ '%! 1 1 6. ilft* (Ka r) .9.1 fiffl! li:o!l ttl-
~ ~ ~ "11 ± .9.1 ;t-J] .rl-i-. 
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9-. iVf ~ 1J ~ .£.-<i 

* ~ M~1'F 

o!l * o-J ~ -e:- ~ ~ ~ 0 l 

-¥-el ~ (brushing) ll}-

t!-}7}aft .=.c.} c.}~ ~ 

1 96 7) :;k;ijifi ffl* ffl 



+~t -~~ ~~ -~· ~~~~- ~~ *~~·~ ~~ ~ 
~7}- *4= 7315J:o] ~.AjoJ- ~J ~.fl!~ 7}-%..<]~ ~o-} ;<~Hl ~F~'jg_ 

:ttl:JJn..<J ~ i- 2..£ 0] Jll ~0 ] WH~ ~ 4- ~ ~. 

%~~~ ;;tJ~*~li= ~X!f!*~l ~fflojJ..<ioJ- :!1!~5~o:f 1iJ:.Q.j 73~~ 

• *~* ti~ &~$~..£..£ ~~~~ ~Q*9.l •M ±~~~ 

-
~74~1 +~oj f,§o}-'tl_r:J. (oJ-5~t:iltlJ-nl-~l- t:ij.A]7l-7Ls. 1968 b:c.l--7l~ 

.s.c.l- c.j-~ ~ 1 96 7 ; Mahadevappa and Des ikacha r 19 68 b; 

Raghavendra Ru.o et al. 1967 ) 

~1:!4!~ ~--<J-.![ A~ ttffl~t 1*~% iEfll~l !J.lt~' jl{g_ --*"T--;q7jo:j 

~t, ~~ ~4= ~*lli ~±~ 9.1~ •~9.1~ m~ ~~ *~~ 

(~~ ~~ 80% ~~)..£.~ ~~~~~ 1*~~ -~-~~4= 

1- 1 .s% m ~ 4-JL eJ:~ 3 .s %7/~.A] mn!l.!lit:-1-. ijj~ojJ-<i D-Ju~ -q[ 

4- ~ 4= ~.{?:- lij{* 3..71 ~~ 1/4 Ja.T.Q.j il'*7l- @. ~!iJo-} -<i ~ oJ: 

.!{!~ --~ ~~ *~.!ti ~ ~~-..£..£ ·~ ~a-}~ ~~{?:- • 

ftll. ffi.Q.j :lf!!Jil.£ ~ ~ 1} ~ .%.J oi ~ ~ t:-l-. 
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~t!:l E...£. ~~-& 1 ~~, ~!moil ..<i -e ~itS! if'f*7t .(» 7)..i!. ~~ 

f¥.1~ ttf,.ffl~ 4- ~~ ~f.iloij..<ioJ- fU~~ ~~ 4- ~~. 

~ 33-& ~SJ ZJ!~ fi:;$1Y-Jnl(;7)'~ 1-f.E-}-"lJ. 3!oJ~. oJ ~..£...<i 

~ ~oil i&l.IP9 c>l ~ -e '8' llfrlli 7t *til ..!i!. ~1- t'! ~ ~ 3! ~ o.,t 4- ~ 

~ t~J ~ J1( m-e ~ ~ ~ *tL SJ ~~~ ll-g.~oJ t~J '8~71'~1 :1;:$7)' 

0 1 1( * SJ ~ Jloll tf tE ~~71 !til ,r 0 1 ~. ( ~ 3 4 "' 3 6 ) ~ 3 6 -& 

f.tb~ ±~'8-7tSJ fit~~ 1-f.E-}-"lJ. 3! oJ~. ( FAO 1 954) oJC:l ~ 

'8:il71'~1 tit~-& !*~oil SJ'51] c>l.!::. ~~177}-~J ~'J'!iJc>i ~J{:-t-1] oj 

3!i?:- i*:~'*-7}- .t§~..!i!.~ t:.-J t'!-& II]E.}-aJ~, :1-SJPIJ- ..!j!-7J~-ff-7}-

a-1f!iJ c>l ~ 2-uJ t!J ~~ {:;- * oJ '8' §7)' ~r m ~ 1 ~ tf{:- 3! % 1-f. E-}-

'il tf. !*:~*7}- -lr-& '8' H-i- a-;ff ~~ 3!-& ~ ~ 31}- {!-~ o) -iJ-

oil..<i ~1-. ( 1) Jf£ fl.~..£. 11] E-}-aJ31J- ~-e ~·7foJ ~ti'51J ~ c>l 7}-.R 

~~oJ .!ijuJ (2) ±tiJ .-<}-oi)7f] "J~ {}"% ~ 4- ~ {:;- 1st-& fVffiHi£. 

.t!P ~ ~ .2-J- oJ oJ:-!-SJ ~"* ~ ~ ~~ ~ 3! ~o) tf. 

,. · *A: );If!* -e 1 ~ ..!;!_ ~ mum 1-f. Hlfll1i ~ ttl a- '" ~~ ..i!. it {:;- t~J .:1 ~ oJ 

-& 7.1c ilf'F~ oJ '*-tl.tJ'3 $oil Htf rm~l- Jni'IVi oJ ~ ~ !iic>l it{:;- -Y-Ell.£. 

-¥- Ei Hli' ~ ~ o.J ~ 1-f. .2.. 71] ff~ {:;- c>l "\! M * tr.J ~ ft.~ ~ 2..7].R 

.!fl oJ 0-i M f'F~oil ~ '511 Hlfrm 7}- **1l~im2-..£. oJ *!iic>l l.tlft5~ ~ 

*-oJ: ~ ~ ~1- ~ 7Jfl ~-*!iJ 7J !tJl>'r oj ~. 
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1l. 33. ~.JJ}- 1!\tNoJl .9.j<5ij 17J ~-.9-J ~~ (t-.6-~.JJ}- 1l ei 1 97 0 
Houston and Kohler 1970 ) 

W"f-EJ: ±. .lf-71 ~ -ff- .2.}- tifE.f-ttJ~(fll9/100f/) 

""]-* c.J: II.Jl~ Al llJ- §!* ~~l AJiH! "'J:% oJ ~ ~ ±. .2.. 9- "'J:: -ti- E.j of-ttJ. ~ J!~r..~tfi ~ 0 1-..(J 
(%) (%) (%) (%) (%) (%) 

~* 12.0 7 .5 1 .9 1.2" 77.4 0.9 32 ll1 1 .6 9 214 0.34 o.as 4.7 

13* 
(1~) l2 .. o 6.7 0.4 0.5 80.4 0 .3 24 94 0.8 5 92 0.07 0.03 1 .6 

8* 
(1}-~) 13.2 5.6 0 .9 0.5 79.8 0.3 36 100 2.0 10 130 o.cv 0.04 2.0 

I 

"' ( 2.'1) ( 0.44) ..... _jJ 7f- * 12.0 6.7 0.4 0.5 80.4 0.3 24 94 5 92 (-) (3.5) 
I 

*f-llfl, 

i*:~* 10.3 7.4 0 .3 0.7 81.3 0.2 60 200 ( 2.9) 9 150 ( 0.44) (-) (3 .5) 

~tH!, 

no~* 9.1> 7.5 0 .2 0.2 8 2.5 0.4 5 65 ( 2.9) ' . - (0.44) (-) (3.5} 

~7-l 9.7 13.3 15.8 10.4 50.8 11 .5 76 1386 19.4 trace 1495 2.26 0.25 29..S 

fiJf*.tl 9.8 12. 1 12 .a 7.6 57.7 2.4 69 1106 1 6.1 tra::e 714 1.~ 0.18 28.2 

~or.~"' 
·- • u:• E.j of- ttJ.. ~ oHl.9.J -'t~ oJ:.9.J ~~ ~OJ.~ *1&1.9-J ~±. weJ:~ 7J &.£. ~ 3! o]t;.J-. 

sbelliveau
Rectangle

sbelliveau
Rectangle



t!J .9.J :m ~ t!J?! i=- ~ra1, •11&1J, :It !J.!i.Jt, -t.!J 'lt, Iii*~ .9.J Iii- 5t 

.ii} ~ 71 ~ ~ ~7F lij- tf. 

CD t!J ?! i=- ~ ra, 

,.(§ ~oJ ~i=- i; oJj.Ai qc~ 6~~1 t!J- oJ ~ u!l7l}-.Aj ~ ~ i=- ~ rpft~ ~ 

l5"-'2o5}o]tf. t!J~ :1*~*=-l::- ~t:i-s~~~ t~JoJ ~u!l7l}--A] ~ 30,.,. 

40 7J-oJ 7J. c.J j;.L ,.(§ ~~ ~ ~& l& ~ ~14f s~~ A-1 20 7t V3 oJI t!J ~ 

!ipJoJ: *tiL~ JJiOf*~ ~o-J~~..l!. :;ij.9.f ZJilfis~~~ !il..ll ~Jl£~~ 

ttl-~~ wax %ij.-ti E-i ~.-ti ~ {[oJ !ilo-J ~ttl tf. ( f-t'!-} oA ~ 1 964 ; 

P}-5~t:-1]tl}-;I~.2.} t:i]-A]7}-7}-.S. 1968 a; Kurien et al. 1964; 

Mahadevappa and Desikachar 1968 a) 

,:_g) ~ll* 1J 

oJ3!~ ~~g.ll} P}-.A]l!f" ~.9.1 .!f-.llj-2-} zJ.oJ.9.J JtojJ;-}. ~ll!1JoJJ 

~\5ij tr.:tl !ij~ !&7.1<1J {: % 0.llij- t!J?J ~ ~ lil'joJj .-ti * >til :l*ml* 7}-

1~.!! tf P:§ 0 ] •} tf. .2 ~i tf -t§ ~ .ii} :l*tf*= .9.f Jt;cfi: ~ ~ (il'J-cfr 

~fit .£.. t!J % -6£ u!l :lJk ~* 4=- * ~ .9.J !l. 0cf ~ ~ {t.-tJ 7j .Aj ~ ..l!. oJ 

P:§~ J&:.9.) ~% i&J& cfrtfi=- 3! ~ ~4- ~ tf. ( P}-6~ &ij tl}-;1~.2.} t:-1].-t} 

7J-7J- .s. 1 9 68 b ) 1 s "'2 o 5trl'l, ~ oJ -t§ ~~ 3o ,.,. 4o 5trl'l, ~ q1 

iX~ *.!!. tf ~J- ..r-a-j ~ ~ ~ MUt ~ .!! 0 1 ~ ~:I* ~Jia*- ~ :fl fl'l'] fi li: .9.f 

~II& 1J% 7}--A]..l!. ~ q. . 
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® i14:J;;:lt 

oj ~ ~ lij- oj !ij_ 1t.iiJ- I:IJ- ~ i5~~1 f!.f:. ~.9-J -f*fj(Jtoj tf. ittlfl* 

.9-f 7J.oJ_2}. ~.9-J iJ4:J;;:lt-E- {[~ ~J7J-%-oJ ~OJ A§1!.9-J Jt..s!..t+ '!f 

tf. ( ll}-i)~til tl}-;I~_2} til ~~7~7}-E.. 1 968 b) 

.!1f {[~ -ilc Ji: .9.f it~* .2} i ~ oJJ..+) itt\!!* .9-j ~ 0 1 ~; lfil ;z!J It~ 

!ij_ 4. ~ .9.f j$:J;;:~ -E- "J- t;J-~1 a_~] t!J 7J. o].9-J :flt:J;;:~ ~ ~ 4. 

@ ~~:&.9-J ~~fvt7} 

.H.. 3 4 • 1!: oJI ~<>i..+J E-J 0 ~ t!J 3lJ- llol ~ tL f*j .9-f IS! 1* ftZ 5.t ~ 
t..J oJ--H .9-f tl]..iil.. it~~ 

( 'F oJ-~ t'J=7J i[-oj_ T-± 1 96 9) 

E-Jo}-nJ t..J o}-"J 

.:i!J-ll}, *liJ' §..it* 34.50 85.&> 

71- J}E .fl.. 4.JJ 7.80 

P9 1lE !¥L 3.70 4.50 

Jj£ 10.80 0.60 

1l:f i'lt 47.00 1 .lD 

® ~ 7) 

~Q*: ~~~ ~~ 1~..5!..4 ~ ±~~~ ~tf. ~.9.1 &~ 

0]~ ~~~ oJ't! 1~~ ~-~ ~4. ( Desikachar ~ 1969; 
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l£.35. US! o.i 4f"'l ~ !if"i:U 

"'1 ~.!{!_ "'] ~ !if "i :u 
Zf_ Zf SJ r,t 1!!f ~ l}- if:!: 

*til-¥- ;>Jj 'f- ·Y-~-¥- ;>Jj 

4.52 4,.52 16.24 

5.60 10.12 21.01 

5.54 15.66 19.64 

5Ll8 21.54 17.37 

5.56 27.10 15.05 

6.32 33.42 12.38 

4.88 38.30 10.12 

3.12 41.22 8.60 

.H. 3 6 • .£.~ * if:- ..B.. ~ oJ: *" ~~ 

t:-J: ll_~ ~ 

~I llJ-

~ * E-j 0~ ""J 
t!l .!t. ~ ~~ llJ 

y 0~ ..cJ. 

cJl'*tit~.t(FAO 1954) 

.£.~ * ffl :':t_:.-1: < 1'-i'J:oJI ..(i 
~I % ) 

15.0 

85.0 

90.0 

8o.o 

70.0 

68.0 

nJ: .5.. 61) 1:::f ~J 62.0 

nJ t!l ~ ..(J 56~0 

Zt_ZfSJ -¥- ;>J) .21- r,fi!IJ~ l}- ~J: 

Zt- ZfoJI ~ "i AI ~1 ~1 ~ !if "i ;cJ_ * 
* r,!I!IJ~if:!:. ·Y-~ r,t t!!l ~ if:!: 

8.36 8.36 

13.41 21.77 

12.39 34.16 

11 .63 45.79 

9.53 55.32 

8.91 64.23 

5.63 69.85 

3.05 72.50 

, 95 9 ) 

5~ t;i] ~1- n)-.21- P!]..(l 7')-7')- .S 1 96 8 

a) o) ~ ~ llJ"' .f:-t;i] ~ t!l 

~SJ ~*~..(i *t\l.:tl) ~SJ 

i: it ~ SJ &A oJ) ..(i .7J OJ.~ 

t:-1-2 ~ 7-l-!if"i -tl.t:-1-. i*~.:nt IHtoJJ fl<"611 #it\l 0 l c.J:c.J:tH ~l-"1 
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all {C oJI -¥- .:s ~ ;,jl 'tjf ~ ?! i= t~J .9...lij 7J. cJ 3L o 1 ~ rl'l, * 0.!-oJI *~ o 1 

'~'1 ..:.tj ..:.tj ~ .Jl t:.i f:A: 0 1 we~~ "T- it ct. :!X t:;{* !l/ !Pk 7J< .1t i= )JJ{* 
!l/ !ll7J<Jt.!il..ct ~r.~. ~~ ,(0~-& 205)- ~rt3oJJ tlJoJ £1<>f1l 

a:!l WI Jj§ if 1i tf?lJ g_l 5t It* oJI (t( ~a r.i r.~ cJ ~ o I !ll J& !9 <>i ::z. ~ J1I! f1':7 

~i= ~~!l/ Jt~ !l/4 ~~~ct. ~~.g. • ~~ *~ :!X~* 

g_l liJ .liZ.~ t- ~.11~-& ~ .R -!- -!-~ .2J ..!L oJI ~ 4 ,(0 7J 4. ( Tl~ ~~til 

tl~»~-2-} t~J ~~7~7~_g_ 1 968 b ) 

oJ £1 "!:: ~fl=~ol § EJ- !Cj<>f it"!:: tij ~tifF~ *0.!-!l/ ~%~~ 

"T-~ -& ~tll g_l ~ Wi: lf:J 'li ~ 1t !l/ JJK t!;l o I ~ "T- .s:. it ct. :!X~* !l/ 

Zf ~ INii .g. {[.g. Q~ .fi !l/ ,(8 ~ .!il.. 4 ~ 4 • l1J. D I 7J ~.3.. • ffl ~ :!Xf.!f! * 
til !l/ 11f3f -it $5} ~- ~ Clj ~ 1t-'"! .!il.. ttl ( ll~ ~~uil tl~ »}-~ t~J ~~ "~ 7~ _g_ 

1 9 6 a a , b) o I ff!Lfr o l !' i*: ~ oJI ~ 4 o-f 7J ~ o t ~ 4 ~ ~ ~ ~~ ~ 

~•*m~ ~• ct± ~~~4.:il. ~ "T- it4. 6o-,st~ 

NA 71< oJj iE fil ~ 7J< Q~J '11 i::- ~ -& ~ ~ ~ ~::t.J ~ 1}r:J- -6\ tjt rJ,~J 7J 4. 

-¥J 
0
1 <>f ~~ f'F~-& ~~lt ~ DJ ~ t:.i ~'J'~l 7J ct. ~ 7J m\~~ lk~ 

-& ~~~ ~~::t.J~ ~~c>j ~c~ ~li.11m2-l ~*ii..-<i ~~1.J.0-j ~'J'.lt 
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-i:- mltiWJf~1~ -31 10 "' 15 ~o) 7~1} a.c:j-..lL .Jfr~ !9 ~ct. 1;hl{)f! 

1JJrP'J 0 ) 7J. o-J ~ ~i ~til-t !!11! 1tA1 7)..1L 0 ] ~ * Jbff% 0.! fitll* l& 

$ 0 1 -t--&-;<J ;:!.~.£. it~ s ~it~ ~ ~* ~ 7}-~ ~ct. 

1* ~ .x. ?;-~ ~ 7.:1 'ti- ~1J.!tlM -i= 1* ~ * Qj t~J- ~ 1t JJl- _.~.lj 11: -&- :t 7d ~~ 

~ ±~ltlo)t!-~-i:- 310] ~11Jj5~ct. PJOJ. Jf-.E.2:j~ t!J-o)!ij..lL ~-aj 

13 ~ a::J ;<] e§ 7J ~ t1}- i(tct ~ JltN*FP'J% oJ ..(J-tt -5] 51"~ T1!1l!t 

< 1 o t .&L r > otl AJ * ~ ...tJ 7].."iL ~~ .iE m ~ v ~ ~ ~ ...tJ 71-i::- 31 o 1 

&:~ 5~ct. :~X~~otl .. ~.:.i!R -5J ~til~ ...tJ 7J ~ 31 {:- xm~ f'F~otl~i 

7PJ- i'-..9..-ti- 31°)ct. ~ iMfll:rotJAJ~ cJ:t;:l:5~.."iL :;tJ~.-~JjQJ i}:o) 

~~~ct. ~2:Jt..J- 1S~0) t~J-QI :Bf~ 0J OOotl ..(J-tt-51 '::1·6J:~ 111;'(1 

~ 7J ~ 7}- ~ ~ & Imotl 7J< ~i'K!l!t -i= -t.lj 11: otl oj l:,§ ~ '::1 ~J:-&- 131 ;'(J 

ct. (11}&}':7}-i!loJ-.9.)- "'f-tl}-t!-~.9... 1966 b) :1*~5~-i::- % 0JotJ ~..~.lJ~l--i::-

31~ :1:%1-AJ~ot) it("51j 11J1fllj!ijo-J ~ 4- ~-i:- ~FM~tl: u!) 0./.t!.~.E. 

~ ( Maillard- type) ~iS 1t. (brown ing) otl {l( iiij .±.£. ~ ..I.Jj !iJ ;<) PJ: 

9-~ J! kSI% .X. ~ ...t] §.-a- !ijo-J v. ct. 

1* t1ii! * Qj S iS Itt ot] ~ o-J ~i 7J< ~ ~J:I JJl- iMt 1ft ~ i!l .."iL ~ iii EE 1J JJJ-

mtim Q) ~* ~ ~ 'i:l 117 oJ) ~i t..J-t:.} 4l ~ ct ( Jayanarayana 19 65 ) 

~ ~ 9.1 -B ~ ~ 7.IC 6(~ ~~ ~~ 4' otj 11£11. pgot) ~ o-J 7}--'1) !iJ ~ t:i) 

0) ~ 7-J ~~~ i}:Q) A.lj 11:-&- ~i ~ :.tJ. ~t-'1) ~ 31 °] Pi fS ~..;:}~) ~ 

~~7} ibUltiJJJ- 0t 11l~AJ-&- %-!f-5~-'1) "iJ-%~1-.."iL ~2-~£. uJI~t!.~.E. 

t!J% ( Mai .llard react ion ) otl S) "5ll oj ~ :.tJ. ~~-'II ![ct. 7.k ~.X.?;- % 

7-17}- ~-a t:Rl. %7-J ~ .iS~ .X. O;:j ...t) )}£ 11. pg£. ~ltt!i! rl y. *tll ot) ~l& 
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f1f. ( t) ; B =7J(8t~fQ':l (h) ; 

C = ~~EE.tJ (kg/01i) : D =Q 
it"* !Hj ( fl: ) 

.!ilol ~~ ~ "il 5H:· til 

7J 0:] ~tf. p]- 0 
~"'I::" JEtii&t 

Hi~~ 9J-;ij ~~i= a: 

:ri~ ~oJI 9-± i'f£M.!il 

ol fi] j]_ oJ o-t 13~7J- 0~ 

0 % ;ij ojJ-<i ~*.ttltf~ "'I::" 

ttllf! .ttl A§ ~oJI ft< -&~ iJ 

/!] ~J& .ttl~~. oj .!f-71-
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t1:Jll- {[~ 7J<$o] ~4. 16!J!t7~ 1t~ *oll A-J~~ -'~.2.1 7.1<1tf! 

:!! ~ ~J ~ -5j , t:ll ii1= ..£. ~ ffl *= 5.J E..~ ~~Hf'lltT iHl- ~ Jll- rffl Me ItT i( ~ ~ 

.3l}i:- ~p. 7~ \t t:-}-. 

~ 

~~~~ ~~ *~~£~ ~~e~ ~4. ~~~ ~~~ ~~ 

*.9-J ~~ -t-E-1 .l:te ~i"( Hunter color metre) ~l- ~~ ~1j)E~~ 

-<i if!iJJE~ "f- :dt:-J-. E, ~0 f3:m4::- [J.j(*.9.f ~~ Jt**~ #!ffl 

"8" ~i flltJrE "ij-2.. ~ ~i ~Hl-.!f! 4. < -t-~~ ~ 1 9 56 > :!;k ~ * .9-J e ~ ft. 
:: OO/.&lfTVfl5j,7-j tf Wlffl !tTil 5~1 7Jo!J ~ ilfft ( 2 5 t )oli.AJ 0-fl l;ioJ 7cf.>It<5H:r.. 

o.pJ.9.f ~it. ~~ ~.t"B4 ~ft.7~ 'ai2..E..~ ~%JLtf 0-f7J mJJo5~;: 

~ oJ ~ g~ t:-J-. ( .:Z. i£1 11 8 ) ~ ~ !Qi:- *c:>jJ IO'fla .!ij_ ~ ~ <>J .!f--8::-

*ojJ ItT ;i.!ij_ ~ JLt:-1- 4± c>f T--&- fgi:- ~ 9-. .:z.i£1 11 9 oJI ~i 

3 8 t oJ} At ~ {g ~4::- ~ g JL9- ti1Jil ~ t:-J-4=- ~ i:- J1. ext ~ 9-. ·Q.j= 4 7ij 

~77~ ;;c] ;: 0-}=7J £1 ~ {t,7~ Q,! c>f X{ 2-tf '*'b1 oJ ;c) ljolJ ttl- cl ~14- ~ 

<>J~ 9-. oJej ~ ~~oJJ.AJ !.f;ltiJ.!ij_ *o!l i&ire~ ~oJ tm/.&~ *oJ} 

IO'~l ~ ~ JLtf ?lfg 1t.7~ t:.i 1! !{19-. 6 o toJI ~i W M.!tl *Jll- 1m 

Mc!ij_ xoJI IO'il~ &144::- t:ll!:i±-51 ·~ 4. < .:z.i£1 120 > tfflJ.&.!ij_ * 

oJj ItT it~ Jt *~ ~ . .(it ~ ~ <>j 7.1< 1} f!:l: oJ ~ 3 % ~ 41 i!;J 7~ .:il.. 

~_jl- me ft.J:t 7}- ~ ,J, ~o-t 11. t:-1-. m M.!ij_ * oJI ItT a!{! '¥!: ~ },§{ *~ 

7k7! H ~ .:z. t:ll~ ;;cJ y.:i!. ~14- ~ c>J;;cJnl li~~J 41 ~ ~ ll~§..7~t..J 
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uJl ~ 1 ::¥ oj-oJJ 6 0 't o!j Ai--i:- l 7ij !iJ t:~J: o!}' 8 2 'to!} ~ ~ 0-f l 4- 0;:! PJ:ojJ 

~t:Jl ~J o!l . ~~ct. 

-76-

sbelliveau
Rectangle



1500 ..-------
;§! 
~ 1000 

500 

-I 
__ __.__ __ ..._1_ __ -L..-__ _l___. __ . _______________ ; 

0 100 200 300 400 500 600 

.2 ~ 1 2 1 • 2 5 t:: ~.X..£ c-J T--ft- * cJI Ai !ffl MOlT~~~ ~ 
.P 9.1 Hl1ilil9.1 ~ft. 

~ 1Q ~9-~ JIT~;:j:lojJ -¥-;IJ! ~~71 ,.(1-st~tf. (~C..~ ~ 1954, 1956) 

mM~~~ ~-JITM9.1 -~ ~~~ g~~~ &MY~ ~9.1 -~ 

-77-



~ 
15 00 ,---..-----.....----.----. 

~ 1ooo 
~ 5CD 
~ 

0 100 2)0 300 400 

:::z.. liJ 1 2 2 • 38 t 0.! u11 o-J T-~ 
~I .Ai rm:t& ITil iS~-i=-

~ %0J h~ilfiSJ ~it 
~ .....-
~ 
~ 

0 10 20 30 40 50 60 

:::1..~ 123. 60 tQj_u1) o-JT-~ * oJ] -<i l#laf( .1fT if~ iS~ ~ 
*" l: !tltiB 2-l l:{t 

-78-

t+ ~~ ±. ~ ~~. :!* ilff* SJ 

.lfTUi~ ~~ &tfi ~PJ o~t-J 

c+ I ;(§! 1lL 31! oJI-<i .s:. ft.. :15 .!H ~ 

~ ~OJ {i}f~~;!;J!:.!i_ ~~~ 

tf1 ~ .!i.. .7J. o-J 1l 4=- ~ ~ 

~ o]~. 

Ail~~ JL ~ ( 1} .iE til 7Jc5t a-m: 
-i- 1 6 % oJ] -<-J 5 0 % .!i.. ~;1)[] 

~~ 71 .:i!. ( 2} .iE til SJ %-~ ~ .5:. 

= 580 kf/ rl ( 3} .iE filS! • 

141HL= 5o .st1 . ( 4) 7Jcilt rAil:= 

90 t (5) tf:.7J .iEHI.Iall:= 

2 5 t ( 6} .iE fil.2.} -®.- 0 1 ill-ft 

.!ij !NA/l:=70 t (7) 7J<iiii~ 

.Q.j .i.E lii. i6! m: = 6 5 t 
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W = Wd(m-m 0 ) + Wp 

rJ: ; w = ~ £1 -¥- ~~ ( kg ) , w d = iE m. ~1 -¥- ~1 ( kg ) , 
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~ 
..,.... !COO 
~ 
ti!!. 

~ 500 

.:Z..i?.J 12 5. 38 t 0.!_ all o-j T-~ 

*cJI -<1 W M .1fT#£ 
a-t-e %-"it~ n~rm 
~~ ~{t 
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.:z.. TfJ 1 26 • 6 0 t '\J. all o1 -¥-~ 
-:X- oJI -<i ;fi M.lt:f ¥~ 
5~ :: %- 0..1: ~ Hllirn 
~ ~{t. 

. 1 000 
W = 1 0 0 0 ( 50- 1 6 )+O • 5 X :i 

8 
O X 1 0 0 0 

= 340 +8 62 

= 12 02 kg 

= 1202+ 1:20 

= 13 2 2 kg 

~ ili!Jrf ~ 25 l;o!l hi 90 t;~ -8:-'C.l i::t:~J ~-~-q} ~ ~ ( kw~ ) 

= 1322X(90-25)= 85930 *86000 kwt 
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E = WP X CP X T + Wx X Cw X T 

JEtil ~ -¥--'1] (kg ) , Cp = .¢il~1Efll ~ llj ~ ( k ca¥/ kg t ) 

T =i:l~lEfll~l- 7J(6CJEfil.9.J r!ffi.J!t~ ( 't), Wx= zi(~JEffl.oJ) 

-<i .9-J -i" -¥--'11 (kg ) , Cw = -i-.9-J ll] ~ { k cat/kg't ) 

::L.ejE...£.., E 

= 667X0.4X(100-65)+333X1 X(l00-65) 

= 267 X35 +333X 35 

= 9 34 5 + 1 1 6 5 5 

= 2 10 00 k c:a~ 

25200 kcur 

~~fl=~ 

11~ ;( 1) ~C>J :>:J 7Jc:fr= 16,...., so% (2) ¥i.¢ii1tk*r~'~,= 4~rdl 

( 3) .(!t~.fl~ 'J" ~llg 1J= 7 ~ ( 4) ~UtE Ill*= 3 5o J/ 5t ( 5) ZjS:Iey 

:k~r!ffi.li:= 25 t ( 6) ..¢ili* * .7) ~.£. = 80 t 

~b\1~ 25'toJJ.k) BOt;.£. ~i!.J-i:=~·!l ~,~~ M<\:1: 

Ed= A X d XC X t 
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A =~Vlt ~J-i- ( nl' / Aj7J- ) d = *71 oJ_ .£. ( 0 • 86 5 kg/ J ) 

C =*7)9.f ~~~ (0. 24 karQ/kg't) t=iNillJ:*.It( 't) 

~ei .E.£. 

Ed= 21, OOOXO .86 5XO .24X( 80-25) 

= 21, 000 X 1 1 .42 

= 239 ,BL:O 

= 24 0 ,000 kar• 

4AJ;;j- %- 0J .$l;~ ~ G!j ~-~~ ~,A1Jt=240,000X4=960,000 

kca~ iEffi. 1~ ~ ~~5~~t:i) &$~~ ~.1!:(960,000/7 )= 

1 3 1 , 1 43 k an- * 1 3 1, .12 o o k oW ~ ei .E. .£.., .IE m 1 ~ ~ tt ~ 5H::· t:il 

~~~ ~~m:.g. 7.k~ til~, ~-f'F~9.J ~= 86,000+25 ,200+ 

13 7, 2 00 = 2 48 ,40 0 k arv ::§:; 2 4 9, 0 0 0 k azli 

9J- :4 9.J It& fllf:l frllj fig 

.sJ-:4 9.J ~ :Y.:.J ~ .£..i!.j frllj;;:. 3, o oo k an/kg oJ 9-. --~ 1t ~~ 

.g. .!f- 7l19.J 2 o % 7~ -~ :4 o !.E. .£.. .iE til 1 ~ oJI At oJ c>l.:>:J ;;:. % :4 9.1 

~.g_. 200kgoJo:J ~:;:.g. 600,000kartoJcf.. MWJ*.g_. 45%i!.j. 

ffit)E5~ ~ -1!. ~I ij! m ~ 4- ~;;:. ~_a .g. 21 o, oo o kmt oJcf.. oJ ~ 

.g_. .iE ftl9.J ~ %:4 3-.i'l oJ i*1iif f'F~ $ ~'~ -q} ~ ~ '{jl;~ 5~,7t oJJ =Jc. 

71" 5~9- ~ ~ g_ .!t. ~ T 9-. ~ .!r..oJJ ~;;:. c>l ttl ¥I *fff oJI Al i= %~ t~J 

2-.£...-(i itmt~ ~ 9-. ~ei 1.f ~ ff*PJfoJI ..(i -i:- ~ ~ .m..~71 ~ 

oJI-<i ~it*7J ~ 1JD~5~ ~ ~ ~ t~J-~ 7J ~ -crQ oJ~~ %-Al oJI .!;!_ o4 

ci ~ 1~ffl<tl-4. 
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JtJJHtff ( ~ ~ 1 974 ) 

1E* it i*iftli~ ( 4 ~/ ,.() 7J ) 

oJ MI~~ f'F.i§fl!l)gJ-i:- ~~ 106oJI-<i it~..5!..:U-2-t>i ~ •m 
7f ~ 'ltffl) 

(1) IIJ%31} -}4f-% 7~7_;f (~37 )=Rs. 210,000 

(2) ~~ ~i:. -¥-4f~-i (~ 37 )= Rs. 400,000 

(3) uJ%31} -¥-4-%.9.1 4'-~ = 1 0~ 

(4) ~ ~.9.1 4'-~= 25 ~ 

( 5) iFf~, iiJ~ 81!£= 250 B 

( 6) 1 8 DJ lb ~ rJJ = 2 o ~ ia, 

( 7) E .W fdli;{lf = 1 o % 

(a) $t;.f.;: ~oJI %f<tt ~u -=t-= 1 o % 

( 9) 1!1~ ~ = H s • 0 • 7 0 / ~ 

(ll) ~#=%~ 

(11) lHil 1 ~% :!*~~ tti1 ~1 ~fl ~ffl= o 

(12) ~A ;(a) "JC>J;t~ 1 A=Rs. 6oo.oo (b} -¥-"J"J;t} 1 A= 

Rs. 400.00 (C) *\TAl~ lA=Rs. 300.00 (d) ..(~~ 3A 

=Rs. 750.00 (e) 7J"€;t} 1A=Rs. 400.00 (f) "Jul~ 3 

A= R s. 450 .oo 1 7ij ~ ~ ~ ~ -E"= R s. 2 , 9 0 0 • 0 0 
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~ 37. 4.g./h ~ ~Jm6~~ ti:*=;:t MI~o!l .(~%5-li= t~J*:il} 
Ill% 4:-~. 

·t!~:tm 

:p;§. 7.1<~ "~ 3. ( 3m X 5m X 1 • 5m ) 

m\j;:f! ffl~ ( 1 • 5m ~ 7J X 3m -koJ ) 

~ ~2!. 

-~i* J;# @ RS. 16/d 

3<J- .Jl @R S. 1 50/~, :taffi ~:il} 

i*:tUI~oJj ~/J-oJ ~~~ t!J% 

1:1# 
-¥-% ~ ..¥_ ~~ .5!_ OJ_ti 

Aj_ 7J Ai) 

.:g- )(J- A,i ~I .9-J 1!l @R s • 3 o.,An , 

fJ~1fi~ :il~ ~~I ~I ~ {foJ 

-~r:J-

A~-1- ~@ Rs. 32 Q/m", sD fli.:4 iX,. 

~I ~I ~ {foJ ~c.J-

Jt. 0;! e1 ~@ Rs .2 00/ nl 

iEtll~ ;§!Jb~l~ ~ ~t:lj7J7} 

'-i1 oil ~ e.l ~ ~ T:-] ( ~ *t ) .2.} .:g-

7J'tr~~ ll}-r-J, iEtll~ ~it6~..l!. 

~~~ ~ "8Jl 4'=- ~ t1}7IJ A .sf 7} ~~ ~ 

7J-tij (~·) 

1'- ..-:}4! .!f- ..-..:} 

3.71 

1 60 t. 

1 t 

14t 

75 ,oo on! 

1600 t 

1000tg/h 

1-t%cJ: 

600 m 

1 5 m X 5m 

15m X Bm 
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1. 2ha 

4 

8 

t1j% (Rs.} 

60,000 

40,000 

25,000 

2, 0 00 

120,000 

120,000 

1 o,ooo 

15 o, 0 00 

2,0 00 

2,000 

9, 0 00 

1 2, 0 00 

24,000 

10,000 

1 o, 0 00 

15,000 

6 1 1 , o oo ( 61 o,ooo.) _ • 



(13) i*Sl.i(J4 ~iii§! :(a) ~oJ_eJ .:g- tA= Rs. 300.00 

(b) .X. 4- 3 A= R s • 6 0 o • o o 1 7ij ~ ra- * ~ "it= R s • 9 o o • o o 

(14) $iijt;(a) ~~1'§3..2} 7J<i5C "§.::Loll~~ }t~=Rs. 0.06/ 

bag (b) ~~ $ij ;Jbft= R s. 2. 00/ ~ (c) "1-1! ~ frAJ t!} = 

Rs. 0.90/~. 

(15) 5Pr- ~ iE:ffl1Joi:I: ( 4 X 20 ) = 8 0 ~/ 1 °.1_ 

(16) 1~ ~ iEtfl1Joi.i1(80x250)=2o,ooo~/1~ 

~)EftmSJ rr• 

( 1) · (a) tl}% :4 -¥-~% SJ {}- 7H} Zf tl} 

= (210 ,ooo-o.1X21o,ooo)/10 

= R s • 1 8 , 9 0 0/1 1;1 

(b) ~:ft!!, 7J.~.Il~ -¥-4f 7J.-®.-SJ {}-7t..CJ-Zft!J 

= (4oo,ooo-o.1x4oo,oooV25 

= R s • 1 4 I 0 0 0/1 1;1 

= Rs. 3 3, 3 00/1 \1. 

=0.5(610 ,000+0.1X610,000) (0.10) 

= Rs • 6 7 1 1 0 0/1 \1 

= R s • 1 , 5 0 0/ 1 1;1 

-as-



=( 1)+(2)+(3) 

= Rs • 1 o 1 , 9 00/1 Jd 

VIE ll!bW ffl .9-J rr~ 

(1) 'tl. 7J J.i) 

= Rs. 0.70/~ 

(2) ~ ~ 

(a) ffltt -e§ a. ~ 71<~ f§ 3...9-f 1t1J ~ $11 Jt= R s. 0 • 8 1/ ~ 

(b) tli!fl f'l:~~.9.f 1I'ft 

(c) ~~ f'F~~.9.f )11fi 

( 3) ~t-¥- ~ 4 ~n 1t -¥-~l- ~ .9-J * 1t 

= Rs. 2 .00/~ 

= Rs. 2 .oo/~ 

= Rs. 0. 5( 600+400+30 0+7 50+400+45 0)+(30 0+6 00) 

= Rs • 0 .5 ( 2, 9 00 )+( 90 0) 

= Rs • 1 , 4 5 0+9 o o 

= Rs • 2 ,35 ') 

~ ~ fllffl 

=Rs. 2350/2400( 17~ ~o!) 2 ,400~.9.} IEtll~ A§.;t.J~tf.R 

~ lfll) 

=Rs. 0.98 

( 4) ~*"" f!l= 0 

(5) 4--tl ~ -R-AJ Ill= Rs. o .90/~ 

~Vtf!llb !lliffl 

=(1) +(2) +(3)+(4)+(5) 
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= 0 • 7 0+ 4 • 1 6+0 • 9 8+ O+O • 9 0 

= Rs. 6.7 ¥~ 

= R s. 1 0 l , 9 0 OX ( 1/2 0, 0 0 0 )+6 • 7 4 

= R s. 5 .1 0+ 6 .7 4 

= Rs. 11.84 

.fftft:it *'<~I~ ( 4 ~/ h ) 

~ifl 110 o!JA-l :kk~I~;;Jf- ~~~I&~ 1t.ai.1!..il"tf. :kk~~m~ ~t 

( 1) tl}% Jl~ lJ .&::. :;;& ,-,15" 7~ 7.:J ( ~ 3 8 ) = R s • 

( 2) 7J -€:4 -¥-4-7;!~ tl}% ( ~ 38 ) R s. 

( 3) tlJ%~1 4-~ = 10 {f. 

( 4) 7;!~~ 4-~= 25 {f. 

( 5) td_7J PJ!21J B ~ = 2 5o B 

( 6) ili4Jlfdli~ = 10 % 

( 7) Jit:ifi:i!!o!l tfl"tr .fiJ-T-= 1 0% 

(8) -~~=Rs. 0 .70/~ 

(9) ~fl= %7-i 

550 ,ooo 

1 90. 0 00 

< 1 o > iE m 1 ~ ~ :kk ~ ~ ail ~ ~# ~ m = o 

(11) 9J!;t (a) 0-f 75~~~ E~=to!J .iEtfl~ ~.)_~ a:!) tlJ%=Rs. 

o • o 4/bag (b) :kk 1)f!I~ :4 ~~I .t1.i ~ PJ !JJJ~1 71 ;: 5 ~ ~1 ~ 

-87-



~38. 4t/h i. ~.-tJ~~~ "0;!1:11~ i*~I~oll~i.9.J ~tl].9.}- tlJ-§-

~. 

% "*/~J- tlJ ..=i7J 
oil tlj fllU 6t/h 

..5!.. ..llJ ll,l (bin) '«-1:1171 32t 

~fL ~7J..llJoJ ~ e,l :!7c~ E§ a 
(1.8m dia.X2 .lm high) 6t each 

*7' :;fr 

~71< E§a 
~"'.iL ao 1f-7c:f7J 32t/h 

IIJI_.§.. ~Ill] 0 ) oi 32th 

~71< ~_g_ 281/s 

7J .&. * -tt .2l -¥-4f 7J. i.-
*7J.2l i.--t ..!! 41 ~ ll~ .Jfr --t]-1! 

;;.:J_7J .-tj -1! i.-
~~cot ;.tJ pJ ~;;tao) 't e,l ~ 7.- "' ""' =-a 
( ~:iii:1'0 ) 
7J ~~ 7J. 3:.7} 

7J. 3:. ~ ~1 -8-J &} i.-% ~ 7c:f 7J 
3:.1! ll,l (bin) 

-¥-4f~ oj 1teJ l!_ oJ_ r:j ( ~J- 7-f ~ 

1 Ot eaoh 

20t/h 

20t each 

±% ) 1 00 okg st eam/h 

%..JL @ Rs. 150/~ ( £.;;tcjjl~ 

:!7c~I@ol) ~ {[o] ~t:J-) 1600t 

'tl# 
-t~Jj!-.-(J_ @ Rs.. 3 00/ m' ( £.Acj 31}-

:!7c);1~ I@ of) :jf {[o) ~ t:J- ) 
.);l 0J. 2-i 1!. @R s. 2 0 O/ m' 15"' X 8m 
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~~ tlJ%(Rs) 

6 

200,000 

2 

2 200,000 

2 

150,000 

120,000 

10,000 

15,000 

24,000 

2 o, 0 00 

73 9' 000 
(740,000) 



j 

~ 7)y~~ Rs 0 4 oBO/ 1 A 

(12) MfiltA:(a) ~oJ~~ 1A=Rs. 750 (b) ..V-~oa~~ tA= 

R s • 50 o ( c) 7) 'i- ~~ 1 A = R s • 5 o o (d) .(H'-~ 4 A= 

Rs. 1 ooo 1Ht= Rs. 2,750/1 7ij ~ 

.(}-~ ~~ 4--e i*tii~lll- ~- I~;a}· fff~}foj) ~ {[OJ 

~ t:J- <tl- 4 0 

= 4X20X250 

= 20' 000 ~/ lif. 

(1) t~J%.ll} -¥-41-%~ {}7H}zt"t~l 

= (550,000-0.1X550,000)/IO 

=Rs. 49,500/1\1 

= ( 19 o, 000-0 .o 5X190, 000 V25 

= Rs. 7 ,2 20/ 1 1f. 

= Rs. 56, 720/ 1 \1 

= (sso ,ooo+o .1 xsso, ooo+t90 ,o oo+o .osxt9 o, oo o){o. 10) 

= R s. 8 0, 45 q/ 1 1f. 

-8 9-



( 3) 1¥- rl3, * .AJlll = R s • 2 , o o o/ 1 1¥

\i7J ~ .:i!.~J t!J% 

=( 1) +( 2) +( 3) 

= Rs • 1 3 9 , 1 7 0/ 1 \i 

~ ~ ttm 

= R s • 1 3 9 , 1 7 0/20 , 0 0 0 

=Rs. 6.94/~ 

ii!t ibM m ~-
tl) 'ilt ~ ~~ R s • 0 • 70/ ~ 

(2) 1t!:Jbti 

(a) !:k ~ 3.o!l .iEtll ~ ~ i:- f'F~ = R s. 0. 5/~ 

(b) i*~I~:4 fiit I4l~ ~ft.lfl= (Bs. 4.80/iiJWI«) X 

( 5 A/ jil -cij .A}- ) x ( 3 Ajil "tij/ 1 B ) + ( 30 ~ ~ .iE tft./ 1 B ) 

= Rs. 0. 9 0/ton 

~ 21:.%~ -s-
= Rs. 0 • 5 4+0. 9 0 

= Rs. 1 .44/~ 

(3} ·tl·-¥-~ -*v=Rs. 2,750/1 7~-i 

~ ~ Rm 
=Rs. 2,750/17~~+2,400~/17~~ 

=Rs. 1.15/~ 

( 4) .lf&#ft= 0 

-9 o-



( 5) 4=- -tl ~ -&-~JilJ = R s. 1. SO/~ 

~ aribtttm 
=( 1) +( 2)+( 3) +( 4}+ ( 5) 

= 0 • 7 0+ 1 • 4 4+ 1 • 15+0+ 1 • 50 

=Rs. 4.79/~ 

.. •. 

~~~~ 1~ ~ ~~ ~ ~~ ~~ffl 

=Rs. 6.96+4.79 

= R s. 1 1 .7 5/ ~ 

0
] ~ -5J U ffl~l ZH!IIi.9-l- rr•-& lEtll~l .Jt~I~ f'F* .E....st ~ ~ * 

t~t.A ~;-Jj op:.J- ~ ~ %1) 5E <fr ~ oJ q.. ~ ~ y. o] ~ -& ~Pr· ~ 1:_ ~ 

jj:o] f§oto}: ~2..~ .±*it I~9.1 80 ~/ 1 EJ oJ t+ 20 ,o 0~/ 11¥ 

~ ~ng:JJ 2..~ ~ :iF ar~ ~~c+. ~tlfl4 -*:~ ~~ ~ rJJ ~ 2 7t~l l'l 

~1 tUlHt~-& T- ~1 ~~ ~ 7J ~1-<J ~ ~ tij~ 7J:"-& it2-~ ~ c+. 

m f\ it :Iii* o11 ~"6" lE m 1 ~ ~ ~~, .rz:~ 5~ ~ •ru: am-& 

Rs. 11.75/~ 0,.1 fliiiDoJI tB~:it :IJ~oJI ~tij-Ai~ Rs. 11.8¥~ 

oJ ct. ~~E..~ J.lftit ik~, -*:!t ~ &~~ fW*fi}foJJ-Ai ~ ~ J&* 

lE tll.9.1 fdfif&~ ~ ~ Rs. 70 0 °] a}- lil5E &Pti J.lftit ~~ ~ 

llii:!t f'F~oJI ~%11 fj{~oj 4£:1>-!tl :1:~ ~ ~ Rs. 10.500] ~ 

c+. ~~E..~ J.lftit ~!!;!. Jlii:~Um-& cJ:~I Rs. 1.25/~ 

(11.75-10.50) oJcJ.. 
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~~~~ ~~ mtt~ ~R. €••~ ~~~ ~~ ~-~ •~ 

ey~ !iJl .lfPlJ ftx~ tl} ~~:11] lt. oJ.A]llJ +7t~ 1=_ Bf: ~ 4- ~ -i:: -t"~ 

'd.7J 0.4 ,._, 0.8 ll.J1PJ~ ~ ~~ 5\-Jil ~E._~ 7cJ ~~~ o]% -!-PJ 0~ 

y cl 'd_7J 4, OOPJ~ A§ .I.J .Q.j 7J ~ 7t ~E..£. ~A}~ PJ 5~ 

t:t. 

-Nawa~ Ali And T.P. Ojha.-
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