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"Education is a liberating force,and in our
age it is also a democratizing force,
cutting across the barriers of caste and
class, smoothing out inequalites imposed
by birth and other circumstances."

- Indira Gandhi
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41R>1gm oowwet ~B~
~ '\3qtlill

~C1fii f.1tl ~ fi1~ tm& ~tT~

'(,!]'(~ICI B ~-~ \3qtl1~1q'(ctgm tTTTI
ii) ~Tq ~ Q>T <ITtrr : ~ '4'f.5f ~ ww ~ f.1flfff fcp<l \Jll<l fcp ~

~ 'BrT cpr fNC'lctl ~ frRI~, ~ Cl {Cli&"lcp'(ol fcn<:rr \JlT X1c#I -qr?f

~ cpl- fiw~ol >fCPrn Cfm ~ ~ wan ~ m ClTC'1T -gT;:n ~ I cgu

(Yftj ~ ~ ~ cpr ~ ~ t \JlT ~ fcnm ~ lfG1~ -$T ~cf;fGi~I
et ~ ~ fcn<:rr m I

ill) lJ>Tlf ~ ~ : '4'f.5f Cf)TWW, 31TCPR Cfm ~ l:fi11t cnmT Cfm ~ $ et

31TCPR lR ~ CRill t I ~ '{i ~IFact LfJTlIT lR ~ cpr ~ fll ~ 1<'LIct1I1m~
~ fcpm \JffiIT t I ~ [iffi ~tT ~ cfttf "f(R lR ,{i,(cpl~ <TT ~

et LfJTlIT (fCf) tr xfrtTm t I ~ ~ ~tT ~ et ~ ~~rlf.111~ 'PT
~ <TT x=qfc1 -$T ~ ~ ~ -$T ~1Ifk tl i ~ -$T \JfTcft t I cgu LfJTlIT

lR, ~ 1b ~ GWr ~ ~ m \Jfffi ~ I

~tT ~ ftlxrret ~, 00 ~3TI et ~tT cpl- ~ ~ <TT cgu ~ B ~ cpx
~ ~ I ~ cpp:f et ~ ~ ~ ~ et ~, tcp, \H~fdct <TT ffilT
~ '41?f <TT tcp ~ wWT ~ \JlT ~ ~ I ~ Cl?Tll et ~ 3l1C1~lIcpm
~ \3qcp'(ori c#t ~ f.1kjfc;jRgct t :

1) ~~~

2) ~tT ~ '4'f.5f

3) ~ c$l dfc;R -$T ~
15
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~TEf~~ 4)

5)

r 6)

7)

8)

9)

iv)
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~tr c5 ~ 6TI~

~~~~

~~~ten
•

~ c5 ~ !;!~(1C"Fi WIirm
~tr ~ fd~!;!T-c;cfWaTUT ~

~ !;!~(1 c>1'1 ten

ill f<h1 J Id \i (q I~et>1"et 1IT?r : "lJl1fiuT afit it fcR-rA ~ Cf)!1 ~tmTi ~,

'{iISOlI<xl(1~f 1 ~ 3, ~ -g I ~ ~tr f.1Cf)Ic>1~, ~ elm '{iCf)C1'1 ~ LR c;rA
c5 ~ ~ ~ ~ ~ ~ c5 ~ QJT >PWT ~ t I Fch'{il<ilo c5 tR
If-< ~ ~ c5 WPR I

1) tmJ; ~~, ~, ~~f.1~SOl elm ~ ~ cBT6Pfi 611fc;c~i I

2) tmJ; -=qGfr ~ c5 ~ ~tr ~ ~ I

3) ~~~c5~1

4) ~,~ <n ~ cpr ~ CPcffi (~) I

5) ~, Cf5Tm, ~~fl1f.1~SOl, ~ elm ~ c5 ~ fTrc;m:r er \JPT ~ I

6) f?;rr, C{1lffcCf) ~ c5 ~ f«m ~ ~q)f~tJI ~ I

7) wTB LRCl <JW ~, Cf)ffir <n ~~ f.1 ~ SOlc5 TfNCI? ~ I

Fch'{i I'll CBT ~ j+il ~ (1 ~ ~ ~ liFfCf)" 31TCfJR c5 ~ IDl(f ~ er ~ m
ctT X1C"lT6 eft· \ilRfi ~ I liFfCf)" 31TCfJR it cgt9 ~ ~ ~ 40-50 ~ CfqJ ctT
IBliffi c5 ~ 6fl\JiTX it ~ ~ I fcRrR '{ioJ Id<i1 CBT ~ f$ % W Fch'{i I<i1

CBT ~ 31TCfJR er ~ c5 m IDl<f m it '{i61~(11 ~ ~ ~tr c5 '{\!Sl'{\!Sllc(

:1)°ICJf11, '!1,{il~f.1Cf) ~, XIe+r ~ :1)0ICJf1I, ~ elm Tj.<CT CBT ~ICflfc1Cf) ~
~ ~ «£IT \j"jT ~ I ~ ~ it ~ ~, ~, trH, f.1vf~Cf),!OI, ~

~, ~ er ~ cBT~ M~I ~ -c;cf~<ff'!I~ xm LR 6fT\JfR

it liFfCf)" '3QCf),{OllO c5 ~ f.1~"?I°1 it ~ ~ mm ~ I

v) ~7q ~et>.;) et>'{0 I ~ r5 1IT?r: Ttr ~Cf)~l Cf)'{ ° I .~ LR CIl f"C!=tpI(1

Fch'{il'11 c5 ~ it ~tr 3ffifT ~ I ~ ~ ~ ~ ~ ~ it ~ CR ~
\iiTill ~ I liFfCf)" ~ cpr ~ CIl f"C):(1J I(1 Fch'{i l;fj c5 ~tr c5 ~ it ~ elm
~cBT~~-g1

vi) ~~ ~ ~f1dC"F1 r5~ r5 ~ 1IT?r: ~ ~ ~ ~fd~'1 ~ <n ~
~ ~tr ~ ~ ~xifCfj'{ol ~ CBT ~ f$<n \JiTdT ~ I wr=r CBT ~tr
~ Cf)?l Cf)'{ ~ ~ XICl~ «£IT \JiTdT ~ elm ~ ~ ~ ~ '{i°,{-cp,!01Cf)(1T
CBT,~ ~ -g I ~'{i'{:q')'{olCf)(1f CBT ~ ~ elm 40-50 m. a:r=rdT c5 ~
it <n ~ ~ f$<n \JiTdT ~ I
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\ifT ~ t I ~ xffclm3tiet; ~ lf ~ cpr q Rc:lt;'i ~ ~ <:iT~ lf tr
Wm \ifT ~ tl
qR<HFf um : qRClf5'i et; \jqg'ffi ~ et; ~ lf ~ 31TCPR, e1l1ill, ~ q5T
~, ~ cpr wm. 1Wf q5T Gm, x=rlm ~ ~ m ~ cnT UlR lf ~
~ qRClf5'i cz:r<l cnT ~"h1sr~ ~ I

~~ qft ~: ~ q5T ~ (fl1.1T qRCl6'i q5T ~ cnT UlR lf ~ ~
qRCl6'i q5T ~ ~ cpr ~ CfWfT ~ I

~ qft Gm : 1Wf q5T Gm "dM tc=r~, ~, ~ ~3IT, ~ ~, ~ ~,
ClI{<"1dI, (fl1.1T~ wlfi-M ~ ~3ti ~ ~ cnT UlR lf ~ ~ ~tl
qRClf5'i et; ~ cpr ~ ~ ~ I

q R'.1 iFI (F?I" qft Vcf>ta : 3i1FfT q R Clf5'1 ~ ~ ~ =41 &11 (fl1.1T 'BR! -mn- t I
" c

~ ~;f\G~ et; 'BR! ~ et; ~-x=rr2:f ~ ,<~,<~ICl (fl1.1TCbI4CbI;f\ Cb4ilIR~'j

cpr '4T ~ 6FIC1Tt I ~ x=r=m, ~ (fl1.1TtR cz:r<l et; ~ICl'iG 3i1FfT qRClf5'i ~
~ (1lTf('f "Cf)l1 ~ qrc;rr -mn- -;:ffiI cpp:f '!i~~ ~ m 1:ffifT t I ~ fqqRd

~ "611 ~ cpr q RClf5'i ~ ~ ~ en- <:r6" wncfi '4T mm t (fl1.1T~

cnT ~ x:fi~3ti (fl1.1T~'< I~~'j ~ ~ "ClR wen t I <:r6" ~ '4T t ~
~ ~~ ~ t (fl1.1T-;:ffiI ,<~,<~ICl cpr ~ mcrr t I ~ ~ ~ ~
G'<T 'TfdT'"l cpr wm ~ ~, ~ ~ cpr GI~C'Cl, ~ q5T ~, ~tk'il,
qRClf5'i et; x=r=m ~, :!oICl'D1 lf qRClct'i m lR '!if5JOjfd "4?f -cnm- ~ t I
q RCl f5'i Cbdr et; x:<1X lR ~ ~ ~ lR \J'!1 lR 'BR! ~ (fl1.1T~ cpr

~ xm \ifTdT t I

ill) ~!?-IlI i :~ ~ lf q R Clf5'i q5T '!i 1JOjl;;q d III f.1kj fc;j ftl d ~ 3llf'"1l1fi
\Jffifr t I

,I

fiR lR iI!~Cf)iI! : \jcqIGCb et; '!iCbC'1'"1 ~, 3lCl~ftd'i ~ <:iT IHiN),<ol ~

\jcq 1G Cf) et; ~" l1R1 ~ lR ~ 3i1FfT ~ ffR lR ~ ~ \ifTdT t I ~ W1
~ ~ Ek?IT lf \Jffii ~ '!jfq Cf) Ri d -;:ffiI t ~ eft "Cf)l1 ~ (3 ~ 25 ~)
cnT "Cf)l1 ~ (3 - 8 Pi. +fT.) (fq) ~ \JfR et; ~ lJTlftur \j cq 1G Cb ~ fcliSr cpr \j q ~~ 11

CfR"dT t I

Q)'.q lR (l1cCf)ICf)iI! : <:r6" fctftr ~ ~ Ek?IT <:iT \R Ek?IT (fq) ~ t \Jffii

qRClf5'i cpr ~ XiT'tR ~ -;:ffiI t I ~ q5T ~ cgt9 ~ (20-40) ~ lR

~ ~ ffR lR ~ \Jl'RT ~ m en- ~am: cgt9 ~ ~ (fq) ~
qRcl6'i lf ~ fctftr cpr \jq<TPI ~ % I

18

t<.>r ~ : l1lCIT lf \Jffii Cfffi'ICf lf ~ ~ -;:ffiI t, ~ ~ \JfR et; ~ ~c>P"~

cpr ~ Wm \ifTdT t I ~ fctftr b:RT 300-400 fcn.m. ~ cnT ~ \ilT<:iT\ifT 'flCf)ffi

t I <:r6" UlR xm \Jl'RT ~ fcn ~ <:r6"~ ~ tfrliT ~ t 3fc1: q RCl 6 '1
lf 1-2 tR ~ ~ x=r=m ~ c;rTI

aT"lff : <:r6" ~&11"-$~ q5T ~aTI ~"TTfd cpr ~ t ~ ~ ~ ~ qRClf5'i
Mt (~ &ffi 200-250 fcn.m. ~tl cnT 10-15 fcn.+fT. ~ (f<:f ~ \ilT<:iT"\JfT

~tl

/



~ tR ~€Iij)~ : 40 ~ 80 f$."ID. ~ cm 5 ~ 10 f$."4T. ~ (fq) -R \Ji"R'et
~ ~, ~, 'ltlT ?:IT ~ <PT \3 q lllll ~ ~ I ~ ~ ~ (yjl" -?1 ~ *rr ?:IT
illlTf ~ ~ ll"ft1 ~ 5 I

~tiPcYr 6RT: xi Cbcl 'i ~, $ ~ ~2IT 3l,Cl~ftC'1'i ?:IT !Olxix"<f),,!0 I ~ LR
~ -R"iJtR et ~ XiI~Fcl?cY! <PT \3qlllll XiIJiI~ C'f2IT ~ 51 ~ ~ <PT
\3qll'lll 31'!illfdC'1 aT?T cm ~, ?1i:UIG1C'1I, ~ ~ cm ~ aT?T -B m~
~ \Ji"Ret ~ ~ ~ I ~ ~ Gc'f 51 ~ ~ C'f2IT \3~IGCb ?:IT

~ ~ m(fq) \i'f"R~~~~1 ~ ~&Rl"~ ~40 ~
~tT cm 10-15 f$."4T. ~ ~ (fq) -R \iff "'{1CPC1T ~ I

~ ~tiPcYr : ~ ~ ~ ~ ~ (15 f$."4T. ~ ~) LR ~ ~
. (~ 100 ~) cm ~ q)11 ~ -B ~ \iff?:lT \iff "'{1CPC1T 5 I
~rt~I~nt><.'11IT~~ ft<mr : ~ ~ ~ xil~Fcl?cY! ~ ~aTT ~ liT?IT

B ~ ~ \iff?:lT \iff "'{1CPC1T 5 I

3TTcl ft<mT : ~ Xi I~ Fcl?cY!, ftcfw ?:IT ~ xi I~ Fcl?cY!~ ~aTT ~ liT?IT -B
~ <PT qRCl6'i f$?:IT \iff "'{1CPC1T ~ I

o:rrq : ~ <PT ~ LfR ~ ~ ~ f$<:[r \JfRfT ~ I mtt -;nq &Rl" 200 ~
~ cm Cf>11 ~ (fq) ~ \iff?:lT \iff "'{1CPC1T 5 I

~CP : 100 f$."4T. ?:IT ~ ~ ~ (fq) 0.5 ~ 3.5 ~ G-1 ~ <PT qRCl6'1
m ~~ ~ -B '+IX CfR ?:IT ~ ~ cm \3 q ~ III CfR -R \iff?:lT \iff "'{1CPC1T
~ I ~ ~ ~ C'f2IT ~ ~et f.1JitoT \3q"!l~ ~ qRClb'i q,'T ~
~6IWf~~~51

~m:~m~~~~~~~C'f2IT~~
~ ~ \3qlllll ~ -B mf11C1" 5 I ~ m &Rl" 10-12 ~ G-1 ~ cm
100 ~."4T. ?:IT ~ ~ (fq) -R \iff?:lT \iff "'{1CPC1T 5 I

~ tCf>X : ~ ~ (100 ~ 1000 f$."4T.) C'f2IT ~ ~ (3000 ~ 12000
~) qRClb'i ~ ~ ~ er ~ x:qm ~ ~ -tenT cm ~ "i)ftm LR
~ ~ f$?:IT \JfRfT 51 <1 ~ 2-3 x=r1R ~ -B ~ ~ ~ f01~CbI

~ <PT 31cYf1T-31cYf1T PiCbIxi &Rl" mm ~ I

~ tCf>X : ~ ~ -B ~ er !Ol~~~C'1 ~ x:qm ~ ~ -tenT <PT ~ ~

10000 ~ 50000 ~ ~ <PT qRClb'i 500 ~ 3000 f$."4T. ~ ~ "(1q) -R
\JfR-B~~1

~ ~ liBIT xi"!il'il ~ '!iCbcY!'i aT?T ~ '!iCbcY!'i ~ ~ ~ qRClb'i ~ ~ et
~cm~~~1
iv) qRttb"1 lJT?f :

1) ~Tq -$-;y : 300 ~ ~ ~ -B~ et ~ 40-50 ~ a:rmT et ~
<PT ~ f$?:IT \JfRfT ~ I

2) lPJlf lJT?f : 200 ~ 50 ~ a:rmT ~, ~ x:qm ~ ~ ClN ~

-gTff ~ I

I

. ~~ «liT ~
~ qRqiFl

19



3) ~cp lR ~ t·cp : (f[ll ~ "lIT !>I~~~C"l tcp \JlT ~.1:R ~ ~ -g I
~. ~ l=fT1f xl ~ cpT~ cf; ~ wWr ~ 51 ~ eFfill 600 xl
3000 ~ CfCf) ~ 61

4) ~q t~·: 3000 xl 5.000 ~ wrw~, ~ cpaTI"4~ ~
~ er ~ ~ xffctm ~ ~ ~ !>I~ft~C"l ~ (f[ll ~ !ffif -g I

5) qRCl5'1 ~: fc)CflffiC"l ~ "B fiCflc'1"""I~ xl ~ CfCf) ~ ~ cf; ~
~ x::crm cf; ~ ~ ~ qJT ~ fcpm \ilTC1T 6 I ~t:T -qlq ~ "lIT

1;6('CjICfl~01 ~ ~ \3q~ ~ CfCf) q§:qI~1 \ilTC1Tt I

QRCl5'1 '* lJCf)R : ~, ~, \iR1 "lIT CfPJ lWf qRcn::'l cf; ~ ~ 61
Cf)'4T-~ ~ cf; qRCI!:;'l "B GT"lIT ~ ~ qJT ~ WT xl \3q~lll '4Tfcpm

\ilTC1T6 I 4 RCI!:;'1 ~ qft \3 4 gm CiI ~ cf; ~ ~ qft l1T?IT, af.5r qft '+fIlll fc;jCfl

ft~, xffctm3ti qft ~ crm 4RCI!:;'l anT cp1 tzlT'1 "B xm \JffC1T 61
3Elfc;jf{sjC"l C"l1fc;jCflI1.2 crm 1.3 "4 Wlm: ~ 6f'l1l1 ~ crm ~ ~ ~
q R Cl!:;'1 cf> ~C'111 C'liCfl c;wr ~ l'Jll -g I

d I fc;t (f) I 1.2 : ~ q t'CfJX q R Cl5'1 '* (j)C'1'1"11 (f) '('1l1l

I.I

q R Cl5'1 m Cf)f lJCf)R (WfJ'Jf

~~~ i) ~ qft 'Cf)11 l1T?IT qJT 'H51'H511Cl ~ I

iI) ~ ~ >rCflR~ x=rTQ)er ~ xm ~
m~~~61

m ~ qRCI!:;'l qft ~ fcjfq I

iI) ~ l1T?IT cf; ~ 'Cf)11 ~ 3WIT 6 I

iii) \3"'fI11 (f[ll f.1~ ~ 0 I I

iv) ~ ~ cf; \(:j#Jli 01 qJT 'Cf)11~ I

v) ~ er ~ cf; ~ er li\i1~f1 qft 6f'mf I

vi) 3l4lil\JfCfl ~ qft ~ I

20

q RCl5 '1 lJCf)R (WfJ'Jf

~lWf ~ 1ff?IT"B fll~FchC'1, ~ \(il~FchC'1, ~C'1lll-?l, ~, c;rRT crm
m ~ ~ ~C"lClj41 ~~ qRClb'l I

iI) ~ er ~ cf; ll1Gr+f "B ~ er \3C"lIx'l I ~ I

ill) 'Cf)11~ cf; ~ ~ xl Xi«lT I

iv) ~ ~ ~ 'Cf)11~ \3q~lll m C!TC'1T1

tc;rlWf i) ~ ~ ~ 1:R fu5Cf) lWf xl Xi«lT I

ii) ~ ~ "4 ~ qft ~ l1T?IT ~ ~ \JfT wmft 6 I

/
/ I



1.6 ~I'{I~I
~Tq qJT ~

~ qRqjFl

..

~~ fiCb(>1'1 ~ <PI ~ ~ et ~ C'faroT, \3('l1IG'1 ~. COT ~, ~
\3('l1IG'1 COT ~, ~ c=rm ~ COT ~ ~ ~ lR ~ 'Cf)'Xffi-g I ~
~ .. ~ +=flll ~ tRtaroT ~.m COT ·{iJil~~1 m~ fiCb(>1'1 <PI ~

!'lollf~p:l'i cpT fClCbR:id ~ tt ~ I ~ 1fRCblol -m ~ ~ fiCb(>1'1 ~
COT fctcn"rn m~~ <PIl1T?IT COT ~ ~~ \3('l11 G '1 ~ <PI ~, ficp(>1'1
~ <PI~, ~iCb(>1'1 ~ -;$I x~, ~ f1 <OI;;;iI01 f1~'tlC1 ~,m ~
~ ~, ~ COT ~aroT ~ f1<01;;;i1ol ~ 311ft 3llq~tlCb crnq) ~ I

~~ fiCb(>11 ~ \3('l1IGCbl ctT !'lfftf1fq '$ ~ ~ lil~flGlfl1fi ~ ~iJi'«lI31T COT
~ m -gg ~ 5T;:fi ~ I

~~ fi Cb(>1'1 ~ et ~ ~ !'l~i «f) \1°I ~ cpT ~ <PI x:fuTt 3W!fcf ?:IT ~i Cb(>11
"<OIl'31 Cl~fl d '1 ~ ~ 3Wffif c=rm \1~ \1~ ICl <PI 61§)«lfl <01~ 3W!fcf '{i fni~ d
lffifT ~ I ~ et ~-~ dm !'lfi«f)\1 01 et ~ ~31T lR ~ ~ et
~ ~ ~, ~ ~, a1l1clT x-q.:rr et ~-J1' 'g)-ff -g I

dl~ChI 1.4 ~ qRC!$'1 <PI ~ ~ ~ -cnT GW:rr <mT ~ I

al~cpl 1.4 : ~ ~ q~q8" ~ ~ftt..., Jlq;'R ~ ~~(fi

Sf)1ff'ij) 4~qlFf iPT 4~qg •••• 4~q5"" 1ffi ~ ~~
ll<PR m ~ fc'tfq . (~1l) (~ 1l)

1. ~1Wf ~ ft:R~ 3-25 3-8

~lR 10-40 3-10

~ 40-80 5-10

~,~ ~~ 300-400 10-12

~ cWn 200-300 10-15

~il~RP(>1 400-100 10-15

'{i I~RP(>1 150-200 10-15
~

lilcx 100-150 15-20
~il~RP(>1

3llCT ~ 250-500 10-20

~,tcP 500-400 15-200
cr~
~ 3000-12000 100-1000

2. \Jl""(>1"1Wf ~ -;nq 40-200 1-10

3. ~1Wf ~ ~~ 10,000-12000 100-200

~ ~~ 10,000-50,000 500-3000 21
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· .
~ lfGT~ 'B cgt9 ~ C'1H 1 <IT \Nffi cgt9 Pi if) 1C'111 I

~ et. ~ 0P <IT ~ ~ ~ <IT ~ ~ 'B
(fm ~ er ~C'111if)1'I! tcP I

~ ~tl 3TT1fct ~ ~ ~ \301IG1 al?r I

cpp:if <$T ('11fc;!if) 1 I

~cpr~~cm>fi~1

\JfR / ~ cpr -s:n<fI

~ ~ 3ltlPT1' et ~ fcrmx ~ I

qRiJi5'1 ~ x~ ~ ~ ~ lR c;rA/B \JlR <$T ftom I

1.8 ~ ~q~) ••tT ~ttI(ff

Handbook an Milk Collection in WarmDeveloping Countries (1980) Published
by IDF, Belgium.

De. Sukumar (1980), Outline of Dairy Technology. Oxford University Press,
Delhi

Khan, A. and Padmanabhan, P.N. (1991). The Technology of Milk Processing.
Shri Lakshmi Publications. Chennai-10

3IT% ~ 'B f.1l=1fc;!R5i('1 ~31T cpr '(i+1I~~1 5Frr ~ I

tfi\:l 11~ 1

1) m41ur \301IG1 ~ -mfr ~, Cf)1l er R9('1'1!I£l1 S3IT \301IG1, l'llf-m

\Jj C'1Cl1~ ej"l£I ~, ~ <$T a1£I~ftC'1('11 I

2) ~ \JjC'1C1I~ej"l£I ~, ~ ClfCfX.QlT, \301IG1 Clf£I", \301IGi:p'i cpr ~ ~
~ ~, ~ fclcfm1, \301IG1 ~ ~ et ~ ~, ~tl ~

CfIffiTI, ~tl ~ ~, ~ ~tl ~ 'B ~ ~ m I

tfi\:l 11~ 2

1) ~tl \301IGCf)l <$T ~ cpr ~~, 5I1\JfR <$T ~, cfIcp +wT, CfX

~ f.1£1~('1 ::f1C1R, \301IG1 m et ~ \3C'{il$Cltf.:r, ~tl ~'{i'{"</),<Ol

cm=rf, ~tl '"'q\'i ('1+1 q RCl$1 Clf£I", '"'q\'i ('1+1 ~ '{i '("</) '< °I m Clf£I", ~tl ~,
~ cpr ~, ~tT 101CI"fII, f.1£1~('1 ~ I

22
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'0'

2) ~cc:r ~afOT, xioCj?C"i1 ~ ~ ft'~, ~.t:r \jcql~1 ~, 1=fPf, xiCj?C"i1 ~
"{~,1=fPf f.isTRur, Wfo;:f Cf)f ~, cpJ<:f~ ~afOT, CIf<:f f.i;qli1 ~

• f.i<l:::1011

3) 31 f.i;q ff1fi I f.ixlCj?xOI, ClIC11C"iIQ, '+fR m, we=rur ~ .~, ~ ~ 10lClfil ~

l1RT ~I

~"lq Cf)f ~

~ qR<I~'1

1) ~cc:r x{Slx{SlICl # xiCj?C"i1 ~, ~ ~ l1RT, \jq;qlll Cf)f ~, ~ ~
l1RT, ~cc:rcp1 -wR Cf)f cprc;f ~ ~ mwm ~ ~ ~ ~31T cp1
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"!(;<t)h~('1 ~lffUT : ~ if ~ ~ ~ ~, 3l'{illil;:{J "C'1CfOT'{i'iC"l'1 <IT
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et 11Ul ~ x-qm et &RT ~ tcP <f ~ \rfTCi1t I ~ tcP, ~-tcP 'Cf)T

1.5 :fIT ~ ~ "TIT 3WPR cnc;rr ~ ~ fux:ffi ~ if ~ ., m Cl~
~tT ~ ., ~ I ~tT cnT~ xT ~ qrc;fi 5Tfrr C!?T~ et ~ ~ c;) q:~1f.1 it'!i

fiic;cn ~ ~ (Yf1W.ff \YJT'fICI?ill t I
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·..................................................................................................................

3) ~ CI5T >lRl~~T ctM ~ ~ TIm ciRl~~T -AA ~ wWr ~ ~ \34Cl?"!Oj'j CI5T

~~?

"
1

~tr qfr ~, {<l'6tPCiI TIm ~ ~.tfi ~ 3R:l "4fre:rur ~ ~ ~ ~
miT >llllll~IIC'11 TIm ~ CiCl?rtl~I;q1 qfr 3JICI~;qCl?CiI ~ t I ~ Wa:ruIT
qfr 3J1(-I~;qCl?CiI ~tr \3cql~1 \fCT ~ qfr :Jj°IClf11 ~ XjtlR c;rR ~ ~ ~ ~
t I 3fTZt ljOIClf11 ~ ~tr x1 1ft 3fTZt :Jj0IClf11 ~ ~ ~ I x=rr~1ft ~ ~
'TffiR ~ ~ ~ CffiT TIm CffiT m eRr lRTm cnT 3WIR ~ \JffiIT t I <l
"4fre:rur >lllIII ~ IIC'11 ~ fcp<) \Jfffi ~ I

i) "{1~I;qPlCf) ~a=JUT : ~tr qfr ljOIClf11 f.1trRuT~ ~ fcp<) ~ ~ ~

~ \fCT "!lfll;qRiCl? Wa:ruIT ~ 3liliI4rt"'l;q ~, CffiT >l~~ICi, cgc;r om,
CffiT m eRr \fCT 3TQf1i»TUT \Jltq ~ we:rur fI fa! ft1C'1 ~ I

3i-J/"l1 q ·-n1I ~ : ~sT qfr ~ "C!?T ~ Fck Cl? ;w:(Yl" >lRI ~ ICi ~ X')Cf ~ >l~ ~TCi

>l~~TCi fclx:rr \JffiIT t I J1hl1(>Cf~ ~ CI5T wWr ~ ~ 10 x1 50 Pi.m.
~tr CI5T 3lililq1 N/9 <:IT N/IO NaOH ~C'1;q1 ~ x=rr~~ ~ I ~ST qfr xillil;::;q
~ 0.l0 x1 0.16% ~FcrcCl? ;w:(Yl" ~ ~ 5tfr t I 100 1ft_m. ~ ~
31 'jli Iq ~I;q ~ CI5T f.1~ CI5T ~ Fck Cl? ;w:(Yl" >lRI ~ ICi ~ X')Cf ~ Ri Y iFcbCi ~

Gm~~1 I
J

~FckCl? ;w:(Yl" (>lRl~I\I) = 9 x VI x NI
V2

"\Jl5T :-

VI = ~ NaOH ~C'1;q1 CI5T WJm P1.m. ~ 3ll1Tc'R

V2 = ~ Tf<l ~tr ~ CI5T Pi.m. ~ 3ll1Tc'R

NI = 1=fr1Cf) NaOH ~C'1111 qfr 'i14fC;Jtr

34

4"ill llita=JUT : ~tr ~ ~ ~ ~ ~ ~tr q)T CffiT We:rur FcPm \JWlT t I
~ fcrfSr<D ~, -c;~ &!lcl~'I!l~R:Cl? ~ $c We:rur <:IT ~ Wa:rur fl4lil;::;q
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. ,

..

% 1 \(iC'Y'<i\RCfi~ ~ cmT Jllf(;JCfiI ~ ~~ mm ~ ~ 3l4tjQ(j ~ ~ cmT
~ x=fliTC(j"~, cmT :rem bT \i1T('fr % 1

o·

~ST ~ ~ crft PI~'il ~ <il?IT if cmT crft <il?IT ~ ~ ~ ~ 134 CfiX01,

G<i\cl~'<!I4'lcx ,~ ~ ~ % 1G<i\cl~'<!14kx 4ld<Ojji:b &Rf"'!fu:rr cmT >l~!;!I(j ~
% 1~ 4RollJi ~ ~ cmT 41~<OjjCfi ~ l1c?T ~ illfct cmT ~ ~ -;r bT 1

~ if ~ if cmT >l~!;!I (j f.1sTRur ~ ~ ~ ~ ~ <:IT3ltT fCl'il f(;J(j

~ cmT Fcl!;!&it'jCfiCB1 ~ fcn<:rr \JfT ffl % 1 <:ffi fctfSr ~trcmT Jnf(;JCfiI &m
~ ~ ~\JJNlCl ~ R1<&I'"<1 "eR ~ % 1 ~tr fB.IJ.TUT~ ~ -rr=R Lf)'ic:l~s0
fctfSr ~ ~ ~ ~~ ~tr ~ ~ if cmT ~ ~ ~I(j mtTT ~ ft1 c ('1 ~ "eR l1<? fBm
.\JfTm % 1 ~ fctfSr ~ cmT tR1arur if ~ cmT tRrarur fctfSr ~ tI ~ % 1

~(>l oRJ ~ <mT fcrnFr oRJ <Pi lJElT cpf ~\:lhuT : ~tr CB1 ~ ~
~ m ~ ~ ~(fclJilcx CB1~ ~ ~ 1 ~ futq~ cmT f.1trNur ~
~~ liffcf) GW3lT if ~(fC! Jil cx 4 Id <OJjCfi ~ cgc1 om ~~ cmT ~ om crft
<il?IT crft TfUAT ~ ~ ~ ~ ~ 1 \JlT ~CfCl4kx * VcPR x=r ~
5Rrr % -

% T.S. = CLRl4 + 1.2 F+ 0.14

% S.N.F. = CLRl4 + 0.2 F+ 0.14

ii) ~ ~ CfC!Jil c x

% T.S. = CLRl4 + 1.2 F+ 0.50

% S.N.F. = CLRl4 + 0.2 F+ 0.50

iii) ~.~.~. ~CfC!Jilcx

% T.S. = CLRl4 + 1.2 F+ 0.60

% S.N.F. = CLRl4 + 0.2 F+ 0.60

C.L.R. = ~ ~CfCIJi(kx 41~<OjiCfi (<:ffi ~CfCIJilcx 41~<OjiCfiif ~ST ~ (j14JiI'i
"eR ~ x=mm Cf)RCf) CB1 ~ ~ m'<f qft \i1T('fr % I)

F = cmT ~Fc1~I(j

cgc1 om ~~ cmT ~ om CB1 f.1sTRur ~tr if 314fii.IJ.TUTCB1qm WTR if fcn<:rr

\JfTm % 1 ~sT CB1~ ~ '4T cgc1 om ~~ cmT ~ om ~ 3ntTR 'R fcn<:rr

\JfT T-fCPcIT % 1

ii) ~~ \Ill Cl I0 IF<l (f) ~a:fUT : "\!i1Ff \Sf! ClI°IFclCfi tR1arur ~tr crft \("<1=cu(j I GW3lT

~~ ~ TT ~ ~.-tT if \Jil 'i CfiIfI ~ ~ ~ 1 ~ tR1arur "\!i1Ff
\J11ClloIFclCfi Fcl!;!&it'j0l ~ ~ ~ fc.n<) T[<) ~Fc1~!;!T 'R tt m ~ 1 llP1

~ ~ST ~ ~ ~ "\!i1Ff \Sf!ClloIFclCfi liffcf) (j1fc;jCfiI 2.5 B >l~~T(j fc.n<)
T[<) -g 1 35
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~uft ~.<ft.31H. ("£.it) . ~~~fFr ~q <PT "1;<1 ~c ~c
~1!fOT (~fFr (~ ~ ~/1ft.~.)
~~~).

~5
. 0.2 xf f?I Fc1<l'1 xf ~-;:ffif~3fCm -

2~4 ~4 0.2 ~ 1 f?lFc1<1"1~

fFf1~Cl \J1'14> 1 xf 2 3.5 xf 1 1 xf 5 f?lFc1 <1'1

0.5 xf 0 > 5 f?lFc1 <1'1~ 0.5

"

fli~ I~c4)'1 ~ C1~ Rxi I'S~'1 R\Scwl '1 ~ ~tT -B Xla+f ~3lT c#r
~ '<!lxil£lPtcp fTh<1l~ftC1C11cm ~ m -g I ~ ~tT -B ~ 1:["'(" ~ Pt~ifC1
wm -B ~tl~C1 ~ 31CPIT"M ~ m~I ~ c#r ~ llEIT cm ~
3l4tjc'1 ~ Xla+l" vflCilol~cp fTh<1l~ftC1C11cm ~ t I

31"Tmtier ~~~ ~ R~(f!l1'1 ~lffUT : fli~I~c11'1 ~ cm ~ ~
-B ~ wm ~ -B ~~ ~3lT c#r llEIT cm ~ t I ~ PtclSilCflC1
4'<!I!SI'1cll-B 10 fli.~. ~ ~ ~ ~ fli.~. fli~I~c1"H ~ ~C1£1'1 3ff.tft ~
~ -g I 4'<!I!SI'1c11Cf>T ~ ~ ~ ~ ~ ~-~ 1:["'(" 37.5 ± 0.5°C
C'fTq1:["'(" -mcf -g I ~ cm 30 fli;:R ~ frlftarur ~. -g fcO x=rC1"6~ q)l1 ~ q)l1

5 ft:BT. ~ ('jCp ~tT ~ m 'T<lT t <IT ~ I ~ cm ~ C11~cpl 2.5
~ 3FjX1R m -g I

1

10 ~ Rttlu-llfFr ~lffUT : Rxil'S~R'1 3l4tjc'1 G1 ~3lT -B men
t-~ ~ ~~ C1(G~iflC1 ~ ~ ~, 3lC1: ~ c#r lj)0lch11 c#r \Jltq

~~ q)l1 wm -B c#r \ilT ~ t I ~ c#r ~ ~.~.3-TR. LRrarur et ~
t I ~<ij?~~~H et 10 ± 0.5 fli;:R ~ "CfTCX~2l ~ ~ f.1ct?rC1- Cl?X~ \NfCPT
"M wI~~c '<!~ Rfll 'S~R'1 m:cn et "fIT2l ~ -g I 4 R °11I"1 -cP) Ptl"11iFcbC1>fCl?R J

~ ~ \ilT X1CPffi t - ~
1

~ 4ldlli(f)

~4
3.5 ~ 1

0.5 ~ 0

{hi I~\J1'1cp

xi~gl{4G

,

-q"fll"lff ~~ ~ ~ (tt~.~.) : ~ Xl~ &m ~ cm LRraruT
~ ~ Xl~ TfURT c#r \JlTCfit I ~ ~ &m ~ et ~ -B ~ c#r
~ ~ ~ c#r \ilT ~ t I C1~ <:ffi ~ -B '<!imliol cm ~ ~ m
~ ~ ~ \i11'1CPI{l ~ CRC1Tt I

-qftr ~.(Yft. ~ <t-.\;f qft ~UJ<fill

< 5,00,000 ~

5,00001 ~ 4,000,000
,

xi "fll ~\i1'1cp

4,000,001 ~ 20,000,000 ~
36 > 20,00,000 ~~
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ffiq "Y~ 3

1) • ~ ~ cpI 101Clf113liCf)(li'1 ~ ~ !>l~lll~II(li1 ~ fcli4 \i'I"R Cl"TR ~,
XIXiIII PI Cf)crm Xilffl \Jj"jClI°I~ Cf) ~alUlT. ~ 'lJ11 ~ I ',

~ 6T<f> lR
~1U 31fl'i •••gOI

..

2.5 ~q et ~ ~ ~'<IRf qft tlQ)l~ ~ t4TAJ)Cf),(OI

~ cpI"ff(fg lR ~ ~ ~ cpuft cm- ~ ~ ~ ~ cpI ~ ~ ~

6RR '([Ct \34Cf)xOll cpI "ff(fg lR ~ ~ ~ ~ ~31T cm- ~ ~
x"Cli&"jCf)xOI~ I

I. "YI!1I(\'1ij))"c6 "Y<PR : ~ ~ ~ 'B 6T~ GRT, 1I1~Cf) crm fc}(lif.1l I 0
~ ~ cpI ~ XifAifc;td ~ :

i) ~ 'fl EIRr: ~ ~ 'B ~ ~'R~ ~ ~ ~ m ~31c1: ~
~ ctT ~ ~ GRT ctT \TfmT ~ I 6T~ GRT ~ 'B ~ ~ C6f,

~ crm ~lll(li'11 '([Ct mq ~ m XifAifc;td m~I <) ~ ~ GRT ~

Cf)'I!"'1T ~ III (li"l ~ W1 cm- cp11~ 'B xi g III Cf)~ crm ~ cm- ~ ~
~I

ii) lIiP:5iij)"ylffR.>R: 1I1~Cf) ~ it ~ cm- '4'RT, tficr;:r ~(li1l'1, Tf1t '4'RT,
mq crm 5crT ~ Cl"TR \k et \fiCR ~ TJfRT \JlTill ~ I \Jffif cppf ~ xm

lR ~ et q)RUT 6T~ GRT ~ ~~Cf)(li crm ~ Ncfr ~ Cffii 1I1~Cf)

~ ~ ~ ctT \TfmT ~ I 1I1~Cf) ~ t:ITcrcn 2 ~ et -g)-ff ~ I

a) ~ mlf :~ 'B ~ er ~ cm- ~ ~ ~ er ~
'([Ct ~ ~ ~ ~ ~ ~ ~ \fCP ~ cpI31ICl~lICf)dl mcfr ~ I
~ crm ~ dCfCf)'1'i cm- ern 'B ~ "<l~R'll ~C:q)14 GRT 6Cl'm
\JlTill ~ I ~C:q)14 ~ #r=a ~(li1l'1 et tenT cm- ~ 'B ~ ~ I ~

et 3RX er ~ ~ ~ GRT ~ ~(li1l'11 cp]'~ (lillldlx mm
~ ~ I ~ 'B <) ~ (lill '1 31lA PI ~i1 d tcp 'B crWRr m \Jj"f(f ~ I ~

crrm PI~i1d ;Hlilll~xl(li lR ~ ~ I

b) ~c ~ mc-wr mlf: ~~it~~er~~~
Cf)'1~lIx ~ \fCP ~ GRT ~ it wrn ~ ~ crm ~. ~ll(lil~,

PIclsft Cf)x°I '([Ct ~ \34x I~ ~ ft-R ~ xfrtfi 3lCRm it ~ 3Tffi ~ I
~ ftpm31T it, X1Jll) '4'RT ~ ~ll(lil{ mq GRT Plvf~"jCf)xOI. 3l1lanc1cP

~ (lill '1 GRT ~. Tf1t '4'RT GRT ~05iII (lil ~ crm Tf1t 5crT 'xf ~
xi fAi fc;td ~ I <) ~ cppf \fCP et ~ \fCP Wl1 it crm PIli f?ld ~ ~

:qc;ffi ~ ~ I
37
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1 f

iii)Cfi>flPi~1 ~-~~: X~ ql~qC'1I~"I ~ \3qCf)xOI ~ ~. f.14li~Cf)xOI
et ~ ~ rr§T \Jfffi 6 1 ~ ~ ~ ~ et tCf>"X 'BT"ffTCf)fclm \ifT ~

61 ~ ~ if ~8lCf~lf.1Cf) \3qCf)xOI1 &RT f.1£1~d m. ~. lfi. ~
~ "$T \ifT ffl ~ 1 311Cl~£I Cf)d Ij*1 Ix ~ WP=r f.1t:rffuf m 6 Cf~
~ et ~ ~ -et ~ 3lICl~£lCf) *1'£I1\J1"1 fclm \Jfffi 61 m.~. lfi.
~ if ~ tcp-Tflf \:fAT, ~ \:fAT Cf~ 31qIOf14Cf) <IT ~ -tcp ~ 6 Cf~

~ "Fl:qfCi!C1 ~8l~1f.1Cf) Cf)'tlC'1 m mm ~ 1 l1fTf ~ cnT w:R -gr~
&RT, 31tf ~ ~ \(:q:qft!C1mm ~ 1 l1fTf ~ ~ f.1t:rffuf Cbl4mli ~ \JiT
m, tq <IT IiI~wllllx?l'Hx &RT f.1£1~d mm ~ 1

11. t<IT-Od I q~ : ~ et 6ITG «l '6\il Cf)x° I fcpm \Jffiff ~ 1 x"<l'6\il Cf)x° I
~ x:rfr 3WIT -~ er ~ ~ "CbT ~ m et ~ xxil£l11,
Tflf \:fAT <IT 'mLf &RT fcpm \ilTffi' ~ 1 ~ <F5!T "CbT f.1kj ftt ~ d if ~ fcom.

~ ~ cnT \3 q £11~I ~ x=crm- fcpm\ilTffi' ~ -

1) Effi)q: x:rfr \3 q Cb\!° 11 er ~ "CbT ~ qR ~ ~ b I~ ql CfC'l1\! I~c fc)(>'I£I"I

cnT~m61

2) \3qCf)\!°11 if x=9: er ~ ~ 1

3) ~iNICf)~ol: ~ fc)(>'I£I"I "CbT ~ ~ <IT~c'IIiI~\J1\! &RT tR ~
et ~ if \3QCb\!°1 \R ~ m 61 fc)(>'I£I"I if Cf(>'ll{l"l "$T '{i Irs;od 1 ~ \R

400 lfi.lfi."Q11. Cf~ ~ \R fc)(>'I£I"I '{ilrs;oCiI 100 lfi.lfi."Q11. ~ ~ 1 ~
CRTCI" ~ et ~ CfC'l'I{l"l fc)(>'I£I"I "CbT 30 PRc ~ ~ -tcp if ;:r -m'1

4) ~~: ~~, ~, ~ Cf~ 3Rl ~"CbT «lm'"'ICf)\!°1 fc)(>'I£I"I if F
qR ~ x=crm- fcpm \ilTffi' ~ 1

2.6 ~I'{I~I

38

~ 1ft ~ ~cl;t"fW~ \R 3IT(fT t ~~ er ~ "$T :10IClfll tRta=rur \3Q\!I<f1

~ IDl('f ~ ~ 1 ~ Cf~ \3QCf)\!°11 cnT (5fTCf)Ter ~\J1I~"i ~ ~ m
fcl5 ~ >rrf0 if XJfctm ~ 1 ~tT >rrf0 "CbT 2- 3 ~ if 'r'<Tm et ~ \3 QCb\!Ol'j

cnT 31TCfJR, 'QCf)N, aTIiClT Cf~ ~tT >rrf0 cnT 3RRf(>1" ~ ~ 3lfd 311C1~£ICf)~ 1

Cb"l~£I\! ~ ~ ~ fcl5 ~ refk~1 \3QCb\!01 (fCf) ~ ~ if ~ ~ Cf~

tRtai ° 1Cf)CiT 'BT~ c q) 14 tRta=rur m et· 6ITG ~tT "CbT '{-<l~CfiCi <IT 3l'{-<lI CfiCi m if

/
/
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X1"1ffl151 I ~ ~T cnT \l~(>14),( ~ er '11fIT ~ ~ tcP ~ ~ CfR"

~ I mm ~ C'fm ~ x-rr:P ~ ~ ~ 3l1~4)dl cnT c1TcT ~ I

2.7 ~1&:IClclT
tI '""11C'li 4) fcrqffi ~ ~ <:IT ~ "<'1"a-roIT Cf)T -qftc;falUT I

~ ~ ~ TT ~ 3TJCl"5R, ~, ~ C'fm fixi'H 1 I

~ f.1uh:l <:IT ~(>'tIi4) '""I I

. ~ ctT ~ qRC!1'""1 <:IT \3Q4)xOll cnT ~ <:IT 3RT
~ cnT ~ qrc;lT fit<rr I

1 t ~Unq),<UI
~.. ~wlftcx

~~

~q)

~~~

~(RT

3TJCl"5R <:IT :ruIT ~ ;mtIR lR \3cq 1~'j Cf)T Cp114)x °1 I

~~~Cf)T~?F?r1

;ncp IDXT ~ CfR" ~ f$<:rr Tf<n ~ I

~ ~ ~ TT \iiT ~ lR·>rmcr ~ ~ I

~ 3t<IT ctT fit<rr ~ ~ I

dlFcffilld ~ ~ ~ I
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Khan, A.Q. andPadmanthan P.N. (1991), The Technology of Milk Processing.
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IS:1479 (Part-I) 1960, Methods of Test for Dairy Industry. Part I, Rapid
Examination of Milk. ISI, New Delhi.

Milk Industry Foundation, (1957). Manual for Milk Plant Operators, Washington,
USA.

Milk Industry Foundation, (1959). Laboratory Manual, Washington, USA.

~ \:ITR ~ f.1k1R1~d ~ xifAiR1C1m ~ :
~~ ~~ 1

1) i) \3Q4)xOI ~ ~ ~ ~ ~ Cf)T ~ I
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..

iI) ~ ~ ~ ~:iH,<of)~ ~ : x:<rR~ ~, ~ et) +rr;IT, ~q ~
et) ~ \34Cb,!ul~, ~ x~ et) ~, CffiR l"ffd x~ et)
~~, \S'fcp et)' ~ m I

2) dlftiCbI 2.1 ~ ~ I

~Y~2

1) ~ ~ ~ ~T ~ ~ ~ -erG \3dl'!'1I, 'R '\JlTilT, ~UnCb,!UI, \3~C"I'1I,

~, ~, ~ ~, ~ CfWfT crm lp=q 8RT 3WT ~ ~ I

iI) ~ ~ ~ '!{5l'!(ClIClof Piil\$dl ~ 'CbT~, tlFrr, ~, Plcl4lCb,!UI,

Xj{5lI'11 crm ~ ~ fl~ftid ~ I

iii) ~ ~ ~ ~ of ~, -.:rrq;:rr,~ 'CbT~, lp=q~, X1'TQ)
CfWfT ~ Pi \Jf~1Cb'! U I ~ -erG 3lffi ~ I

2) i) ~cqW~ ~&TUTT et) 31ICl~<1Cbdll

iI) ~cq)14 ~a-TUT CfWfT-~, m.31T., C!("Cf)lt5C"1 C!("Cf)lt5C"1-C!ftiJlR'1,
~, 'QT.l0f., c:JCfc:1Ji'k'!('fm dC"lt§c m I

3) ~ ~RI~~f~ ~ ~ I

iI) ~RI~~f~ ~ ·R=tCf:I'"'d~ ~ I

ill) ~RI~~f~ et) ~ I

iv) ~RI~~f~ ~ ~ I

~Y~3

1) i) C'.Bi'ir 'CbTf!11R ~ \34Cb,!ull ~ ~<11ll~IIC"I1et) 31ICl~<1Cbdll

iI) ~a-TUT ~ - 314El61 ~a-TUT, ~, CRIT, 'C!"ff.1f1. ~., f?lC"lIClc,

ml
~Y~4

1) ~ Y~: ~~ crm <11~Cb I
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~ qft ~q~{SI1

3.0 ~

3.1 Q"I:"f1lcF""l1

<:&t.Tq:)l 31cF~D(113.2

3.3 ~(R~

3.4 <:&tr Cf>T ~

3.5 ~

~I&; Iclc113.6

~ 'JqGlll~ ~3.7

3.8 ~ ~T et \3m

3.0 ~~

~ ~ et 3ltlfIR et '3q "I: I<f1 511 \JfR ~ fcp :

• cpu). <:&tr et ~cf1" q:)l ~ ~ ~;

• . 31Cl~D(11 ~ ~ q:)l ~CllolfC1Cf) cfc8, ~ ~ qm;:r, <:&trctT :J)oICl'n1

~ :rm 1R -wncr;

• ~tr ~ Cb~ et ft:rc;x~ \rcf ~~ et ~ et ftrz tP:wrr;

• ~tr ~ ~ 1R ~ ~ ~ <:F3f cr:m ftn<n31T q:)l fcrcRur; 3fR

• ~tr ~ '3 q Cf)'i 011' et ~, x-cr1T cr:m x~ <1 ~ ~ I

3.1 ytfll' •••1I

'lffiC1" <1 ~tr '3CGI~1 1JT1ftuT aBTI<1 ~ fBC1'1IGlI "S3lT % cr:m ~x~ 3l~
~rg-~ aT-?f ~ ~ ~ % I <:&t.Tif ~31T ctT OO:rr Cf>t ~ ~ x=ntAT if tfBf,

~ q:)l 3l"ZR, ~, ~ et cour, :c:rm llfu<:rt, 5CIT, "TCflCYlTcr:m x-a<:t ~ % I
~31T ctT ~ if 3Tf1T 'i'!Sl'i'!SlICl, ~, ~, Qxi"l::q)'iOI cr:m ~
Q qR1Gl i ~ cfc8 m ~ ~ % I <:&tr if \JfIcn~~ q:)l ~ ~ ~ ~,
xi wf! °I et xffi:r cr:m ~31T 1R ~ cp,rn ~ I

\Jfrcrr:1 <:&t.Tif >r2m lffif m, -&vfi ~ CIf%" C{ix;n ~ CB""{ ~ ~ ~ ~tr if
'vflcrruJ31T et ftrz x-r~~ ~ cr:m \Y1Cb'l ~ et ftrz '3qgm ~ ~T % I
<:fR ~31T ctT cfc8 f.1 GlH (1 "1tI ctT \r1IJI % ill ~ cfc8 ~ xgcfr % cr:m 41
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~~~~ :~I~ ~~~1& ~~1&~1&§g ~~~!~1§ 1& rg ~ ~ .~ t @= 1 ~ ~~r12 ~ ~ "<t ~ ~.~

1& 1& ~ 1jW ~ ! 'fg. g: i 15 .f& ~ ~ 1jW 1&' ~ ~

:~j ~ "'"~~~ ~ !f ~~~:~1i ~~~t M

i~ 1&! ~ 1£~ 1 ""1~1& ~ ~ 1& S' ~ ~!~~~1&I
!i! i i!11& ~ ~ l "'"~~ ~iI~:;4 ~_ w ~ $!"'""'"
~ 1G i i - r~1& j1 .~. i!W' j i~~~~~1£i ~fi~t ~
ti~ l i 1iD! ~ ~ = !! 1<! ~ ~ 1&!!~f ~t ~!!~i~]i f 1& ~ ~, S'!~!i i ~t ~~~ ~.~ ~1< i!i~:!
& ~ ~ .. !t ~1G ~ f~1& 11i i. "'"Ii~~f~f "'""'~~~:;!~~ f~i1jW _ ~ ~ I ~ ~ S' ~ ffi 1£ t ~~!~~t;: ~ ~ 1'@ i~f~ ~~1£ 1iD1!
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18 ~ WPl O<f) ~ ~Ef <PT ~ dI4'1l'"1 ~ 'If%" (f)ff(f).
0 . 1.00

\

5 . 1.05

10 1.80

15 10.00

20 200.00

25 1,20,000.00

.. ~ W%" Cf)RCf) coT ~T if ~ ctT ~q) ~ xf :rrrr ~ "CR ~tr if ~
~~~ctT\ifT~tl

iii) ~q qft ~hFFIl!UfCfTfT lR -g-'IfT(f

ill\ilT ~ coT 4°e illLf"CR ~~ ~ x=hrg 3lT<J(f:?TI ~ cpr CfiT(>fW%"
ctT \ifT ~ t I ~ illLf "CR C!;z)'j1~ Jil· et'l fWm, ~m ctT W%" (f:m \3q 1q ~ 41

. \>lfThLI1~ '41 ~ 51 \JlTcfi t I q R 0 wH"Clf) q ·~tr coT 31Cl~~ C'1'""IillLf "CR ~ ~

~ (fCf) ~ ~"CR \Rf ctT ~ ~\IT if JOH::C'Ciq:u~RlElc'145I;f1 qRClct'1
'41 51 ~ ~ I flT2:1 -gr ~ if ~" fi1xt;r xf \>l'I~~fV1\J1, q)'Ix-ccBC 3TTLI'l,

$~~ILlJOi (f:?TI cftcT-~ cpr Rlm~'1 '41 ~ &W 51 X1cf)(fT t I ~tr ctT ~
frrltur ctT \3qgmC""l1 '41 q)l151 \JlTcfi t «f)~'145IC'1 if ~ (f:?TI G5I cpr ~-"WfICr

tR \ifTC"1Tt I

~~ C""lC'1'1&W x 1xi 1LIPi 45 ~ ~ x 1xi 1LIPi 45 fWmm coT ~ 1=fT5IT .r q)l1 fcpm \ifT
~ t I ~ ~tr RJm" q)l1 illLf "CR ~ ~ cfi ftrC! ~ fcpm lTm 51

~ ~-~ ~ 31q't!Cllxi '41 tfGr 51 \ilTC"fr t I C!"\J1I~JOi~ ~ ~
xIXiILlPi45 qRClct'1 ~ ~ ~ ~ q)l1 -q).~. '1R (f:?TI ~ ~ <fffTrctt
if qRClct'i ~ t I ~~C""lruLl ~ ~, cpr 3NtTC'1" ~ C!"\J1I~JOiC!~'i cpr
3NtTC'1" ~ ~ ~ I mtI'1" RlElC'1 xf qlJ1~~I~~ 6RCl ~ I ~ ~ crm cpr
\JRYf 3NtTC'1" ~ ~ Tj.£T RI45R1C""l~ ~ ~ I 311Cf\(fl~ \J1, cB e&l \J1 (f:?TI

R~Cf2\J1 ~ C!'1\J1I~JOiooe C""llqJOiI'1"CR '41 ~ ~ (fCf) fThLlI~~C'1 ~ ~ ~ I
3j(f:?:Ift 5:tr \3cql~'i er \>l\li"x-cpxOIcfi ~ 2-3 R'1" cpr ~ t m ~tr ctT ~

-jUrcfill"CR ~'iC""lJOi~ cfi ftrC! ~ zc xf 50e illLf"CR ~ ~ W'1T ~ I

iv) ~q ~ ~ '< Hilll f.'t (f) l!uIT lR -g-'IfT(f

(furcn xf ~tr coT ~ ~ (f:?TI q)l1 illLf "CR ~ xf ~ cfi ~ ~
"XT~ :rrIT "CR ~ CTR>f ~ coT -w crfUffi fcpm lTm t I

1. ~~c / 3lT(>1" ~~ -q ~"'1T : 2°e illLf (f:?TI 4.7 PH "CR ~. xf ~t.T cpr
~"i" "'113T ~Rrr I ~ TT cpr \3q Lllll x:rrrc=r ~ frrltur ~ if fcpm \ifTC"1T
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t I \Jfbi 2°C crrq -qx ~ST -BR ~ t <:IT ~ ~ ~ t ct cq~illct
x"<f};C;'1 ~ ~ \NfCf)f CffC!+1R 1S.6°c <:IT 30°C (fCf) ~ \ilTC1Tt I

..

2. WlfcMq ~ lR 'M>~'1 "'1'~"'1'T : ~ Cf)T ~ ~ (lfi. ~.)-qx
Wil<Oil\iH ~ ~ ~ '41 2°C crrq -qx cttT x"<f}~ct ~ bTC1T t I 2-3°c crrq
-qx r:5Lf~ 61C'l ~ Cl)IJP! Cl) C1CfUlT -B ~ mcfr t ('f~ ~ ~ ctt ~
-B qRCld'1 m \ilTC1Tt I ~ r1xiC'l\!.~ 31r1xiC'l\! (~~ ~~)
-B ~ \JIl(frt 12°C crrq -qx ~ ~ rrf x"<f};C;'1 ~ ~ lfi. ~. 4.3 (fCf) 'E[C

\ilTC1Tt, ~ 3°C crrq ('f~ 4.6 lfi. 10f. -qx ~ crolctl1l %PGct m \YflCft
t 12°C crrq ('f~ 4.3 lfi. ~. 4.3 lfi. ~. -qx ;wc;r '!:fm &RT '!:rf'CC1'~ ~

:rrr '41 30°C crrq ('f~ 4.6 lfi. ~. -qx '!:rf'CC1'~ ~ ~ fii;;f ~ t I

3. :tll I'1d I -q <{tG : ~ST cpf llldlq'1, ~ ~ Cf)1C'l1~..s1~ ~ wnfcrcl bTC1T t
3TC1':~ cpf ~ crrq 2-SoC (fCf) Cf)l1 m -qx ~ ('f~ ql«j~Clict ~

Cf)T lllC$lq'1 ~ ('P5l' -B QRCld'1 ~ 'Cfi'RUT ~ \ilTC1Tt I ~: q?'1C'l1~..s1
cri~I;q li ~ 3liftrcp ~ ~ ~ ~ -B QRCl d'1 ~ 'Cfi'RUT ~ fiRrc;r ~
3hr (fCf)31cn:\S~ct m \YflCft t I ~;qHctl -B QRCld'1 Cf)l1 ctlQlil'1 (2 ~ SOC)
-qx ~ ~ '!:f~ 24 ~ -B ~ bTC1T t ('f~ 72 ~ -B ~ XfR

(fCf) ~ \ilTC1Tt I

4. rftur <Pi ~ Cf) a) '< ct I -q Cf>1ft : cttT Cf5T ~ ctl Qli H -qx ~ ~ \3"flCPT

30°C crrq -qx R x"<f};C;'1 ~ ~ \ilTC1Tt I x"<f};C;'1 ~ -B~ Cf)'IC'lI~t1
crif(y~I;qli If)lx:t:hc ~ ~ ~ '1Gl5li1jQI\11 ~ ('f~ ~ST Cf5T 10 fB;:rc (fCf)

40°C -qx l"flt ~ -qx Gffi WilCf ~ 'FcP<:rr \JIT ~ t <IT ~ ~ ~

~ ~ST -B crif(y~I;qli CfC'11\!1~\S r1C'lICf)\! I

5. ~ 3l4E(c;ftll ~m=rr -q <{tG : Fc1Clictctl ~ -B ~ ~ Cf5T 7°C crrq
-qx ~ ~ ~ ~ ~ t I ~f)ctC'l'1 ~ ~ fiRrc;r ~ t ('f~

~tf -B ~ BLfC1'G::f ~\J1 -B ~ mcfr t I 3lTlT ~ ~ST \3 Qill ~1 (l"flt 'Cf)BT

<:IT ~ C'lH I ~) &RT C'll~ q \Jj, ~ CRIT ~ ~ -B 3TfCf)X ('f~ ~ CRfI;q-

~ ctt 1ff?lT -B ~ ~ ~ ~ ctt Gffi Rl Clictctl Cf5T ~ t I

6. ~ f.)lilul 1l <{~ : ~ ~ST -B ~ -mu ~ t ~ ctt ~ -qx

~ ~ ~ 1:;"'1 \YflCft t \i'['gt ~clC'lCfcllc>1l~'1 ~ ~ ~
cpf cpr<:f ~ t I

1,

7. CRfT ~~ <l>j -qtf'(r-Cf} ~ : fSbfCC'l ~ er 3ilCf)'R ~ ~ ctt ~
('f~ crrq xl wnfcrcl mcfr t \JfI TST qm ctt Cl)d I\! ctl Cf5T P! 11 r1 ct ~ t I

~ ~f) ct C'l'1 ctt 3T'lJ-1ffi tfu-n ~f) ct C'l'1 &RT ~ qm oR-r 31cR~ if
31T \JIl(frt I qm lT1fucor CR('f ctt ~ ctt ~ 5!~ \JIl(frt ('f~

~ 1ff?lT ~ ~ qm 3lCf1jm m \ilTC1Tt I ~ ~ -;qft ~tf ctt ctJfr ~
o-s'c crrq (fCf) ~ fcDm \J1Tll en CRIT 1n ~ Cl)I tRCl ~ ctt ~
~ mcfr t I ~ -;qft ~ST cm, BR:-BR: ~ ~ fcDm \J1Tll en Gffi
~ 'E[C "GTTCfr -~ I
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i] ~ -q~ : ~tr cBT CfJ'1 "l1T:::rr (5 ill.) cpT ~ ~q,'1ft1~c\! >r<TIrr ~l"q 3l<FtfltFl ~ ~

~ ~ ~ cBT ~ >rWfr ~ 51 ~cT cpT ~ cfJ ~ ~ srrg;
cfJ ~ if -s1('1C1?\! ~ ~ if "ffi ~ \JfTclT 5 ~ ~cT ~-~
~q,'1ft1~cx cfJ ~lq+iH (lQ) ~ ~ 51

ii) ~ / ~It ,<\j1""l ~<R : x:fuft fcmlR ~ if ~1~ Cl? \Ol~~~ 1 xi 4"I-SCl?

C'f2.lT ~ ~ ~~ f2I~ xi·El1 Cl? ~ Cffi1 mm (~ <TT 3"1s:n Ri ~ I) q)f

w.Wr ~ ffiL1 if ~~I;:l~Il!\4C1? ~ cBT \JlT ~ t I

iii) fil'R1I'< ~(>f -t(f) : ~ ten if x:fuft fcmlR ~ q)f ~ ~

4 ~ if 500 ~ ~ 20,000 ~ (lQ) ~T cpT 4°C (lQ) ~ fcixrr

\i1T X1Cf)ill 5 I ~ 1:f5ll1T, 'l!iCl?('11 <TT ~CA" ~ LR ~ ~CI?T w.Wr
fcO<:rr\JfTclT t I

iv) ~~ ~ : ~tr cpT ~ ~ ~ ~ cfJ ~ 3"I$=r ~ ~
"CI?T'3 q £1111 fcmlR ~ fcixrr \JfTclT t 1~ X:fli(T if ~ cBT ~ "l1T:::rrcpT
~ ~ cfJ CffiUT W1R ~~~ ('11 wncr ~ ~ cfJ ~ xi 4'1-sCl? cfJ
3llCPR cpT B1cT ~ ~ 3"11Cl~~ CI?~ 1 cpT CfJ'1 fcixrr \i1T X1Cf)ill 5 I
~ ~ if x=mtT >lCPR cfJ ~ <TT ~ \3U1T ~ Ri +i~ Cl? if 3"1Cl~~ f2I~
\fR'f, 3"I$=r ~ ~ \3U1T R1Ri +i~ Cl? if, 'M ~ ~ \Jfffi ~ \JlT cnf1R-r ~
3"1$1 ~ if 3"IT \iffill 5 I 3"1$1 ~ q)f 3llCPR er ~ BR ~ ~ (lQ)

~ 5 I ~ +i('Cl q ('1 3"llil Ri ~ I xi 4l -s Cl?, \fR'f xi El1 Cl? c=f2.lT ~~ ~ ('11

CTCR -mer ~ I

2) 3lCl~~~1 fctR1 >lCPR ~ ~ rf& cpT x~ ~tr ctt ~ IjOIClf11 if rf&
Cf)'I!ClT 57
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5) ~ Cl?T ~ ~~ m 'N ~ ~ fc/?m ~ zr;=::;r ~ l1flfr \:TIT ~ ~ 1

6) rn -B ~ cpT ~ f.1mftl ~ ~ "ffCP ~ \JlTffi ~ I ~ ~ Cl?T UlFf

~ ~ fcn ~ ~ CbA:1le~rc ~ ~ q3T 3fflRCP ~ ~ ~ ~ '1~ I

7) ~ ~ ~ ~ 6fG Cl)X ~ C'f~ ~ "W5R ~ CllC1T~ q3T CIJCR~
Cl)X cfI ~ 1

8) T'Cf ~ ten Cl?T "Cfl(YC[~ Cl)X ~ 1

9) Cbl4q~illct ql~qC'iI~'1 cpT ~, x=rrq;- CfR er ~ ~ ~ ~ \3q4PI ~
~~t9ts~1

10) ~ ~ ~ ~ tRle1UT CfR I q ROllJil cpT T'Cf ~ -B 31-Xl ¥'1T3lT

~~I

11) ~TkHlg -B ~ ~ ~ ~ er ~ ~ q3T ~ Cl?T frRte1UT CfR I .

12) . ~ ~ cpT ~ b.n ~ ~ Tf<n ~ m 3J1Cl~llCb ~ "C'i"$l ~ er ~ ~ ~
'l-"R ~ I

13) l=fRCf) fcrfQ Gm ~ !>If?J G ~l '+R,tRle1UT ~ ~ qfl 011Jil Cl?T ~
CfRI

14) fu:nq ~ ~ ~ ~ et! 'l:nf(;i~1 CfR I

15) \JTIrt ~ ~ ~ m ~ ~ Cl?T wWT fcpm TfllT 6t en- 311 Cl~ll Cb ~

q3T~~~1

~q Cf>T q~ ~-;n q TRtlffUT "Cf)Rf

31 Cl~~ Ci'1 ~ 'N ~q Cl?T !>IFc1 G ~l ciFf 3l""CR~3lT 'N fc;n:rr \JlTffi ~-

1 ) mfi:<l ~ 'N ~tT cm, x-ct~Cb I'! "1 <:IT 31 «l~Cb I'! "1 C'fm Cl1f4'c'PI Ci 311 t{cf CbCiI3lT cpT
:fTClR m ~~:I

2) ~tT cpT ~ er 31cr~ ~ ~ ten /~ <:IT ~tT ~ ~ ~
~ g4f.1fle1UT ~ I

3) ~ ~ ~ WFr mc<"TCDC'lt ~ ~ ~ ~ Lff: ~e1UT ~ I

~ q3T 10IClf11 L~~ tRle1UT ~ \i'ft=ciT\Jffifi ~ 1 Ci('q ~ill Ci, ~tT !>If?J G~ 11

Cl?T !>I41 ~I~11C'iI ~t ,< Ixi III f.1Cb er \Jj()1ClI0 If4 Cb tRle1UT, ~ 6RA er :fTC1"R

m~~ fqiXfr \:Tl1C1T~ I

. \

, ,

"ijf~ q~ 2

1) 31 Cl~~ Ci'1 ~~ "'I("{);f]'lT'1T ~ ~ ~ 1
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i) XJt~: ~ f>p1l1~4) ~W If\T ~ cp)- ~ ~ et> ~ W
~ fcp4 -rm ~I

1) ~ \3(4I~Cf)'i ~ ~ ~ cp)- 3lCl~~cF1 ctR- <TT I'lfi%xOI ctR-lR ~ ~
et>~~~1

2) 31CI~ftcF1 ctR- lR rn -B ~ ~ (fq) 31 Cl~ft Rkl ~ ~ \ffi ~ I

3) cfrd \3(41 ~ Cf)l ~ ~ cP)- c¥rr er 'fflRT i

Y'fi%,(ol ~~ qx

1) 31CI~ft(F1 ctR- ~ 31J() ~ ~ cP)- >Ifi"{=<Px01 et> ~ ~ (fq) ~ ~ I

2) l'l"{i%RCi ~ cP)- ~cM~:iJI <TT ~ fcrc:rxur (fq) ~ ~ I

3) frrITuT et> "ff11IT ~ ~ ~ cP)- ~ -CfR""IT I

4) ~ TIPmW et> ~ ~ CJJT~ ~ I

~ t'«JR &m ~ ~ ~q ~ qR<hFl ~ ~:-

1) "{i4)('11 ctR- er 3lCl~ftCi1 ~ ~ cr4~ftCifc;tCi ~ cP)- ~ ~ af5r -B
R~ \3(41~1 af5r -B 312fC/T I'l"{i"{=<Px 01 ~ cP)- ~ et> ~ I

2) l'l"{i%xOI ~ ~ ~ fclmur ctR- lR 4)r2:1X xrcrr -B qRCl61 et> ~ I

t<'1" t«JR &m ~ ~ 4 qRcH::'i ~ ~ :

1) ~ 00 et> LJNf R~ 31 Cl~~ Ci1 ~ ~ 3l'T~ ~ l1T?IT -B~tr cP)-
I'l"{i"{=<p"{ol~ (fq) qRCl61 et> ~ I

2) ~ \3(41~1 ~ af5r ~ l'l"{ix=<pRCi ~ cP)- 3TfWp ~ lR R~ ~ (fq)

qRCl61 q5 ~ I

~ ~ ~ -B ~ er q 1"{1~CflCi ~ cP)- ~ fctx:rr \JITC1T ~ I

'{-j IJi 1""LICi1II: ~ ~ IHl1c'1T ~ ~ cBt 3W1G q5 ~ ~ ~ I 31c'f: ~
~ -B ~-~ tcp er ~ Plki fc;t ft1Ci ~ cP)- ~ f.1f1t:r fcp4 vmt ~ I

1) I'l"{i"{=<Px01 <TT LfGT~ \3(41~'1 ~ ~. cBt 101Cl'Ci1 -B Fc!t:lc1 ~ et> ~ q)l=f

~lR~1

2) tr1R ~ ~ cBt Pl~il'Cil q5 "flT~PI')'~~ CJJT~ ~ ~ ~
q5~~1
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