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"Education is a liberat~ng force, and in our
age it is also a democratising force, cutting
across the barriers of caste and class,
smoothing out inequalities imposed by birth
and other circumstances. "

_. Indira Gandhi
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~<t>I~ 7 "Eft~ ~ 31T~ Cf>I~, ~41\JFl ~
111"1 <t>

7.1 >Hfl1Cl11
7.2 tft "QC!' ~ 31'f<:rc;f "$I ~ "QC!' ~ c;wr
7.3 tft "QC!' ~ 31'f<:rc;f Cf)T '(i£11\Ji1

7.4 tft "QC!' ~ 31'f<:rc;f Cf)T Y1tj fU 1Cb ~

7.5 tft et ~~c.>!~Cb ~

7.6 tft et ~~c.>!~Cb ~ "QC!' '(i£11\Ji1 Cf5T wnfcffim crrc.>!" C/?RCf)

7.7 tft "QC!' ~ 31'f<:rc;f et ~
• <fIet 1fr.~.-q-. 'CfCi <IT.3lTt.~ ~
• ~ ~et 1fr.~.-q-. 1'[r;=;cp

• <fIet~~
7.8 tft Cf)T »lU~Cb'(UI

7.9 ~

1.10 ~lciGIClC11

1.11 cgt9 \3q£111~ ~

1.12 ~cr >rV11et \ITR

~ ~ cm ~ et ~ 6l1:

• 'lfffif <1 tft et ~ Cf5T ClfCfCl Cf)'X ~;

• tft "QC!' ~ 31'f<:rc;f Cf5T ~ Cf)'X ~ 3TN ~ '(i £11\Ji1 "QC!' Y1tj fU 1 Cb ~
cm ~ Cf)'X~;

• tfr cfi '(:j £11\Ji1 "QC!' ~ ~ c.>!~ Cb ~~ LR fufutr ~ et w:ncr Cf5T ~ Cf)'X
~. ,

• tfr "QC!' ~ 31'f<:rc;f et fufutr lfACflT gJT fcIm- XilY' ~ ~ Cf)'X ~; (l~

• tfr et ~ "~" ~"$I mf1{f ~ ~I

7.1 MtdlcFtI

tfr, 'lfffif et >lITil1dli "QC!' liSfCl~oT q~q'(llld ~cr ~ <1 ~ ~ ~ I tft ~ Cf)T
~FdSI'(i ~ fufurd' ~Fdsl'!i ~ 'BT ~ ~ I tft ~ ~ et ~ ~ ~ o/IT
~ ~ 3l~ ~ - ~ <:IT ij li CfJl (11 ~ I \Jf'{,f 3lT'T LR ~fCfJTru'$Cb 1Cl fcnm
\JfTffi ~ en ~ CR:IT ~ CR:IT Cf)T ~ 3lfuq) ~ \JfTffi ~ I .~ w:ncr cm
~ ..~ ~ ~ 7p:rr en ~ '(rill Cf5T 'tJCl '1l11 ~ 7p:rr ~ m "$I ~
rt I ~ ~ ~ ~ ~cr ~ et 'fIT:?l-'fIT:?l m Cf)T 'BT eRr "QC!' fq wT et
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~ I ~ tfi If ~ fTtaI~~i~ Gll'IT -eR ~ \JfTcfi~ I tfi c#t ~ ~ xwrJI
'~.XiJq lfct1 \JfTcfi~ 3tR ~ ~ 5 ~ 7 mmm- ~ ~ 3l'j)~al"1)i If >r<WT,
.if mm \rITill ~ ~ fcn tfr cBT 31JSfu, %IT If ~ 3lfT.:l ~~, ~ cm ~
>rffT"Ci~ 3tR ~ Cfcl) fcn 1fT ~ cBT ~ et ~ ~ eft cm >r<WT fcpm

\rITill ~ I 11AT \rITill ~fcn ~ ~F"lI'<~~'iIf tfi qff ,"~" ~ ~ CffiJ ,~m
\JfTcfi,~ I ~ ClfCfbR cm q~hNU~~'~ ~ ~ 11RT ~ ~ I tfi et ~ ~
if mflic;r ~, '~3TI cBT ~,~ A tfi cm wITrr, Cf)~d'1~I\J1tR<:lC1I~m' 3tR

, ~ . ,

~ et m cBT ~ 3tR cgu ~ GCJI~ll'jcm~ If ~ tficm wITrr fcn<:rr

\rITill ~ I'tfi cm wITrr ~ cm ~~I fiG I~~ et ~ ~ fcn<:rr
c
\rITill ~ ~ ~

~ ~ ~ et ~ If tfR:r CfR' "GT-=rr, cm 3ntm If Pic;rr~ \rITill ~ I

7.3 ~ 3ffi' CfCX 3lT~ .<PT 'fI·lI)\J1~

~ <PT ~~: ~ fcn ~ If CTf1frcf ~ tfi 3tR ~ ~ 31f?lCJI4d~1

~ ~ cBT ~ CffiT ,~ \JfT fcn C'PT+flT 99.5 ~ ~ cm ~ ~ ~ I

3lW]'-3lW]' fclR+r et ~ tTCcP CffiT if ~ mcf ~ I ~ ~ ~ mcfi ~ ~.
~ l1T?f \36ITC1"CR -~ ~ ~ _~ fcn<:rr \JlT x=rcmrrI tfi ~ ~ CffiT~,

CJldlCJxulif ~ 11~~1\J11, 31ICRf)\li1 3tR ~ ~-311CR"j1~;S ~ <tm q;1/'HT
m c{cfr ~I tfi If 0.5 ~ cBT +n?IT ~ ~ lKT~ ~.irm ~,~ fll~q)

~ ~ 311x:eftPi flh q~ C1lKT~ ~ ~ ~ alR et X1T~~ \3~IC1~ -eR <{g ~

If qRCJffid ~ men 3tR t2R ~TC1C1I~Cf)'i et X1T~~ ~ f.'jCbIC11'\liT x=rcmrr

~I <:f6 ~, Fckl~1 3tR t:1~*1Cf)141 ~ lKT~ cm ~ fli~ ~ \JfT fcn

~ 31('q +n?IT If ~ men ~ ~ ~ 'Br ~ 3N'1T ~ ~ ~ I CffiT 3tR
311x~Plf(}Jq~C1~ et 3lCffCITtfi if cgt9'3fXf ~ t:lCcI? ~ rn~1t:1~*lq'<l~, ,

q~t:I~;S, Fcbxl~'j, mtR, ~ 3tR ~ ~ ~ ~ cffi'~ cBT 4l'1Gl~.
3lR wrr:l,1IT(f,' UT et ~ ~R1 t: Ixi lR f~p.fx Cl?«fT ~ I 1lTlT 3iR ~~' et'
~ ~ ~ UT et ~. filll\li'"1 cm dlf?;jCf)17,1 if ~ 1TW ~ I

dl~$1 7.1: -QT CflT ~~

~ 3fmo~~
~ CflT -QT ~-~ CflT -QT

1) ~ O.5~~~~

2) ~tT CR-!T 99 ~ 995 ~

- ~~ 98 >ffi'rmf
- ~~ O.O3~

- CK'?1~1C'l O,50~

:rem CR-!T ~ ,
.-

2,8~~'~~ ,-.
(~, ~ cB-3Ti'tfR -q-x)

- ~ .'1I~wl~I~/'IDl1, 3,7 ~ 7.4- -
Fclclf?l1,'~ (~I~wl~M/'IDl1)

,.
- 19 - 34 17 - 38

"fQ5'( -, )- elCf)l 'l!1C'l ~1~wl~l~ /~ 26 - 48 18 - 37

3) 3RTtT cR-fR-3tR Ca,P,
. /Cu, F e ~'cB- c;rqur cffi

-

, .~

/

~ 31h ~ 3I'fm;r ~'
q~'iI~I. ~ ~

lfRIJ)
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3) mR ~ Tf tfi et q'l t'1ral Cf) ~ Cf)T quR ~ I tft 3lR <reX ~ c6t
qR~It''II.~~'\J1'1 ~

............. : ,..•.......... -.......................................... 1fR<I)

~R1q?~<1 \(1fi1<1f.1Cf) ft~ lig~q:of -gm ~ ~ ~ >n:Wr tfi c#t Rl~~t'1C1I3lT
3tR ~ Rl~Ice)Cf)\(OI Cf)TquR ~ et ~ ~ \JlTcIT ~ I lil'iq?~pC1 Gm3lT et
~ f.1flm 1Wl 3tR '4x=r et tfi et cgt9 lig~~of ~!;!c>lf?lCf)~ <TT~ cm
C1IR;JCf)17.2 Tf ~ TJ<IT ~ I

dl~<f)1 7.2:~"fl ~ 1JT1l ~ ~ ~ ~~ ~

~ ~"fl "<f)l ~ 1JT1l "<f)l ~

~-~Pfrcx (~3fR) ~ 42.0 42.3

,{:qlf.1Rhch~I"1 l1R 230.1 227.3

ft-cri-~ l1R 32.3 26.7

ql~"'<-ch l1R 1.41 ·1.76

~l1R 29.4 . 33.7

FcP'{~I"1'{11R 28.52 22.16

tT1TCR.QIT~ (0 ~.) 16 - 28 15 - 23.5

~(O~.) 32 - 43.5 28 - 41

~ (cfIc;rr <rf.1c/uft) (f2:"1c)lilc'<) 0.8 8.8

7.6 "fft ~ ~~~ ~ 3TR ~~~\JI'1 cp) ~~ ~
~ <t>1'<<t>

~ fcp ~ ~ ~ fcp tfi, ~ ~ Gm f.14c1IPd ~ ~ I ~
\( Ixi 1<1f.1 Cf) ~ Tf ~sr CffiT cm CffiT ~ et ~ I~ [7&1xi \( I~~ et ~ Tf \JWlT \JlTcIT
~ fumTf sr=r 1:fGT:m c#t ~-~ ~ ~ ~ mcfi ~ I ~sr CffiT Tf WNlT

500 CffiT ~ \iD 4 ~ 26 <TT~ ~ ~ ~ CffiT ~ ~ ~ ~
~ I CffiT ~ Tf ~ tR ~ ~3lT c#t xi lixic«11 ~ \i1TCfi ~ -c>t-cFl <T
~ <TT~ m ~ ~ I 1Wl 3tR '4x=r et tfI et cgc>f ~ Cf)TWNlT 80 ~
~ ~ CffiT ~ Cf)Tmen ~ I <T~ - qI4~Cf), ~, R-cQRCf), RIR~~Cf) 3tR
~RCf) I ~ CffiT et 6fS~ CffiT ~ WNlT 3 ~ ~ "l"lfuc:r ~ ~ I

~sr CffiT Cf)T CffiT ~ xi Gll \J1'i ~ ~ ~ CffiT ft~ 3tR >l ClIf6 <t1<1 ~
cm >1~ Cffc1T ~ ~ II &1'i iCf) ~ fffi fC C'1~Cf)\(0 I ~ vD tfi c#t 7fO'i" cm
wnf¥ Cffc1T ~ I <TCffiT ~ ~ 3tR 3P:T ~sr t:lCCPT ~ 3fC1":fin<:rr~ tfi, c#t
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"Eft. ~ 3l'f~ 3Th 3l(>q ~ cm ~ w-nfclo ~ -gl cfltf ~ ~ crx-rr ~ ~ q 1~ reCf) ~ R-c QRCf)
<mT ~6 ~ ~ ~ 11r5IT 3tR ~ ~ ~1~f7C'1\(NI~\Sl ~ ~ lll?l'T tfI cm ~

~ ~ 3tR ~ GAT cm'~Cf)R1(4'~ ~ 1~ ~ cwf:r 1RlflUJ ~ ~

q>f ~ ~ ~ ~RCf) 3tR $>h~Cf).~ 3tR ~ ~ ~ tfI cm ~
~ -g 3tR <rg ~ \~ -;fflT mm 1

\3q4@ ~ ..r xf un ~ +ji50'1cro1 ~ 3tR ~q crx-rr ~ fufits >l14J1~C'1 cm
3tR 3lC1c1: tfI ~ ~~c'l~Cf) ft~ ~ \(4<jl\Ji'i cm w-nfclo ~ -g, ~ -g -

~ ~ \JI"lftr <PT ~1ffCf: ~ 3tR 'Wf ~ ~ xf Tf[<:f ~ ~ 3tR ~ ~ ~ .~
~ tfI ~ 'j)UICif11 ~-~ xf ~ mcfr ~ 1 ~ 3tcR q>f 'CfJRUT t. ~ \(O(n~ft\Ji un
fcp 31C'1'T-31C'1'T -g, '\3"i"CfJ1 CrffT ~ >l14J1~C'1 3tR ~ t:fCCf) ~ $xlC:~'i '\ill: fcp
~ ~ ~q .r -;fflT mm, ~ Cf"\Ji'b xf Tf[<:f ~ ~q xf ~ tfr q>f ~ lfIc;rr mm ~ 1
Tf[<:f ~ ~q 3tR ~ ~ ~'CT ~ CrffT q>f crx-rr ~fi <j'1\Ji 'i (41fc;j Cf)1 7.3 .r ~
'lTm ~ 1

qffi 31l'(>f '4"~ ~l'q crm (%) l'fnT ~l'q crm (%)

qfeRCl) 4.4 3.2

~41RCl) 1.5 2.1

~qRFc1Cl) 0.8 1.2

~ 1.3 2.6

~ 1.8 2.8

f?lRfkCl) 11.9.10.8

q1.,"1re Cl) 33.1 30.6

«l1RCl) 12.0 10.1

3l~ 27.2 27.4

Fc111Fc1Cl) 1.5 1.5

Fc11'1Fc1f.1q; 0.5 0.6

~ ql~reCf) ~ \("~llRCf).~ cfltf ~ ~ CrffT~, ~ ~ CrffT.r ~
-g)cf -g ~ ~ ~ ~'CT xf 5jrff tfI, Tf[<:f ~ ~q xf ~ tfI ~ (jC'f'iT .r ~ ~
mm ~ 3tR ~ ~ ~ ~aTICfC1" ~ ~ -g)cf -g 1 31LACrffT ~ \(44'1\Ji 'i .r
~ ~ Cf"\Ji'b xf Tf[<:f tfl3tN ~ tfI ~ ~ ~~c'l~Cf) ~ (~ 7.2) ~
~ ~ xf ~ -g)cf-gl

~ <PT ~: ~ ~ qffi ~'t.TRJ ~31T ~ ~ ~ ~ mer -g- ~ m-,
>!lfu 3tR crx-rr un· ~ cgc;r 1:JTCTCf) -cWrCfJ mm cm ~ '-g 1 fuLt ~ ~ ~
\(~x~ICi ~ ~ tt <) ~ -;fflT -g)cf ~ ~q ~ ~ ~ f.11:rtur ~ ~ ~
~ ~ -w:r .r ~ <) ~ -g)cf -g 1

'CfJ) 3lT6R.r >!lfu, ~q -mtR ~ 'Wcl -g 1 3W1c1R LR ~q CrffT ~ \(i'~c'lflul .r
31ffiR ~'Cfi -mtR 3TlFlT 4111~ I'i -;fflT ~ 1
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~) Cffif / ffi;:r 3fix ~ ~ cm Cffif ~ fi~~ ,IF! ~ ~ ~~ ffl cp ft'~ lR
~~wncr5trr%I~~~~~~~ctr>mIT

. 3fix 311~~-s"H'1R ~ 10 ~ (fq) ~ \JffifT % ~ fk~ RC{) ~ -q ct;tT
~ ~mcfi % vn ftp ~ l1Al ~ ~ ~ mcfi % ~ ~ >mIT

20 ~ (fq) ~ \JlTill % 1 ~ ~ et> ~ ~ ~ -q ~ ql~~cp

.~ 3fix ~ Cffif ~ ctr >mIT ~ WlR ~ -q uz \iiTcfi % 1

stll q)c1~ cm Cfc;r, g I~~~\JiPI ?I stll q)c1~ cm ffi;:r, fffi;r cm ffi;:r, ~ ffi;:r, ~
~ <:IT~ 'BT ~ ~ 3fix fk~Rcp ~ cm ~ tcfI % 3fix ql~~cp

~ ~ Cffif ~ cm tRT tcfi % 1 ~ ~ ~ ~ ~ <l5 PlCPC'ldl %
ftp ~ ~ 3fix ~ cm ~3lT cm furc;rR ~ 31R Ip1 '1R 3fix q'1~~ cp~ et
l1R ~ fCl~Pl fll5cB~ I'i '1R tIC "\Jffcf~ 3fix ~ 31R ~ 3fix 311~~-s~'i '1R ~
~ ~ 3fix ~ tfr~, c;l~<;lx 3fix ~ -q ~-~ ~ ctr ~ 5trr

% 1 'iIRllC'1 ctr ~ furc;rR ~ ~ ~ 3fix FrlRfkif ~ cm xm ~
\JffifT % 1 C'frfu:rr ffi;:r ~ ~ cm ftl C'IIII I \JffifT % ill ~ ~ ~ ~
\JffifT ~ 3fix ~ ~ ctr l1T?ITtIC ~ % ~ 3lTX Ip1 '1R tIC \JffifT

i 3lR 3i1~~~1 '1R ~ \JffifT % 1

~~, x:1Cj)C'I~Xi,~ 3fix ~ ~ cpIJfgl~~c ~ ~ cm furc;rR ~
lfCffiFf Cffif cm fi~~~ 01 5trr %. ~ ~ ~ ~ Cffif ~ ctr ~ -q 1 ~

cm il XIll! g ctr mx1 <:ITXiI~ ~ \Ji <:IT5XT 'il'RT furc;rR ~ ~ ~ CffiT ~ %

~ ~Rcp 3fix $qRcp 'd'ffi ~ Cffif ~ctr~ >mIT~ t 1~ 31R

Ip1 l1R 3fix q~~<'{~ '1R ~ 5trr 1 ~ lR ~ et> 6TlG ~ wncr ~

\JffifT % 1~ mx1 <:IT5XT 'il'RT ~ >mIT -q furc;rR ~ ~ 31141~ 'i '1R CITC'1T

.,-4 lfCffiFf >ITC<f 5trr % ~ ~ w<R ~ ~ CffiT ~ '~d1Cl Ix it ~
~ 1 ~ ~ (~) ctr m >mIT furc;rR ~ \JfT ftp w ~~ it 3fix mtR -q
~ it 3Ktic1~ 3i1;q'1~'i '1R (~ 30)3fix ~ 31R 1p1l1R 3fix 41c'l~
l1R crrc;fI' lfCffiFf CffiT ctr >ITC<f mcfi % 1

~3lT ctr 3lT6ffi ~ 'BT $ x~~ 'i, Rlc IFrl'i ~ 3fix Rlc IFrl'i t ~ cm wnfctd'
CRCfr ~ 1~tT CffiT -q ~ cmt 'BT ~ ~3R1c'f RlcIFrl'i ~, 3lT6ffi $x~~'i <:IT

c;frcR -q ~ RlcIFrl'i ~c;;:p'lgC'l et funcf, ~ ~ % \JfT ftp 3lM: ~ ~
$~~~'i <:ITRlcIFrl'i ~ ~ ~ ~ ~ 131(1: 3lT6R -q ~ ~ cm xm ~ CffiT
-q ~ -wfcm l1T?ITcm wnfctd' ~ 1 ffi;:r ctr ~ 3lfuq) furc;rR ~ 3fix ~ ~
ctr .,r;n ~ m~~ lR lfCffiFf Cffif -q $ ~~~ 'i 3fix Rlc IFrl'i ~ ctr >mIT

~ it ~ % 1 ~ ~ lfCffiFf CffiT -q c'lq)lfll5~~C'I ~ RlcIFrl'i t 'BT ~ ~,
3lT6ffi ~ cm % 1 ~ \R-1cl?T xm, ~ et ~ ~ ~ ~ lR 'BT
~%I

lfrwT Cf)f wnq: lfCffiFf CffiT et> ~ ~~ ffl cp ~ ~ Cffif ~ lR.~ cm -mal
>!11[q ~ %1 ~ et> ~ ~ ~ ctr ~ 'BT ~ ~ %1 ~ et ~
-q -gxr 'il'RT ~ .,r;n -q ~ 5trr % 3fix ~3lT cm il x Ill! g -q ~ et> ~ 'BT
~ \iITl1T \JffifT % 1 ~ et> ~ -q -gxr 'il'RT ~ ~ 5trr 3fix ~ ~

. Xi I~ ~ \Ji, ~ crrr 3fix WGR 'il'RT ~3lT cm ftl C'l11l1\JffifT % 1 ~ ftp ~ ~
~ ctr ~, ~3lT ctr 3lT6ffi ~3lT -q q R Clcf'i ~ lfCffiFf CffiT et> Rlc IFrl'i ~ CffiT

~ fi~'I\Ji'i 'BT ~ ~ 1

/
/

'Eft am' ffCX ~ ~

qR'lIt1I. ~ ~
lJACt)
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"Eft.~ ~ 31'tx 3fi.Yq ~ ~ ~.fcriq et wnq: ~ 101Cl~1~ ~"flTl1!ft cm w:rrr ~ ~ I

cmr ~6 ~ ~ et ~ fctxtT ~ ~ cm 31tRR ~ ~ "QX CR1T 3ll=(1">i1Cf)I~C'l 3fR
~~~~Cb ft~ If cmt eR ~ ~ m-w I ~ $,M~"1.Rlcl~"1 ~ 3fR t 3fR
Cf)I{lI)lfC;jrq~ ~ 3Rl f.1l1l ~. ~ ~ ~ ~ ~ ~ ~ 5tf t I ~

~ et ~. >1fifCb'! dl et ~ 'CRUT "QX ~ ~ 'l~. 4IfM'ICb,!OI. ~
f.1mur -m X111<l$'11 R"1 3fR RIc I~"1 ~ ~ cgt9 a:rftr ~ mcfI ~ I ~ ~
~ ~ ~ If ftRA ~ ~ cm tilil~~1 !?rn. ~ tlCCf5T cm ~ \1""G'1T

tT q)l1 m-w ~ I ~ ~ ~. ~ ~ et ~ If Rlcl~"1 ~ ~ cmLffr
~ ~ m \fffifr ~ ~. ~ ~ cm ~ cm ~ WTR et GRR 3fR
~ If ~ et 1f~ ~ 11cR5R ~ X111<lCR1T RIC'l4~fl C'l RIc I ~ '1 ~ qfr ~ lfT?lT.
CR1T If ~ If ~ 51·\fffifr ~ I ~ ~ X111<l<:IT ~ X111<lC1cP ~ cm.~
~ et ~ ctl4lil"1 cm 1250 ~. ~ ~ ~ ~ Rlcl~"1 ~ ~ lfT?lT cmLffr
~ tfC \JITctT ~ 3fR $,<1 <::1'1 WPflT ~ (R'g -.=r.R m \fffifr ~ I ~ ~ ~
~ ~ cm t'ICb1R't>,<'IC'l ~ lfT?lT "QX cmt wncr ~ ~ I ~ If e,'ICb1R't>,<1C'l ~
et ~ If 1fr ~ xwr ~ I ~ 'l'lT<l 11cR5R ~ cgc;r Cf)I {lI)l fC;j rq ~ lfT?lT 75 ~
218 ~./ 100 m. et ~ mcfI ~ \J1T fcp 'l'lT<l SlCffll"1 (~ >1fi«pct 11cR5R If)
61-67 Pi.m. / 100 m. 3fR ~ lJ<ffiR If cm ~ ~ 46 ~. / 100 m. et 11'T'1T
~ ~ mcfI ~ I ~ <:IT 11cR5R cm ~ If ~ ~ fctxtT (R'g ~ Cf)1{lI)l fC;j rq ~ a:rftr
~ mcfIl

tfiq ~ 2

1) ~ 3fR ~ ~ et ~ ~~~~Cb ~ et "'1ll1~ I ~ ~_cm
lWR et ~ "QX WPm ~ I

.....................•.. -..•...•.......................•. <.' : .

... ~ ·A······················ .
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3) ~ cmr et> fj<:illJl'i 3iR ~~~ ~ Cf> ft'~ lR ~ cpI ~ <PTx=fa)q .r
m~1

....................................... ~ ~ : .

i
tft et> '{j~CI~ fcNur;:r et> ~ 101Cl"n1 Pt £i<;l°1 ~ ~ "ffif ~ I 101Cl"n1
f.1<:t?rur cpI ~-~ Cf> I~ClI~ et> 3R1TCIT,5l1R ~ .r ~ ~ x:fi 10 ICI"nI Pt£i <;l° I
~\#ffllll ~ &R 101Cl"n1all~ClIfl'i et> ~ ~ xl ~~. ~ I tft.xl ~
li6~q:of lj)01Cl"n1 Pt £i<;l°1 ~\#ffllll ~: .

• ~ 3l'1fi1J>lUf ~2WT ~ (~) 1954

.~~~(~~)

• fct1:ruR ~ f¥Ta:rur Pl~~IIC111 (~lllilc6)

• ~ ~ 'iIQdlC1 ~
',.

>r~~, ~ 101Cl"n1cpI ~ CRdT ~ am ~ 3NaTI3lf et> ~ ~
CBl ~ ~ ~ .r ~ ~ ~ I 3flWfrGl ~\#ffllll ~~ am
~ ~rmCf> ~.~ am ~ CBl ~ ~ 101Cl"n1~ ~ CfTffi ~
'{jPt~ild ~ ~ I ~ ~ 'iIQd'lC1 ~ '{jPt~ild CRdT ~ fcp ~ CBl@
31fCPTX.r tfcp fcl><n 'l<:rT ~ am ~ CBl \Nf 5fRf <PT~ ~ "IJ1TdT~ ~

~~"WTxl~m~1
i) ~ q} 4') ~ q) ~ 1JR(fi

~ 3l'1fi1J>lUf ~~ ~, 1954 et> 2003 (fq) et> ~ ~ et> ~
tft, ~ <IT ~ ~ ~ <IT ~. ~ ~ ~ qufcp ~<IT Gfuxa-TCf> .,
fB<;rrID,xl ~ "WTxl ~ !?R CfR>fr ~ ~ ~ cmr ~ I ~ am ~ wfW
~~~ lR ~ ~ ~tft.r ~ctrl1f;IT 0.5 ~xl ~.,-grir;fr
~ am ~ ~ cmr ~ (~q;~q;~) ctr ~ ~. ~ et> "WT.r
~ ~ ~ 3.0 ir;fr ~ I fcrfcm ~ ~ ~ WWr >Rm et> ~
3Rr ~ 3NaTI3lf '?f ~ dlR1Cf>1 7.4 .r ~ 'l<:rT ~ I

/
/

~ 3!h" m 31'fl«;r' i1ft
q~'lltsjl. ~ ~

1fACP
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~ / <6"S( mfffif "SR~ 400~. 1R ~~ ~~ftq
~CfC'Jlfk,< ~ ~1fR

3l{Joll<'1i1 ~. 3RP1. m. §RllIOII 40.0 43.0 26
(cpqm ~ ef?r).'~~. ~
~~. ~. ~ (~ef?r ~
3f<'1lCIT),~. ~. ~. 11l11~'S
~. ~~ ~ ef?r ~ 3f<'1lCIT.
~. \Jffi~. \3't1'<liI<'1. c;raTIftq I

:

, ~. §RllIOII (cpqm ef?r ~ 3f<'1lCIT). 40.0 - 43.0 2,8
~. Rifcl-cpsot. ~ ~. (~
\3Ll-~ ~ 3f<'1lCIT). ~ I

3rTu ~. CfJ1kCfJ (~~~
<,

~24,40.0 - 43.0
3f<'1lCIT 3RT ef?r). Gl"G'<" ~ '1lR ~ I

~. ~ ~ 3lR ~ ~ cpqm
~ ef?r* (cpqm 'CiTR ef?r). ~~
cpf~~.~~cpf
~~I

~ (~~). ~ ~ (cpqm 40,0 - 44.0 26
~ ef?r ~ 3f<'1lCIT). q i~il {1I

~,
(cpqm ~ ef?r ~ 3f<'1lCIT 40.0 - 43.5 24

3RT ~).

~ ~ PlCfJl~I'< 41.0 - 44.0 24

~ 40.5 - 43,0 28

~~'tIcr 40.0 - 43.5 24

"

* cpqm ~ ~ ~:g. \if5T ~ (cpqm ~~) ~"f(R tR ~3lT q;) ~ ~
:g 3lR ~ ~ ~ ~'8T'<T ~ ~ fc(Krr 1"J<lT ~. <flfI 0.5 ~ xf
3lfuCfJ "1tT 3lR ~ ~Lfj~Lfj~ (31~ ~ ~ ~ if ~) 3.0. ~ -qita:rur
(-)ifm.rrl

ii) ifCX 31T1:fC1 ~ 4) ~ 4>~ 3ffi ~~ ~

~ ~. 1954 cB- 2003' (fCf) cB- ~ ~ cB- ~ ~ ~ <IT
f.Wtc1 ~ crm ~ ~ ~ \JlT ftp ~ ~ <IT ~ ~ mr<l mm ~ 3tR
c;qIClg IR Cb ~ ~ x=rn:r \JR1 3tR TR crm irfr lff?IT3Tr cm ~ ~ \IlTill ~ I
~ ~ cB- 3lC'fTCIT \JlT ftp ~ cB- 0.01 ~ ~ ~ ~ m. ~ ,
>ffil-311Cff11CblxCb ID x=rcmf -g ~ ~ cB- 31TtTR tR lff?IT 0.02 ~ ~ rffiT 5f.:ft
~ I <TIV~ cB- ~ f.1crffur 1DiChil ~tfr lfRCPT cB- ~ ~ ~ (~
ctlfc;jCbI 7.4) I ~ ~ R~Cf~~'ilcx ~ cB- \JlT 400~. tR 40.0 ~ 44.0 cB-"4fq
c#t ID-;fr ~ I ~ ~ ~ cB- ~ if. ~ lfR 24 ~ f1+;f rffiT ~
~ I ~~ &RT' f.1crffur ~ cB- ~ ~ ~ cB-lfRCPT cp) ct Ifc;jCbI

7.5 if ~ 7l<lT ~ I 1
1

!
j

I



Sf)_~_ ~~ aN~..
1. ~ CffiT, ~ Gm~, ~ .' 99.5

·2. o:rfr,~ Gm~, ~ • 0.5-.

~ R~Cf~~Jllc,! ~ (400~)3. 40.0-44.0

4. ~-~l{R,~*' 21,22,26,28

5. lJ'Rf CffiT ~, ~ (~ ~ ~ ~ 1)) .~ 0.3

Q'(1CR11$'5 l{R, m~ (m fcl;c;IT) 3lICRft\l1'1 ~ fl1<;ft'6.

~,~ 0.8

1 'IDll 1) cp'l f<;t qJ 147. -

* fctfcm ~/~ wfmf ~ ~ ~ t:\T ~ WlR 3lR.~ l{R (~ 1.4) I ~
'(fCX ~ ~ ~ 3lR ~ l{R 24 m-rr ~ I

ill) ~ ~ 'PISlI<6.1{Rq)

~ fcIc1uR xl ~ ~ "~" 11ffif ~ qJT 3fCRT ~'5J1Ir$ t 3fR ~ ~

f.1\;fr ~'5J1Ir$ ~ t I ~llJ1lr$ ~ m $lJ1luf!i$'!UI, ~, ~. 3fR 61llI6l1'11

~ cfi ~ t I <lll'ACP xtlffBi$ ~ 3fR \3~IGCj'))/Fclf.1J1fC1) 6RT m tfr cfim
m cmt 3Rl ~ crx=gcfi ~ ~ ~ ~ ~ (flf$ ~ cm 3Wcff(f fcnm
\JlT ~ f$ ~. ~-~ jUIClf11 3fR ~ Cffi>fTt I tfr cfi .~. ll'ACP
WET ~-B ~ ~ ~I "~" et ~ tfrcm ~ ~ -B ~ fctRn.
\iffifT t I <l ~- ~ (~ ~ ~), "~" (6XT ~) 3fR ~I ~
-tt;s" et ~ ljUIClf11~ ~ ~ ~ et ~ ~ ~ VRft tT
t 3fR ~-~ lR ~. ~ ~ f$m \iffifT -g I tfr ~ ~ ~ cm
('11f(;j i$1 7.6 -B cmt<n 'l<TI t I

dl~q)1 7_6: 'Eft c6 ~ -R-6t (1{Aq)) I
(

If&fur lfl'Ol

~~ .. ~

~ ~

€ft.3R.~ (400
~.) 40-43 41.5-44.0 42.5-45.0

3lR.~. l{R (~ q)lf ~) 28.0 23.0 21.0

~l{R 1.0-2.0 0.5-1.2 0.5--1.0

:rem CffiT ~ (%~) ell. ~ ~ ~ ts ~ '1.4 ~ ~ ~.
~.~~~~2.5~~~

o:rfr(%) 0.3 ~ ~ "11ft
..

~ 'ClftefUT ?liy " fJ'lCfl
.

qJl$Cl~'!IC'1 ~ 'ClftefUT ?IiY" fJ'lCfl .

/
I

f tfr 3Ih'. ~ ~ ctft
qRai Il!I I. tlmw'l ~

1f'Aifi
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\JWfT t I, ~ 3tR ~ ~ x=crtP et ~ ~ / q Rl'45,<ol mc;rrm ~
~ f¥T/RUT ID'<T ~ UT--$'T ~ 3tR1oICl,1I ~ \JlTq ~ \ifRfi t 1 ~ UT
et .~ coT .~ ~ ~ ~ 3lfq-cflTfun ID'<T (~ 3tTx ~ "CZlTY"R) 3l~
~ G111 ~ ~ ~ ~ ~ ti!l~ct fcp<n \JWfT t 1 ~ R1~Jltiol lR, ~

~ lil'ic{'i51 ~ ~ 1WTI \jffilT t en ~ ~)~ ~ ~ mRffi CO{ ~
\JWfT t 3tR ~ coT \ffi ~ ~ ~ ~ ~ ~ ~ ~ ~ cpl~ClI$ ~
cm ~ CBX'iT~ -t 1

mq~3
1) ~ 101Cl't11 f.'lti~ol .q\iiR1~let "'iTl1. ~ \Jll UT ~ ~ ~ et

101Cl't113llNlfh et ~ bl1R ~ 1l ~ % 1

.'....................................................... ·······1·············································· :.

...............................................................................................................................................................

3) Wl· q)Lfffi (~) ~ aT?IT ~ cmT ~ t7'~ aT?IT 1l tfi et Cf>'R ~
. ~~Jl~cp ~a1fUrcp ~ wnfctf meT %7

4) "~" et 3lWffi ~ tfi ~.~ et "'iTl1 ~ 1~ ~ ~ ~
~ ~ ~ ~ \JlTq, ~ et ~ Cf>'R ~ cRT/RUT~ "\JfRT %7

.............................................................................................................................................................
~':.r

.............................................................................................................................................................,

/
/

tft am ~ ~ <1ft
qR*iI~I, ~ ~

1fRCf)
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·.

~ ~ ~ Cf)T1lJ1T t I UT ctT WRT B 3Rl
~ /CffiT cfi ~ ~ ~a1fUrcp cfi ~ llR ~
mcrrtl -

fcrfcItr xTlTI cfi \NqR cfi ~ <ITUT ~ ~ ~ cgt9
~ ~-~ IT1C11 Cffx ~ fclxrr \i1A qrc;rr UT I

~. <mT3lT cfi ~ 5 lJT1l CffiT ~ >f["((f Cl1~q~~C1
3tR 3lRl C1ll~ftC1 CffiT ~ cm ~ m cfi ~
~ O.IN a:rW:r' tffi;r cfir1.c;ft. c§t ~ I

40° ~. LR CR"C1'. UT <ITqlxG~fi oTx1 UT cfi l1tur1 ~:pR
cfrc;fr ~ cWTf cm ~ ctT cplft Cf)T1lJ1T I UT Cf)T

31q Clct'1 iCf) Cl'1x:tIf?t CffiT 3tR 3Rl "ffi;ff ~ ~ mcrr t I

<:lb llR, 0.1N a:rW:r tffi;r ctT fl1c;ft. ctT ~ t ~

~ <mT3lT cfi ~ 5 lJT1l CffiT B ~ \JfC'f B
RlC1ll ~ft C1 CffiT ~ cfi cm-q) cm ~ m cfi
~ wWT fclxrr \JffiIT t I 3Il'X ~ llR j{.c<:lCilll ~
~ Cf)TllR t 3tR 3Rl CffiT "ffi;ff ctT WRT B UT B

~mmtl

~~~~~~B~~~Ncr
~I

ttl~f.'t ftb<th"r;::r ~~: ~ lJT1l CffiT cm f{11 ,·nlfll$ m ~ ~ ~ KOH
ctT IT1~HWl ~ ~ I <:lb ~a1fUrcp CffiT ~ ~

~~~Cf)T~tl

De Sukmumar (1980), outline of Dairy Technology, Oxford University Press, Delhi.

Tufail Ahmed (1980), Dairy Plant Engineering and Management, Kitab Mahal,
Allahabad.

3lT% \3m B PIk1fc;j ftl Ci ~3lT Cf)T'<il"11 ~ ~ I ~ ~:

~q~ 1

1) i) UT ~ IrRT ~ ~ CffiT ~ I ~ 31'FfT ~ ~ ~ men- t

\Y11" fc{J~ "'<1T l1cPT"S3iT <IT~ "'<1T ~ ~ qfr ~ Cf)Tmm t 3tR

\Y11" fc{J >PJCfC1fctfQ LR f.11R CWfT ~ I m~ qfr WRT B UT ~
~ men- t I ~ ~ ~ ~ <mT3lT~ ~ ~ \JffiIT t I

~<:lb~mmt~~~B~~~Cf)TwWT

~ fclxrr \JffiIT I

ii) ~ct B tft Cf)TwWT ~ ~ ~ ~ ~ ClllqlRCf) ~ ~
~. ~ t I ~CfI<:iI B ~ ~ tt UT Cf)T~ RlCf)fft Ci m \JffiIT t I

GltolCf)re61'~ ~ <mT3lT ~ ~ ~ CffiT cm tft ~ ~ B

~ fclxrr \JffiIT t I

.. . .

/

tit 3IR ~ 31'fm;J ~

q~I1I~I, ~ ~
lfRCf)
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-eft. ~ ~ 3Th 3f(WlJ . ill) 1fffif if cgc;r ~ \W~IG'i cpr ~ 28 ~ tfi 6RR 11 ~«lli IC'1t$<IT
cmT ~~ \JlTill ~ I .

iv) ~ cp) 'eft if ~ cfi ~ ~ - x=ffi1 }I-\It:llfTlcnl.~ cp'TC'fT1T(fcpr ~
~, W~~, cfttf ~ 1U1cl'nl, ftlrur if ~ cp'T~ ~,
~ ~ wWr, ~. 3tR ~ ~ ~ 1fi 'eft ~ \Ill ~ ~ I

2) ~> ~ crm, 'eft 3tR ~ ~ ~ ~ "£fCCP ~ 3tR ~ ~ 99 ~

3lfucp mcfi ~ I ~ ~ S::1~fTC1x=i'!I~;S~ 98 ~ ~ ~ I 3Rl
"£fCcl) ~ - 451'{"q)1~fC1;s, CfCYfl'<t1C'1,~ crm, ~ <$c1R'i .3tR FclclrH
~ 3tR tl ~Cf)l'wr 0.5 ~~ ~ mm~1 'eft if ~ ~~,
~, ~~~I~;S ~ 1fi ~ ~ I

3) ~ 'eft, ~ cpr ~ Wd ~.3tR 9.0 ~ /"!f1ll cp'T ~ CRffi ~ I

iI) ~~~iRrr~1
ill) <:ffi'~ ~ ~ Fclclf?l'i ~ 3tR t ~ crm FclC'1ll~~c;r Fclclf?l·-t'i cpr

crrw ~I

iv) ~ mT cf; ~ ~ CffiT ~ 'eft GRT 1fi >rGT'i" ~ \Jfffi ~ I

v) 'eft, ~ ~ ~ ~ 'eft, xi~fTlid ~ '11C11Cb ~ cpr tAT ~ ICP~ Cb ~
Wd~1

"ifiq ~ 2

1) ~ 'eft 3tR ~ ~ cf; ~ ~~c>l~Cb 3Tfi1c;fa1fUrcp~ - ~clllx~ R~~llilc'!
~, 1tqi. lil~'liC'1 BR, ~ BR, 3l1~1~'i BR, om ~ ~tft
~ 3tR llC'1'iiCb I

ii) 'eft cp'T Fcl~1~dl3lT cf; ~ ~ llT'"11 cpr ~ ~ ~ I

ill) li Cffl{'iCl'li I cf; ~ 3Tfi1c;f~ cf; BR Cl'i ~ ~ crm / ct;r 3tR ~ crm
llT'"11 ~ ~ ~ 3tR 3TWf.s}lUf cp'T \JfTq cf; ~ ~ >nWr M \Ill

~~I

<$xl Fe'i cp'T 41 \JiG l~ ~ <n<:Tcpr 'eft cpr x'<T.Lfu;rr iRrr ~ ~ ~ci7f 'eft
~ ~ x'<T~ ~·iRrr~1
~ cf; 'eft cf; 3lR ~ BR, iR=f am~ ~tft ~ 3tR l IC'1'iiCb, <n<:Tcf; 'eft
~~~~I

cfttf ~.~ CffiT~, ql~FeCb 3tR fk~RCb ~ cf; ~ ~
cf; ~ ~ cpr 'eft, <n<:T cf; 'eft ~ 3lfucp oTx1 iRrr ~ I

~ ~ ti£!l\i1'i, <$'I!Ycl'i cp'T1IT?IT, Fclclf?l'i ~ 3tR 'eft qJT c1Cb1fi:px1C'1,~
cp1: ~ \Jff'l ~ :qR ~ wnfcrn ~ ~ I

~ ill45C1"1cpr ct;r, ~1~~lvl~?I ill45C11cpr ct;r, fffi;r cpr ct;r, ~
ct;r, ~ #r\i1 <:IT~ 1fi ~ ~ 3tR fk~FeCb ~ cp) ~ ~
~ 3tR ql~FeCb ~ ~ crm ~ cp) tRT ~ ~I ~ ~ ~ ~
llf~ <:ffi ~ CbC'1dl ~ RP ~ ~ 3tR ~ cp) ~3lT cp) ftrc;rR ~
3lTfc,'fcp ~ 3tR \(-clllRCb ~ cpr xm % \ilRff ~ 3tR qlf?lFeCb 3tR
~ .~.~ cpr xm tR: \JlTill ~ I

..

2) ~

iI)

ill)

~ '''' I

3) i)

iI)
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ill) ~ cp) :qXIII I6 c#t urn 'IT fi I~ cYl\Jj 'IT 5XT 'qffl ~ ~ ~ lfCRSFf cmr
.~ t ~ ~RCfJ 3tR et)qRCfJ ~ ~ cmr ~ c#t ~ llBIT
~ t I ~ 31R ~ llR 3tR q1cYl~ llR· ~. ID \JffilT t I

4) D tfr fclf.1li f °I c#t ~ ~ ~~cYl~ CfJ 3lf1ic;ra1fUrcp ~ ;:ffil' % I.
ii) fclf.1li f ° I et bX 'ERU]' lR et),,M2:~3tR fclc I~ ~ ~ c#t q519 llBIT ctT aIT(r

. ~ /
~ mcfT tl ~fi~~ ~ ~ fcltl c#t ~ ~ 3Tf$p ~ Cf)1
filil~~1 !WIT, ~ c#t ~ mAt ~\m<fil

ill) ~ ~ Gm ~ tfr \Jf5T ~ ~ cp) lfCRSFf <f ~ \JffilT t. ~
fclcl~~ ~ c#t llBIT ~ mcfT t I .

iv) ~ ~ fcltl <f cgc;r qJI{q)l~fll\S ~ ~ c#t CFAT <f ~ ~ % I

mq~3

1) D ~ 3TCff11J)lUTxTcP~ ~ (~) 1954

iI) ~ lfRCl} ~ C~~)

ill) ~ I[Ct frR'ralUT f.1~~II<'1~ (~lllilqj)

iv) ~ I[Ct ~ Iq('11 <'1 mfucRur

..

2) D tfr, ~ 'IT ~ ~ ~ 'IT ~ wIl1 ~ ~ ~ X')q ~ ~ ~ cmr
t. ~ ~ x7T ";f fi1<;rr ID' 3tR ~ c#t llBIT 0.5 ~ ~ ~ ";f ID
3tR ~ ~ et X')q <f ~ cmr ~ 3 ~ ~ ~";f IDI
~ WalUT =;fi0llfliCfJ ID I ~ 31R ~ 44 ~ 44 c#t ~ et ~ ID
3tR ~ 'IT ~ ~ ~ et \3lTtfR" lR 31R ~ llR 21,24',26 'IT 28,
m I ~ 3l'f<rc;f ttrn f.tJfc;r ~ cmr '4T ~ ~, \JfT fc)J x:rn:r \JI(Yf 3tR
~ ~ ~ c#t ~ cp) ClW161RCfJ X')q ~ ~ ~ lfCRSFf 'IT wIl1
~ mc<f men t I ~ ~ ~ 3l1CR11CfJlxCfJ~ \ill ~ % \JfT. fcn ~
~ 0.02 ~ ~ ~ ;:ffil' ~ ~ I ~ 0.01 ~ ~ ~ ;:ffil'
mm ~ I 3Rl TfACl) tfr et ~ >IG\l lfACPT et "ffl1A ift % I

3) D cpqm 'IT ~ erR af?r ~ % \Jf5T ~3TI cp) ~ 'IT ~ ~ ~
lfr?TT.<f ~ \JfTCfi t I x=i% ~ ~ ~ ~ tcfi t I

iI) cpqm 'IT ~ erR ~ <f ft-crri llR ~ wnfcm mm t \JfT fc)J 21
. (

ClcP tTC \JffilT t I

.4) D ~ et C15(f tfr cp) c\R ~ <f 6ftcT \JffilT t I ~ % - ~ ~
(~ ~,1.4 ~ ~. ~ -;:ffli), ~ ~ (~ ~, 2.5 ~ ~

~ ;:ffil') 3tR ~ ~ (~ et "ffl1A)

ii) tfr c#t ..~ ~ et ~ ~ "fll1TIfi lR ~ \JfR erR ~
\Jl't-q /~ WalUT % - ~ 31R ~, ~ WalUT, $11~S;l~ WalUT
3tR ~ et ~ <f ~ 3Rl fcR+1 et WalUT I

/
/

"Eft 3JR. orex 3I'fm;r 11ft
qR'1lti1l, ~ ~
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~ (f) I~ 8 "fft 3TR" ifCX 31T~ ~ ;:114 ~ RtCIi id ~
~ ..

8.0

8.1

,.

8.2 tfr 0tR ~ ~ ~ cfi ~

8.3 tfr ~ qfr fclfW:IT· ~;~~

• >RXTIH ~ ~· ~~~

• ~xmur~
• x=i'mf ~

8.4 tfr ~ qfr fufcltr fcrfs'rm qfr ~
.8.5 ~ ~ ~. qfr fclfW:IT
8.6 tfr qRti:fixul WC'IT qfr x~
8.7 x=rrxrn
8.8 !i!I&; IClC'1"'1

8.9 ~ '3q[J1IA ~
8.10 ~cT ~ cj) \3m

,

8.0 ~~

~ ~ C{)) ~ cj) ~~:

• tfr 0tR ~ ~ ~ # wfiic;r R1<& iel1' C{)) ClfCm ~ ~;

• tfr 0tR ~ ~ ~ qfr fufcltr fcrfs'rm C{)) ~(Cl iFcl?C1 ~ ~;

• tfr ~ qfr fctFcltT ~ qfr cg!i!iC''1C11~ '3qgCk1C11 Cf)f JOj\C"4iCfl<'1~~; Cf2:lT

• tfr qRti:fixul ~ ·x~ ~ ~ I

I

22

5lf 31lA 3-lT5l'X # ~ tfr ~ ~ ql t( ral Cfl TfT1' cj) ~ C{)) ~ t I ~ ~ tfr
0tR ~ ~ cj) ~ cj) 3lm coT ~ ~ ~ ~ t I 1fCR]"1 crm ~tr Cf)f

~ WIT tJCCl) ~ 0tR ~ fcp ;meT W..ffl t tfr, ~ W&l<'1 ClXii ~ 'o/fCTI ~ I
tfr 0tR ~ ~ o/lTcf ~ ~ '3 q gCk1 >r<::rrn~ vmi t ClTfcn S1C&l<'1 Clxi I

qfr ~ q)+1~ q)+151 I 3Rl·9 f5 fCi era I ~ S1Cful<'1 Clxi I cj) ~ ~c'l f{j Cfl ~ ~~ tI ~:m:;"'1
~ Cf)f x{Clx{Cl ICl, 3fflll:r ~ # NlCfl14 ffiX (]cl) ~ cw=rr ~ I~ ~,
~ ~ qfr >l~£:11fTl cCl tI ~ ~ ~ Clf514C11 C{)) ~ ~ 'ltf fclxrr \JfT

X1cPill1 ~ ~ qfr ~ cj) ~ tfr 0tR ~ ~ ~ ~ ~ '3qgCk1
~ coT ~ 31f.1crr4 51 \JfTC1T..~ I tfr ~ qfr ~ fclfW:IT t I ~ ~ #
5lf ~ x=rft ~1W:rTqfr wn ~ 'PT ~ ~ X11%c=r -m I
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'"I«ffi,R
(~~ '"Iffi ••••)

,
qflqflqil~
"If c;rq;:r

I. ~(~~) ~

"lf6' ~ ,~ mwm, ~ 3tR m-4TuT aBIT /~ "If ~ mwm enT ~ "W{ xl
~ ,\JffifT ~ I ~ ~ mwm "If ~ \jqCf),<ol ~ d Cf)·-i'jCf)"flTtfRUT t.~
~ ~ ~ 1R ~ ~ ~ \JffifT ~ I eft ~ c#t ~ ql~qRCf) ~ xl ~
"If m ~ cgc;r eft 'PT Wl1PT 80 ~ ~ ~ I ~ ~ "If 3W1clR 1R GTlWf

wfi1c;r t - i) ~ Tfl=T ~ 'PT'~ [CrCCf) ~ ,fClWCR ,~ ~ Gtt enT ~ "If.,m \JffifT ~ 3tR ii) ~ ~ ~ (~ ~) ~enT 31c1'T ~ 3tR ~
~"lf <t~ xl ~I ~ ~ ~ et ~ ~ fG;:r ~ Gift <IT li'!£lf.1~1
~ 'PT ~ ~ m~xr;q "If fcl>m \JffifT ~ I Gtt <IT ~'enT m~ xl ~
~ ~ ~ 'q;:f (.,~) xl .,m \JffifT ~ I 3l1\J1Cf)C'l~ xl ~ ~ ~ 'q;:f

~ t 3tR ~ xfr lrffifUllii <IT ~ \j~ IGcb'i &RI ~ ~ fcl>m \JffifT
~ I ~ enT egg f0n ~ ~ ~ ~ dlqlil"1 "If ~ \JfT ~ ~ 3tR ~ ~
qRlil?l1 ~ ID ~ ID ~ eft "If qRcllfid fcl>m \JffifT ~ I ~ ~ ~ ~.
~ enT ~~ 6RR (~t:ITcJ fcWfxr;q xl ~ <IT q~f?1f.1~li ~ ~
'PT ~ ~ fcl>m \JffifT ~) "If ~ 3lTq 1R Tfl=T fcl>m \JffifT ~ I 1Ufmf ~ c#t
fl61~dl xl ~~~~ \FRWIT~ enT ~\3Cfl'XT\JffifT~1 ~
~ ~ ('R"6" \RR "\J1""R 1R 3tR ~ ,eft c#t ~ 1R c;rq;:r mwm enT,~ ~ "\J1TcIT
~ I ~ mwm "If ~ ,xfr ~ t ftRcpr ~ ~ fcl>m '<rm ~:
• '<lfll~PtCf) 3tR ~ ~olq=nl c#t ~ xl eft c#t ~olq=nl '~ ~ ~ ~ I
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3lCl~ltCl q)f ~ ~ ~ <:IT~ ~ ?R" c>rT m wqrr .~ cm x1cP~ I ~

"iR"OT IN"EfT cm·~ if ~ q)f ~ ~ ~ ~ ~ ~ ~.~ \JR ~ I

"EfT cm WPflT 60° ~. ClCP ~ ~ x=rti ~ ~ t9RT \ilTffi ~ I \iTIff 31C1~1tCl cm
-gcR et ~ 3l'f<lc;r ~ q)f wfrT ~ \ilTffi ~, crgT "EfT x:fuT ·ctR lN ~
flq~c'1et ~ .~ ~ lJVRJlT ~ I CffiT ~ 3lR ~ ~ ~ cm ~ ~ et
~ WPflT 75-80 ~ CffiT ~ 011R-cCf> ~ <:IT~. ~ et wfrT q)f ~

fG<:rr \ilTffi -g I \i'f{,f f¥:r ~ ~ ~ (eRr TR CffiT) ~ q)f wfrT fcpm \ilTffi ~
m 31iWT \3CGlG ~ (~ X1£R) \ifC'fr ~ Tftr 3mfI ~ I

1

~:

• ~::q.:f 3lR ~ ~ ~ ~ ~ ~ rnff~, ~ ~ if \RfTGT

~ rnff mml

~ ~~3lR~et~~·~xffilm~~rnff~1

• ~~~~~rnff~,~~~~~ifW'l
li Cful '1 ClXiI et 3lltlR lN "qm ~ ~ ~a-TT¥ ~ m-cfi ~ I

• "EfT ~ ~ lj)°IOClfll ~ m-cfi ~ I

• W<.TaT w'1+1fcIfu et +nUfl1 ~ "'1+fT -gcR et ~ ~ ~ ClCP ~ cm Tfl1 "Cf>X'1T

~~I

• ~ if ~ ~ ~ ~ +mIT ~ "EfT if cf)'1llic+·\ld -~ ~ ~ m-cfi
tl

• ~ if CffiT ~ ~ et 3lltlR lN ~ '1~ '1~ ICl cfi ctRR <:IT"EfT ~ if
W'l li Cful '1 Cl'1iI q)f WPflT 4 ~ 6 ~ ~ ~ m \ilTffi ~ I ~, "EfT
3lCl~Itc.l ~ 3lfdRCft1 CffiT ~ ~ ~ \JIT ~ ~ I

I



mEJ~1 .

I), ~~en)~rnlRtfio/fRcpf~~'~ltfi~*~
~ mcl1-m cf; fii$s;°l cf; ~ ~ ~ cf; ~ ~:I

.............................................................................................. A: : .

................. ~ : ,.

'2) tfi o/fR ctT fclFcItl ~ cf; ~ ~ I ~ ~ ~-~ wffi ~
fcmj ~?

..

. .

,...........................................................................................................................................................
'>,\

3) ~ fcmj 3i'R w=ll~ w'1l1 fcmj 'Gm tfi o/fR B ~'~' ~ en)
~I

......................................... ~ , .

4) m o/fR ctT ~ fcmj ctT ~ CfflT ~ 3i'R ~ f<Rf CRg ~ ~ \JfT

~~?

/
/
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Ill. ~"ifCX ~

fillfdd ~llR4( &RT ~ "\ifR CTTCfr, <:ffi llFICP ~ ~ I ~ ~ ~ ~ -;:p:fq)
~~~<:IT~~<iT~~cnTtfi~et;~~~et;
~ ~ ~ 't8li 1C1 fc)xn- \JlTciT~ I ~ ~ ~ et; ~ fclftr!c ~ ~ f.1kj fC;j ~d
~q')I~;ql Cf)T filil~~1 mw ~.1 (1) ~ -t)4~C:X, (2) ~ 'o/t, (3) . ~ ~
3l1\3c:Rhc:, (4) ~\J11ec:x ~ ~ f.1<i'5!01 CTTCfr1WT ~~f?:d, «'i~fi ~ xf 6frfr
tfi ~, (5) tfi f.1'ROiG'i ~Fck111i, ~ ftp ~ ~ <:IT-ffi;r x:<!'iUq') (6) ~,
~ 3tR tfi et; ~ ~ ~, (7) ~ ~3lT cnT 3lT'R1 ~ ~ CTTCfr~
~ ~ qq, (8) Ri?«C'11q')xol ~tft ~ 3tR (9) ~ cnT ffi ~ ~cBRijll
~tft~1

~ x-rR l1cRSR cnT 60° xf. lR rq'tj C11111\JlTciT~ I ~ ~ l1cRSR cnT tfi ~
~ ~ \JlTciT~ 3T~ ~ cnT ~ xf ~ tfi ~ ~ ~ \ilT X1cPclT~ I 90° xf.
('fCI) l1cRSR, et; d 14 li 1'i cnT ~ et; ~ ~n~et; ~ cnT tfj-~-tfR ~ \JlTciT~ I
~ xf ~ et; ~ ~ 5C "\ifR ('fCI) dl4lil'i ft~ ~ ~ ~ I ~ cBT~
x=rc=rg lR \Jll ~ 6P1 ~ ~, ~ ~ fuftcl ~ cBT figllld 1 xf Wl<l-Wl<l
lR 5Cl<TI \JlTciT~ I d 14li I'i tfR-tfR ~ ~ ~ 3tR ~ ~ lR ~ cnT
~T-fr xf f.1<i8m fc)xn- \JlTciT~ I B1G~ ~G~Glgc: et; ~~, 'Tffl cBTmrr;
lR ~a+r ~C1~C1'i et; ~ 31A 3tR ~ cnuIT et; ~ cnT ~ ~ I ~ ~
lR tfi cBT~ ~ ~ WTCfr ~ I f.'1+t;ft-cf)XUTCf)T~ dI4lil'i, 110° xf. xf ~
lR fi li 1;q'1fU1d fc)xn- \JlTciT~ I ~ d 14 li 1'i et; ~ xf tfi ~ "\JWR cBT"<m ~ WTCfr
~ I ~ ~ ~ ~ <:IT~ cBT figllldl xf tfi cnT Ri?«C'11q')xol ~ ~
qq fc)xn- \JlTciT~ itffi fcp 60° xf. lR llAT cnT Tl: ~ CfJX~ fcn<:rr \JlTciT~ I ~
~ tfi cnT ~ ~ ~ % fc)xn- \JlTciT~ I

~

• ~ ~ xf ~ fcR:+l CBT~ :1Olq'tll~cfd tfi ~ ~ I

• tfi 314 ~ 1~cl'cBT l1l?lT cprctT Cf?l15TctT ~ ~f CffiT 5-'fl ~ Cf?l1mm ~ I

• ~ ~ et; ~ ~ ~, ~ lfrc;r et; ~ et; ~ Cf?l1Wl5 c#t ~

~~I

• ~aT~3tR~~cBT~BCf?l1~cBT~~~1

• ~ ~ cBT ~ ~ ~a:rur lJ)olcl'tll ~ ~ ~ I

61PtlJI

• llRT \JlTciT ~ ftp ~ ~ ~ xf f.1Ptf Ut c#t <m x:<!1Gx rgd <:IT\JfBI rt
~ t ~ ~ xf ~ ~ et; ~ \Jll ftp 41~4Rq') ~ xf ~ <ITer ~
~ tfi Cf)TwITrr m et; ~ ~ ~ ~ I

• ~~~cBT~~tfi~~~~1

IV. ~-~ fctft.r
~ ~ ~ tfi ~ ~T m ~ ~ ~ I mu /~ 3tR ~fi~'i~q) cnT 6CR
et; ~ ~ et; ~ uN lR cTtr ~ ~ ~I ~ ~ ~ ~ l1cRSI1 cnT
~ 80 xf. et; dl4lil'i lR lPf fc)xn- \JlTciT~ 3tR ~ dl4lil'i lR ~ 30 fi1'ic:
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cmh:rr \rffifT t 3lR ~ ~ ~ tR ~ cnc;q xl PI <18 d FcP<rr \rffifT t I xTcx
~ cB) ~·fWm, qf1q'{iqil~ cB) ~ mffi. tR ~ et ~ ~ ~ ~
~ cp) f1jRld (JTrxl ~ tm t I qf1qilqil~ et ~ et ~ RtP!~~d ~

tR ~ 'c8 ~ 3lA ~ \rffifT t I ~ ~. cB) fWm.~ ~ fctafM et QJNUf

~ ~ xl .lW11 ~ cw:RcB) ~ CfiTLtT ~ M t I ~ ~ cB) 'Tfd +=frcx~
xl PI<18d cB) \Jffift t I q'{iq~iqil~ et ~ tR ~ 3l1\3c<Ac et +nUl11 xl ~ cp)
~ \rffifT t aiR ~ wWT ~ -ten ~ ~ cp) 'T4 ~ et ~ FcP<rr \JIT

~t 3tR ~ ~ cB) ~ ~ Cf)l1 M tl ~ ~ ~ 3tR tfi et
d Iq Sil'i cP) ~ ii1~1c '< ~ cmh:rr \rffifT t 3tR cr0CIT cB) f1 61~ d I xl PI <18m ~

~ ~ '{i Si1111Rnd FcP<rr \i1TdT t I tfi cP) tfi -ten A ffim ~ FcP<rr \JlTdT t I

~ ~cf) ~ tfi xl 3lq~l:i!cl' cP) 3lWT FcP<rr \rffifTt I 3lq~l:i!c ~ tfi cP)
3ITro: ~cBfUJll/~/tcP ~ ~ ~ \rffifT t I

1.~·~
~ 'Cf[(1T 'l'fl1T

2. ~.ic!fr
3. cp:q

4.~

5.~~~

~~
6.~

7. ~ 1:f"«'f

8. CfIUf f.rfl:T
9. UT ic!fr
10. UT f.'t4C'1Cj')1~

11.~~
12. f.1<:i?ruT 1:fCC'1'

SV-~arr CfT(';cf

AV-~m.

p-~

V1V2-~~~
. ~ ~ Cffi>CT

ST-CJll3=T ~

~ B.3: lft.ftrr ~. ~~ ~ \3)1SIlifi" .~ '-mm tfi ~ur ~

;------;-----_ __ .-

, 4
r.1

. S·T.

,

w'Tq fcr q I~ 'tft Cf) '< 0 I fcrfq: x=imr tfi ~ cB) ~ fctfu, 31"I<Tc1-~-~ llR1 xl
~-~-31'f<Tc;r llR1 ~, w'lll ~ CffiT et fct ql~'{41Cb'<OI et ~ tR 3lTtfTft1t I

~ ~ ~ ~ w'lll ~""CbT wWT m ~ ~sr cP) 40 ~. CffiT crrc;fr
w'lll ~3lWT Cl?'<'~ \i1TdT t I ~ w'lll cP) Cf~~RhCf'(~c,<.# 80 ~ CffiT crrc;fr
L<'11Fk: Cbw'lll ~ 51~ C'l Cb'< 3TrT cb'{~~ c '< ~ ~ FcP<rr \rffifT t 3tR ~,~ ~
et ~ cpp:f C!'5XdTt I Cf~~ RhCf'(~c'< 3tR Cb'ii 'i ~ c '< ~ CffiT "CbTfct q I;q'{41Cb'<0 I

~ xl FcP<rr \i1TdT t 3tR CffiT ~ xl ~ "'<i"RT~ ~ cfr \JITcfr t I tfi ~
~ ~ et ~ cP) ~ ~ ~3tR tfi 3lq~l:i!cl' cP) ~ '{~mCb ffRT"~

\JlTdT I ~ ~ "CbT~Si~:i!TI 3n%r .~ 8.4 if cmh:rr Tf<TI t I

I



".

- --
tfT o/fR c#t ~ ~ c#t li6~~of ~/~ c#t ~ ~ tr c#t\JlT ~ ~ I
CffiT Tf:~ 3tR ~ ~ 3tR .~ c#t cg~IC'1C11cm ~ et ~ ~
li6~~of ~ et 3TTtlTX LR ~ ~ c#t ~ ~ >fCf5N~: (C1If&Cf>18.1)

,
1fi«RRcPtf<l"fti CffiT~ (%)CffiT ~ c6 1JG ~~

~ fc)-fq~-
ql~qRCf) 1. tft·~rvc80

2.~ 1700

~ 85 1. tft~
.

2.~ 1500

>R'lTe1 ~ ~

40 f-t 50 % cmT 1. l1~Ptlll ~.85

2. tft~ 1325

65 f-t 85 % cmT 1. l1~Ptlll ~95

2. tft~ 850

~~~' 1. li~Ptlll ~92

2. ~ f1'1c;qj

3. tft~ 525

~-~ 1. l1~Ptlll ~, 92

2. ~ f1'1c;qj

3. tft~ 400

~~ 1. l1~Ptlll ~92

2. ~ f1'1c;qj

3. tft~ 325

/
/

"Eft 3lR ~ ~

~ f.'Il'l fa I et ftr.IDo 3lR

~
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32

mq J1T-l 3

1) fillFd('1 ;gllR~~'IDXT tfi ~ et ~. ~ ~ ~ xl ~ 1=fRl

~ q)R xtT·xtT t? ~ lJ&1 ~ cmr %?
;................................................. _ ~ .

2) ~-xmuT xl 3lT11cmr ~ %? tfi ~. et .~ ~ .~ coT 3l1RA et
~ BM cmr %?

.................................................................................................................... \ .

........................................................... ( .

3) tfi et "fl'M ~ ~ etA xl ~ ~ %? ~ ~ c#t CJWIT ~ th ~~
c#t "fl'M ~ et BM ~ I . .

......' ~ .

................................................................................................................................... :~•..' .

...................................................................................................... \ .

4) ~ ~ IDXT ~·tfi ~ CfflT c#t ~ lR ~ ~ I tfi ~ et
~ CfflT ~ -Et lJ&1 ~/11G q)R xl %?

/



\,----~----~-------------------~~!---------
8.5 ~aif~~~~ t.f) am m~

f'.!I~A~.....llfff..n.OI "* ~ am
fctft:nIT~~~~~~~~WPR~~

• frrqffi ~ • ~·.~::Jcpf PI'h11,<OI

• ~ CR1T cpf ~ 'l~ ~ frrqffi ~

• fct Qlll'i!:flCl),<OI ~ 31Q~S:;OI &T'i!T ~ ~ ~ ct<m" ~ 1

~ cfi;:r ~ ~ cpf ~'i!-8lil&1 ~ xwrnt ~ ~ -q ~ ~ 1

I. ~ c5 3i'ff1fTI ~ <PT CfWA

<rg ~ ~ ~ t \r11 3W1ciR' lR frrqffi ~ ~ ~ ~ \Jffift t 1 ~ ~
~ coT frrqffi ~ -q ~, ~ m5 ~ ~ ~ m ~ ('fCI) f.1crh=r ~ ~
~ \i1l'CfT t 1 ~ ~ ~ 31Q ~p~c'icm'~ <n ~ fctfum &T'i!T ~ -q 5CT

~ \i1l'CfT t 1 ~ ~ 1l ;:r m ~ ~ cg~l&1ctl 3tR ;:r -gr ~ ~ 4j)°ICl'tl1

xtfr' ~ iR\t It 1

<rg t:fT ~ ~ ~-xmur ~ ~ ~ t 3l2l'ffi ~ cm ~ BOO~. lR'T4

~, cgt9 ~ ~ ~ u=m cpf ~ -gr X@ ~ \i1l'CfT t 1 ~ cfi;:r ~ ~ .
~ 13l2l'ffi, ~ TR ~-,~, 11Ul Cff-IT 3tR ~ ~ ~ 1:ffij' 'I '\3"Cl'ft 1ffif 3tR
~ 1:ffij' cm ~ CIiX, 11Ul ~ Cff-IT '1:ffij' cm 3R'f1T ~, ~ ~ ~ ~

-q ~'i!flli 1&1fcnm \Jll'Cll-t 1Cff-IT ,~ T:nnf{:r ~ ~ t ~ ~ ~ ~
t ~ ~ ~~ ~ ~ ~ lR C1fl1fcnm ~I

Ill. ~sfi l!~ ~ ~ ~

<rg x:ic-rct' ~ t 3tR ~ ~ jOICl'tl1 cnc;rr ~ ~ t 1 ~'~ ~

~. ~ ,~ ct<m" fcnm \i1l'CfT t 1 ~ 'l~ ~ f.1crh=r ~ ~ cpf

wli~~~ ~, ctlfC;jCl)1 B.5 -q ~ <n:n t 1

/
/

1. ~ fCl ~ &114 cnc;rr l:fp,f

2. ~~ffi
3. 3fttl~fTlCl) ffi;r

'l~
4. ~ fHl&1'1 ffi
5. frrqffi l:fp,f

6. 3WT'ct" 3tqfr
7. PltiPlfl'1 fiElPl~

B. ~~llltJ

9.~~
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~. ~ 31'fm;J 3itx 3T(>q et 3lltTR lR ~ tfi et ~ Cl5T~ PI~:q(1 (1IQSiI'i lR ~/~ >l 'llf ;
<rm ~~ fcpm \JffifT ~ I G1$uTI ~ 1) lJT5CPTet ~ CfTlA" ~ccfr (11Q Si1'i Cl5T 1100 ~ 1150

~. (~-~ 1300 ~.) <RtI ~ xm \lIT'iT ~ <nfclJ tfi >l ~ ~ ~ (~
~) <itl Cl5T~ ~ \JlT x=rct I ~ CR1{) ~ l0f ~ ~ et .lJT5CPT ctr
m~ et 3lltTR ~ ~ tfi Cl5T~ 700 ~ 800~. lR ~.~ ~~

~ ~ Rl Cf)ffi (1 m et ~ 'llf fcpm \JffifT ~ I ~ f¥itf tfi Cl5T ~ c~ ~1
-ten >l 6x"d i(1 R(1 Cf)X ~ \JffifT ~ ~ ~ et 3lltTR lR ~ 4 ~ 12 tiel et ~
~ Cf)T ~ xm \JffifT ~ I ~ 1:fc&fc1 Cl5T 3iQ 'i 1Cf)x ~ tfi Cl5T ~ >l 'W

\JffifT ~ I .

Ill. qR&f>,<ol ~ 1}~ et ~ ~ ~ <1ft mftd
qRtif),<ol WC'fT >l}ITC{f +ru!'l, cp~ tfi <IT ~ Cl5T~cl/3i«l')ICP(1 m~~
~ ~ \Ji'fu ~ ~ I ~ \i'fTir >l3W1c1R lR ~ ~ ~

cRTe1UT .mf11c;r mcf ~ -

• ~~ <Hl161 cRTe=rr

• ~ R~CR.1S11c,< ~ (400
~. lR) 3tR

• ~ cRTe1UT (Baudooin test)
4.~~

~ ~ ~ >l ~ ctr ft-qi TfR. ql ~~ l1R l0f ~ CffiT ~ llT?IT ~
cRT1RUl1 ~ \i'fTir ctr \JlT ~ ~ I

1 ) 6IC'<" 3i'f<rc;f et 1WR cmr ~? 6IC'<" 3i'f<rc;f ~ >l WJCITf fclfcItr ~ Cl5T
xi\c.J16l<&~I

/

2) 6IC'<" 3i'f<rc;f. ~ ctr m xfr fctfSr Cf)T ~ ~ fcpm \JlTClT ~ I ~
wSi~~fi 3i~ ~ I

36



i~1
~j
~1&
~j1&it-"
~'f&i;

;
1&

'
,,.

$=1 C'-.~l'~:1101It$=l~r')

r-M

t~i
1&

:~
!~~"

"ii&:~
~1

f§
~;i

~
~I

~
~

~&'I~~~!~!~~~~
~

1&
~""

1&
f§

'\\§
1

r
~

.~

15~
1&

~I~i~~r~i~
:jg

1&ir~~~
1&

~
'!li

10
~

i~
;~1£

~
~t~~~~;f","I:~~t1

;
~

li&'~
f§!~

1£~
t<

""""
~

1£
I>'!l3~i1

f!~
~

1&
1&

l
~
~

1&
1&

11Ii~1i~~1~
~

I!~~,,"10
~

~&'~~i
I

~&!11
,Il'1£~

~i~
s

~
..s

-Cl
~,~

~
~

.~
~

1&
f§

~&'
"'"

~
~

$'j~
~

Ri<~
:

,~it
~
~
!f~il!

~1Iif!1Ii1&
~

~
1l~~

~
~

i
11£

~&'~
""~

!i
-&

~
~i¥t~

ill'&
'~i1

gi!!~~
r;

.,~
~

!I?
1&

~l'lH
~~

I>'1£:
""

~f
r:;

[f;~
f§

~
~

"'~
~

Ii'
ii!~

!~
-~!!~1~i~j

i~!t~:
i~~i!~t

~
~~~~t·

[§;~
1&

~
r;:.~

.
d§:

~
~tt

I
•

•
"

.~
~

1&
~

t
~~

1&
~

~
~

~
1&

r5
r5

~
'~~~~r~~~t

101Ii~iJIi
1~~~

~
I

~
1~

1
r

r;if!""~~~l
!l;""

1£,!~
10to~

<tt

~I
$=

~
~fi~~~

!~i
1&t~~

~i~~)~~~
I:I~

.~

~

r0IJ



"Eft. ~ 31]"lf(iJ am 3T(>q ~fq)llt{cx x=rT"GT ~ Rn Xi CbI ., en x1T m 3tR \JlT ftAT '111cP et> m
<mT ,~~ 3tR ~ >r<:frr eft ~ et> ~ ml

:w'TIl ~tr ~ ~ 'BT'T ftR:r# crm C!5T~ <IT~ 1!~
~ ~ Cf5X ~ ll<IT m I

~ q 11I;ffl (f) ,<,ur ~ 111f(;jCbI ~ C!5T ~ 3tR ~ ~ 'Cf))

~-~-~ ~ ~ '\ifC1"-~-~, ~ if
q'RClffiCi ~I

~li~I'i '4fufa1cf ~ t ~. 1:R ~ ~4~16I&1 ~~S1("'U1
lRTm cpJ \i'f6r ~ ~ ~ qft m 31R ~,
,~ et> ~ cpJ ~ '\ifC1" ~ ~ , ~ "CfJC'X-~-3lf<:rc;r"
fcRJ1 C!5T~li~l-i ~ 5T ,'~ ~li~I'i if crm ~ ~
3tR '\ifC1" 3Rfmr 31m-c, '\ifC1" ctt ~ et> W1 if mm.~ , ~ ,fcRJ1 ~-~-crrc:x ~ cpJ ~ ftR:r# ~ ~
xfR+1 cpJ 3tR ~ crm cpJ mcft ~ I

I

'Eft 'M TU (f) ~ ~ rtHi CbI >r<:frr ~ eft 31q~l~cl' 'Cf)) ~

1~. eft ~ ~ et> ~ fcl?m \JffiIT ~ ,

'Eft 31 q ~I tIC \i'f6r ~ ~ crm 'Cf)) 31WT fctm \JffiIT ~ en ~ ~
Cffi'fTcrm @ iRr· ~ ~ \JffiIT ~ , <Tb eft C!5T\jCf-~

~ 3tR ~ crm. ~ §ft mtR, ~CfC'.1\J1~ ~ ~

~~I

~ <IT ~ ~ &m ~ eft 31m-c, ~tr 'Cf)) ~ ifS1<f&1'1
RP fUClCi ~ 3tR fitx ~ 1l!2.T'1 ~ r

~ ~.~.~ ~ ~,~, <Tb CR1T ~ 'BT'T ~ ~ i
~ ~ 'Tlf ~tr ~ ~ ~ &m ,cpJ \JlTCft ~ I \i'f6r

!

'Tlf ~tf 'Cf)) ~ x:r=r<:r et> ~ \RIT '$T ~ ffl' ~ .~

~ en ~ \mX' crm 3tR cn<J cpJ \fqJ .niT x:fTWr ~
\JlTCft ~ ftffi ~ ~ ~ ,

• I

~~ cl sf} C,< (ffi'f lRlm et> ~ 'Cf)) li'f'CR C!5T ~ ,
,

=rm ~. et cnuIT~ cn<J C!5T~~ \JlT fcp 3lll1c1R 1:R ~ et
~ 1:R fi-~ ~ ~ m \JffiIT~'

tfl fli 11 ~ ~ &m ~ <IT cFff cpJ ffl&1cii«1,
f.rqfo it" ~ C!5T ~ tf.1 ftR:r# (ffi'f lRTm 'Cf)) 'Tlf ~ et ~

~ ~ ~ ~ c;rT mcf ~ I frrcrfTI et 3Rrfu (ffi'f

lRTci 'Cf)) 'Tlf ~ "flfr 'Cf)) ~ tf.1 if ~ Rm \JfRlT ~ I
31'C1":~ >r<:frr ~tr ~ 3Rl (ffi'f ~ lRTm C!5T ~
~ et ~ fctm \JffiIT ~ ,

"%'9 XJ4ll) ••n ~~B.9

Anantakrishan, C.P. and Srinivasan, M.R. (1964). Milk Products ofIndia, ICAR
Publications.
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~ \1\R if f.1~f(q~d ~3lT COT '{ilil~~1 ~ ~:

~q WFf 1

CP) fum ~ eFT '{:jcf)S;dl

~) w'Tli" <:TT ~ COT ~. PlY C'n Cl?'{ 0 I, 3tR

\
ii) tfr ~ et ~ ~ mcR~ ~ eFT fctfW:ff t -

2) 0 tfr ~ eFT fctfW:ff t - i) ~ (~) fqfQ, ii) ~a1w'Tli" fqfQ~ iii)
~ ~ fcm), .iv) ~ XfRUT fcm), v)~ fcm) 1

iI) ~ mTfR fcm), ~. fcm) ~I

3) 0 ~ - ~
fcp-u-q;=r - ~. . . -,

i .~_~<~~~>mc_.~·-(fTq;:[-.-Ut

, ~

ii) ~~W'Tli" fcm) if w'Tli"_COT ~~ ~ ~. ~. ~ cHWlCffi COT
(60-80) ~ ~ w'Tli" ~ COT>rmrr ~ wflic;f ~ 1 Br fcm) if
w'Tli" 'C!?l~ 11 0° ~. lR Tf4 ~ \JllOT ~ fi trT eFT ~ m 3tR tfr
~ iJq~l~c ~ ~ I"

/
/

'Eft 3th. ~ 31'fm;r
~lIT et ~ 3th'

~
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4) i) ~ ~-

• "!IXiI~PtCfl 3iR ~ 101cl'til cCt ~ ~ tfr cCt 101ch'1l ~ f.1111
mctT ~ I

• CR-TTcCt >IRtl'll fq:j f.1111 ~ I
•• ~ tr=rR c5 \3('Y IG<i-c5 ~ ~ ~ "ltf ~ I

• ~1ffUT 101Cl't11f.1111 ~ I

• tfr 3l4~I~c q)l wWT. "ltf ~ \1fT ~ I

• . ~~f~PI ~ WPR ~"ltf ~ \JlTclT~ I

ii) ~ CljqSI,?i q5) 3l4<iICfl"! ~3IT q5) ~ ~ \1fT~ ~:

• ~ q5) wWT ~ ~ 6lffir t9R I

• Gtt ~ ~ ~ ~ q5) 3lmT CR"5"~I

• ~ q5) (22 - 300 ~.) 3l~ ~ c5 dl4lil<i ClcP ~ ~ 3iR ~
~ Gtt ~ c5 ~ ~ ~ ~ ~ I Gtt Cf>~j~~~d
"Gm3IT c5 3lCfrf<:r\illff<IT \JlTclT~ I Gtt et wR 3iR crtfUcr ~ (0.
80~) RlCflfftd ~ ClcP ~ q)l \3?&iI~<i eR I ~ 1l ~ LR

wrPT 16 ~ 18 tR 3iR ~ 1l 8 ~ 10 ttcT q)l ~ WRIT ~ I

• ~~~~l1~~~'q.f~Gttq)ll{~eRl

• Ii~Pt~1 ~ (~) 1l CR-TT~ cp11 ~ cp11 51. ~ ~ ~ et
lftr;:IT 1l l{~ et GRR ~ ~ q)l wWT eR I

• ~X')q~~~~tfrffl~~~~et6fR~tfr
1l ~ ~ en lfiffiA q5) ftlruf 1l ~ I l1cRSR ~ tfr q5) ~ ~ c=rrn
~c;ITget~1l~1eRl

• tfr ~ cf> ~ ~ q5) 1000~. ~ ~ d141i1<i LR 'Tlt eR I

• tfr q5) x:mT cNrciJ ~ ~ orfcp <:rg~ 314 ~I ~c ~ m I

ffi"Ef ~ 2

1) i) ~ ~C"!' ~ q)l wWT 6lffir ti~lrad ~~Rl:I'j ~ tfr ~ et ~

~ \JlTclT~ I

,
~

t

j
1
I

ii~~~ ~ et ~ ~ - i)"ff11R 10lq't1I~Cft1 tfr ~ 6. ii) tfr 3l4~I~C'j cCt
·lJBIT~ cp11M ~~ CR-TT~ ~cp11 5Tcrr 6. iii) ~ ~ et ~
cgFctrr ~. ~ lffiYfet ~ et ~ cp11 wrg ctT ~ ~ t iv) \
~al ~ 3iR ~ ~ cCt ~ 1l cp11 ~ cCt ~ ~ ~. v)
$1ffUT 4J)01q't1I ~ ~ M ~I

2) i) ~ ~ 1l ~ ~ q5) wrPT 80 ~. et d141i1<i LR'T1f fcn<:rr\JlTclT~
3iR ~ d141i1<i LR wrPT 30 f11-1c et ~ ~ q)l ~ tT $ ~ \JlTclT
~ I fqqffi "S3lT~ $f 1Rill1l ffifur m \JlTclT~ 3l~ ~ Gtt et
cnuIT cCt ~ ~ ~ lffif. CR-TT~ ~ lfCZlLR 3tR tm9 cCt ~ lffif I

/



ii) tfr ~ et> ~ ~ fcrfu et> ~ ~ - i) ~ qft WlCf q)+l rnfr t, ii)
~ ~ "('fCp ffi-;) qft <])01chi 1~ rnfr t, 3tR iii) \RlTGT ~ "('fCp ~

dlqsoll"1 'R ""15T WT VfT ~ I

..

3) i) GT ~ et> x=trn=r UT f.1+rrur ~ cp) f.1JO"1f(q~ d GT fftcti i<11 ~ &fR 1f
~ RI Cbfft d fcnm l1<IT t:

• ~ ~~~m ~cm0\J1'1 cpf~~ ~31~
~ xl ~ cp) 1RFIT

• ~ Tffff ~ Rrij,j f{}jcffic'1 3tR (fc;r~ 3tR ~ cp) ~ ~
~ cp) fct ql<H"l'cpd ~ I

ii) ~ tfr frr:IToTfcrfu et> ~ ~ - i) ~ ~ 'R \jcqIG"1 x:f+rcr, ii) ~
qft WlCf ~ f.1s:"1", iii) ">fll ~""15T mw, iv) ~, clldICl'101et> ~
1f ""15T ~, v) ~ qft ~ x:f+rcr t I

4) i) crm qft \3frlcFi ~ (~ 95 ~) ~Iff ~ fcrfu 1f ~ tm
l<'1lffcCb ~ cnT ~ ~ l1<IT ml ~~, ~-~ ~ x=trn=r
fcrfu 1:) 1ft ~ ~ W1R (90-92 ~) fr t I ~ ~ ~Iff ~

(f.1s:"1" crm) fcrfum 1f crm qft ~ (80 - 84 ~) f.1JO"1d~t I

ii) ~-~ 1f crm s=r et> ~ ~ ~-

• ~ fcrfu t9ltP, tfr 3lq~l~c

• ~Iff ~ fcrfu crm ~ ~ ~ tfr 3lq~lk

crm ~ ~, t9ltP, tfr 3lq~l~c

crm ~~, t9ltP ~ tfr 3lq~l~c

crm ~ ~tT, t9ltP, tfr 3lq~l~c

• ~~fcrfu
• 'ff-~ fcrfu
• x=im=r fcrfu

iflq ~ 3

1) i) ~ ~ cpf ~ 9)"1x:fll~\J1"13tR 3Acn ~ ~ ~ 3l1~t1W1~
1f crm et> ~ et> Wf 1f fcnm \JfTCfTt I

ii) ~ ~ ~ 1f>rpftf ~ fcrfu<if ~ - i) frrcrfCf et ~~ ii)
~ ~ cpf·f.1«1I'1°I, iii)~ crm cpf ~ 1!~ ~ frrcrfCf
~, iv) fct ql<HrlCb'101~ 3lq$S;01 GRT ~ w'Ts:rxl ~ ~ I

2) i) ~ ~.~ ~cp XWlRl fcrfu ~ 1!~ 3tR ~ ~
f.1cm:r ~ ~ t I

\ ii) ~ fcrfu cpf wliG~fY 3lTffi t:
~.-rqElC"l"1I~ ~.-(fc;r 1!~ ~ ~
fu;rr ~ f.148l d

CTTC'1T . ~~

.'

~JifGl II ~ ---.~ ~ ---. frrcrfCf et> ~ ---. frrcrfCf ~
~ \3ciJlC"li'i1

/
/

'Eft 31R ~ 31'f~
~f.'i'lfolet. ~ 31R

~
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"Eft. ~ 31'f-m;r ~ ~ 3) i) ~ ~ \if1T5 % ~ tfi cp) 4RGfd fco<:rr ~ %, ~ 4Rl'4),!01 'PT 3l~
<mT ~6 illlR ctt ~ >IDPm3lT:cnT 3l4'1ICb\! 3iR ftAT fcpxfr '!lfll<lPtCb ~ 'PT

>r<WT~, ~ XWEfi et> Pt4 <:11Cb\!01 xl tft ctt .,-gcp, ~ 31~ ~ ~
cp) ~ 6f'1T'1T %", .

ii) 4Rl'4)\!01~1IC'111-q 3~~ ~ - i) ~~Ri111 cna1, ~ft:qIC'1<l 3lTfG ~.
4 Rl'4)\! 01mc;rr et>~~, ii)tfi ~~, iii)illlR tA/~, iv)
\JR>f §So v) RlC'll'5'1 "QCi~, vi) tFIT, vii) flcf(qll -tcP, viii) WFf ~ "

3tR ix)~, ~ "QCi ~ ~'Cfi ~,

'.
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~ ij) I~ 9 "fft <f>iit~FufTr,1i61 '< ° I, ~lfflJT l!0 IquI
~tdl'< ~ ~J5fUT

9.1 ~'«1ICl'11

9.2 efT ~ ~ 3lf<Tc;r qft ~~ fUPI

• ,~ ~fUp 1 ~tft 3T1l~

• ~~fUPI ~

• 1ffiCf ~ {1'!C'l4en
9.3 efT ~ ~ 3lf<Tc;r CJ)f ~ ~ ~

9.4 efT ~ ~ 20lcifll ~ af.fm ~fllq)("lI~

9.5 efT ~ ~ 3lf<Tc;r qft -qftx1ffUT 20lClfll

9.6 efT <l fllC'lIClc

9.7 xwm
9.8 ~I<SGIClc1l

9.9 cgt9 \3q'4~l~ ~ '

9.10 ~ w.=IT et \1\R

9.0 ~~

~ ~ cm ~ et 6[R ~:

- efT ~ ~ 3lf<Tc;r et ~ ~ ~~fUPI ~ CJ)f ~ Ci'R~;

- ~ et G'RR' efT ~ ~ 3lf<Tc;r <l ClITt(f ftcpft1 GltTI qft wpfcr qft ~
Ci'R ~;

- fcifcm,("jq)'i"ICb'j mxr-efT qft -qftx1ffUT 20lClfll <l ~ Ci'R ~; Cf2IT

.-efT # Cl'1{q R1 CffiT 3tR m.n qft fi1c;rrcrc CJ)f 1ld1 WIT ~ 1

9.1 ~ffil(FII

ftrt9c;fr ~q) 1~ '41 <l 6lR ~ qft ~ fcp efT ~ .,gTrr ~ ~ ~ \Jll fcp

CI'1~:qR1 CffiT31Tqft ~ <l <fR :fIT \iXITGT .,gTrr % 1 ~ ~ xl x:GR~ ~
~ ~ 3tR ~ xl ~ 'lGT~ <l ~ wWT mm %1 ~ x=rfr ~ et~.
efT cm ~ 31lAT ~ wm 3tR wlli<m x:<rrG et ~ \JfRT \IfTill % 3tR
~ ~ ~<,,~ ~ CffiT <TT-ffi;r -;:ffiT~ ~ 1 fclRfr ~ ~ 'lGT~ CJ)f x:<rrG
~ efT cm fiic;n<rr \IfTill %. ~ \N1 ~ ~ -CJ)f~ .~ \IfTill1 ~ x=rfr
~ ~ ~ ~ \JOT<TI \IfTill % \il6f ~ CfCIIf(;j cl CJ)f efT (f<m- fcpm iJff1Z 3tR
~ ~~fUPI W iTT xl m 3tR % ~C'lIClc ~ ftcpft1 xl ~ m 1 ~ ~ <l
blf ~ tr ~31T qft ~ cR<T 1 v@ ~ %. Clif ~ 3ff<rc;r ~tft \111'1q) 1~ '

~ >RA ctr 1ft % 1

\~
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q;l"'CIqft ~-: ~ ~ ~ ~ ~ XFa-TT >RA CRCfi ~ ~ ~ ~
XWEfr * ~ fcR:ft ~ ~ l'lR1I1Pl!1 q5) ~ ~ ~ 3ffi ~ ~ ~
fcnm \JIT x:rcPc'fT ~ ~ ~ t)l:rR tR tfi ~ ~~fGp'"*~ ~T v=mGT ~
~ fclxrr \JITill ~ ~ ~ ~.~~ \RIlGT m~ ~3tN ~ ~ cpr

. ~ 51Tm 6P1T~ ~I ~ tfi ~ ~ ~ ~_3ffi ~ m5CP ~ ~
cp) ~ cpr X1fll~ ~~, ~xiR;iC! cgtP tfi \3~IGCj)'j ~ 100 "ID.xl 500 "ID.*
3TJCl)R~ ~ CIlIQIRlll* ~ ~ ~ ~ ~ tfi ~ ~~fG1~I'~ ~ q)X

<ft ~ I

3wf-¥ ~: cgtP ~ xl3ltf-oRr ~1ft::Cf) * ~, ft;f w xl ~ ~ ~
Wffi B ~ ~ I ~ lj&l ~ xl ~ xi€Fldl qrc;fitITfR~ (C!ihs'NN1) xl ~
\ilTcf ~I ~ ~ *~ ~- Cl) ~ ~ vfIcR>RA qmf ~ (~~
~ ~fcp fe= ~), ~) ~ ~ ~'3ffi ~~ ~ 3ffi ~ ~/B \JfAT

. ~ men ~ I fclfcm fcR+r * 5tT ~, ~ li1C'l~\S C!i1t1cjH (~ fltl'idl
~~), ~ (tITfR~ ~q)Cf)cc>lc) ~, ttrcfRlT (tITfR Fcl'iIl!C'l <tC1'I'<I~\S)
~ 3ffi 5Tc1 tT.~~ ~ ~ 6)cr-~-~~, ~ ~ 3ffi

. ~cxl~Cf) I ~ i11C'l~\S C!i1-S1Yl~(200,400 "ID.)~ ~ (1FcPm. 3ffi 2 FcPm.) *
\JfRT3ffi (2 fcPc;IT,5 fcPc;IT~ 15 fcPc;IT) * ~ ~ B ~ ~ I ~ ~

~ ~ {CjiUdl ~ ~ 3ffi ~ ~ ~ ~ ~I

C'lif1d'l ~ /lffibT.r: ~ ~ q5) ~ ~ ~ \JIT ~ ~ I lfi'¥T .'
'fl11!T~ 1 fcPc;ITCfCP * tfi q5) ~ ~ ~ tfCf1 fclxrr \JIT x:rcPc'fT ~ I ~ ~
~ tfi ~ ~~fG1~1 cpr ~ ~ ~ ~ fcp ~ fcR:ft ~ ~~fG1~1 ~ ~
CFRT ~ X16ffi ~ ~ ~ I ~ <:IT~ ~ ~ cpr"'q<R, lj&l "f)q xl ~
lRTI ~ 31'l~C'ld I, ~ ~ fil C'l~'Gm ~tft wrcTT 3ffi rW<:rc=rr 3ffi ~
~·vfIcR * 3lT'tTR tR FcPm \JITill ~ I ~ ~ xl ~ ~ ~ ~
\3Q1Cfd ~ * ~ ~ 3lTUT llAT \JITill t % ~, C!i1-S1cfi~, Qltc1>l141R;i'i,
C!C1)f?lf.1Wl ~, 'ill! C'll'i 6, ttrcfRlT, X1R'1', QIR;i~,< 3ffi ~ ~ * ~
c;tfB~c I cf)cfT~ / ~ ~c;;~fB~IT" lflTITc;r/ 00 l:fTfc;rfcRITc;r~~~
Cf(>11xl~\S/ C!C1)f?lPll!i1 ~ / qlR;i>llY1R;i'i, ~3l'f<rc;f 3ffi tfi * ~ ~ *

~~~I

Ill. 1ffiCl ~ ~cft
tfi 3ffi ~ 3l'f<rc;f 'l-fXcf 'fl11!T 31ICRil\i1'i ~ ~ cp) q:5l1 ~ * ~ ~ ~

m'1T~tl~~:

Cl) ~ cp) ~ \j}tR (1Cf) 1RT \JITill ~ illfcp \JJtR ~ 1ft Wffi ~ ~

~I

~) ~ ~ "f)q xl 60° xl. tR'Tlf tfi q5) ~ ~ ~ illfcp ~ "ftffi=r

PI ~Cf)Ifl 'i xl ~ ~ 311Cfff1 \i1'i * ~ q5) tlCTm \JIT-~ I

TT) f.1crtcr ~ ~ fG1~I cpr 31'll'llll ~I \iT6T cptf 1ft ~ ID <:IT ~ ClId IeN 01 ~
~~fG1~1 ~I

/

t:ft c6t tl~. ~
qR~I!i'DI ~ f<ffim

~ ~.t5fVT1
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1) tfi 3fR 6fCX ~ * ~ ~$ft'p 1 ~ <PT ~ qmf "fl11!l" m-xft
lit5cq'iuf ~ q5) tlfA "If ~ ~ ~?

•................................................. ~ ..,. .

2) tfi 3fR 6fCX ~ ctT ~~1$ft'pl *~ ~ ~ ~ ~1$ft'tlr
"fTrnfr m-xft ~ 3fR ~ Cf<IT ~ t?

..........................................................................................................................................................., -

3) tfi ctT ~ ~1$ft'tII *~ 3T]"q q)f;:f xft.~ ~$ft't l 1"fTrnfr <PT~ :
W. ~ "fTrnfr <PT ~ qmf "fl11!l" 3T]"qm ~~ 1R &rA' ~ -
~

••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 •••••••••••••••••••• : ••••••••••••••

.... ~ , " : : .

4) tfcp ~ ~ "Efi "lf311(R"i'I~1 * «'R q5) ~ ~ *~, 3T]"qCfiR-xft
~~?

-I ,
04 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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\
j. ,

~ <) tfr COT~ dIQ&jI'i, ~ 3fR m et> 3lTtlR -R 5 ~38°~. et> ~COT .
mm ~ I ~ COT~ dlq&jH (730 ~.) xlxil~P1Cb ~ "'{t)q ~ ,fci' ~ fctT
fer cm ~ ClR ~ ~ ~ ~ ~ dlq&jl'i (730 ~.)'!lfll~P1Cb ~ cm
~.~ ~ x1cmrr% I ~ tfr et! ~ ~ \Jffifr ~ I ~ dlq&jl'i "YXtfr,
~ 3fR ~ ~ "GITffi" ~ I tfr 3fR ~ 3l'f<rc;f et> ~ m ('ff"CtPR 20 ~ 300

~. et> ~ mm ~ I tfr 3fR ~ 3l'f<rc;f <) ~ ~ ~ ~ ~ ~ ~ ~

~~:

~: ~ m ~ fcrfu ~ ~ tfr <) ~ ~ ~ ..~ ~ ~ ~
~, ~ ~ cm ~ et> "'{t)q <) ~ \if[(]T ~ I tfr <) ~ ~ ~ ~ 3lf$p
~ 3fR ~ 3lJO('jdl~Cfd ~'.~ m m m ~q ~ ~ ~, ~
~ et> ~ \3m~ ~ ~I ~ <r5 ~ <MIx Lf<ffi ~ ~ ~I

~: ~ 3lfl';f COTwWT ~ fr)J~/~31fcnr~, tfr <) ~ Titf

~tfI ~ et> ~ \3f1'!GI~'I ~ I ~ ClldlCl,!ol <) tfr COT~ m.~~ tfr <)
~ .m "fl11T \JflCft ~ I ~ ~ et! ~ ~ "YX g IC1iFch trC \1fT(ft ~ I
~ 7f\'f: &jCffil'iClxi I -cp) ~ "'{t)q ~ f.1lifur et> ~ TRUf "YX, ~ ~

dlq&jl'i (~ 1250 ~.m ~"G)lR) "YXTflt m"YX tfr <) \JWFl Titf ~ ~
~'~I .

7f~: \il"5Ttfr <) ~ ~ qfr Titf ~ ~ m ~ ~ <IT x:r:rrc tfr ~
~ I ~ 3l'f<rc;f ~ "'{t)q ~ ~ ~ COTmm ~ I ~ cp11 ~ ~ ~ COT
m m f.icltf et> ~ frr;:r dlq&jl'i "YX~ ~ '!~'!~ICl ~. ~ tfr ~
~I ~ ~ ¥tfr cm ~ ~~M'vm;r~ ~ cp11 m6CI? ~ ~
~qmf~1

, c

~ ..1l'm: <r5 tfr COT ~ <MIx ~~ I <r5 ~ ~ cnr mm ~:
1)\i'fC1-31qt1Crj"'jlO:l 3fR 2) 3lImCbI'!Cb fcrcpfc1 ~ I 3lfl1c1'R"YX <r5 ~ tfr <)
~ et> ~ R1CbRid ,IDill ~, ~ tfr ~ <) ~ ~ ~ ~ .... n

~ m ~ f.1rt=r tfr <) ~ <r5 ~ ~ m ~ I tfr <) fcrpfd Titf, ClI~q~nC1
t:rCcB1' et> '!i?l'lCb'! oi ~ ~ mm ~ \JIT fr)J ~ Titf ~. ~ I <l6T (fCl) fr)J \il"5T <)
31fc1R q R&jI~ I <) ~ m I tfr <) fcrcpfc1 Titf et> Cf)ROT tfr et> q'1~ fU ICb 11R "YX

~ >lffI Cb"C1 }1~ ~ ~ I aRT 3W.QlT et! ~ <) (ffi1 3lCR.QlT<) ~q CffiT \J1c1

~ 3lf$p ~ ~ mm ~ I 'ihT et> ~ <) ~ aRT CffiT et> CfJRUT. CffiT \i'fC1
~ et! ~ ~, <n<:r ~'C:fCRTI et! ~ <) tTrBT 6TIft ~ I ~ <n<:r et> tft
<) ~ et> ~ fclpfc1'<iq R1CbRi d ~. COTBmT ~ men ~ I

\if(>f -31 Qtl c4l f<rpfcf 1l'q: ~q cff-rr l fl ~ 4'>1' ~ <) ~ CffiT ~ ~
'3iR ~~~, ~q CffiTct\i'fC1-~ 3fR ~ 311fUqq) ~ ~ CffiT
~ J~RCb, $QxlCb 3fR $q~ft1q;) et> ~ \3f1NI~'I mm ~ I <) ,CffiT ~
~ Wl'~ ~ RCb tfr <) fclpfc1 Titf ~ ~ I tfr f.1lifur et> 00 ~ ~
~ ~ C1Tl1 fcn<:rr "GITffi" ~ \JIT ~ ~ cm ~ C{RCff ~ I ~ tfr
<) \i'fC1-31qt1C<1'1~ fcrcpfc1 Titf 10P. ~ ~ ~ ~ ~ ~ ~ ~ ~

1JCfd" m I

3ifiNflCf>lxCf> f<rpfcf 7ft[: ~ CffiT tfr COT3l1<N41Cb'!01 ~aTI¥f ~ ~
~ 3fR <r5 3l1<N41\i1'i et! sfI\J[Gln <) ~-~ CffiT ~ et> 3lICRi'lCbxOI ~ .

/

tft~~~~· --qfixeror ~ fcffiJR .
~ ~JJJVT
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~ Mt I m-~ crnT ~ et ~ 3lICRfl'J1'"1 ~ ~ ftlfTh41 .r ~ ,
~ ~3TId, ~ 3tR ~ mflic;r ~ I tfi 3tR ~ 3if<rc;r .r ~, WPm,

3114 ,'f1Cb"!° 1 ~ ftl f>l'>4 1 3tR~Xia+r' mg cmr ~ ~ &ffi ~ ~ ftl f>l'>41 cp) \3~ Rd
fcpm \JfTdT t I ~ ~: 3lICRi~cr>,,!OIet 3lfWr ~ ~, ~, q<1~614\S,
~' '~ , ~~('q)l6('1, 61~~jCbI tj, ~ ~qlCRiI~\S O1IIG j

=qtff~l~ ~i~:c.FII:3lWT CfClIfc;jc~et tfi,.r '<jRlCbfftd ~ tl~Rld -qfta1'(f tfi et GAT
q)]" \(ilil~~1 6l'1T ~ j'tfi q)]" ~ ~ ~ ~ xf ~ et ~ ~,
tfi ~ GI~GI"! wmT cp) ~ 'R,tcl ~ 3tR ~ ~ ~ ~ j tfi cp) ~ ~
~ fW\Jf .r ~ xf ~ tfi .r ~ ~ RlCbfftd ~ wmt t I

-.ITc: \3Q1Cfd ~ ~ .r xf ~, ~#GI'( ~ 3tR 11~ ~ 3lF.oR 1:R
~ 3if<rc;r .r ~ "TIff 3Tffi ~ ~ ~, tfi q)]" XWlRl ~ "TIff t j l
9.4 ~ qft ~1\J1I{l l!0lcl"dl afR ~fucp m~ij)dl~

6Il\J1N.r ~ et ~ ~ ~ et ~ "!ltlI4f.iCb ~ 3tR ~~4~16~ lj)OjChil
cp) ~ ~ :J)°ICl'D1et ~ .r ~ \JfTdT t j ~~4~16~ :J)0ICl'D1.r tfi q)]" ~,

<itT 3tR ~ ~ mflic;r $ 3TR ~ ~ fCj"ICflllldl 3tR ~ x:rf816fT\J1R
~ q)]" 'It-qCbiCb t j~1\(I\(iI4PiCb fi~ fcrfucp ~~ (-Ql-'~ f.1w1) ~
3lR \Jfif ~ tfi et RlQol~ ~ {ffif t, ~ ~ ~ ; ~ t I
~lftlcp~4 \(ltl14PiCb ~ ~ xf CffiCPT xf ~ m<f ~ 3tR ~~ " .r ~

, -=q-qf ~ ~ t I 3lWT :J)°ICl'd1 ~ tfi et Cli£P.fj4 fcl"4"uR<TIn:l :rIT ~ =q,('~t~

~~tl .

i) ~: 'lT4" q)]" tfi q)]" ~ m~ xf ~ \flc;IT mw t ~ ihT cnr "Eft ~
3tR ~'"'!iT 6XT mw t I 'l}&---tll-1QJ \flc;IT~, 45 x'lc~ 'i et C!JRUT~ t "\JlT
~ ~ xf ~ xf ,wnfcm mw t j ihT et tfi .r 6XT~, Rlc1"1\(1~'i 3iR
Rl c4) Cl~'i et C!JRUT~ t I

iI) ~q: 3l1Ffr ~ ~ et ~ ~ ~ .r tfi q)]" ~ ~ t 3iR ~
,bX >ffif .r 31c'flT ~ ~ M t I ~ :!'Lc<1 d 4 I, ~ ~ ~ fcrtq 1:R f.1'+R
CRCfi t j li Cffil'i Cl\(iI ~ <itT, ~ ~ ~ ~ 3if<rc;r et ~ .r <tR fcnm
\JfTdT t, ~ M t I tfi'c& ~ <itT \S14~\(-c14('1 et dl('1~('1, Cfli~'i14('1,
~ crnT ~, ~, ~ ('q)'115 ('1 3tR fcpuq.:r 3tR / '4l' <1T4'et Cf)RUf ~
41fTlCf»)et C!JRUT~ t I 1fffif .r "Eft ~ ftR1 <itT cp) c>trT ~ ~ m
t ~~ fcrtq xf tfi mxf ~ t I ~ 3RT fclfu<TIErRI ~ tfi ~
<itT ~ '4l' ~ §t M t 3tR ~ "Eft ~ ~ .r ~ <itT ~ "Eft cp) v=mGT
WG "TIff fcpm '\JfRfT I

ill) (f)fill(f)llF1: ~ ~ ~ ~ WG ~ ~ t, "Eft ~ ~ ~ li6('Cjg:oj
:J)01CI'D1 ~tfi "TT t I 3fEU ~ et "Eft .r l1UR 3llCPR et GR ~ ~ "\JlT
~ tfi.r 3fEU xl ~ m j "Eft q)]" ~ 6l'1T, ~ 3tR lj)0IClt11cnr \(iilCfliCfl
t I ~ liCffil'iCltll, fctfcm ~ et crnT ~ ~ ~1~fT('1\(NI~;s'i cnr f11wrr
t, ~tlfc;jq tfi q)]" f>l'>\("Cc1~Cb\(OI~ ~ ~ t j ~ 6fSO xf ~ ~
"\JlT ~ crnT et f>l'>\(-cc1~Cb\(° 1 .r 3llF1T ~~II Gl'i tcl ~ 3tR 'ffi~ tr ~ "Eft
GI~ G\I"! 6RC'IT t I ~ ~ cp) ~ ~ xf Pi 4'Gld ~ "Eft ~ 'CI'it9.-l14'

~6RCfrtl

/
/ I



~ -q <t>fCIl<t>d I <P1 wnfc)o m~ "ijj"ffij)

~ llC'1'i~ftC'1CffiT~ cfi ~ ~ ctT sfJ'{GlA ~ X')q ~ 41f?1R45 3iN RcR45
ctT.l"j]'{GlA ~ ~ ~ cfi GR ~ t ~ ~ ~1C'1'i@C'1CffiT ~ 3iN .
~ CffiT ~ me: GR ~ t <IT~ ClJRUT~ If ~ GR "'1"tf ~ I ~
x=rfi Cf)RCf) \JfT ~tr If CffiT ~ ~~ cp) ~;t, ~.lf CflfOl45dl ctT ~
cP) wnfcm m t I ~ cfi ~ If GAl qJT ~ ~ (0.31 ~.) 1ffi=rr~ <ml cfi
~ ctT ~ cfi (0.24 ~.) ~ ~ ~ If cfttf ~ xtr<r CffiT ~ qJT \j'6q

~ mf4c;r 1ffi=rr.~ I 5XT 'qffi fuc;rR <ITil xIII IS tR ~3lT cP) ~ ~ .,.r qm \j'6q

~lmn" If ~ ~ ~ ~ 'qffi 3iN ~, ~ lmn" If fuc;rR ~ ~ If ~
~ cfi eRr GR / f>'b{CC'1~ t I

t4'ik9'1 <PT dI41i1'1: ~ cfi \:)df dlQlil'i ~ ~ ~ cfi GR 3iN ~
~lfGAlctT~mT~1

~ qft fijfq: 3f1ulfTl45 ~ ctT ~ If ~ ~ ~ ~ ~ ~ ~ ~
fijRm ~ cfi GR ~ t I

/ .

~f)dC'1'1 qft.'GX: ~ 1l<TI~ fcp ~ CBT60 ~ 100° ~. tR <pf m 3iN ~ ~ .
Wc=r o\5T m ~~ If me:-me: GR ffi t I SIC'1ifcl:><:1ft ~ cP) (<ml ~ 29°
~ 3iN ~ tfr 31° xf.) ~ cfi f>'bX=C:C'1I45xOI~ cfi \PR ~ 1° ~. tR o\5T fcpm
\JffiIT ~ en ~ ~ cfi GR rnl
~6RUT d141i1'1: ~ dl4liH If \3('f[X-~ ~ ~ If ~ fclmur ctT~
~ 51 \ifJCfr ~ I GAl qJT ~ 3iN jOICI=t1I.'35° ~. ~ \j'6q cfi ~ dl4lil'i
ctT ~ If 28°~. tR ~ ~ ~I

~: ~ tq (1 ~ 2 ~) ~ GAl'~ X1TlQ"~ ctT ~ ~ cfi X')q

If qJTli ~ ~ 3iN ~ If Cli£Hl ~ GAl cP) Fc145ffld qrnfi ~ I ~ ~ <t GAl
ctT ~ (~ ~ ~) cfi "fI111T;x:r ~ ~ If ~ \JfR ~ <ffi;r GAl
ctT ~ If x.rt ctT 3lIcpftr ctTmT ~ I

iv) . ~ ~ ~ ~ m~[lJ<t>dl\l

<mfq ~. ~ x-Nr ~ If ~ qJT wrm 1ffi=rr~ ~ 1ft b{ ahr ~ ~ ctT ~
3iN ~ ctT ~ ~ .~. ~ ctT ~ ~ 31C'1'T lffi'G mT ~~ ~
m~3lT cP) d If(;jCl? I 9.1 If GW<:rr Tf<IT~ I

dl~(f)1 9.1 : "dt ~ 1ffi<Paftx ~ et ~ ~ m~f1l(f)dl\t

el?J ~1ffi<P ~~

~ ~~,~~ +w:r1 3lfCPR ctt CfifO ICfiIq
~ ~~.~~+1tRT~ 0..3 xl 0..6 fl14T. 3lfCPR et

~~

~ ~ ~ st <itr3i'R C1~(>j'1113i'R 11U1l1 (C1~(>j'111)xl ~
~+1~/~ctt~~~ 3lfCPR et ~ (3ITtT m
Cffif ~ et ~ ~ cm m~ <tT 3lR~)

-
~~I

~ ' ~mqq0st<itr1 1=JUl11 3lfCPR cm CfifO ICfi I~

/
/

~qftlt~.~
~1ff1JT lJUJ<ffiT f<ffirR

~ ~.IJ[Uf
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iIlq ~ 2

1) UT ctt ~ jOICl"tl1 xf 3Tfq Cflll ~ t? UT ctt Tftr cfi ~ '3"tl'<Gll?i
4lfTlcp'j cfi ~ ~ I .

........................................................................................................................ ' .
I

...................................................... ··········..·..····..·..·..··················f··········..·· .

2) UT B CflfU ICfl III 'i cffl'f li g ('Cj 9:\0T %? UT B CflfU ICfl III 'i CI5T wnfcrc:r ~ ~
~l CI5T ~I

...................... : .

. ...........................................................................................................................................................

3) UT cfi ~ ~ m~ cfi 31~ CI5T ~ ~ I fcR:r a):;r.B etA xfr
<TuCI5T ~ m~ ~ \iITCft %?

....................................... , /
,

UT CI5T \Jlf,T \J"i II'< f6C1 ~ cfi fbr cfi ~ B t)cp fclxrr \i'ffi'fT % m ~ 210 xf.

CfTll11I~11'<".9 ~ (]cl? <:ffi ~ ""Itf ID x=rCflClT I UT 3tR ~ 3ll<Tcf ctt fclpfu xf

• ~ ~ B 311q Rt \ii 'i Cfl lf5Cl? ~ % ftR::ffi ~ ~ ~ {jG'i I lRlG ""Itf

m
\-

• f.1S1'jfB1~ cfi q)RUf, ~ q'lt'lfUICfl 11A" 11'<" >lRiCfl",C'1 wncr ~ %:
- ~ 3lf.1qp:f CR-lT ~1 ctt a-Tfc1,3tR

- CR-lT 13)C'1'i ~~ C'1 Rl elf?! 'i 3tR ~ -<1 f?; 'i CBT5'i"'i"

• "fCICl: 31lcru1Cfl,<01 cfi q)RUf ~ ~ CBTl"](';;:r

• ~"VTCBT~

I I



I. llfulffUT ~UfifoT q» wnfcra ~ ~ (ffi<f)"

~ Cf5RCP1 ctt ~ ~ ~ ~ ~ vn tfi 3fR 6lCX ~ ctt ~a1UT
:1)UIchi 1 cm wnfclcl crmf ~ (fl"fcp \3 cq 1G '1 ~ ~ cf>'~ ~ ,wncfi G'1T ~ '

Pi4~(1 fcpm \JIT X1cf>I ~ cgt9 ~ cm ~ ~ }:fCf)R Xi~I6I<&,~ <mT ~:

., t:ft 3fR' 6lCX ~ -q 'l1lT ctt ~ ~

• ~-q~~
• 3lq~l~c/~ ctt ~
• % ~ ~ ~3l1Cf'!:f1\Ji'i ctt ~
• (fffi, ~ ~ ~ \301'<CP~ WfUT'

• ~ cB fGlll ctt fctftt 3fR ~

• ~ q)T ~ '4X ~ c.rrc;rrWfTCf

&11Clg 1RCb fi~' cf> 3tcfrfcr, tfi 3fR 6lCX ~ -q <flfr ctt' ~. ~ ~
l'lxiN'),<°1 '4X ~ 0,2 l'lftl~l(1 (~ ~ 0,5 >lffmcl) it ~,~ I 'l1lT ctt
~ ~ Cff-IT cf>cfur \JR1 ~ 3fR ~ ~ cf>~ fGls:4cli'< mcfi ~ I ~
~,~ ~, 3l1Cf'!:f1\Ji'i ctt ~ 3fR \3~xc61 c;rcrriT ctt 41'1\GlA vn Cff-IT

3l1Cf'!:f1Cbxol cm cf\J1' CWcfr t ~ ~ ~tr Cff-IT ctt fclcpfc1 ctt ~ cm ~ ~ I '
, ~ ~ Cff-IT ~ ctt ,fclcpfc1 ~ ~ ~ ffilP1f., 3fR ~ ~ '(1ClJ ~

-q ~ ~ ~ ~ ~ dR '4X ~ st ~I

11. 'dt 3T)x ~ 31T~ ~ llfulffUT ~UJ<fill q;) ~:

Pih1R1ftl(1 ~~cplon' q)T wTrT fcpm \JIT x=rcPcn ~:

• tfi 3fR 6lCX ~ ~ ~ q)T6Frr ~I ~~ -q ~ ~,
fctcpfu 1ftr 31fc1l1 ~ c=rqJ~ ~ I ~ ~ -q (fffi 3fR c;frg ctt 41'1\G lA

ctt VJTq ~ ctt ~ ~ vn fcn frrtrtf«r ~ ~ ~ ~ .,-gr 1?R'r ~ I

'dt iRR ~ ~: m fctftt ~ ~ tfi -q <flfr 3fR ~ ~ mcfi ~ 3fR ~
~ ~ ~ ~a1UT Ij)0 1Clfl 1 f.1l;:r mcfi ~ I ~ tfi cm ~ ~ c=rqJ~, ~
Cl6l ~ fctftt q)T wTrT .,-gr ~ \JfA1 ~ I tfi 3fR 6lCX ~ -q Xi ('q) 1~ C'1 3fR

Cf>lflfilR1ft1\5 met 3llmCblxCb ~ ~ ~ I ~ fctfu<:if~ ~ l'lITftlCb 3l1Cff1~CbI'<Cb

ctt ~ ~ ~ ~ ~ I ~ 3l1RRT' ~ I ~ fcn Wllel m fctftt cf>
~ -q mm t oTx1- l'R-Cff-IT ctt' ~ ~ crrc;ft ~ CMl '1ClXi I, ~ cf> ~
(11q~ 1'1 '4X ~ Xi ('q) 1~C'1' ~ ~ 3fR fGlx:ffi f.1tTRT ~ ~ ~ I

~ ~ qmur ~ tfi ctt ~a1UT :1)°IClfll, 6lCX ~ ctt CFRT -q ~ ~ I

~-~ fctftt,~ tfi ~ ~ ~ Cf>lx:q)lR1ft1\5 ctt ~ ~ ~ mcfi ~
~ tfi ~ -q ~ ~ ~ 'Cf}11'mm ~ I ~ '3rC'1Tcrr tfi 3lq~l~c ~

Cf>!x:q)lR1ft1\5 q)T Pitif)~OI 3fR tfi -q 1 ~ ctt G'<' '4X ~ f?rc;rr;l ~ ~
~a1UT :1)01Clfll ~ \ifTCfT ~ I

JITd-31T<ftft(f)I'I1<t»' q;) ~C'11'i1: met31lmCbxOI ~CMl'iClXiI 3fR ~ ClXiI~CK1

~ ~ -q ~ ctrr ~ ~ '\J1TCl t I met31ICf'!:f1Cb1'<Cb cD ~ ~ ~
~~ ~ 3fR l'lITftlCb I

/
/

"Eft <1ft it~. ~
qfu'1ff1JT ,~ f<ffirR

~ 3fl@JJJJVT
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D Cl'1{q fc'j ~ / CffiT, 3TR

iI) ~tg~
tfl°'+l ~C'lIClc ~ ~3ffif ~ et "ERUf xf tr ~ ~ ~ ~ I 'iIR,£lC'l q)l crTCX .
~li~I'i ~ 111Lf)('j~ ~ 31'XT x=rm ~ cm ~ -m,~ +l ~ \ifRfT ~ I ~
m~ <f~ et ~ <l ~ +l ~ ~ % ~ ~ ~ l1CffiR -m ~ cm \3~IC'l<1
1R <l tfI B x=r:rr~ % I

I. <1"1fll RI ffi;r / <mT ~ nJ (>11q e
~ f$ ~ ~ 7 +l ~ ~ 2fr, tfI et ~~&l~Cb ~ +l ~ fu ~
~ \JfT fi~ cm x:wrRl n3TI' +l ~ ~ ~ ~ f?!C'lICle cm ~ ~
~ ~ ~ ~I ~3lT cm ~-~ ~ ~ -m ~ ~ xf <IT ~3TI'
cm ~ ~ ~ ~ et "Cf)'RUT~ ~ ctT ~ ~q) Fc1~~~C'1I~ ~ "\JllCfI ~
Cllfcp ~ C'llClc ~ ~ et ~ x=rtr Cli«1 Fc1Cb -m ~ 'l1fIT coT c;rmr \lIT ~ I ~
CI'ixoqfc'j ~/CffiT ~ ~~&l~Cb fi~ tfI ~ ~ ~ et flP'iCbc %, \'R"CbT
'1C1T~ xf ~ ~ C'flTT<TI\lIT "flCl)C1T3TR 3lL@rJ!>TUTet ~ ~ fi~ cm
m~ tr "\JllCfI ~ I tfI et fl P'i Cbc 'i IR £IC'l ~ ~ 41&l'"'{:;:p~ l1R 3lR f,1l::;,
B1f.1~~ l1R, 311111;g)'i l1R ~'~£lx'i R~Cf~I~~cx ~ q)l ~tr ~ et .
~ tfI +l ~ flP'iCbc ~ I ~ fllil'iC'11 et ~ xf 51~>,?1\J1<1Q~ CffiT 3T~
~ CI'ixoqRi ~ ~ xf 111 Lf)('j"1cm wm ~ m~ cfI "\JllCfI ~ I ~
llC'l'iiCb 37° xf. xf ~ 'fiT f,1l::;, ~ ~ ~ ~ oTfl- xf 3T~ oTfl- fltl'iC'11 ~

~ ~ ~ 'C1Cf) f$ <:ffi ~ tfI ~ 0X5 ~ ~ ~ I

11. Yffff crm ~ nJ(>Ilqe

~ ~ ('11Clc ~ ~ ~ ~ f$ CI'ixoqfc'j ~ / CffiT xf ct'r "\JllCfI ~ I
1il\S~ I~ xf }ITC(f ~ -m 31'XT ~ tg CffiT cm ~ ~ +l tfI +l ~ \ifRfT
~ I ~ tg CffiT ~ m et "Cf)'RUT,~ ~ '1C1T~ C'flTT<TI\lIT "flCl)C1TI ~
tg CffiT ~ ~ C'llClc ~ tfI et \(Ixi I11f.1Cb TT, ~ tfI ~ x:wrRl fu +l 3Tffi ~ I
~ ~ '1C1Tc;rTRT :!~CbC'l ~ I ~ 3TWiCfT,1lT<TI-.p:rr ~ f$ ~ cm ~
rtlC'lICb\( ~ ~tf xf ~~ ·tfr +l ~~&l~Cb fi~, -q~tg cRrr ~ ~C'lIClc ~ 'l1fIT
et~tr~%1
Ill. -QT ~ 3l1@J~ q)f lfffi ~

tfI +l ~ ~ / CffiT ~ ~ tg CffiT ~ ~ C'llClc q)l '1C1T WTR et ~
'fl11(:T- x-r=m 1R ~ xf LRTe-TUlTcm Fc1Cbfff C'1f$<rr -.p:rr ~ I ~ f.1<:rliT et ~
~ tRla'fOT \JfT f$ 'jf{ullfliCb 3TAT ~, ~ CRffi ~ ~ ~ ~lllilct
'liffc(J fffLf)IR~1 ~ % f$ ~ tRlefUT ~ Lf)1~c1x~\(IC'l ~ -cRTefUT
'jf{°11,li Cb ir'iT ~ I ~ cmt Fc1~Clxi '1~11 ~ fctfSr ~~ ~ \JfT ~ tfI ~ ~
tfI +l 3RR ~ ~ ~ 20 xf 30 ~ ~ tg CffiT ~ m I fclc;f et ~ et
~ ~ -cRTa'fOT+l 31f.1C114C'1111~ 51~>,?1CfC'1'IRCb~ et 'fiT~ CffiT -Cf))

~ ~ ~ 95 ~ ~ QC'4J151C'l +l (ff\JfT 31Rlfcffi Lf)\(q:~'<!IC'lcpl 2
~ tffi1 f.'rc;rr;:rr ~ ~ I x~ ~ ~ 3lR CFf 3T2f tfI +l ft1c;r et ~ ~
li"l\i~lA -Cf)) ~ ~ I <:ffi tRlefUT tfI +l 3 ~ fcrc;r et ~ ~ ~ C'llClc CFf '1C1T

C'fTIT -xlcmrr ~ I

/
/

tft~lt~.~
~1ffUT'~ f<ffifR

~ 3JTrlirJ5JUT
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3) tit 3tR ~ ~ ctI-qfu-wrr TTCRlT cP) RH(1IRC"l m ~>ffi1-3J1Cf{i~Cf)IN)

ctI ~ ctI ~ ~ I tit 3tR ~ 3TI<:fc{~ ~ ~ 3tR fcR1 "f(R qx
• >lfc'r3JI<ffiltnl'iCb'i cP) wf11c;r fcom \JfT(ff t?

..................................... ·'4··········, _ ~ , .
\

4) tit ~ >rpRl ~ twlR:r ~~ ~ '1Jl1 fcqftlC"l ~ I ~ ~~ Cf5TlTC1T

wlR et ~ ~-~ tR1wrr ~ \JfR ~ I

9.7 fll,{1~I

tit ~ ~ Cf5T~ ~ W1'J 1°1 CJ"n1 qx 3lltTTfuf ~ t 3tR ~ Cf\i'T6 ~

mgq? >rf1{1 ~ -g I ~ tit ctI ~ 6RT ~~cpffi 3tR ~ ~ Cf5T~tr t
~ x'Tr.<itr. Cf)fOlCf)C"l13tR X1T~ 1ft X1T~ m ~ ~ 'i1'iil<1f.1Cf) ft~

li 50'1erD} 11ffcl) -g I .~ "5X~ >!<TR1 fcom \JfT(ff t cnfcp ~ dCf) ~

dCf) tit ctI10ICJ"n1 3tR ~ cm<:r1 ~ I ~ ~ ~ ~ 'ERDT. tit ctI ~
~q5f(;jll t I ~q5f(;jll ~ ~ ~ ~ \JfT "5X(R5 ctI a-lfcr ~ m cP) ~

eR 3tR m ctI 1°1 CJ"n1 qx ~ !'Iffi Cf)"C"1 wncr 1" ~ 3tR m cP) fctcpftr ~ ~
3tR ~ ~ ~ ~ '41~ eR I m 3tR ~ ~ ~ ~ >rpRl fctfcm fcox:+l
ctI ~q5f(;jll ~ t: fe= ~. ~ ctI ~. 3ft{ oR-r ~ 3tR ~ ~ I

ft;,~~~~m-cf-g~~~~~'4I-g~~.
3tR:drCJ? ~q5f(;jll ~ ~ ~ xfT~ ~<1R<1i ~ ~ ~ -g I ~ ~ dCf)

, fcp ~ ~q5f(;jll ~ ~ ~ ~ ~ ~ ~ ~ cP) ~ xmfr
~ ~ CffiUT m~ cfJ ~ t I ~ ~ tit 3tR ~ ~ ~ x=r:r<l tl!R

-ru: fcp ~ ~ 311<ffil \J1'i ctI +=!BITcp11 ~ cp11 m 3tR ~ ~ ~ \3JlR \ifl"Tg

~ 1" ~I ftx:rrcr ~ m ~~ ~ ctI xfTfM ~ ~ ~ ~I

m 3tR ~ ~ cP) Cl?af C"llqlil'i qx ~ fcom \JfT(ff t (21°~. ~ C"llqlil'i cP)

~ ~ .mo -n-n \JfT(ff t) I ~ ~ C"llqli 1'i Cf5T~ ~ lR ~ \3CGTG ~
..~ ~ ~ wru -g ~ &rul ~ %~ ~~ ~ ljffi ctI (R5 m
~ t I tit 3tR ~ ~ ~. ~Cfq5~I'<. ~tr. ~~, .

fctcpftr <itr 3tR 311Cf'<~cpC"l~ fctfcm ~ ~ \JfTCf.,-gI ~ ~ cgt9 ~ twlR:r m-cf
-g ~ 1:i1c1-31qE1c'i~<1 fctcpftr <Ttrcn 3tR 3l1Cf'<~Cf),<01I ~~, CffiT Cf5T3JICf'<~Cf),<01,

,.

/

'Eft qft it~ftftr, ~
'qfu1ffUT .~ fcffiJR

~ 3llIT4J5J1lT
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"

De Sukmumar (1980), outline of Dairy Technology, Oxford University Press, Delhi.

Tufail Ahmed (1980), Dairy Plant Engineering and Management, Kitab Mahal,
Allahabad. • '

,
,1

31T% \3m -B Plk1fc;j~d ~3TI qJT filil~~1 ~ ~:

~q JrH 1

1) i) ~ tfi \[Cl?~ ~tr ~ ~ ~ ~q)fUill ~ qJT ~ fili$1~I{l
~ fcpm \rfFfT ~ I

ii) ~q) fUill ~ qJT ~ <T6 .t:llFf -B ~ ~ fcpm \rfFfT ~ fc)J tfi
ctr ~q)fUill men ~ ci> ~ ~ ~ <IT ~ ~ ci> ~ I

~q)fUill~ -B 'Plyfc;j~d ~ qJT fil"il~~1 ~~:

• ~, tfi -B ~C'145x ~ <'R5 ctr l'lFc1wlll \30Ff ~ eR;
• % \J1g{Jc1~ ~ m 3tR ~ tt ~ m;
• ~ ~ tfi ctr 3llFfr ~ -B ~ ~ \30Ff ~ m; 3tR
• ~~m~tfi~~ml
2) i) ~ ~ ~ ~ LR 3TWR -B 15 ~ ci>5tf t 3tR tfi 3tR ~

~ ctr men ~-B ~q)fUill ctr ~ ~ ~ ~ w:fM fcpm

\JfmT ~ I

ii) ~ cFIT -B tfi ctr ~q)fUill ci> ~ t -
~ ~ cm -gx <'R5 ci> ~ ~ ~ ~ t: ~ ~~ 5tf t,
~ q Rem"! ci>~ ftRT fu?Bt a1fc1 <IT~ ci>~ ~ ci>af;IT (fq)
31RfAT ~ *m \Jfr .~ ~ I

~ ~ cfi ~ -B~ ~ tfi ;g IC'145x <ITqi;:y cm '0~ i3JtR (fq)
~ ~ tfi -B 311CRf1\J1"! ctr ~ cm trCTm \J!T ~ ~ ~ tfi -B
31ICRtlCPd ~ <IT ill ~ tt ""11ft m <IT c:prqfr ~ cfi 6TR ~ ~

tl
~ cFIT -B tfi ctr ~qjFvill ~ ~ 3lfucp ~ ~ f445ffid -gm t I

3) i) 1 ~ CfCP cfi tfi ctr ~ ~q)fUill cfi ~ ~§qxd~ ~ cfi ~
~ ~ ~ ~ c:prqfr \3fm:r ~ ~ t I

ii) tfi 3tR ~ ~ cfi ~ x=r=m CfCP cfi ~ cfi ~ qlfc;jf4"!fc;j,g,,!
Cfc"11x I~;g / ~ (1)~Plllli ~ / ~ >11R1 fc;j"! cfi ~ cm c:prqfr \3fm:r
1WlT \JfmT ~ I

4) i) tfi 3tR ~ ~ -B311c,~\J1"! ctr ~ CfJl1 ~ CfJl1 ~ cfi ~ ~q)fUill
cfi ~ PlY fc;j~d W~ ~ cm 3llRTm \J!T ~ ~:

• ~ -B ~ i3JtR \RTRT \Jf1l6 mBt ~ ~ I

• ~-Btficm~-..RI
• f.1crto cfi ~ <IT ~ elldlCJxol -B ~q)fUill eR'1

/
I

'Eft qlt tlq}ftflf, ~
lJfu"~ :i;vr<fffi ~

~ 3Jl@rJ5[UJ
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58

mq~. 2

1) 0 ~ if ~ et ~ ~ tfT et ~~fflcB1~ "<lfll~f.1Cf) ~ 3tR
~~~!'l1131 ljOICl:dl 'Cf51 ~ ~ :1)0!Cl'tj1 et ~ if ~. \Jffi'ff ~ I

n) tfT c#t <m ~ ~ 4'lfTlCf)l ~:~ ~ \i'l1.ftp fcpuq.:r 3lR/<IT WR-et
q)RUf ~ ~ ~ ~ '51~~f11eC1 Cf)IJif.1C1, ~ crm ~, ~,
~C1Cf)16C1 ~ I

2) 0 tfT if Cf)fUlCf)('1I, ~ c#t,~ ~ 1i6('Cj'IuT ~ ~ I ~ ~ ~
~ 3lR ljo 1Cl'tjl 'Cf)T "<iil Cf)iCf) 11A(JT ~ I

tfT if Cf)fUlCf)('11 Cf51 ~ m ~ ~ ~-
• ~ ~ ~ crm ~ >l1q)1~C1 3lR <f x:r4T~ \i'l1 ~

~qmf~1

., ~ c#t fcrfu

• ~ ('1lqlil"i·~
3) 0 <m 3lR ~ c#t ~ ~ ~ ~ et ~ ~ WPffi et tfT Cf51

m~~~1 ~ tfTet ~ aBfm m~~ ~I

ah' ~ 1ffi'ij) ~~

~ ~~,~~ l1UfI1 ~ qfr Cfjral Ch1~

~ ~~, ~'ahliftRT~ 0.3 ~ 0.6 ~. ~ et
~~

~ ~ ~ rt <itr 3TR (1f?l (111;g 3TR l1UfI1 ((1 f?l (11/ ;g) ~ ~

~ if ~/~ qfr ~ ~ :!CRf ,~et ~ (3litT m
CffiT~ et ~ 'X"(R cm m~ eft 3lR~)
~tl

~ ~ xft llCP'T rt <itr I l1UfI1 ~ qfr Chral Ch1~

mq ~ 3

1) 0 ~ ~ et tfT Cf51 21 ~. 1R 9 m dCf' xm \ill x=rcmrr ~ I {,fCX 31'f<:rc;f
et ~ if frIm;fr ~ ~ q)ll 5t-rr ~ I ('11q IiI"i et ~ ~ '4fuafUT
:1)01Cl'tjl \Nft ~ if tTCcft \iTICfi ~ I

~ et ~ tfT c#t ~ ~ f.11"1'jfC;tftl('1 qRClct"1 ~ Cf51 ~~:

• ~ ~ if 3lIQR!\J1"1Cf) lf5Cf) ~ ~ ~ ~ ~ 1!Sl~~"11
'CRfG "1tf qmf I

• f.11"1'jfC;tftl('1 et qJRUf,'~ 41~fUlCf) l=fT'1" 1R >lRl~C1 wnq. ~ ~:

- ~~crm~c#t~, 3lR
- crm 11C1"1~ftC1 Rlelf?i"1 3lR ct5-<lQ"1 'Cf)T ~ I .

/
/ I



• ~: 31ICNf)Cl'l'i°1 cF "ClJRUT ~ ~ q5l ~ I

• ~~q5l5-A1

2)' 0 ~ <:TT~ ~ cBT 1:lfu"IRUT ljOlchil q5l 31~ ~, .~ ~ 'lGTcl cF .
RtPlliTol ~ ~ ~ cF ~ cBT ~ cF ~ -q ~ ~ TT<TI

. ~. ~ GRA ~ cBT 10lcrfll fi('1lt:l\iF1Cl'l ~cBT M ~I

ii) ~ ~ ~ C{5RCl) t "\i1T ~ ~ ~ ~ cBT ~IRUT <JUTCffIT CB1 wrrfcrn
m't I ~ ~ cgt9 t:
• ~~~~-q~cBT~11RT

• ~i{~~

• 31q~I~C:/~ cBT 11RT

• % ~ ~ -q 311CNf) \i1 'i cBT 11RT

• (fffi, c1Tg ~ ~ ~ c;rcroT

• ~ ~ fUjll cBT fcrtq ~ fcR:+l..
• ~ ('1IQlil'i

• ~ q5l ~ ~ ~ c:rrc;rr >T+fTC[

3) 0 >rfc131ICNf)Cl'lI'iCl'l, ~ ~ ~ ~ -q ~ 3JICNf)Cl'l'i°1 >IR1Iffill I CB1 icR
~ -q l=j6Ci=1LfOT~ ~ t I ~ ~ ~ ~ ~ cF ~
~~~I'iC;I('11 <:TT61~~1\i1'i cF ~ -q CfiTl1 ~ ~ ~ ~ >IR1lffill I
CB1 ~ ~ <:TT~ \3C'CF1 ~ ~ ~ ~ furfm ~ cBT ~
~ ~ I >rfc131ICNflCl'lI'iCl'l cF ~ ~ CB1 m~ >rfc131ICNflCl'l'iCl'l ~

~I

ii) ~ ~ 31m-c, dPICll€l >rfc131ICNflCl'lI'iCl'l ~ ~ 31ICNfl\i1'i q5l

~ 10P ~ ~ -q ~ t ~ ~ ~ ~ 31ICNflCl'l'iOI cBT .
~3ffi1 CB1 ~ qJ~ t I ~ -q ~ f.'n:Tli1et 3ITtTlX ~ ~-m'4T ~
~311 CfffiCl'lINj CB1 ~ mT .31Jlifcl ~ ~ I ~ .l:fGl q5l LITfT, ~
LITfT, ~'lf ~ m~ q5l TIcYI0.5 ~ ClcP 3fR 31Tlffi q5l ffi ~

\JlT ~ ~ I ~ f.1<.r:iT et ~ ~ ~ -q ~ 0.22 ~

mT ~ ~ 3fR ~ ~, ~.~ >rfc131ICRflCl'lI'iCl'l, 0.01 ~ cBT ~
~ flic;m:; \JlT ~ t I

4) i) ~ -q 3TTl1CfR~ Cl'i x:q R1 crm / TIcYI<:TT~ tg crm, ~ <:TTXi3R cBT~
cBT f?1&11Clc: cBT \iffifr ~ I

ii) ~ -q Cl'i x:qR1 TIcYI/ crm cBT \iiTq et ~ ~ cmIRUT ~ lf51~ cl f2 '11&1

~ cmIRUT ~ \JlT ~ t I

iii) 20 ~ 30 ~ ClcP et xm mT ~ tg crm mT f?1&1IClC: mT \iiTq
'1I'!i III PI Cl'l fcrtq ~ ~ ~ 1?Rn ~ I

/
.1

"Eft qft tl~ftjl'f, ~

lJf«~ .TJ'ffiT f<ffim
~ ~J5JUT
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~XTHT

10.0 ~

10.1 SHflIC1"'11

10.2 Cfffi m qfr ~

10.3 Cfffi m CBT Cll\1C1?,!OI

10.4 3l('q Cfffi ~ qfr ~ Fcl~l~C1lq
10.5 3l('q Cfffi ~ ~ ~ xwr.ft

• Cfffi 10f "ffi;r
• >lltI'i ~

. • qllHi"ICI?'<!°1 ~ ~ (YfqUf.~
• l{1lffcfll~\J1'<!

• 3l1l=C'fiCl?I'! Cl?

• quf Cf5NCf)· ~~
• "fl1CP

• ~c'ffCI)· ~~
10.6 Fclf.1&ifol CBT ~ 10f ~

• ~ >WR~ CBT f.'r:ITur
• Cfffi ~ CBT frr:riur
• x:ifli J)lUf 10f q 14 '!~ICl?'! ° I

• ~ftC1<'1"'1, f>b'RC1~CI?,!OI 10f ~
10.7 ~cB f(iPI 10f f.1t:rAT ~
10.8 ~

10.9 ~lciGIClc1J

10.10 ~ \3qlTIlA ~

10.11 ~ w-=TI. -cB \'ffR

10.12 ~ w-=TI qfr ~ -cB ~ ~ ~ ~
•

10.0 ~~

60

~ ~ cm ~ -cB ~ 611:

• .. cpll Cfffi m cm ~ CfJX ~;

• m ~ qfr ~ xwr.ft CBT ~ ~ xf ~ CfJX ~;

• m ~ qfr ~ >RA CfJX ~; Cl~

• cpll Cfffi ~ qfr :1)0 ICI'f11 cm wnfclc=r ~ ~ CBTXCI?T cm cmt ~;.

/ I
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62

x-rr~ ~ et ~ B ~ ~ ~ 1 ~ cpl1 CffiT ~ ~ ~'Cl <TI TR-~'Cl
~ B CffiT $l" llRT 15 ~ ~ ~ t. ~/3ft ~liC't~I"(t.·~ ~
cpl1 CffiT ~ 3ft /~ ~ et· m ~ t 1 ~ cpl1 CffiT ~ 1968 et ~
~ et B ~i'hRid cpx cnft et ~ B ~ 'l<TI ~ 1,
cpl1CffiT ~'Cl ~ coT fctfcm ~ ~ ~ t, ~ "3ltf-~";:r, "cpl1-~ ~",
"cpl1 ~ ~" <TI ~ ~ CffiT cnc;rr ~ 1 cpl1 CffiT ~ ~ ~ coT
33 ~ ~ 'BIcpl1 llRT ~ trCl<TI. \JlTdT ~, ~ ~ ~ filil •..t"1d (reduced)

~~'BI~tl

~ et ~ "CffiTm" q?T 3l~, ~ mcrx~, .Cl'i x:q[{j "ffi;iT $l" CffiT >rfCl"X~
aiR CffiT (~tg CffiT coTtp1'$Cbx) (~3ft) ~lic41'i et ~ B ~ ~ ~ ~ 1

~ "~'Cl CffiT" ~ (CffiT llRT, ~ ~.'ClCffiT), ~ CffiT .~ (~ CffiTaiR
~ <TI ~ gl~~'I\J1~~'5 <TI TR gl~~l\J1~~'5qR¥d ~ Cl'ix:q[{j cfc;f <TI
~ 'i ~ x-C:xQ)I~ '5 cfc;f et PiJ)lUTLR 3TT'ClTfur), <TI Cl'i x:q[{j qx-rr m B ~ ~ ~ q?T
m "fiCl?dT ~ 1 CffiT m B ~ >rfCl"X~ B 2 ~ q?T ~ cnc;rr -;:p:fq), crm
oTIl-TR-CffiT, ~f4:cCb .~, ~ ~, ~ ~, ~1C'l~l·"rl ~ cfc;f 3lR
~(1 iqBe'5 0.08 $l" llRT ~ ~ ~ et ~ B aiR 4.0 ~ $l" llBIT ~
~ Q RicC'l q?T ~ co% et ~ B wTrT mflic;r m ~ ~ 1 ~ 31C1TClT,
~ ~ QlllxflCbI'N')'j 3tR x~llllCbIRlj'i. ~ (~<TI C1C5jl~ilCfWm $l"
CffiT llRT q?T ~.02 ~, ~ CTTf- 11 (~a1c{)) 3l~ ~ ~ aiR ~
f11~llli, ql~~lllli 3tR $fCy~lllli "(1CfUf (~ ~ et ~ B QRCb~d) <TI
~'i\J11~Cb ~ aiR ~ f11~llli ~ ql~~lllli "(1CfUf (~'i\J11~Cb ~ et ~ B
qRCb~d) ~ ~ B <TI ~ ~-~ ~. 11' 1000 ~ $l" llBIT B aiR
~ ill IC; Cfl'jq?T w:TrT mf1ic;r m ~ ~ 1 ~ quf cpfcp et ~ B ~ aiR / <TI

$'11 e1'i 'BIm "f1Cf)dTt 1 ~ ~ $l".llRT cpl1 ~ cpl1 100 ~ aiR 150

~ ~ ~ 'TIff ~ ~ 1 ~ ~ "ffi;iT aiR ~ "q51 wTrT 'TIff fcom
\JlT'iT ~ 1 Cl'i x:q[{j CffiTmB ~ llRT B ~ <TI q R lSCfd fcrc;r q?T."ffi;f mm
~ 'dlfclJ ~ 3iC1'T $l" <Tt CffiT coT 20 : 80 et ~ B qRlSCfd 1llQ)C'11et cfc;f B
fl1c;n<:n- \JlTdT ~ en ~ <Rie:ruT ~ ~ c;m;r trr, C'lCllcsi'i'5~(1 LR 1 ~, Cfl1f?\CbI
2.5 c;m;r ~ ~ cpl1 ~ 5TTTT 1

~ ~y ~ R51 d l1FT"CbT et 'BI'~ m-.=n ~ 1

D CffiT - "1R et 31T'ClRLR ~ 80 ~ aiR cpl1 ~ cpl1 40 ~ 1

ii) "f4'r - "1R et 31T'ClRLR ~ 56 ~aiR cpl1 xf cpl1 16 ~

ill) Cl'i x:q[{j CffiT ~ et ~ B ~ m CffiT CDTIIC'l'i iCb ~ ($ ~ C'l~ ft(;rq
fcTfSr) - ~ 37° ~.

iv) ~t<q)f1'fd CffiT q?T TR-,{il~11CbxO~1l Lfc;T~

en) ~'Cl CffiT aiR fBWc:r "r.mr ~ et ~ B -. ~x B ~ 1.0

~I

~) Cl'ix:q[{j CffiT ~ et ~ B - ~ 1.5 ~ 1

'1) ~t<q)f1'fct cmT q?T ~ +1R - ~ 0.5 ~ 1
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~~ ftill et x-r:m, cF'1'(oqRl crm ~ "# >ffi1 "IDll et ~ xf ~ Fck I~ 'i 25 ~.
~ xf Q)11"'15i 6T'1T ~. 3fR ~c~~"'11 ~ I~CfC'1~XI~\S xf ~ cRTa-TUf fctKn 'nTI m en
Rlc ~~'i ~ et ~ ~ cRTa-TUf 'CH ICiiC/53TRT ~ I .

~ LR ~ Cf5T crm ctt fcR+r 3l'1xcrm et ~ et 3lTtlR LR Cll ft if Ci :FcP<:rr vmn
% Ill,<W141~ ~ ~ (~) crm ~ coT (CilftlC/5110.1)"# ~ -rn:!cmct
xf crm ~ et 3lTtlR LR ~ ~"# CllftifCi ~ % I ~. ~ ~ q{ff 3fR

X1T:?;ftI X1T~~ ~ et m ctt ~ ~ % 3fR 6 ~ crm x=mT ~ 3

fcR+r et ~ coT RI~R:t:C~ % I ~ X1T~-X1T~crm ~ xf ~ Cf)~~Cffi

RI~'(hri coT~ ~ ~ XbT % I ~ ~ ~ et crm ~ ctt ~ qmn
% I <T -g - (~ST-crm ~"~ - crm ~ 3fR Cl'i'(tlRl - crm ~): "~

- crm" (60.1 - 80.0 ~ crm 3fR 16.0 - 36.0 ~ "'i+fr) 3fR "f.1J:;:r -crm"

(40.0-60.0 ~ crm 3fR 36.1 - 56,0 ~ "'i+fr) I

dlR;tif>i 10.1: ~ qm ~6 <flff<J>XUT (3Pl~)

qm~ qm tlG<f) ~ ~

~7qqm -rt-x-~7qqm ~fTJJ5fUT

.- ~ ~tT CfffT ~<Tf~ ~ <Tf ~ CfffT:
CfffT: ~tT CfffT ~tT CfffT, ~ CfffT et
30~~ 10 3tN 80 mmm et
~~I <fI-tTqfr

80-90 111 '<\J1R'i ~ (mBJ>lUT)~

>62 - < 80 ~tT~ CfffT ~ ~~

60-62 ~ Cj'<il~C:"i/ ~CfffT~/ ~ CfffT fl'fJ>lUT/-
cff.l- ~~ ~ - cff.l--ilT~ lil"i\i1R'i cff.l- -ilT~ CfffT fl'fJ>lUT

> 41- < 60 ~-CfffT '~-CffiT ~-CfffT

~tT~ ~~ fl'fJ>lUT

>39 - 41 ~-CfffT~/ f.i9-CffiT ~ - CfffT fl'fJ>lUT/ 3ltf

3ltf CfffT ~ AI'<\J1 R'i /3ltf CfffTfl'fJ>lUT

'- . crrrr 111 '<\J1R'i

39 ~-CfffT irl1CfffT~ ~-CfffT

~tT~ ~~

crm ctt f.¥;:r l1T5IT et X1T~, \S ~ ('1fl c~ m LR ~ ~ xf ~ ctt a1l1cfT 3tR
~~(HlIS"1 lj)UIClfiI, Q)11crm ~ et 3RT ~ ligCiOl~\ ~ -g I

I. tt~ <Pi 4~l4CiI (Spreadability)

.~ et ~ xf ~ CflT ~ ~gCiOlttuj~ t \S~('1~~c~ LR ~ ~

~ ~ ~ xf ~ V1T'i11~, ~ et CiIQlil'i 31mc=r 5° xf. LR~ LR ~

~ xf ~ ~ ~ ~ I ~ ~ >n1{f ~ et ~ f.1'11ftlRslCi erR
~ CflT 6T'1T ~ %:

63
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• oRr 3lR ('R(1 }ffCf"X~3lT Cf)T~ 3!ICI~llCf) t I ..

• o'R1}ffCf"X~ ~ ~ ~ (dispersed) ~ ~ ~ m (mass) coT
~ ~ ~ ~ ~ +) \Jj~,?Cf),<xm \JlT ~ I

• on, 3tR ('R(1 ~~3lT et #rq Cf)T~ ~ ~ ~ I "llft ~ +)
oTxfllBIT ctT ~ t en ('R(1 ~ coTx)q5 ~ et ~ ~ ~ ~
~~I ~LfclT~t ~~~ ~~tl "llftoRrctT
llBIT ~ ~ t en ~ ('R(1 ~ fill~Ri1d 3tc;:ctTfffir (interlocked)
ffiJ'R:C'1 ~ ~ ~31~ \JlT ~ +) ~ ~ I

11. ~ Mc ~HIItft l!UJtPf

m et .~~1l~1~ TT ~ ~ lfR>f ctT TftT (flavour) et 31c'fTCI1 Plkif(;jftjd
~ ~ wnfcrn im %

• CffiT ~ IIC'1'i iCf)~tfr '(i) q~XElI

• ~Pl('f.!l~ ~ Cj)~l1C'1dl(15(>q)14'i)

• (h:nx~~~Gm

~ 3Rl ~ jOICl"t11 ~tfr ~ t "~" 3l~ ~ CffiT finx:cc;r "15 +)
~ et GRR B)lSl1TcoT 31Cl~nr~d ~, ~ x-r1T'i" d 14l11'1 tR ~ ~ en
~ tR ~ ~ CITC'1T.~ I (3lT/~ ~) +) ¥ Cf)T31]q5"R ~ ~

~ et ~ ~ cm wnfcrn ~ t I "ll5 X111R "'(i)ll ~ BliT 5f.:fT~ I
l11'<\JiR'i furn+) ~ 95 ~ "¥l Cf)T1 ~ 5 l11~w~li~c,< Cf)T3lR 4 >rfc'mcf Cf)T
5 ~ 10 l11~w\lli'k,< 3lR 1 >rfc'mcf Cf)T10 xr 20 l11~w~li~c,< Cf)TCllffi mw t" "fCIlG
+) ~ et "'(i)ll +) l1A1 \Jl"TCfr t I

~q~

1) ,,~ (~tT) ~" coT ~ ~ I

...................................................................................................... ~ .
, .

• 0 ••••••••••••••••••••••••••••• i~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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; f

..

3) q~qxlll<1 ~ ~ ctr ~ 1f ~c>1~q)~fl &m ~ ~ cnT 0':.1

~I

5) ~ ctr ~ (spreadability) q:m ~?

6) . 3l('q CR-lTm 1f Clitp '11£I c;rqcp / ~ ctr ~ (td~r~fcp.:f 6fTill Cf>TiRT
~ ~? crot.=r ~ I

3l('q CffiT m 6RR ctr sfI~~fTl Cf>1~ Gl ~ ~ t I ~ ~ "fllll!ftCf>T-:q<:A
. 3lN ~'<"1t4)'<01 I mr ~ ~ ~ t - CR11' (~, ~, ~llj1CPI;f\,

QI4t11CPI'<cP, ~ ~, -31~cpl'<cp, ~, qof ~, ~ cp1fcp, Fckl~'1,
-qfu'a:rq;, >rfcr 311Cff11cpl'<cp m I ~ ~ Cf>Tm6RR 1l~ ~"fllll!ft q;r

3N'1T~~~1
65
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I. CffiT ~ ffi;r
cmT CliTCfi11cmT m ctT ~ x-wriI cmm % 1 cmT c:fi ~ ~ % -
• w,g # ~ ~ c:fiX1T2.1-X1T2.1~ ~ >rGFl ~ ~ ~ (<lIRotC ~,

• 115cf) 3tR Fc1c Ifli i"1 c:fi CflbCfJc:fi W1 -4 cpp:f ~,

• ~ ~ 3lf.1cTr4 cmT ~ c:fi ~ c:fi W1 -4 cpp:f ~ 1

~ c:fi~ ljUT 3i2.lRr ~ ~ ctT ~, ~ C'lijCf)c;Ix 3tR ~ ~
3tR ~TQI q)f frfsmur ~ W1 ~ mc;r 3tR ~ wf1ic;r im, cmT c:fi~
~ fct<:rr \iffilT t 1 frf+:;:r cmT ~ ~ c:fi ~ ~tT crfrr c:fi~ % .. ~, ~
3tR ut q)f ~~ 1 m ~~ c:fi ~ ~ ctT \JflTg m c:fi wWT ~ ~
~ 3tR ~ cr8 ~ ~ (m) ctT mfiCl ctT \ill ~ t 1 (')<:m ~
-4 40 ~ cmT ctT ~ c:fi~, 65 ~ 67 ~ CffiTcm;ft ~ q)f wWT ~
~ t 1 '1fcP ~ ~ cmT im-i'R-cmT, (~,\ffl,~,~,) ~ 3ifuCfJ llT5IT -4
fl'rc;rcft t. ~ ~ 31TtTTft:f~ c:fi~ mtr.1 / ~li~xi~li~45 ctT 3iJ?!RCfd llT5IT
ctT~Cfi11tt~tl ~~, ~~~tcfTt3tlx'~m
-4 ~ ctT qiffm <W<m1 ~ 3iT ~ t 1 ~ ~ CliT~ ~ ctT ~
~ fl'rc;rcftt 1~ c:fiwWT ~ Cfi11-ffi;T Pi Cf)C'l('11t 3tR ~ ~ ctT ~ -4 ~,~
m CliT3TTCfJ% 3tR ~ ctT ~ c:nc;rr ~ fiic;m"r t 1 ~ ctT ~ -4 ~~
m ~ ~ ~ 3ITC1Tt 1 60 ~'~ ~-4 ~tT cmT c:fi ~ c:fiw
-4 ~ llT5IT -4 ~ 3tlx 40 ~ (cmT) q 1«4~ er ('1~ q)f wWT fct<:rr \ill x=rcmrr
t 1 ~ ~ q)f wWT xi III\Ji'i I,li Cf) Pili'jl °I CliT31ffiR 6PfRff t cmTfcp ~ q)f

~ xilll\Ji'i 100 ~ cmT -rn c:fi Cf)RUf ~ W1 ~ ft~ NcTI t 1 ~
~ ~T ~ m ~ ~ ftm -4 ~ ~ c:fiw:TrT q)f ~ ~ \JfRTIt
cmTfcp m ~ -4 ~ wWT ~ ~ ~ ~ ~ lllctllQ'i er ~ C>TR3tlx •
:ff: QI«4;f)Cf)xOI ctT >illP<:rrCliT31ffiRT 6PfRff t 3tR, ~ ~ ctT \J11qloq'h,
ljOlqf11 CliT~ ~ -4 ~ ~ ~ t 1 51C'liFcP~ ~ ~ \Jl1 ~ 6RC1T
t % ~ ctT ~ -4 Cfi11~ mc=rr t 3tR ~ ~ -ffi;T Pi Cf)C'l('11t I' ft~
$li (Y~ I'i cr8 ~ CliT35 ~ 40 ~ cmT q)f wWT cpxc:fi ~ \ill x=rCfJ(l1t!
35 ~ ~ Cfi11~tT ,cmT cr8 Cfi11cmT ~ m ~ -4 aftur, ~ Tftr cr8
m ~ % 3tR \Jl1 '5ci1C'lxlel'~ 1R 3TW ~ ~ ~ 'ltf % 1

~ST cmT et 3WflClT,3RT cmT ~ '6 - q'ix:qlf! -ffi;T ~ fcp ~, ~, fJ:\x\Jij~l,
~ 3tR 1\ll45c1"1q)f -ffi;T I'~ <IT~ -4 fliC'llCf)x~ -&C'11 q)f wWT, ~
~ ~ ~ 1R 3liftrCfJ, 51$~l\JirflCf)XYI 1R 3lTtIlfu:f mw t 1 x-<rR~ ctT ~
~ 1\lIIf)c11, ffrc;r 3tR ~ (~) -&C'11 'dR-fl +IT'iT-~ (~-~)
cmT / -&C'11 q)f wWT ~ mc=rr t 1 ~ c:fi -ffi;T ctT l1TrT ~ m ~ t WcA
~ ~ 11PTTirill t 1 RhC'l5IC'l, \3m ~ ~ ~xlf?1t1I~ ~ -4 ~
~ ~ -4 17 ~ 33 ~ ~ cmT, 22 ~ 50 ~ +IT'iT-~ cmT
3lN 26 ~ 45 ~~~cmTMtl

i'R-~ ~ ctT CRlT ~ TR 51~~~\l1~d 3ffi 3T1fucp 51~~~\l1P1d ~ ~ Ej';ft
M t I 51C'li!4> 51~~~\l1Pid CRlT cm ~ ~. CRlT ~ ~ ~cl~~Cf) ~
'llT5IT c:fi Cf)RUf 51PICf)IxCf)CRlT llRT"\iffilT t I ~ 6ITd' cm &fFf -4 ~ ~ crHmf
'C'fijq) cm;ft "~cx~ R45 1~'5 CRlT" \Jl1 ~ CRlT ~.~ ~ m ~ ~ cmr cm
~ <lit§'1')tI'~ 7T<ir. t 1

/
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~ ~ ~ ~ ~~ ~ ~ ~ Fcl~l~C'11 ~ ftp ~ wfi1c;r CffiT 1l
~-3 CRTI ~ ~ \JlTCf t vIT ftp ~ ct;r, 3lmlc ~ ct;r, mm <:IT~
"ffi;f 3tR f1l11I~~'1 116 ~ 10 ~ ~ +w.:rr 1l ~ \JlTCf t I f.1kl-:-CRTI-~ ~
1l q}i~cl {2Af C'i (~ ~) ~ cm ~ (additive) ~ ~ 1l 3iR / m. "fr11A +w.:rr
1l "ffi;f ~ ~ 1l ~ ~-~ ct;r ~ ~'1l ,"C'1"T<n\ilTciT ~ m l1T'1T \ilTciT

~'ftp <ffi ~ ~ ~ 3iR ~ q}lll~liG mm ~ I

11. miFf \TI'QlG

~q >I1tT'1T cm 3ll11dR 1R ~q 3iR TR-~ ~ 1l ~ ~~ II£11g) ~ 3iR
ql~ fUlCJ) ~ ~ ~ .~ f11c;nm \ilTciT ~ 1 ~ ~ x:<rR tcf t ~ ~
mcR~ 1l R1 'Ni IrflC'113iR \JfC'i' cm ~ ~ ~ a1l1C11~ ~ ~ ~ti'Nix 01
~ ~ ~ crRR ~li~I'11l \iXllGT ft~ (11l~lq'1) 3lTCfi ~ I -mt'R ~ ~-wo
t - UTU, lil@Pilll ~, et,<fl~c, cg- ~ (whey solids) I CRTI ~ 1l % ~ ~
~ ~ ~ mm ~ ~ \Jffifr ~ ftffi am=rAT ~ -crm<n \JfT X1CPC1T~ 3iR ~
~ 1l ~ ~ ~ +=rgq) 3lR wmT ~ 1 lil@Pilll ~ 3iR cg- cm ~ tt <:IT
~ 'lIT ~ ~ 1l q R clf7i C'1~, ~ 1l "C'1"T<n\ilTciT ~ I'

tit1 PiC'1 ~ ~ ~ ~ ~ ~ vIT ~ 1l cffi:r mm~ 3iR ~ ~ 'CJ)T'CJ)T~
'CJ)11~ Pi CJ)C'iC'11~ 1 ~ flic;q) ~ ('CRi' ~ -qr) 'BT cffi:r ~ 'CJ)T~ ~

~ 3tR ~ \JfC'i' cm 'CJ)l<Tl1 ~ ~ ~ 'BT Net t 1 et ~Illli '<ili IPm
(reduced) '<iq~CliioT ~ f.1i1tT ~, \JfC'i' cm ~ ~ ~ ctrr ~ 1 tfl~llli etf1~~c
~ ~ ~ ~ ~ 'CJ)T~ ~ ~ 3iR ~ ~ (whey) "1tf ~I
etfl1~c (Caseinate) 'CJ)T~.~ ~ 3tR ~li~I'1 cm ft~ ~ 3l~ GT'1T
~ ~ fcn<n \JfT X1CPC1T~ 1 ~, ~}'<il~llli etf1~~c 'CJ)T~ ~ \IM
1.5 ~ ~ \Ill\:[ m ~ ~ 'CJ)Tx:<rR Rl q Rlq I m \ilTciT ~ 1

3l~IRh~~I'1 ('1 ~) ~ lil@Pilll ~ <:IT cg- ~ ~ ~q mt'R ~ 'CJ)T
~, \JfC'i"cm ~ 3iR crtftrc=r ~ ~ 1]'C).i cm '<jPi~ilC'1 coB * ~ fcn<n
\JfT ~ ~ 1cg- mt'R ~ ~ 3ff<rc;r ~ ~ ~ ~ 1l ~ lfCR£R ~ x:<rR
3lTffi ~ 1 ~ ~ ~ ~ 1l ~ flic;q) ~, x:<rrG 3iR. ~ <W<mr ~

~~~mm~1 /'
~ 1l cg- (whey) imT ~ ~ ~ ~ ~ rn ~ ~ ~ m \Jf®

~ 1 ~ cg- ~ ~ ~ ~ ~ m \ilTciT ~ 3iR ~ f§liS; Cl°1
(thawing) ~ crRR Wt ~ (free whey) cffi:r ~ ~ \JlTCf tl ~ ~. &T'<T f.1i1tT
~ q'r m (whey protein concentrate) ~ >T<WT~ ~ ~ ~ ufct 'BT ~
~ 3tR ~ ~ 'CJ)T~ (whey) 'BT 'CJ)11PiCJ)C'iC'11~ 1

~ ~ 1l Cl'1{tlR1 mt'R ~ 1l ~ mm mt'R ~ (isolaer) 'CJ)T~
~ fcn<n \ilTciT. ~ ~ ~ mt'R ~ ~ mm~ 3iR \JfC'i' cm ~ ~
~ ~ a1l1C11'BT ~ ~ mcfi ~ 1 ~-~ mm ~ 'CJ)T~ ~ ~
~ ~ ~-~ ~ ~ ~ 1l 'BT ~ 1l "C'1"T<n\JfT X1CPC1T~ 1

,m~ ljO IClfi I ~ wfi1c;r CRTI 3iR ~li~'<i~'1~q} ~ ~ ~ >rnfcm mcfi ~ 1
CRTI/ ~ '<i~ '1 ~ q} ~ 1l ~ ~ cg- \RTRT Pi CJ)C'iC1~ ~ 3tR ~ ~ Wffi,~

I m \ill'Cfr ~ 1~q mt'R cm ~li~'<i~'1~q} ~ ~ 1l 5 ~. 15 ~ ~ «N ('I'C{)~
1l"C'1"T<n\JfT ~ ~ 1 67
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Ill. q I~ fl) <t>~0 I am tWRft (>fqUf

m frrITur ~ ~ l) fl!iRm ~~~I'1 ~ ~ ~ ~ ~ ~ 'ql£tfl1Cf>1'<Cf>'j "Cf>T
~.~ \JfffiT ~ 1 ~ ~ ~ ~ 31R1Ff.r ~ ~ ~ 6ffiIT ~ 1 ~
~ q;T ~ l) ~ ~ 3Tim ~ 3lTffi ~ 1 ~ l) fclfcltr q l~fflCf>I'<Cf>'j cpf ~
~ \JfffiT ~ ~ ~ I[Cf ~ CfflT ~ ~ 'JOj~HlfTlfcqfl'<I~;5fl (~), ~
qfr \JWcft ~ oTfT, ~, ~ 3tR ~ C{)f fl1c;rr-'¥Il ~ 3tR ~
fftfcqCf>I'1 3lICfflI~~ ~ ~ ~ ~ 1 ~ l) ql£ttllCf>I'<Cf>'i "Cf>T~ 0.1 ~
0.6 ~ ~ ~ "Cf>Tm "flCI)ffi t 1

~i8IGCf> 3l~ ~ '<1fl1£tP/Cf> \JlT ct5~I£t~ 3tR~fT'1~I£t~ q;T fi: ~3tR~
~ ~ '4T ~ ~, ~ ~ {l1~£t~ ~, ~ {l\I~£t~ Cf)1~c ~
wfl1c;r ~ 1 -mtA' mxr q I£t\{f1Cf>\{01 ~ "\{ii1lX!. 3lT / ~ ~ ~ m qfr ~
q;T ~ GRA ~ ~ ~ c;rcroIT "Cf>T~, ~ "\{ii1l<:IT ~ l) ~ f?l &11Cf)\{

~~ 1 ~ 4 ~ qfr GX 'CR ~ \JfffiT ~I

. IV. ~llft<t>l~ (Stablizers)

Cf)ll CfflT m~ ~ qfr 11T?IT30 ~ 50 ~ m, \NRl cg ~ f1Cf>&1dl ~
3lR ~ m ~ l) ~ ~ "Cf>Tmen ~ 3tR ~ ~;II~lCf>l;fJ ~ 3rmcT l)
<ffi ~ ~ "11ff men 1 ~1~"ICf>IRlI'j l) \Jj(>f q;T {l1(5lCf>'< meT ~ qfr allffiT
.~ ~ mcfi ~ 3tR ~ Cf\Jf6 ~.~ qfr ~ t9fclatR ~ q;T ~
GRA l) ~ ~6cqcro~ ~ mcfi ~ 1 ~ ~ ~tt~I'1 f11c;rm ~ \JlT ~ l)
3lTffFft ~ ~ ~ ~ ~ 1 J<ilR'1, Cf>1'<61ICRil~~/ ~(jC1'I\ij (~-q+l ~)A
~, ~ ~, {l1~£t~ ~(Ylfl;ic, ~.eR 7l1G, ct5'<lfTH1'1, ~, 'Tll, qq5~I£t1
~ ~ fclfcltr ~1~l(f)IRlI'i"Cf>T ~ ~ <:IT~-~"\{ii1ll) 0.1 ~ 0.5 ~

qfr GX 'CR ~' \iTI "flCI)ffi ~ 1

V. 'i'1lfkfll~\JI~ (Plasticizers)

l&1l~fl"<1&1, fllfilel&1, lC'lI~Cf>l&1 ~ C('1lfkfll~\ij,<'j "Cf>T~ ~ ~ (spread- '
able) ~ l) ~ 'C'fWl) q;T ~ GRA ~ ~ fclR:rr\iTI "flCI)ffi ~ 1 ~ ~
"Cf>Tf.itn;fi ~ ~ l) fl61 £td I fTrc;rcfr~ 1 Cf)ll CfflT ~ l) 0.5 ~ 1.0 ~ qfr
GX 'CR lO&1I~fl'<l&1 3tR \{il,<Rlelcq,cpT ~ ~ ~ ~ l) ~ 3tR ~ 3fmT
wrm ~ 3tR ~ ~ qfr allffiT1ft,~ \JIl'Cfi'~ 1

Vl.. '3II~l<t>I~<t>(Acidulants)

,~ lfX ~ l) ~ ~ qfr sfl'1\Glfl ~ ~. ~ ~ ~ "11ff ~ \iTI
~ 'I ~ l) 3l+=('f fi1c;rr;l ~ ~ f.itn;fi ~ ~ \i1RfT ~ 3tR ~

~ '4T ~ ~ ~ 1 ftrf0p ~, ~fCrcCf>'~, 3lflCf>If4Cf> ~ 3tR
Cf)1'<"4>1RCf>~ ~ fclfcltr 3l1~"1Cf>1'<Cf>'i~ ~ ~ 1ft ~ q;T 4.8 ~ 6.0 ~

trCTm \iTI "flCI)ffi ~ 1 ~ FckCf> ~ fTrC'R ~ mqfr ~ t9fcl ~ ~ ~ 3tR
~ l) <ffi ~"fIT ~ '4T wrm ~I 1ft ~ ~ ~ Cf)ll ~ ~ cg ~
f1Cf>&1dl ~ 1 ~ ~ l) 1ft ~ qfr 11T?IT5.7 ~ 5.9 ~ ~ ~ ~ ~
~ ~ ~ 3tR ~ ~ ~ (syneresis) "Cf>Tqft 'Cf>l16ffiIT ~ 1
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VII. quf Cf>ll"<P (colouring matter)

·~·cm 00 -rt ~ ~ et> ~ err ~ et> quf, ~ ~ -4) $-<1e1'1 cm
~ \iWff ~13Tr/~ ~ et> ~ et> ~ ~ ~ x7T qfr ~ ~ .
~ \jf) -crr;:fr if 1lC'l'1~ftC'l m (~Tfr\Jf~) ~ ~3Tr ~ cm~ if~·
~ ~ quf (~~~) qfr ~ ~ ~ I \fr $~1e1~ et> wfrrT ~ ~
Cf)T" $rc;r LtT m l1R ~ ~ ~ ~ ~ qfr 311cffi)cPlx~.~ ~
~ ~ I .q)11 CffiT ~ if ~ x7T Cf)TwWT 0.3 ~ qfr ~ C'fCf)fcpm \jf]" "ffCmfT

~ I ~ ~ ~ rrx cmT ~ et> GRR flic;n<n" \iWff ~ I

p.

VIII. ~ Cf>ll"<P (Flavouring Agent)

~ ~ if ~ ~ ., fBc;rr m m CT5 ~ X1TWTCIT ~ I 3Rf: ~ ~ 31R
. ~ ~ ~ cm ~ 'l¥fT ~ I lfCR5r'1 ~ x=qfG qfr ~ et> ~ ~ ~

i. ~t<.lc»e, ~ ~~, ~, "~"--:~ 3tR ~ QffieC'l 311ft ~ ~
~ Cf)T~ rrx wfrrT fcpm \iWff ~ I ~ QffieC'l ~ ~ et> ~ 0.5 ~
2 ~ Cf)TwfrrT ~ fcpm ~ ~ I ~, lfCPT ~3IT 3tR ~ ~ qfr
'Cffi'G Cf)Tx=qfG ~ et> ~ ~ m ~ <IT ~ Cf)TwfrrT 1 ~ qfr ~
rrx ~ \jf]" "ffCmfT ~ I

~ ~ oTfI1 et> wfrrT ~ ~ if ~ QffieC'l qfr ~ 3IR wrcfr ~ I

IX. ~ (common. salt)

~ if ~ rrx Xil~ll sot CfC>11xI!~\S <IT ~ X1TCZ Cf)TwfrrT fcpm \iWff ~ I ~
~ {ClIR~e ~ ~ 3tR ~ if ~Cfe1Rlll ~.-;:ffi'j ~ I ~ d"X6.<m-qfu"1ffqJ
Cf)Tcpp:f ~ ~ ~ I ~ dN rrx ~ CffiT-~ if "fllCf) qfr l1T?IT 0.25 ~ 2
~ C'fCf)~ ~ I Tfr\Jf ~~, m Tfr\Jf <IT ~ Tfr\Jf Cf)TwfrrT ~ IDdT
~ I mt'R 3tR xr~ x=rrnft et> X')lf if .~ ~ Tfr\Jf cm fl1c;rR ~ \,1'i5q ~

IjOlch11 ~ q)11 CffiT ~ qfr ~ ~ ~ I ~, ~, illCf>c»e, ~, ~, ~
311ft ~ ~ ~ ~ et> wfrrT ~ q)11 CffiT ~ qfr 11fsT ~ \jffifr ~ I

x. llftxlffQ) (Presevatives)

~ rrx \,1'i5q '11ft ~ "&Rl ~, ~ ~ ~ if Xi~ ~ ~. ~ 1FN

~ ~.I <lRc 3tR ~ ~ ~ \BFl m ~ Xia+r~ qfr cfc& cm
~ et> ~, ~ cm \3q~CR1 ~ ~ et> 3RWIT, ~ ~ oom Cf)Twfrr
~ fcpm \jf]" "ffCmfT ~ I ~ et> ~ ~ cm ~ et> ~, ~ ~ 3F(>f

3tR ~ c;rcrur, f.1ftR, mfq~, ~'1\ijlCf> 3F(>f, Xi\I~llsot ~"1114e 311ft cm 0.1
~ qfr l1T?IT C'fCf)flic;n<n" \jf]" "ffCmfT ~ I

XI. ~ ~ (other additives)

>rf(r-31ICRi"ICf>IN'i,· Fcklfi:l'1, ~le'1X 311ft ~ 3Rl ~ cm ~ ~ ~ q)11

CffiT ~ if flic;n<n" \jf]""ffCmfT ~ I ~ et> GRR CffiT et> 31ICRilCf>xOI qfr xTcP~
et> ~ '1Ff ~~I~~l~ClI~RCf> ~ (~'1~'''J1''I~), ~1~~l4Jl~Cf> ~ 31ICffiI~\S <IT
~ ffi~Cf>I'1 ~~ 3tR Q('q)\I~IC'l 311ft ~ cgt9 ~ md-31lcffllCf>lxCf)'j
et> wfrrT Cf)T~ ~ ~ \iWff ~ I ~ et> qllSlfOlCf>l1R cm ~ et> ~ ~
cgu fclelfi:l"l'i cm fi:lC'lICl'ix ~ ~ q)lll~li~ ~ \iWff.~ I ~ fclelfi:l"l'i if
3lxiCf>IRl"Cf>3F(>f, fclelsot'1 ~ 3000 ~ V 100 m. 3tR fclelfi:l'1 ~ 300 ~ V 100
m. Cf)T xisotl~~1 ~ I 69

I
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if)'q ~ 2

1) cp11 CffiT ~ B crm ~ ~ cp) ~ ~ I

.................................................................. \ .
•

.................................................................. ; ,' .

............................................................................................................................................................

q~q'<I"IC1 ~ B ~ 80 ~ CffiT '$T CFf1T B, ~ cffiT ~tf ~ B CRlT
'$T ~ cp) ~ tlCT ~ \JffifT ~ 3iR ~ m~ tI ~ ~ ~3iR
<'R~CffiT ~ mm '$T ~ cp) ~ ~ ~ \JffifT ~ I <rg ~ ~ ~ ~
<rg qRq~C1 filll\Jl'i ~ cp) ~'$T 'CTiimi ~ >rGT'i' ~ ~ I TR-~
3iR ~ ~ ~ ~ B mc;r 3iR ol'fl CRlT cp) 3Wm B fl1c;rA 3lR ~ wrfr

/



et wWr ~ ~ ~ ~ ~ 5Tcfr ~I ~ 3WfTCIT, m ~ -q
ql<Hf)CfI,<OI 3tR CffiT Rb{cC11Cfl,<01 ~tfr ~3Ti ~ m ctr ~ ~ t9fcl
3tR ~.~tfr ~ 'CfIT1f.1~"iI(1 fcpm \JfRff ~ I 31c1:.~"CfIT Xi-::llCfl,<ol3tR
>lfi{cf),<01 ~ "l::R ~ ~ Cbi t9fcl, ~ ctr ~ 3tR ~~ 101CJ'tj1
~ fc1~1t'jC'113TiCl?Tf.1trRuT ~. ~ I

>l,<:j~:cf)'<°l-q 1f.1111~1 ~ ~ ~ 3tR CffiT mcR~ "CfITf.11:rtuT 3tR ~ "fifli~,
qll1~f)CfI'<OI, ~DC'1C'l'i/Rb~"CJlCfl,<OI, crfc:bT, ~, ~cBrtill 3tR ~ ~ fffil

~ -g I "fifli~ 3tR /7:iT mcR~3Ti 'CfIT3Wffi -q ~ m ~~ 31WT
mcR~3Ti -q ~ ~ ~ \JfRff ~ I ~ m~ et ~ 3RcI? -g 3tR ~
3TI/~ 7:iT ~/ 3TI -q ~ 'Cfl1t ~ ~ "CfIT~ii(Y~I'i m ~ t ~
>l~i'~:cf),<01 ~ lJ&l ~ ~ wWr ctr '\Jl'R cnc;ft ~ et '{(R 3tR ~ 3tR

.~ ~ii ~I'i ctr ~ "l::R ~ ~ ~ I ~ 3-Tltl'R "l::R, ~ 3TI/~
~ et ~ et ~ m ~i ii j '1 CfI7:iT CfllC'll~;s1lic;r 7:iT~ ~ "CfITwWr CffcB-
5'fc m f1icR:r "CfIT~iiijlACfI,<OI CffcB- 3tR ~ ~ ~ ~ CffcB-, ~AC'1C'l'i ~ CffiT
R\?~"CC'l'j 'CfIT~ \JfRff ~ ~ ~ 3TI ~ "CfITm ~ et ~ 3lfc1l1
~ -q ~ "l::R ~AC'1C'l'i, Rb~~lCfl,<ol, crfc:bT, ~ ~cBrtill 7:iT \JfR ~cBR?,11
~ ~tfr ~ "CfITtfl1T~ 6Rrr ~ I 31c1: m >l~:j~,<01, ~ ~ et
~i -::llCfI'IOO1 "l::R ~ 'Cfl"<C11~ I m ~ ctr ~ 'CfITC'11~ CfI1 10.1 -q cmf<n Tf<TI ~ I

I. ~~q)f~

~ ~ f.11:rtuT -q mtFr~, x~ I4'lCfII~, ~ m ~ IJfC'1"-q ~ cnc;ft
~ 'CfIT~ ~ 'ilUr1 7:iT IJfC'1"-gt -q tfrc;r-:rr ~ ~ I ~ et ~
mmur 3tR llAI ~ -q ~ '\Jl'R et ~ ~ "l::R 40 ~ 80° et ~ C'11q ii 1'i
-q ~ ~ 'CfIT~ fcpm \JfRff ~ I ~ cg 7:iT~ ~~~l~c 7:iT~ ~
'CfIT(fTCR f$<n ~ ~ ~ "l::R fi1c;rr;=rr ~ "C11fcp ~ ~ wm ctr ~ q)ll ~

q)ll m I ~ mcR~ et ~ ~ "l::R ~ qlf<i{)CfI,<OI 30 f1Rc et ~ 75

~ 95°~. "l::R ~ 3tR ~AC'1C'l'i "CfIT~ ~ CffiT mcR~ -q fTrc;R ~ ~ ~ .

\JfRff ~ I

JI. <mT ~ q)f ~

CffiT ~ et f.11:rtuT -q CffiT 'CfIT.fl1 ElC'll'i 1 3tR ~ CffiT 1'iC'l'i ~AC'l fc1c 1fl:1'i\j 3tR quf

-q fTrc;rr;:n ~ ~ I iRiT mcR~ et ~ ~, CffiT ctr ~ 7:iT~ "l::R frrh ~
-g I. ~ mcR~ ctr ffi5 ~ CffiT ~ -q rrrar ~ '\Jl'R ~ ~ q)ll CffiT 7:iT
l1Ufl1 CffiT ~ 'CfIT~ ~ m en ~ mcR~ -q ~ et ~ ~ fcpm \JfRff
~ <:IT~ -gt ~ R\?{C C'l o/lT ~ ~ -g I mcR~ fctc;fr:r W11 3l~ 3TI/ ~
~ ~/ 3TI."CfIT~' Xi-::llCfl'<01 'CfITt2Wf -q ~ fcpm ~ ~ I ~ 6fCX

~ 7:iT ~ jw"<{ec,< ~ ~ "CfITwWr CffcB-, ~ CflTlf CflT ~ fcpm \111 ~ ~ I

m -q 6fCX <:IT6fCX ~' 'CfIT~ ~ ~, ~ ~ >rfW<:rr3Ti'cp) ~,

fc1~\It'jCfl'<Qll1,f)CfI,<UI C'1IQiil'i ~ 21° ~, 3l~ 'i'lCfl,<UI ctr ~ ~ ~ tf¥IT
~ I q)ll CffiT m ~ ctr x-rtmr ~ et ~ 6fCX (80 ~) CffiT'CfIT ~
mcR~ -q ~ ~ ~ f.1qffi, crfc:bT, crrg P1J)1lJf ~ m 3tR ~ Tflf m ctr
~~~I
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1 ,

CfTlFf
(85-900 ~./20-30)

1
~
(600~.)

1
~
(40% ~)

1
~

(30~400~.)

3ftc'r <fCX quf
1.85 ~./fcl>m.

m
~ ~fkck
(1.25%cfi/~

~~
(70% cR=rr er 2.75% ~fI~'1~4'i)

1
~

(900~./.30 f=re)

1
~~-q~
(-8±1~./10-12 tR

1
~

(30-400 ~.)

1
1lt'W'T

(45%CR!T er 15%
~ COT HI~cfi"f)vOI

1 ~
ffi1A - ~-0.25%
(55-60~. \J1"j~'1~fI - 0.30%

I ~.-0.10%r ~-0.02%

qj«i~CIl,<Uj ~-1.5%
'llf~-q~

(75~./30f11.)
(50 - 600~.) .

1 ~
fI'1ilflCll,<Uj

(100fcl>m. /~.)

I f11~ I
1 .

cpq 1l 'l1FIT
(1oof11t;fi/ 500f11t;fiqlf&~l'1 cpq)

1
~

(5±1~.10-12 tR *~I" ~~:;) 1

TR-~ <IT ~ CffiT~ et> ~1), CffiT~ ~ 1) CI'ifYRl <fffi <IT
~ xWi.swrT 151~)'?~\J1'1~Cf>xOI<IT 3RT: ~ (intersterification) 3lR ~ 6fR
qRl'CflxOI, ~"lfilll,~ ~ m~ cpy<if cp) ~ fc$m \ilTcTI t I

/ I



..

Ill. ~J5fUT ~ 4Il1tfiij),(ul (Blending and Emusification)

3ffi'T-3ffi'T XiJq ~ f.1flt:r ~ 3tRcrm ~3TI cm ~ ~P1~1"1 6FIR ~ ~

3lCR1X"3lTlffi ~ flic;rr ~ \ilTill ~ I ~ ~ ~ 3WflT ~ ~ ""11ff ,fcnm TflIT
ill ~ [Qf?liffl cm ~ ~ qft ~ ~ ~ ~I ~ ~ ~ 6ITG
~ft(1<'1{ f>n'Rc11Cf)'!01 ~ ~ ~ cm -qyr fcnm \iflCff I ~~, 41«4f1p(1 ~
~~~f2I(1 \Jlcfm ~ cm mlRR <:ITf>n'R <:1"mi.{oI ~ GRR ~ lft ~ ~ .\34i."R(j
crm ~ ~ flic;rr ~ \ilTill ~ ~ ~JW1T 3tR 4I£1fl~Cf),!01 "iRuTI cm X1m

6T ~ CR fum \ilTill ~ I 4 1£I'!:f1Cf)'!ol ~ ~ cm ffrcR:R <:IT:q.:f ~ ~ ~

~ 'l1lUJ11 ~ -qyr ~ \ilTill ~ 3tR ~ ~ ~, ~ ~ - X1m ~

~<:IT~~~1fT-qyr~\ill"~~1 ~X1icm~~~
~ COT~ fcrnxoT Xjf.1~il(1 m t ~ ~~3lT/~ ~ ~ ~
"* ~ ~, ~ flliIA'ICf)'!OI <:IT 4I£1fl"ICf)'!01 fctfSr cm ~ ~ fl1cm ~
4 I«4 fI Cf)'! ° 1/ (fTLR "* 6I"l"G-qyr fcnm \ilTill ~ I fl ~ il ft $'! °1 ~ ~ '~!5('qcrof

"Cf)"Rq)~- (114~1"1 3tRGmCf ~ I ~ dR 1N 5 ~ 36 ~ ~ ~ (30 ~ 360

~)"* ~ mcR~ m COTw:ITrr ~ \ilTill ~ I fG-~ fl~ilflCf)'!OI ~, tfl5C'fr
~~ 7 ~ 18 ~ (70 ~ 180~)"* m3tR~~~ 3 ~ 5 ~
-qr~ (30 ~ 50 ~) ~ m COT~ fcnm \jfTffi ~ I ~ dR 1N ~ f11cffi
COT ;H~ilftCf)'!°1 41«4f1Cf)'!01/(fTLR ~ ~ ~ (114~1"1 1N lft·fcnm \ilTill ~ I
~ (114~11 250

~ 850
~. ~ ~ trC/~ ~ ~ I 4I£1fl~Cf),!01 COT~ ~

<:ITX1icm:q.:f ~ ~ fcpx:fi~ If ~ ~ lj~ ~ 1fT ~ ~ \ill" ~ ~ I ~
COTCOll1 3lCR1X 14 ~ 160 ~. 1N fcnm \ilTill ~ I

m qft ~~~ll ~ ~ \if<'1" 3tR H'ICf)"1I~ ~ ~ X1m lft X1m ~

~1?4~)/~ qft 3l1Cl~£lCf)(11~I'~ ~ ~ ~ ~ ~ - (~lIfkCf) ~ .
'6R q)q /O>T, l('1IRcCf) 1N(f ~~, l('11R:cCf) 1N(f ~ ~ t)q;-, ~-~
-Qtrx ~ ~ 6R ~, ..~ -Qtrx, cpT-q ~ ~ ~ ~ I tfq) ~ ~ ~ cm
fcrnxoT ~ ~I "~" fcnm \ilTill ~ I ~ ~ ~ ~ ~ ~ ~
tiEl "1(11qft '4lf1<f ~ ~, ~ cm ~ ttcT ~ ~ f.1t:;:r (114~ H ~ ~ ~ \ilTill

. ~ I ~ ~ ~ crm ~ f>n'R<:1')'Cf)'!01 ~ m qft 3ffi1B ~ t9fct f4~~t:t(1I3TI
qft mf1{rm ~'!i 15I£1(1I ~ ~ I ~ (114~1"1, ~ qft ~ cm f.1~~ct
Cj?'("(1T~ I ~ COT~ 4 ~ 48 ttcT ~ ~ 00 ~. ~ 150 ~. ~ ~ COT ID
~~I 73

IV. ~th1<'1"1, FsPtc<.4)<f)'(UF. ~

.. ~3lT ~~~I"1 qft mf1{r~ ~ ~ (scraped)~ ~ ~ COT~
fcn<n \ilTill ~ I ~ \34Cf)'!01 cm cfrtcx, cp~~~~c'! <:IT4'!~CfC,< ~ fl ~1fT \1JRT
\jfTffi ~ I ~ ~<'1"11Cf)I'! fcR+l ~ ~ ~ ftr;:rl ~ w~fl(1 Cf)~ X1m ~ fi1fTr qft
~ IDcfr ~ ftrfl1l ~ /~ '('1'1ll m ~I ~ ~ ~ COT~ ~fl(1<'1"1,
f>n'R<:1~Cf)'!013tR~ ~ ~ cm -qyr CR'1T ~ I fljRl(1/<'1ilCf)Glx ~ ~ ~
CffiT COT~ f>n'R<'1 31'fCf)l"( ~ oRJ ~ 3tR ~ ~ COT~ ~ ~ I
~ ~ ~ cm ~ XiJq ~ m ~CffiT f>n'R<'1 w:rn ~~~I"1 1N ~ ~ ~
~3tR ~ ~ cm tid1 t:t\i1"1Cf)~ ~-qyr fcnm ~ ill~ <'1ilCf)GIx 3tR
3m=rAT ~ 1$c;R mn:r irrr '3RRIT nm ~ x=R=cAT COTirrr I

/
/
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2) m ~ et ~ ~ 3tR crm ~31T et frrITur ctT fclfu COT X1'alq 1)
quR~1

...................................................... ~ :;., .

....., .

................................... ~ ~ .

.............................................................................................................................................................

............................................................. : .

/
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10.8 *i1'<1~1

CfiTf crm ~ m tm ~ t ~ ql~qRCfl ~ <:IT 'ilx\i1~'1 ctT ~"sf crm

ctT 'l1T?IT CfiTf 3tR "1'lfI ctT 'l1T?IT ~ mm t 1~ $ ('11 R Cfl 'l1T'1" f.1k1 men t 3tR

~ ~ et ~ et 3lTtfT'(" lR <t ~~ et ~ ~ 1?rcf6 ~ ~ CfC1'1'Pxl ("f

ctT 'l1T?IT ~ q?lj <:IT ~ mm 3tR ~ ~ crm ~ ctT q?lj 'l1T?IT ~ mm
t 1~ ~ TT t fcn &rul et C'1lq'iI'1 lR ~ ~ ~ \SciI("f{lc~ et ~ ~
lR <:ffi ~ ~ ~ '\i1TC1Tt 1 ~ f.1l1fur "sf wfBc;r 6 - ~ x=rrnfI 'CflT~
3lmc; crm, mm et \im, x~, q I<1fT)CfllxCfl, ~ Ifk '{-il~ \i1'<, 311~~ CfllxCfl,

~1B'Cfl ~, ~ ~ CR-IT mcR~3lT 'CflTf.1l1fur, ~, ql<1fT)Cflxul, ~~C'1("f'1,

fThx-cc1~CflxUI, ~cBftPI ~ ~ 1 ~( f.1l1fur '$1 ~ 3tR "'{-lT~t'r"'{-lT~ ~

~ crm mcR~3lT et ~ et 3lTtfT'(" lR ~/ 3D <:IT 3D / ~ ~ et ~'i ~I '1

'CflTm ~ t'l llffia=rcm 3tR ~ ~ cBf01ll ~ ~ ~3lT et 3lTtfT'(" lR ~
~ frrm1T ~ 7 ~ 90 f0:IT (]cp 'CflTm ~ t 1

10.9 ~16Glq<>fi

~ ~ mtT'1T et QI<1fT)Cflxul ~ cp) ~ ~
et ~ ~ $~I<1'i CfJl,~ cm;rr ~ 1

CR-IT m Rli '{-icp~ crm 11T?IT ~ (R5 ~ ~ ~ sWm 1

~ mcR~ 3tR ~ / crm mcR~ CfJl fl'rc;r8, ~ ~'i ~H .

~ctT~1
4111'{tlCf)F<Cf) ~'i~H CfJl ~ ~ ~ m "sf '{-ii5I<1Cfl~ 1

3ft / ~ ~Pi(,Y~F1: ~'i ('"~I'1 ~ CR-IT, ~ ~ mcR~ "sfIII fc;j CflI3lT et
~"sf~3mfl'tl

~1fk:til~\J1,( l("fI~"(i{I("f ~'~ ~ ~ "sf \i'f'"ciI' wrrr fcn<n
'\i1TC1Tt en ~ m ctT ~ ctT <W<:rcn ~ ~
tl

. ~fbr m ~ ctT ~ "sf o'\ST ~ s~~'i~I,'1 pT f.1k1
C'11Q 'i I'1 lR ~ ~ c=rrfcn ~' .,xWrr (]cp CR-IT "sf
~/fTh'!-c("f ~ m ttrr-m ~ ~ ("f'qCflGlx

irnl
3lq-im CR-IT ~. 6RT ~ '\i1T ~ ("f'qCflG Ix m 3tR

'\i1T &rul et C'1IQ'iI'1 lR ~ ~ ~ ~ ~ m 1

/
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,
"Eft. ~ ~ 31ft 31(>q ~~ qft 4) HW I
<mT t4~

'SciI(>1'!~cl et ~/~ tR ~ ~ >l<m1 ~ m et
3TffiAT ~ ~ \JfR cn'T~ I

~r~ ufc;r flli!!Nj,,! ~ CfR1T<lTfTrcp ~flCf)1 >r<WT ~ ;pft
~ m~cg et ~ ffi et ~ fcn<n \JfTffi ~ 3tR
~mcn'T~tWt3tR~~~~1

ffi;J 1l \if(>f ~Pi("~H: tm ~Ii~I 'i ~ X1imT cmT mcrx{l."fT# LfAT WD et ~
# ~ \JfTffi ~ I

10.11 "ij)q ~ ~ ..\fiR

..

Chrysam, M.M.(1996). Margariners and spreads. In : Bailey's Industrial Oil and Fat
Products. 5th ed., Vo. 3, Products and Application Technology, Y.H.Hui (Ed.), John
Wiley and Sons, New York, pp. 65-111

Dostalova, J. (2003). Low Fat Spreads. In : Encyclopedia of Food Science and
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~ \nR # Plklf(;jf{sjd ~ ~ ~ ~:

«fiEf ~ 1

1) ~ m~~ ~~.~ 6IC"X cn'T~ # qJ11 cmT crrc;lI "T"tf tfI1nft

~ vncfi ~ I ~ ~ ~ et 3Tc>1TClTfcpfr ~ xwrnT 'PT >r<WT ~ fcn<n
\JlTffi I

2) qJ11-cmT m 3l~ ~ ~ ~ tm ~ ~ ~ ~ 3tR 1i1,,!\i1~1

cn'T~ # qJ11cmT ~ \Jffift ~ I 3WldR tR ~ 39 ~ 41 ~ cmT "ffift
~ 3tR ~ 3lCf~cmT lfCR1A ~ ~ 3tR ~ ~ cpl. 33 ~ ~ qJ11

(fCf)" "EICT. ~ \JlTffi ~, WlI'11d (reduced) ~ m Cf)!$(>1.1~~ I .

3) q~q"!llld 6IC"X cn'T~ # ~ ~ ~ et ~ ~-
•. &ruf et dlqSiI'i (3l~ <150 ~.) tR 1ft ~ 3lffiRt ~ ~ \1ffifT ~ I

• ~~~I

• 6IC"X 3tR SiI"!\i1~1 cn'T~ # ~ cmT cn'T1fI?IT f.1l:;:f "ffift ~ 3tR ~
~ lfR 1ft f.1l:;:f mm ~ I
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4) ~. C!?T cmr ctr ~ fct~ et 3m:rR LR ~ c=rxg CllflcpCi ~ \JlT "f1Ci)C1T~:
I

D ~ ~ # ~ ~tr cmr cnt \JfffiT ~ I

n) . fcrfcltl cmr ~ ~ ~ <T~tr cmr qJl1 xf qJl1 1 0 ~ ~ ~ I

ill) TR ~ m ~,\T<OII~ICiI'( TR-~ ~;$T CfflT Cf)T "flfq~ ~ I

'ij)q ~ 2

5) , 3lR1AT xf ~ ctr <W<:rwCf)T 3l~ ~ ftp m Cf)T '5iil<"1,<~2i/cffi: LR lffi'f

~ ~ <T3TffiR'r xf ~ ~ I lJT6CP et ~ ~ <IT; ~ <Twfl1c;r ~
SOfg('Cj~uf ~ ~ 1 ~ C!?T 5° xf. ~ fW\if CilqS:il'l tR ~ ~ ~ ~
<IT; 3lR1AT xf ~ m m ~I

6) qJl1 cmr m <T Clit§'1"i<Ol ~ ctr >r® et> fc;rtz cfFr ~ Cf)T m ~~:
D im 3tR "('R"('l" GT >fTCI"X~31T Cf)T m 31\<01IClNCl) ~ I

n) ~1 >fTCI"X~ ~ xf ~ ~ ~ "C1"Tfcl> F.PXZ<"1 m C!?T ~.
~ ~ .xf 3lTW. <T \J1l'$Cl)'( xm \JlT ~ I

ill) im 3lN"('R"('l" >fTCI"X~31T et ~ Cf)T xi SOfI'jq ICi \3firC1"·m ~ I

tflq ~ 2

1) Cf)1l cmr ~ <Tcmr et ~ cm<f ~ -
D m<T~~et~~-~~~~, ~~~«lI~tC

~I

n) lft5CP 3tR Rl c I~ 'i et ~et ~ <TCflTll Cf1'<"'iTI
ill) ~ cmr ~ et mer ~ w:r <TCf)T'1 Cf1'<"'iTI

2) qJl1 cmr ~ et fc;rtz, ~tr cmr ~ mm <Tw"rf, 6fCX 3tR 6fCX ~ wfl1c;r
t I TR-~tr cmr mm <T~, ~; xi,!\lijl&"i, ;ffj<OlI~"i'i 3tR stlILflC'1"i 'PT
cfc;rI mtR et ~ mer ~ - SOf(SjPlLlI ~, UT't9, $fflAc 3tR~ im, qR~CfC1
"ifun xf ~ C!?T >fltR 3tR ~ ctr ~.f11c;rcfr t I

3) ~ <T3lT11c1RLR f1'1F-S Llli Cf('1~'<I~ '5. <:TT~ "ffTK Cf)T ~ ~ vmrr ~ I
~ m x:ql~~c ~ t 3lN m <T~Cf21RLlI ~.~.~ I ~ c=rxg <IT;
~e1ct) Cf)T Cf)T'1 ~ "CRill t I ~ B WJCfC1" ~a1cPT xf ~ ~ m
~ ~ ctr ~ ~ \JfffiT t 3tR ~ ~ ~ ~ ~ frIt:rRr ~.Cp)
~<T~'lGG~tl ' ,

4) CRlT m, ~:m <:TT:m/~ ~ ~ ~li~1'i ~ I~:m ~SOf~I'i Cf)T
wWr ~ ~ vmrr t I qILlxf)Cl)lxCl), ~ :s:TfCr{~ B ~ ~ et
~ fcl:C1xur B xiglLl Cl) mer ~ I ~ ~:m m ctr cmr ~ "# W1R
~ ¥T et fcl:C1xur xf crtfmf ~ f11c;rcfrt 3tR ~ ~ qJl1 Pl Cl)<"1ffi ~
3fR ~ Cf)T frrtWfr vficR ~ vmrr t I .

tfiq ~'3

1) m ~ ~ ~PlLlIc<"i ~ <T mmr ~ 3fR TR-CRlT irm C!?T ~ <T
~ {-jlj~\li'ilfliCl) qRClcl'i ~ 3tR qILlxf1Cl)xOI ~ ~14ICl)IN») Cf)T ~
3fR CRlT xi lj~ \li 'i B q R Clcl 'i c;rAT ~ t "C1"Tfcl>~ftCi<"1'i, F.P xz C'1"iCl)'<0 I: ~
xf xijR1Ci ~ qrc;rr <"1ilCl)~I,< ~SOf~I'i ctr ~ m I 77
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