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"Education is a liberating 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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W1f ~. \if(>f <fl(>l om qm ~tr~ lltiFf (51~\J1 om <mT
-~. % % ·% % % % ~~

1. "l"f"m 87.2 12.8 4.0 4.7 3.4 0.7 8.8

2. ~ 83.5 16.5 7.2 4.8 3.8 0.7 9.3

3. 11RCf 87.4 12.6 4.3 6.8 1.25 0.2- 8.3

4. ~ 86.9 13.1 4.0 4.6 3.7 0.8 9.1

5.. ~ 81.5 18.5 8.6 4.7 4.5 0.7 9.9

6. ~ 90.1 9.9 1.7 5.7 2.2 0.3 8.2

7. <mT 91.5 8.4 0.6 6.1 1.4 0.3 7.8

"-8. ~ 86.5 13.5 3.0 5.6 4.0 0.8 10.5

9. ~~ 67.8 32.2 19.5 8.8 3.2 0.6 12.7

10u C[ill 75.5 24.5 9.5 3.3 11.1 0.6 15.0

111. ~ 82.1 17.9 3.3 4.9 9.0 0.6 14.6

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

2) lWfCi" ~ ~ fcl £;lIi 11 \jWf ~ 31RI R Cfd '3 '6i.j{'jli l1P-IT ~ fcl tPi 11 xi£Ic Cf) cm -;wr
~I

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

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

...................................................................................... ;. .....
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~~"1 xiElcCf>l Cf)f ~ ~fl1~ ~ I ~ cm··~ cf> d14S1H ·tR ~~,
. <:rn" cmT ~ mFr.cf> w:r ~,. cot m~ ~ ~ cf> w:r ~ '9:~. m \iTRfT ~ I ~

cf> ~ tR crg'GtT atR~~~ '9:~ m \iTRfT ~ I Cf~, .~ cf> tiElci'P'i ~ \IR1,

CffiT, mm, ~ ~, ~, ~\jjI~S1 .3TR fclcl~"i 3ITd ~ I TfT<T cf> ~ cf>
xi Elc Cf>'i Cf)f fcIcRur ffi 8.1 if·~ ..nn ~ I '

Crn1~ ~ 3RT
, I (ffCT (0.05%)

T~ tf>"R:tlM{;t fll~ -
(~ '(1q;~Vi t<:r
fttp~11 Zi I~~., 3Tlft

0.03%)

cth'lt).,
(0.005%)

'1~8;'~~~1
0.12% '

trcRT ~'tf

~(4.7%)
'¥T mffi

(3.4%)

Fclelr1'i "Q", ~, t
-qq * (0.005%)

~~ ' ,qlGI Cfe.ll<11

~0.33%
, cg·mffi*3RT~~

~ ~C'I&1jfii'i, ~Ri\"ih1t&1jf(;J"i
l>jle1111cii' ~ 0.25%

, ~ \Iffi c#r
C'l1~ cN!, LflI·{"tI5 e \J1

~cte.lq-!~,
cfiecl \Jj C!li I~cl\Jj

1~"1 \jC'l'1 ~ftC1 Thl'
(C02 02 N2)

Tfx-mffi 'i1~s:.1\Jj'i

~ (asN)25g

El
8

/ \



..

~~ '{-i£lc<f)lcm Fcl'{"(1I'{liAcp3lUI1R ~ ~ ~' ~ ~ '{lfll~P1cp
Fcl~~~<1I3IT3fR ~,l1A" cm'~ ~ ~ ~ ~ I ~ ~ cm ~ ~
-q ~ fi£lc<f)l ~ ~gcq~f ~ ~ ~ I ~. fi£lc(f) cm ~ ~
'{1'!il~P1cp Xi1fli\J11ql~ 3fR (jCP~lct1 ~c15H cm ~ ~ X1gl~(j1 ~ ~ I

"
: -,

.
~ ~.~ fi£lccp, <:nf.1 ftp, crftT, ~, mt'R, ~, Fclclfil1 3tR 3Rl ~
fi£lccp ~ mcR-Q.Tf3IT-q ~~ mTI ~I ~ ~ mcR~ .~: <mr*2f. $,
<f)~<11~'5 <1 tjftalqur 3fR cfc;r- "TfT-llT<ffi -f crftT I

'{il~I"'LI~ -f cp~<11~'5<1mcR-Q.Tf3fR <l~2f t:IT<1" -f m~ fig<1~ xm;r ~ I

,I. '~.q IDtr.f

~ -fmm <f)1<11~'5<1mcR-Q.Tf-f~~~ ~ I ~ -f mt ,\iffOl'qrc;fi ~gcq'iof . ,
mm ~ 3fR ~ mm ~ I ~ mtFIT· cm fctcRur <liT.~ fcl>m. .nrr'~: '

, ,
(i)~:'~ ~ mm ~ 3fR ~ ~ m-eR-~ 80% m1T ~~ I ~

. ~ -f $<1~I~~ c6ffl,~c,q)I,{~cxW1J>l ~~ -f<f)~<1I~;g<1~-f ~w
Ncft ~ I ~ ~ ~1~flC1 cpurJI1<11<$1'! ~ ~ mTI ~ 3fR ~-q'tl~Cffi
$UTI ~ ~ -f Fcltl~11 ~ ~ I ~cm ~ ~1~flC1' ~'\jlf sm~fl&l)
&RT ~mcrr ~ I·~ ~1~X~C1~ 3RX \jlf ~1~flC1, ~ gl~~lCffiI~(;J
Cf1f cj) ~~ ~~ 3IT6fu IDxr cf) C1~I ~~ q) I{{~e ~ ~ ~ -m- \JfICl ~ I
$C1~I~~ ~-~c ~ ~ -f ~ .~ ~-.~ fcp ~~Cf~11
~1~ml'{"<I?lq~ ~ ~ t ~ ~ Cllffi -f 30-300 f11.~. SiI~ml1 .
mm~1

, ~ ~ ~: '~cm, 20°C- '-qx. pH 4.6 'R'.~ ~. ~ >Il"t(f
q)1'{"4>lSlIe11~ ~-f ~.fcpm \JfT x=rcmrr~ I ~ ~ ~ ~ 'FIT

mm~ 3tR. qqd~'5~(-CO-NH2-) ~~~'~~ ~1
, ~ ~~ 3T):x' (f)141fcffiC1Cf1f ~ ~ Gm' "{~ mm ~ I '

• J

.'~Cf1f

.,t'
Ni2 , NH.H 'fH~ ,CfOH.

R - CH - COOH T. R' - CH - COOH ---. R - CH -10 ,-NH. -ICH - R'

/ .. . . q4cl~'" 3ll'itr. . .

cpIciYFcr<1cp crt

~ ~.' ~ ~ 3T~fWm1Rf ~fipl;lI~<1 ~cpl~<l'i ~ x=rr~,61§61Q')'i',
,(polymers) ~ ~ ~ ~ >fCPR'%~ vrr~ ~'I '..

I.

oo -. ", • c .••• ~ ..•• _ •.•• _.~._

"

~ "fl~. xrn<6 "fl'EJC<P
, 3Ih' lll~ .TfirCif

" .
. " ", :--
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~ ~ FcltifJJ\JIldl~dl: ~ cm, ~ ~ =fi,!iHI, ~~~lq)l~fflti,
wllilc'I~lcCl3iR c;rqur \Jffi fcn ~~, ~<'1'1~l'r<'1dl-$'3TmR 'N, ~ 3lm
-$ ~ ~ ep\1Cfld cpffl ~, mf.1 fcn,

" "

aSl - ~,

,as2 - ~,

~ ~,3iR

k -~'

~ ~ 3ffl x:<n:i4RClcf·"n~1ffil ~ ~ ~ 3ffl ctr, 4~C11~CCI~'5~
-$ ~ ~ ~ -$ 3l4lil0f'1 <IT ~~ ~ ~ J1qc$)~ 61§'{)4dl
FcltPi I'1 mcfr ~ I

lft~ '{i~)\JI'1: ~ ~ ~f'1fcqftld ('f((f (!'Iffi~ld ~) 1ffil ~ - ~ 52.
, -.....

=r.:r-::T\'-=r= '6 - 54.0, 61~)'?I\iI'1 6.75 - 7.10, '11~s:;.I\iI'115.51 - 15.91, ~ 0.71 - o.
83 3fR q)1f4)l'!ti 0.71 .. 0.85 I

~ ~ 4Jl'{"4)lsfle1'1t ~tifcq~ 4Jl'{"4)l'!ti ~ ~ ~ ~ ~, m ~
~ ~ ~ ~ ~ <IT ~~ -$ -OH ~ -$ ~ ~ 3lT5itT ~ 6itlT
~~I

OH
1 .

-CH-O-P-O-CH -
11 ,2

o .

(1)qdl~l!UJtllf: ~ q)f 'ffB ~ ~ pH 4.6 ,t 3l~ ~ pH 'N

~ ClI'{"(1FclCf)~ ~ mm ~ I ~ pH ~'\£'N, ~ ?ltOIlC'SiC$~ ctr
mcfr ~ \Jf6If$ ~ pH ~ ~ ~ EHlfSiCf)"~ ctr mcfr ~ I 3RT:,~ -$ pH
(PH 6.6 ~ 6.8) 'N, ~ ?lt0llfSiCf)~ ctr mcfr ~ 3iR, ~tifcq~, ~ ~
~ U1TIf ctr 3lR \jffifi ~ I

q<'1'1~f1C'1dl:a 3iR ~-GF=if ~ 'ffB-~ ~ (PH 4.7 3iR 4.9 'N
3l-~<'1'1~fIC'l mcfr ~ I ~ ~ pH -$ ~ 'Br 3lR ~ ~ \jffifi ~ I
a-~ 2°C'N pH 4.2 'N q)11 ~<'1'1~l'r<'1mcfr ~ \'Jf'6rfcn ~-~ 2°C 'N
pH 4.2 'N ~ qC'l'1~l'r<'1mcfr"t ~ 4J<'1fCl'{)4~ ~~ m \jffifi ~ I
~, 'ffB-~ ~ -$ \£'N $C'l ~I ~li 3WRT cm 'Br 3W>itlqffifi ~ ~
~ q)f ~ mm t '\TIT ~ ~C'l'1~l'rC'ld I cm Cf)1f Cf>fflT ~ I

10

, 3RT l!UJtllf: ~ ~ 3Fll ~ 'Br 1ffil t \Jffi 'WcPm ~ '\TIT ~

lllC'lICf)I'!~ ctr 31N ~ ~ t 3iR ~ ~ ~ -$ qJRUf'~
311CRilCf)'!01 er ~, 3iR Lj)14fcq'1/ 4J14<'1~61~\$ -$ m~ ~ ~

~I " ••
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crnft ~ I 4>liYf&1 ~ m~ (fg ~; ~ ~ ~ ~ .~ ~ m
~ q7if ~ ~ mcfi ~ I 4>liYf&1 ~ m~ ~ ~ "CPT(Yfif.

. ~~ /mcr.=rr (H+ ions) ~ "fl11R 11BIT Pltq)IR=m mcfi ~ ftitiCf)1 fi:lR am
~ ~ c 1t~ti1 fclxrr \Jff(f[ ~ I IDcr.=r~ PI tq)1R=m ~ \IIR cm;ft lIT?IT ~

~ \31lR~ 11BIT ~ ~ mcfi ~ I (fg ~ if. ~il ~l/Ji 61t·~l cm 1t;s ~ m~
clt~ti1 Gm. ~ Cf>TWrmrr xl3fTlT1";~~' ~ 3lltlN ~ ~ I

R .;CH - COOH + H - C - H

I "NH2 0
.~ ~ 4>1461~61~;S

R-CH-COOH+H-C-H

I "NH2 0

-. R - CH - COOH + H20 .
I .

N = CH 2
~wir

-. . R - CH = COO + H+ (IDcr.=r)
I

NH2CH20

(n) et lJtiFr: ~ mtR ~ ~Cfcl616ljfll1 3TR 4C'l1~1 ~ ~ fll61Cf),<~ ~
.cgc;rmtR Cf>T~ 3lTOcff ~ ~ t. 3TR tj&i1~ft61 >rTiR.~ ~
t I GFrT 316161jfll1 3TR 3C'l1~1 ~ /~ if tj611~61 ~ ~ ~ 6fffi xl

., ~ ~ fcp 3l&1fll1 \1ffi if tj611:R)61 mm l ~ 4C'l16ljf&1 \1ffi if
al~~~ mm ~ ~ .(fg .-efj WfUT ~ if tj611~ft61 mm ~ i GT1T l'flf

q>Ff tR '{:q;~d m ~ t. fti'<1cG1 ~ dl4Jil1 3TR 7J'lf m~~.
(YfCfUf~'VT (311<$141) 3TR tITC'1-~ pH (31~. pH 4.5) Gm Pll/P5Id mcfi

~ I ~ mtR ~ m ~ if fcI~Ji11 ~ ~ t ~ ~ ~ '<1ElcCf)t. \i'IT

pH 4.6 tR 31s:6flCf),<oJ~ ~ m ~ fclf.1Jifol ~ ~ fu~ ~fWm
Gm ~ cm 3lWT m ~6ITG ~ qft \IITIft tiP ~q:e'pC'l16ljR11 ~

Cf>T~ cg mtFr t I ~. 411611Cf)1'<~ Cf>Tmm t I ~ 5.2~ ~-:fcMq
~ ~ ~ 3110IFclCf)1ffi 36.000 ~ mm t I (fg{ffq ~ mtA' t.
atR 7J'lf m tR fctCf[Gm ~ t I (fg WfUT tffi;r if tj611 ~ 61 mcfi t I

~ ~ 1fR ~ mm ~ I ~ ti~il11 if fft'R:I~1 ~ ~ ~
if fc)~JiI1 :FRi ti('4>161~~61 Cf1f mm t I

J3 ~cre14C'l16ljR11 ~ 6ITG. :m>Q)f G)CfcJ616ljfll'1 ~ ~ ~ q3- ~ .
t I (fg llACf ~ if ~ 11BIT if mcfi t I (fg.mtR ~ wcrn. (G)cre'lti) ~

~ ti~61f101 xl ~ mcfi t I ~ ~ 16.000 ~ t 3TR
~-~ ~ 4.2 t I ~. 4>1'<"4>l'<tim· ~ "1'tff mm t I (fg mtR
~ ~ ~«'1~'1 ~ '¥U fftR-c1 3TR fft'<:CI~'1 3rft1T. ~ if 6lSCf

~ mcfi t I 3lIq~l/Cf) ~ ~ qft ~ ~ ~. <ri mtR
q~flfUJCf)~ ~ Ji6~'iuf -mtFr t I

, -. /
>.

/
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1, .

I
I
I
I

.1!~ ~~t'lm a~t'lm ~~ t'l~~
'~~, ~~ ~~

.~ 36,000 16,000 . 65,000 . 80,000

~ . ~ ~ ~

~-fcMq~ 5.18 4.2 4.72' 8.2
-

. (iii)~~~fWJ~~3iR ~ CBT~C1~6ljf<;t'1~ ~ mm ~ I ~ 3iR
~ tf GFIT ~-QRT m ~~ ~C116ljf<;t1,~P1'il~C1~6ljfc;j1 ~ ~ tf ~rn
tf. ~ l11?ITtf qrm umrr ~ I ~ tf, ~~'i~~C1~~'1 ~ 0.1 \OI~~ld WP
Fcttlfll'1 mm~,~ ~ tf <:m"6 \OIRl~ld 1ffifr ~ I ~ ~ ~ lfBIT

~. cmxor~<r4'~ 'CR tpC umrr~ I ~ ~ tf ~C1~6ljf<;t'1CBT~ fTR

. ~ fjlfll~ ID umrr ~ err ~ CBT<:m"~ ~ ID umrr ~ I 31~~'1 3iR.
~cfl6ljf<;t '1 GFIT CBT~ 11R ~ mm ~ 3iR <:m"~ 31ICl~lICt>~ .~

~ ~ qmf ~ I ~ 31RlRCftl, 31~~'1, fjlfli~ ~ tf 3Wm ~qel~~'1

3iR ~ ~Cfcl~C1~6ljf<;t'1~ ~ tf ~ ~ ~ ~ f.1i;,lfT?IT ~ ~

cpW ~ I 3Rf:' ~ ~ 6IRf tf ~ ~ fcp ~ 3ffi1T-3ffi1T -s:rR ctl' ~ tft";r
~ >1ltRCBT~ ~ ~ ctT ~ tf ~ mm ~ I ~ / ~~'11~C'116lj~'1

CBT~ 'lffi 6I£d" ~ mm t <:m"1,80,000 ~ 8' 'C'I"RSf ~ mm- ~ I

~ 3Rl -mtR ~ Xi~/ ~ ~ ~ tf ~ ~ ~ I "4 ~-' me){il\jf

~, ~ <jCfCf~, ~Cfclc6~{'J'1, CffiT ~ctJ~<'I ~ {fm-~), -mtR,I .. .
~Cfc'If<;t'1, ~ ~ t:rCQ) 3iR Fctcl~'1 -4112~ -mif.l Cf1m'~~.,

FcnUIClCt>fGl'1~ ~ 30 ~ ~ 1ffifr ~ I .

. (iv)3Jl1fcft;J '1?I\i1'1: ~ tf '11~~1\jf'1<jCfCf ~ ~ m~\Ill fcp ~-;nft
m ~I ~ l11?IT~ tf ~ ~ qrc;ft cgc;r '11~~1\jf'1 CBT5 \OIRl~ld ~ ~ I

~ ~ 'f?I\iR tiElcCt>/~->ITeR 'f?I\iR ~ / ~.lft.~ ~ ~ 03' . .
fjlfll~dlll \IfRT.\7ffiIT ~ I ~ ~ ~ tf ~ m ~~. (31) ~.,

(31~, ~~ ~, ~), (~) ~ 3llt>f (~, :fc.'U ~il<i ~ ~

fcp C'11~xt)'1, ~f1~'1, ~), ("ff) ~/3llt>f r~z:q;:;;J. (:>.l~' UPlI e'1 '1,

, uplIre'1I~'1) 3iR (~) 3Rl 'tifl1~ (~ fll,<cCH 3iR ~ '31If<;t~I'lfjlCt>L'<I~\S)1

~.lft.~. ~ 3lj'<1N 4RClRtd mm ~ 3tR mtR ~ WlT., ~·cmt ~
11R -;ffif mm ~ I

(v) ~'Jq fc»Oq<fj: FcnuClCt>~ \3"~'<CPm~I ~ -q)q1 3iR ~ 4>lfllCt>l3if tf
~ ~ ~ I ~ ~ ~ "ffl1T<@lcp 3fr~mcm. ffi>lIl~d cpW.~
~ ~ 3ltR tf ~ '<1~11If.'lCt>'qf{q(f-., -;ffif mm ~ I ~ Cf)1C'11~\SC'13iR
'mtr.fi m ~I ~ Wl'iN cm if' ,:1If.'l$ qRClct'1 ~ ~ m ~~ ,~.,
~ \FfCPT'Cl~flClld fct>m '\ifTffi' t ~,~~ ('\if(>f3l4Elc'1 fci;oClcp),

31ICRfl~fj (3I1ffi~Ct>,<UI FchOClCt»,R\S~~fj (3f4~1I"1 fcpO'ClC$)I~, itRf, -
-_~WPR ~ fjcil'{~c cm~ 3Tmm cpW't~ ~.~ ~ Cl4flifld fcmn \ifrffi'
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~\J1I~~ ~ mtR, ~ ~ ~ 3tR ~ mtR, et ~ ~ it flfAi~(j

t I ~ Q'\J1I~~ 80°C et (j14~1'1 tR ~ m \iffifT t I

\jf) ~<Pt~: <:ffi ~ ~ cnT l~Cf>lfl 3tR ~&lCflcl{1 it i51~ilC"lI~;H ~ t I

~ ~\J1I~~ ~ lC"lI~Cf>lR1;gfl t I <:ffi~.\J1I~~ ~ ~ cm \rfC1314tjc'1
~ t. \jff 3Ri(j': #lRfcCfl, ~ it '(i)41'"f1R(j m \jffifi t I

~ qft ~ ~ 8hfCl"!"l t. \jff ~ it 4.8-5.0 !>lffl~l(j '(j'q) Fcl~~1'i Ncft t!
~ 31ffI RCK'!, "~ it 3116itl Cfllmi51~~ c qft '41 3l(Yq lIT?IT Ncft t I 11RCT ~'
c:)CfClfl 3tR311f{;jln"!~<'A"!I~~1' cm ~ Wcr t'l 'l"JT'1CT ~ it 'WrPT 6.3-7.0

J

!>lffl~l(j ~ ~ 3lR 0.3-0.6 SlffI~l(j 3l1~lI1~<'A'1I~;g m ~I

~~: c:)CfCI"!"l~ ~ -cl)cITet ~ it ~ \jffifi t I c:)Cfcl"!"l If~cl ~
it Fc1~ ~ 1'1 ~ t I f>r>{c c41 Cfl'10 I ID;:f tR, c:)CfClfl cm, f>r>X"Cc41 Cfl'10 I \rfC1 et 'QCn

q)Uf et 'flT11J'mm t I <:ffi f>r>'RC"I GI~ GI'1 ~ ci> m ~3tR ~- ~ "Cflt9. c ..:>

~ ~ fcp ~ .~ 3tR 3l1~"!"l$)~ cnT Fch'1Fch'11<IT ~ :fIT ~ ~

~~I

t1'1il'1I(iiCfl "<'l"4"~,c:)CfCl{0tl(jCf>lfl 3tR ~&lCfclfl 31UJm~\jff fflC"ICfl'1c:)Cfclfl
31UJ ,~ ~ I 3Rf: c:)Cfclfl ;g1~~Cfl'1I~;g ,t cmTfcp <:ffi GT ~l~l~<'A\(I~~l cm 6fffi ,
mcrr t I c:)CfChi cm, rntT 3lITr it ~ \i'I'R ~ ~\J11~~ ~ GRT \rfC1~

ID;:f tR, <:ffi l (jCf>I fl 3tR j~ &lCflcl *l il~ m \iffifT t I

~ ~.~ i51~~1CfC'11RCfl ~ '41 c:)Cfclfl cnT ~ GT '~ ~CflI~4'i.
l(jCf>lfl 3tR ~(>ICfCI"!i. it ~ m qft a1lTill ~ t I ~ ~/<ft'RT 3tR--

~\J1I~~ it .c:)CfClfl cnT 3l6'Cl'>1i5C"13tR. C:)RhtCfl ~ it ~ (~) m qft .
41l{j(jI·iffift t. <:ffi m FchfUeld ~ \j(qIGl cnT ~ <IT 3l6'Cl'>15~Cfl ~ ~

~'~I
\

c:) ,Cfclfl

----.~ 4CH3 CHOHCOOH
c:)fctcCfl ~

c:),Cfchi cm ~FcicCfl ~ it '(i)41'"f1'1 Xia+1Xi~ et ~mm t ~
c:)Cfc'i"!i ~ II ffI Fc1ftj et ~ 3lmT fl61{s:c (fcnucr ~) t I ~ 'Cf'\i'ffi ~ w-r

/
/
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~"EfC<fi -q ~
.Ci.tf

~jJlfl\(I~'5 '~• cmT jllq')1

q:)r'{~l~fq'5 (~/flcB~'i er cmT jI1~q')1 ~ er ~•
ffq}j IIJiI~C!~ 'i)
~ v , cmT j 11~ q')I, \;QJ \ifi ~ er x:TRll .• (q')IC1~IC1)

,

• :fm cmT ~. (~) cmT jn~q')1 .3fR.~

llTB cmT jn~q')1•
~f1cffl~'i crm ~1'1~q')1• . '

cmT \jC1'1~ftC1 fclelrlC1 ~ fclelfll'i cmT jt'I~q')1• ,

~, qj~lre'illl'5, fclelfll'i ~,
fclel fll'i ~. fcle Ifll '1 cfi

~l'tf cmr. <5 1=Jlf(rq} l!UftrJf

.~ cmT cfi ~ ~. ~. '{:j~ecp'j cGr ~ 3fR ~ Gm, ~ mff
~ I "M ~ (cB~lG"1'icfi "CfilXUT) x{ ~ ~ ~ ~ (RlC'1"I'{)r~Hcfi "CfilXUT)

cfi ~ mm· ~ I cmT cpf ~ 3fR \Jf+AT ~ soc cGr ~ ~ lR mm .
~I jlC1'iiq') 3tR ~ cpf ~~: 28.33°C3tR 24.29°C ~ I <:rg ..<rnffiT ~ ftP
cmT ~ "EfCCPT x{ 6AT ~ fl.'rJ)fUf ~ "\i'ffii ~ '{:j'~ecp'jcpf ~ dlQJiI'illR 3l1FfT
~ 'TC1icf>., ~ 3fR 3Fll" ~ ~ mff ~ I .

.~ cmT cpf 1SOClR 0.936 - 0.946 ~ ~ mm ~ I ~ cmT cpf 150°C

lR 1.459 - 1.462 3'lqqct'iiq') mm ~ I <:rg ~~ ~~m \jC1'i~ft<"1mcfi ~
~ TPf ~ 3'lC'Cbl$(Y1~ gRf \j(Y1<i~ft(Y15Rfi ~ I

"(Ptf -cffit <5 '<lfll~frI<tJ nUftrJf: "9T.ZcmT ~ cmT~ cfi fTc;tfl\(I~'5~ ~ I~ '\ . ~ ~~
\ .

CHOH + 3CI7 H35COOH

R-cC!Rq')~
(cmT ~)

16
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CffIT ~ ~31qE/c'1 ~ "fflf<l ~ ~ fiE/cCf)l "sl ~ -m \jffifi t mf.1 f$.
fTc1fl'!)C'I 3iR ~ ~ CffIT 3l"iC'I""sll ~ "\i'fC'I"~ fcpOqCb C'l1~q\i1 GRT

. SllqzffiCb ~ ~ mm ~ I "\i'fC'I"31qE/c'1 ($I~~lC'lI~fftfl) 3lftr \j)51f 1IT4"m 3lC'if»)$cl)
NapH ~ '4T ~ f$m -drr"flCPID ~ I

CHOOC!7 H3S+ 3NaOH CHOH + 3CJ7 H3SCOONa

x:r4T CffIT ~ ~ ~ ~. ~ ~ ~ ftrqf ~fl'!)C'I.~ ~ CffIT ~
"$T ~ 3iR gC'l '11~ Cb 3TTWf "sl f11"l Nffr ~ I ~ ~ CffIT cm \3 q '!) Cffi ~

~ \3q ill Rd f$m iJfTdT ~ m ~ 16 CffIT 3l"iC'I"m-r<T m t ~ ~cgt9 "\i'fC'I"
"sl ~C'I·-p~fte. ~ ~ ~ ~ 31~C'I '1~ftC'I m 6 3iR ~ 31CTafq1Jr~ ~

1:f ~ _m ~ I 3l1fc;t~Cb. -qlC'1f?iRCf). ~cl~RCb. fk~RCb 3iR ~"lIi~RfkCb 3l"iC'I"

~ ~ Cfffi 3l"iC'I"~ I ~ f$ ~ ~ ~ ~ CffIT 3l"iC'I"~ 3iR ~
NIGtH mt ~ ~cgt9; ~ ii2jcl~RCb 3l"iC'I"."$T cfur Tftr Nffr ~ I ii2jclllRq;
3l"iC'I""$T ljCRlffi qm "$T ~ Tftr m Rl x fl d I -$T 3ITx ~ \jffifi ~ I ~ "\i'fC'I"3lGtT3R

~~mm~1

~ cmT "sl 311cl1~ Cb 3ffi q IC'If?iR Cb 3l"iC'I"~ 3Rl CffIT 3l"iC'I"''4T m ~\ill ~
. CffIT ~ cmWlm: "QCP-~ 3ftx ~-~:mt m~I "ff~, egg"C'f1l fiE/cCb

"GI1 re ~.\!IT ~ CffIT cm 3Rl CffIT3TI ~ 1J~ m ~I ~ qm cm ~
43 !>Iffi~ld ~ mm ~ \JIT f$ CffIT cm xlfll~PiCb rm~I~C'ldl ~ cpxffi" ~ I

~CffIT ~ ~ fTC'lfl'!'IC'I ~ W~ fiw'1'1 ~ ~ ~J)f -m ~I ~ ~
"sl ~ f?C'I~x I$6, GT m ,cfA f11"l CffIT ~ ~ W~ fTC'Ifl~ C'I ~ ~J)f mff

, ~ I 3ffi: ~ CffIT "sl ~J)l<fll' "$T ~ ~ ~~ ~ ~ I

IV) ~"ler.:~qlJr

~ "sl, 'C'ICfUT3t\iC1C1'1~ C'I ~, ~ '~ ~ ;:n+f~ .\ifAT '\i1Tffl t ~am
!IIffi'{5fGd mm ~ I ~ ~ cm ~ tJGJ~~ 3iR ~ 0.7 !IIffi~lt'1 "ff'q) Nffr ~ I
~. "$T l1T?IT ~ "sl xW"ll~d I fi~ W ~I \3t3i.ldx 11R .~ '~ "$T
'31lfllJ"fI~'~' ~ cpxm ~ I '¥T ~ "sl ~~ 1"f$('eI'!\of c;rnuT, $C'I~I~I"f,

Lfllx"4"11xfl, ~~I~~I~I"f, xi~I~~I"f, cfkl~I~1"f CfC11xl~;J6; ~3iR ~tmf ~I

/
/

~ ~~. ~ ~treCti
~ q'tffillq; 1JIWif
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. .
cf)C1~lllii ~R Lf)1,{:q')l'{'{im ~ ~ f.i+:!fur cf; ~ ~ t I ~ ~cf)=C1ta~rrlllrrrii

q5T ~ ~ ~ ~ I ~ ~ fc1~iil~ ~ c;rquTf·ctr ~ f1f5IT ~ ~ ctr
~ ~: (t1IIc1CfJI 8.4)

. .
=a 1rP.f(;J::r.(f)hTl 8.4: Ci.EJ 'If (1qUf ~ 1lP.fT

w.~. ~'EJ"C<f> , ~ llBiT ~.1JT./1QO ~.~..

{11 f'S IIii1. 50
q~cl~lllii2. 145
cf)C1~ltl~3. 120
~ll~~ltlii4. 13
Lf)1,{:q')l"<'{i(~)5. 95

CfC1I'<I~\S6. - 100

7. ~ 10
CfJlcil1~c (CfJIJ'i\SI~31ICRil~\S

.
8. 20

cf; Xi)q ~)

9. futc: . 175

v.. <tq 11 f4clrll'1

~, fc1cl~'i m cm 91'$CfJ"<, ~ fc1cl~4i·q5T ~ ~ Wo. ~ I ~

XlBT fc1cl~'i ~ ~ \3l1ft~ .Nff t I ~ if ~. ~.I!!C1'i~~C1 3fR \jf(1' '1!!C1'1~~C1
fc1clfii'i GT'"1TNff t I (t1IIc1CfJI 8.5)

3T) CRIT llcl '1~.rlcl f4clrll'1

.i) fc1cl~'i ~

iO fc1cl~'i tT ,,~
'--

ill) fc1cl~'i ~

iv) fc1cl~'i cf;

(J) IIcl"Hfl cl f4cl~'1\ifC'1'

i) ~1 (~ C!iil~'i)
,

.u)- ~2 ~. T ~. ~ ~ ~Tfuq, f~Cj)lQf.1CfJ ~, ql~R\SICRiI~'1. ,
~~ ~, cilltlf"?:'i; fctcr~~~ tfI 3fR collc1CfJ ~. 3lffi t I ~

12

18
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..

~cl~'1 1fT?[T .
1.<mT ~cl'1:tl)cl:

fclC,! ffI '1 .~ 20 ~.~ ~ lJTl1 Cff-IT
;

~ 5 Ilg/g crm "$I

fc)c IffI'1 "iro 1 ~.<1 ~ lJTl1 crm

fclc: IFt! '1 ~ 28 ug/g crm Cf5T

fclc: IFt! '1 et 3ffi1 31c;cr '1T?IT

~cl'1:tl)cl:~

fclcl~'i B\ 371lg

R511 c'1 fcl'1 140 pg-

tRT~~ 400 ug

f.1 Cf)'d?; f.1 Cl? ~ .-
63 ug

ql~~;S!CRil~'1 ,/ 37 ug

1il111re '1 1.6 ug

fclc:!f.4i'1 m17 0.3 ug

q')1~ if) Jtl=(1 0.3 ug

C;xiCl?If4Cl? ~ (fclC:lffI'1 m) 2.0 ~lg

~ \jq'{lcm crfUffi ~~ fclC:Ir'l'1 ~ if \3llft-Q.ffi .~ %, .~ '\:rrg"f (jCP l1FfCT

y)-qur cm 1rr-l t. ~cT cm i\C'11Cl '1 mer ~ ~ fclcTi1'A" ~. 3TR &12"fflI,~~ I ~
,(1~Rld '1T?IT ~ ~~~. %1

. ............~ ~ ~ ~ .
• • • • • • • • • • • • ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• ,0 •••• ~••••••••••••••••••

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

.' , ~..................... \ .

/

: J

~lq ~1ITuI';J. ~ ~j'QCCf)

3I'tx ~rCf) ~I.
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~ cf; ~ ,<iElcCl? crm, mm, ~ ~(C21CfCI{-j) 3tR 11'<+f (ash) ~ I ~
'~iElcCf)1 q)1 ~ ~ cf; ~ ifi ~ fi1n:r ~ i I~ cf; xi ~'I\i1'"1 01 ?:ffi"

qRClct<i ~ ~ cf; Cf)RUT ~ -mTI ~ ~ fcp ~, ~, ~ q)1 "iRUT, "iTffi

~ I 'll"<l, ~, ~ 3tR ~ q)1 ~ '<i1~1'''X:IC1llr\3q~lll fcnm \i1TC1T~ 3tR
fCl{(1I,<~4Cl?3lt1l<R fcnm 'Tm ~ 1 ~ ~ \JlT~ cf; xi~l\i1<i cpl-~. m
~~~~:

1. q\JlTfa: ~ \ifuIT $T ~. l>I\i11ffI dJ' _cf;~ q)1 xi 41 \i1<i fi1n:r mm ~ I

(C1I~Cl?1 8.6) I ~ cf; ,<i~I\i1<i 01 <:ffi" ~ >f\i11fc1 cf; Wrrq cf; 'Cf)RUT ~ ~ I

11urrfd .. . UR'r % "ifiIT % ~I<t<t>{ %' 11h~Fr%' 1Rll %

'1JnT 87.54 3.71 4.70 3.31 0.76

'~ 85.58 4.93 4.78 ' 4.11 0.89

'4"~ 82.90 7.50 4.70 4.10 0.80 .

1l'R<f 88.50 3.30 6.80 1.30 0.20

2. ~: ~ $T ~~, ~ q)1 ,<i~'I\i1<i~ ENT 1ft f.1mfu1 mm ~ I ~
3tR ~ ~ m, '<i~'Idi <i 01 ~ fi1n:rm mcfT ~ I crm ~ '<iElcCl? ~ \JlT
~ ~ 01' ~ ~ mm ~ I fi1n:r ~ 01 crm $T 11rn 01 <:ffi"

fi1n:rm C11~Cl?18.7'01 ~ ~ ~ ~ IDcfr ~ I {-j1~1;:ijC1lllCRIT cm \3v-qC1'<

l>IffI ~IC1 ~ ~ ~ crm xf6cT om' 01 1ft X1% mm ~ 3tR ~ fClq {l etIII

C11~Cf.1I8.7, 8.8 3tR 8.9 01 ~ 'Tm~ I

, cl 1fC;t<t> I 8 7: ~~ "<i~ 'c5 ~~ "* ~m\1R 1{"~...-f(fJ
..- . :\...

~ W% 11ftA' 0/0' ~CfChT 0/0 -msr % ~(>f om
, ~if 0/0

i5lcHt'l<i 3.55 3.42 4.86 0.68 12.50

~'ftCNf ' ,
4.01 3.61 5.04 0.73 13.41

13.10 \ ,
~~'<~lIll'< 4.14 3.58 4.70 0.68

~

~ 5.18 3.86 4.94 0.76 .14.09

1g'<<i~ .. 4.02' 14.875.19 4.91 0.74

. . . .

Adopted from: ffNflqaf/ Jifrp tit ~ 3TR. iJfrR:r - f(?1. ~ 1959

/
/

~7q ~~, ~ ~'EI'C<f)

am~iP~

I

/
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~ qm %. .Y~iR % ~<fCrn % XR5r % ~(>f om
~~%

7fR 4.73 3.32 4.85 0.66 1:3.30.
~-futfr 4.90 3.42 4.91' 0.70 13.66

XiI~ql('1 4.55 3.33 5..04· 0.66 .1:3.37

t>.l'1QlcB'1 4.55 3.36 4.85 0.68 1~i.25.

~~ 4.50 3.37 4.92 0.67 13.13

~ Cffi1 % ~.~.~. 0/0

~ 6.8 10.1

\111q)'1li>1lcD 7.3 10.1

~ 8.4 10.3

m: ~ #t J/);Sqe ?f, ?7rfrrrr f[OS' 3TfflTllT

rffc: rrrr. cpr. f!1l' (~- rffc-rk)
r

3. ~ qft Cljfch14J d ~lfdT: ~ 3tR ~ cBT ~ x=P1A ft~ ~ ~,
~ ~ ~ 'B, ~ et> tilll \11'1 'B Cl! FchiJ 1<4 ~"1 <41~ ~ Fml1Ff .Ncfr
~I ~ ~ et> tiElcep'i q;T ~CfR ~ ~ ~ fcn CffiT m'mi)"1'1 ~
3lfmp m q)l=J m ~ ~ I ~ ~"1 <41~ ~ cBT 311:RT Cl! FchiJ 1<4 f~f~r~3IT
et> q5RUf ~.~ ~I

4. cIT~ 3FtI~JCtI:~ ~ '4T~ et> x=illl\il'1 3lR ~ cBT 1IT?IT. q;T ~
'Cf)Xffi ~ I xWiIOO{!{'F:tI, ftKAT ~ ~ ~ mm t CffiTcBT 1IT?IT ~
q;i{ Ncfr t 3tR ~ Cf>1fr cBT ~ ~ cBT 1IT?IT 'B ~ IDXT Ncfr ~ I ('f~,

Cl! f4'{'p 1(1 3lR ~ et> ~ cBT CffiT cBT 1IT?IT 'B ~ 3tR W1 et> ~ cf>
~ 'B ~ ~ cf> ~ 3RR 3hm ~ ((1I~cm 8.10) I

d I~Cf)1 8.10: ~q cIT~ ~ ~ ~ q)ffUf ~q 1)' <mT <tt lffifl 1{ Ft!"1d I

. (CffiT 11~)

JIT~ <PT ~ ~6 ftr~ flR 'lJTlf 1'f~

>m1: 6.0 6.1 7.1

~: 6.3 6.2 7.9

;

22 (I
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5. Gl~~: ~ IWmT ~ c#t.~ l1T-5IT_~ CRIT m1{1 ~ Cf>T"~

li t\fCl L[o~Cf)RCp ~ I \Jf6[ ~ CfJl(Yf if ~ cm ~ ~ ~ .~ \JfmT~ m
CRIT ~ ~ \JfffiI ~ I ~ ~ ~/~ ~ 3fR. 2A ~.~"CR ~

• CRIT if ~ xsrrn ~ ~ l:lTm TJ<TII ~.~.~ if ~ 1 ~ 2
/ ~fd~Id crm 1?Rft ~ 3fR \Jf6[ ~ 31rT ~ ~ m CRIT c#t m?IT ~ftt1rn if

6 \Olfd~ld(1Cp ~ \JfffiI ~ I Cl~, CRIT cfi ~ffl~ld 3lNCRIT ~ oRr cfi ~-q

\(i lli 1r[j ~..£:l wfm iRrr"~ I 1:f6c{f ~ CRIT if ~ ~ .3fR CRIT ~
oRriT~~iRrr~·~~~CRIT~oRriT~~
3fR CRIT iT·~ iRrr ~ (dlfticpl 8.11) I

6: 6lffif~~: ~ Cf>T\(illl\li'i 6lfffi cfi W2T ~-~ irc=rr ~ I ~ c:fl
6ITG ~. mcrur, mf.1 fcn "~ <TI~ 3-llR xi III\li 'i 3fR \(i lli 1r[j ~.

iT~ ~ L[oTdlll ~ iRrr ~ (dlfticpl 8.12) I.~ <TI~ ~ 7JlC!fr~
Cf>TiRrr ~ 3fR W2T 1ft ~ ~lll'i ('11~ 1?Rft ~ I ~ ~ s::g'iIl (11 csgfti'i,
c:J Cfcl ~ R'i, Cf(11 '< 1~ \S Cf>T'\JUf xi ~ ~ 01 3fR c:J CfCl fi c#t l1T-5IT~ 1?Rft ~ I
~ CRIT c#t l1T-5IT~ ~ ~ <TI q)l1 51 ~ ~ I ~ c#t ~ if ~
-rrrm 3fR ~ ~ ~ (~) \(illl\li'i if ~ ~ ~ iRrr ~ I \3\1-<1\1,<
~ ~ W2T, ~. \(illl \i1'"1 ~ ~ ~ cfi X¥TR "t\A WffiT t 3fR ~
if fTI '< IClC 3IT \JfffiI ~ I

I
'JfllT CRIT % ~.~.~.%

. 1 1.04 8.64

2 1.42 8.63

3 3.02 8.57

4 4.40 8.37 .

5 5.32 8.15

6 7.63 7.77

CfHJ om ~~ ~tiFf~m~ Rt~ltC~q CfffT ~..:>

lfGT~% % 0/0 % % ~~

1:f6c{f ~ 24.55 3.89 ·16.76 2.50 1.33 1.0604

~~ 18.00 "3.84 9.33 3.52 0.97 1.0437

cmm~ "16.79 3.11 7.06 3.85 0.96 1.036

m~~ /
15.21 " 3.82 6.17 4.23 0.88 1.0372

/

~"lq~~,~~~

~ Q'llil fill Cf) ~

23

I



~ xl xWi I<'4 ~ C'fCf) cnr XiqI'T1'<~ 4 ~ if ~ mm t mtA- <;B1
l1T'3ITXiql'T1'< ~ ~.if ~. tMT ~ ~ I ~ cM l1T'3ITif ~ ~l
if ~ cfcfr mctT ~ 3fix m xWil<'4 "ffiX C'fCf) ~ ~ I ~ ~ cM T-TPAT
1f cfcfr mctT t crm 3fix.crm ~ aRT ~ ~ 3iR Rlq~klq~11 <:ffi fTRrqc O.
2 xl 0.4 Q~~ld cf> 6lfq mctT~ I ~~l'<i cf>.Q~~ld if ~ 11T?f qRClct'i \i'lT
wcrur cM 3lCR-tm xl ~ m "<iCPdT ~. ~ ~ 3RT ~ ~ ~ m R1 '<IClc I

i .

~ ~ cf> f.1+:;:r ti~~ol cM ~ xl. 3l1'<i~i"eCf) GmCr·~ ~ X5dT ~ I
3fix f.1+:;:r 3l1xiSOfli"eCf)GmCr cm tigfC;jct ~ cf> ~. Cfc1l'<I~\S cf> ti~~OI.
fllf\5~Si 3fix ~C'l'i~ftC'l ~ ~ m11~ if ~ mctT t \i'lT fcp
qR'<iI'<Cf) (3tl'<iSOfli"eCf)~ cm crrtR1 '<iISiI<'4 "ffiX, LR ~ ~ ~ I ~ cf>
~ ~ if c$C'l~I~Si if cfcfr cf> qJRUf ~ ~ 7fm ~ fcp ~ WCfUT
cM 3lftr:r 3lCR-tm if 1'f'nTI cf> ~ if 'i SicCl'i ~ 3IT wmrr· ~ I c$C1~I ~ Si if
~'1dSi xicB~OI C'fCf) fi'l'<IClc 3ll'Cfi ~ 3fix m ~ mctT t \Jfc~ fcp cg"C'l'
4)lx"Q)l'<'<i ~ ~ ~ ~ ~ I

, 24

7. 31'T5R / TffiT 3Th' t:it~ ~:. ~ ~ 7fm ~ fcp T:lRT 3fix 'ffR cm
~ Rsl C'll'i I ~ if crm ~ aRT cM l1T'3IT'~ ~ ~ I "tl'R A mtf.l I

~.~ xl IDtFr cM l1T'3ITLR wncr 31cml ~ ~ ~ ~ 31-IDtFr I.
~ cM l1T'3ITif 3fix ~- ~ crm if cfcfr CfR' "<iCPdT ~ I ill '<P 1161 if m
xl crm ® aRT cM l1T?lT.if cfcfr mcfr ~ I ~ Cfcl'<i cM l1T?lTif q R Clct'i -;ffif
mml
f.1l:;:r ~ "tl'R cM ~ ms:tlft CffiT r:#r l1T'3ITcm 0.5% C})ll CfR' ~ t .~cM
l1T?lTif ~ q RCIct'i -;ffif 3ITffi ~ I ~ cf> m.r. ~ cm,.,. 'xj3R cM ~ 3fix
'i IR ~ C'l cf> "ffi;r ~ cf> X1T~ 3i~ RCffi T:lRT crm cnr Qfd ~Id ~ ~ ~
~ ..~ cnr "ffi;r ~ C})ll CRffi ~ I crm ~ ~ ~ ~ crm ~
'l!iql\i1'i cm mfliff 'tfrrr C'fCf) ~ ~t I ~ 'YGT~ ~ c$C'l~I~
3fix 4)1'<iLPl'<fl xl ~ T:lRT ~ if ~ "ffiXif "<jtlR CRffi t I

8. 1tl~: ~ P1"idl<l ~ dlqlil'i. ~. ~ 3fix ~xl ~ ~ I Tf+lT
cf> ~ if crm cM l1T?lTif ~ ~ cf> X1T~ ~ cM l1T'3ITif iTrXfCR 3ITctT
t I TI~. ~ xl \3 GSi1'<i'i cM ~ xl RIc 1RH ~ cMl1T'3IT if cfcfr mctT % I .
crm q;rc;r if. ~ 1m T:lRT C'>(Sdl~d if ~ mmt ~'<lc?H 3fR RJlqcYlFcH
cf> ~ ifcfcfr mcfr ~ I ~ cf> q;rc;r if crm ® aRT cM l1T'3ITif ~ 3ITctT
~ ~ fcp crm cf> Q~~ld if ~ yRClct'i .~ mm t I crm ctr l1T'3IT~ if
~ 3tR ~ if ~'1dSi mcfr t ~ fcp ~.~.~. ~ if ~
3fix ~ "Cl'ffm~'I! if ~'1dSi mm t I

9. xPr: ~ cnr tiQl\i1'i LR Qfd~C'l wncr ~·t I ~ ctr ~ cf> X1T~ ~
cf> ti A'iSi01 3fix tR "Cl'~ cf>xTlT cf> qJRUf ~Cfcl '<i 3fix ~ if ~ 3ll'Cfi t I
#1l'l!I~\S ~ l1T?lTif cfcfr. ~C'l'i~ftC'l. 'i1~~1\i1'i if cfcfr mctT t 3fix QICflfdCf)

. ~ if R1 '<1Clc 3ll'Cfi t I ~ cM l1T'3ITif W%" mcfr t I

10. ~ qft ~: ~ cf> ~ cf> X1T~~crm cM -l1T'3ITif ~ ~ 3IT \IITcfi ~ I
crm ® aRT if '4T ~ 3ll'Cfi t I ~.~.~ if. ~CfCl'<i 3fix ~ ~ ~
ti~cCf)~. \i'lT fcp ~·iM ~ I ~ if ~ ~ ~ WCfUTcf>~

/



-ooo.•...,-.•....•...
N

~ ~ ~ ~ Cfq) mcfi ~ I ~ mcrur cf; ~ cf; X1T~3IT<j<PT'clCQ)

~~men~1
11. ~~: sflc>lFck'i 3tR 3il'{i~)\i1'i ~ 51'Pi)'i'i cf; ~~CF.!I'i ctt ~ ~ <PT
• \3{'41G'1, CffiT3tR oRr-l'R-CffiT ctt +=!"En ~ if ~ ~ ~ ~ I ~,

~ ~ <PTwncT SlRlCJi,cYl~ t 3tR ~ ctt +=!"En.cprf m ~ ~ I
<:ffi 51'Ui)'i m ctt \3qlqil~"j JIRlfc1~ cm ~.~ I ~ ~ ~
<PT~~men~1

12. \3:ff\JFt "lIT~l{: \3*'\i1'i cprc;f if ~ ctt >I'Ifu 3lR CffiT~ ~ mcfi
~ I <:ffi \3*,\i1'1I <:IT51'(s{j 4'1~ WCfUT cf; wITcr ~ ~ ctt \3*'IJ14'1~ d I 3tR ~
ctt Cf\jffl ~ men ~ I' .

13. ~: TJ11tcR-e.:rrif, ~ ~ ~ ~ WCfUT cf; 3RT. if, ~ cf; '{:j~11J1'i
if qRClct'i 3iRf ~ I <:ffiqRCld'ioRr-l'R-CffiT ctt +=!"En if SlRlR>l~d m-ff ~,
\ffT fcp ~ ~ ~ I ~ <PT.'(:j~)IJ1'i ~~ l1tA ~ ~ m WfdT ~ I

1) l'Jl<l,~, ~ 3tR 11FfCf .r ~ fcP'fr mmftr cf; ~ .r ~ ctt ~'i d Si SlRI~Id
mcfi ~?

. .
••• a •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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.. ... •. ....•. .•. •. •. ~ ' .

..........................................................................................
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32

'iq\ijl(l }mJ ~ ~ 3l~RCfd fcpflT ~ ~ trGT~ ~ ~.~ ~ ~ cm ~
3tR lfflT ~"4 x:I1ffll~ mm % I Cf)C1N;{t)4, ~ cm w;r ~ c#t 411:1Cfj(lI 't1><<>1(l1

~ ~:jc1'I~\ij'iCfj "fill "4 ~ c#t \JlA1~'I ~ er ~ \j("YIGl lj ~ CRCr~,
mtf.:r, ~\ijI~Si, ~, fClc;I~'i 31"lft ~ "filllj fCI€:lSiI'i Xiffi~, ~ ~ ~ crcqT
cm ~ er NI~~ "fill ~ ~ m~I err"'i" ~ qJ~Cfj 3lTiffi >rGT'i'm
~; (f~ ~ ~ ~ ~ 3tR ~ !'l~~'i qft -4~l:IfUICfj3lIW~£ICfj(lI3lT cm ~ ~
~~I

~ 3tR ~ ~ \{:j~cCb'i cpI~

.W%"
• \1iJlf cpI ~

.J . ~

~ 3tR~, ~ trGT~ ~ "filllj"'i" ~ qJl:lfUlCfj 3l,q~£Icr>(l' cm ~ m
~ ~ \j41(lCfd 3l,q~£ICfj(l'3lT ~ ~ ~ "fill "4 ~ m m ~I ~ 3l,q~£ICfj(l'~
~ 3tR ~~, fmJ ~ ~ ~ 3l~RCfd, \ffiC5 ~ cpI ~ ~ ~
~ 3lCR~ "(jCf)~ c#t \ifTCfi ~ I ~ 3tR ~ ~ ~ lWf cm \{:j~l\ij 'i .
(l"fCqCfj' 8.13 "4 ~ 71<IT ~ I .

,
ct<'IM Yh~A ififiif - ctclrll~'1 l:fi'f tliJjh tl ~~ \if(>!' CffiT 1=ffif

g g g g g ~cg mg mg mg

~~ 68 87.0 3,5 3.9 0,7 4.9 118 93 0.1

('Tm)

~~ 36 90.5 3.5 0.4 0,8 5.1 123 97 0.1

~~ 138 73,7 7.0 7.9 1.5 9.9 243 195 0.2

~~ 320 27.0 8.1 8.4 1.7 54.8 273 228 0.2

~~ 362 3.5 35.6 1.0 7.9 . 52.0 1300 1030 . 0.6

(~)
-~ 716 15.5 0.6 31.0 2.5 0.4 20 16 o .

'OICX fi1c;q) 36 90.5 3.5 0.1 0.8 5.1 118 93 0.1

~~ 370 AD 23.2 29.9 4.9 2.0 673 787 0.9...--,------ ------------ •..._------ --
/

/



.0oo.•...-.•....•...
N

r----- -- --- -- ------ ---- r---- --- ---
l'Ifi%,<dfl~

~~ 95 76.5 19.5 0.5 1.5 ·2.0 96 189 0.3

.~ 204 72.5 2.9 20.0 0.6 4.0 .97 77 0.1.
3l1~f1i6)li 207 62.1 4.0 12.5 0.8 20.6 123 . 9 0.1

~~ •344 6.2 12.5 1.2 7.7 72.4 ~ 679 576 -

t1£lf.1tl 3tRcrrfG:m ~~\J{qfG~ tF<C'ltll ~ m~ tl ~~ ~~
mtFf cpf \3fUf(f),<01 m \rfffiT ~ ~'{ifcq~~ X111~ -q 'XjtlR 3mlT ~ 1 ~ ~
~, RhfUCltl ~ ~ ~, ~, ~.~ cpf, ~~3IT c#t ~ ~

q)RUf, ~ \34i11'<12f lw=r mm ~ 1 ~ ~ \3CGIGI c#t ~ wrc=rr -q ~ ~ %'1

ffi~lJJt FcklfllOi ~clfllOi fcklfllOi ~ if)1 re~ if) ~ClfllOi 0i1~R:t'1~
mg mg ~ mg ffi 1 mg ffi2mg ~mgl 'tft mg mg

I
~~ 50 140 160. 0.04 0.17 0.1 1.0 0.1

(7JTlT)

~ 52 150 Traces 0.04· 0.18 0.1 1.0 0.1

~

~ I 100 270 400 0.05 0.36 0.2 1.0 0.2

~

~ - - 430 0.05 0.39 - 1.0 0.2

~

I~" 77 1130 40 0.35 1.96 1.1 7.0 t.1

~
I

(~)

~ 980 23 2300 Traces 0.01 0.1 0 0.1

vn<fif
-,

~ 130 140 0.04 0.18 0.1 1.0 - If~
.

1

.~ 700 92" 1400 0.02 0.42 Traces 0 Traces
~

~ 1500 80 1300 0.02 0.41 Traces 0 -
"tfuir

"

Slfi%'ldfllJ

~ 290 72 20 0.02 0.31 0.1 0 -
"tfuir \

~ - - 830 0.03 0.14 0.1 1 -

3l1~f1di)li 100 90 520 0.04 0.19 0.1 1 0.1

~~ - - 50 0.49 2.5 0.8 - -

~~ wrtuR, ~ "fl"f.IC<P
~ trtf'tfillif> ~
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~q~ ~ eft eft ~ ~
1 2

~(qIG

~~
., 31ft1 \J\f11 31ft1 \J\f11 31ft1 \J\f11fl '\11 t:t \JFI Cf) BU11•

~ ~ -

q 1xfl {ICfJd 31fu~ 31c'CT ~ 31c'CT

~ XRlT~

Pt \J11CllljCfJ d 31ft1. \J\f11 31ft1 31c'CT 31ft1. \J'fI11 . ~

~
,

'!i 'i11 t:f \)'1"'1 Cf)

~~ ~ 31c'CT fl ;;ffi DI\111 Cf)~ 31c'CT

~ ,

t1£lf.id ~ 31ft1 31c'CT . '31ft1 fl ;;ffi DI\111 Cf)~ ~
lfror~ ,

fI'i1I~\111Cf) .

CRiT xf8l. 31:rrtt~ 31ft1 . ~ 31ft1 ~~.

~~ fl1c;cp , ,
xi '\11 ~ 'J"H Cf) fl'\1l ~\111 Cf)

~ ~ 31c'CT 31c'CT 31c'CT
,

fl'i1l t:t \111 Cf)

~ ~
,

- - - fl 'i11 ~ \J11 Cf)

m 31ft1 ' .\Yff11 31c'CT - fl'i1l ~ \111 Cf)
,

fl 'i11 ~ \111 Cf)

v. ~I n:t\Jf

~ 3TR ~ i@f.i\11\ ~ Xi)Lf .~ q5(y!~I<1ii 3TR 45lx:q')lxfl "CflT3fim -IDTI

.~ I ~ m cm~ ~ lRT2IT ctT·311C1~<1Cf)dl ~ ~.~ fcp q5(y!~I<1ii,
~, $, p., ~ . 'p:., ,~ ~$.-,. , ~ ~ ,45lx:q')lxfl, +=PIi'iRI<1ii, ~, xi Ii'5<1 ii, QIC:IRI<1ii 011'< CfCYlI,{11 (\JlX1 -=r:::CfCYl*lxTT::I~r::T~)1

cgt9 Xie+T ~ 'ffi'Cf '4T mer -g ~ '4T ~ f4tFll cm Xie+T l1T?IT if 311Cl~<1Cf)d I ~
~ I ~~, ~, m, CbI61IcYc: 3TR 311<1liH ~ ~ 31'ffi -g I

~ if q5(y!~I<1ii 3TR 45lx:q')lxxi 1.3:1 ~ if ~~ RrixicB1 mctT ~
~ cfi ~ 31lcp~<1Cf)dl ~ ~ I <Tg ~~' ~ ~ ~ 3TR ~ 31T<J
~. cfi ~ ~Fcrc1<il ctT 311C1~<1Cf)dl3lT cm ~ ~ ~ I

Xie+T ~ ~ ctT m m cm Xie+T +w.:IT if 311CI~<1Cf)dI ~ ~ I ~
3i ICI~<1Cbd I ~ <WT <:IT Xie+T +w.:IT if ~ ~ I ~ ~ ~ ~ tft l=ffi(Cf
<#r ~ ~ furc:r;rr fcp ~ ~ ctT I \3~lgxolq<1l, ~ ~ mtf.:l gS1llC'11JI1
et f.1+ITcrr cpf 31CRTf <WT ~ \i!T fcp 31-1~ fli <11 ~ cf> ~ 3lf.1qpf ~ ~ I ~
mf5 cm~RYC fficlr11 ~12 cfi 31lj3lT c5 ~ 311C1~<1Cb ~ %. ~ 31lj3lT ctT
~-TI 11'(tJ~~T t I glxS111 2:l1<1-<ICRfl1 2:l1<l'<I<1~ ~ EmT 2:11<1xlCRfl 1 cfi

/

~q~~,~~~ am tit IS! fill if) ~if
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c' I

~ it ~ 5Rrr.~ I 3l1111i11 qft qJ1ftxl ~I£I'(I£1\S ~ .~ \iffifr ~ I ~ ~
.31fdRCfd, ~·Xia+r TJl?jq}crcqT ~"fiq xl m, f.1cPc;r, ~1f<;tgg1~ 'PT~ mcr

. ~ I <m ~ GtR egg. ~ ~\i1I~~ ~lfflFcH~!m qft ~ gp£lI~C'ltll ~ ~

~5C'Cl'1'0f ~ umt ~ I ~·$C'I~·1£l9 ~ 4)1;{:q)l'(\{i ~ ~ ~ m ~I

$C'I~I£I~ i5~;gll'i ~ Gtffi Cf)T .~ ~ 5Rrr ~ I 4)1'&)1Hi ~ ~ <m Gtffi, . ,

~ i5~\S1l'f ~,~ -f1 ~ ~I ~ ~ 'ffR ~f.")\J1'j qft 31IQ*tllChtl I cm WT·
~~I

3Rfff:, <m ~ -# ~ '\i1Tx=rcPm~ fcn ~ ~ ~ 3l1111i11 cm ~ CfR ~
\!Slf.")\J1'j Cf)T ~ ~ ~ I

. ..........................................................................................
. "' ..... - .

; ' : ' '.

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

..... ' .
o·

.................................................................. - , .
'"

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

..........................................................................................
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............................................................................................. . . ,
j

........... - '; " ~ ''''
• " j,

.......................................................................................... .
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8_7 ~"H~i~1

~ ~ ~ ~, ~, ~ ~ ~, vl'rcR ~ ~ 31CR~,* lR
• 'flXUT-~ 3iR xTrT ~ "f<llX-&r C'fl11 ~ ~ 311Cl~4Cli oRrr ~ I % ~ ~ 3iR-
~ mxr W fcp<) ~ ~ 1% fmj,*, ~, ~~ ~ 31ICl~lIClitll,*

, 'Pt ~ m ~I ~ ~ % ~ ~ ti~cif)'j ~~mxr~ 6ffi ~ I x9~cCf)'j
-B 31TIf~ miFr, crm, &1Cfcl fl, Fclcl~'i eT~·I ~ -B mx=r ~ 3FB 6ffi ~ I

~ ~ :J)°ICl't11 ~ mtf.:J Cf)f ~~, FGi'iCliI 90 q)T ~ ~ ~ mm ~ I
~ $C1~IWI Cf)f "fI1fc& ~ ~ I

~. ~ ti<l'I'JH 3tR ~ ti~cCf)I' Cf)f ~ ~, ~ ~ ~ .~ ~
tRur 1.-j~d~l£oi ~ 6f'iT W" ~ I ~ ~ x9<l1\Jl'i,~ x9~cCf)'j3iR ti~cCf)'j
'Pt W11fcm ~ ~ ~ Cf)f ~ ~ ~ ~ 3ll:J ~ ~ xl'<"llllf.1Cli
~ Cf)f srr= ~ CWcfT ~ I .~ Cf)f 3ffi:Kr ~. x9<l1\Jl'i~ ~ ~ ctJRUT
~ mm ~ I % ~ ~ ~ ti41'JH 'Pt W11fcm ClRCT~ I ~ -B >f\JfTfcl,

~, ~ &!lTCl ~ 3m-QIT 3iR \3lffiR ~ 31TIf~ I

-rm 3iR.~ -rm ~, ~ ~~ ~ fCT)CliIlTtl 1 3iR x"GIR~C11 ~ ~ ~
Si6Ctll£Of ~ I -rm (ITCf'i", ~ 3tR.~ ~ ~ 'gm W11fcm mcfr ~ I -rm 3iR
fctcm:r -rm ~ ~ ~ 'CfCcI? \3't1 '< GIll~m~I

Co •

.~ 3iR ~ ~-B ~6Ctll£of ~ ~ ~ I ~ 4)C1x"G'(jq ~ ~
~~-~ ~ "\JfA ~ ~, ~ ~ ~ cg mtT'1- ~ I

8_8 ~16GIClclt

Jennes Rand Patton S, (1959). Principles of Dairy Chemistry, John Willey, New
York.

/
/

\

~q ~. ~ ~"EIC<f)

31lx q' tiIfill if) lfi>(q

/
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Ling, E.R. (1956). Text Book of Dairy Chemistry, Vol 142 Chapman and Hall,,
London. .

Webb, B.H. and Johnson,A.A. (1965}.FundamentalsofDairy Chemistry,AVI
Publishing Co., Connecticut, USA. . .

, .
Rai, M.M. (1964) Dairy Chemistry and Animal Nutrition, Kalyani Publishers,
New Delhi. . ;' .

Mathur M.P. Datta Roy, D, and Dinakar (1999) Test Book of Dairy Chemistry
LC.A.R. New Delhi.

~ ~ -B f.1y~ftI('1 ~3IT' cm flJOfI~~16Rr ~ I

~h:r~ 1

it~ ~m~ yt-eR . (SI f.l\jJ ~~.~-;pr '\iR>J <RIT

(~~

TfT(:l 87.2 12.8 4.0 4.7 3.4 0.7 8.8

iRr 83.5 16.5 7.2 4.8 3.8 0.7 9.3

2) SlCfCl,fl JOfI'1q~£1~ cm \j-r;q('1JOftiElcCf)'~ I ~ ~6.8% cm~ I

3) ~ cf> ~ -B ~ cm ~ 4.58% mm ~ I

.~h:ry~ 2

1) ~ et> xiElcih ~ (fR'P1"13fCR~ ~ ~mff ~ err~:

'Cfi) CffiT -qp:fff et>.~ -B ~{!Rf mm ~ I ,

~)~, ~ tfGT~ et>11i<Tet>m~ CPl<>l1~;gc>t ~ -B ~ mff ~ I

1f) ~ tfGT~, 3tR SlCfc1'fl cfi ~ {l~~ t:ffi;r -B ~ I

•

et), ~ SlCfcllC116Jj~'1 cm ~ 36,000 ~ mm ~ I

5) i s::g'ill <:1) 6Jjf~H

/



·\

-ooo•...-

1) m-er.=rCJ)f ~"1ctJi !Ol~~lct l=fr-fCT ~ if mm t \rfT fcp 1.30 !Ol~~lct mm ~ I

2)' lC"lI&g;~'1 mm et> I3"'Bq '(ic$~ol et> cmxur ~ '<1IJiI;:O;q~ xl ~. mm t
<rrf.1 fcp ~ lC"ll&g;f(;j'1 CJ)f Cf)lC"1h-~Ji if ~ ~ 'fic$'~ol mm ~ I

\

3) 3WJ if> 6R0 et> "ffm Cffi1 qfr l1T?IT if ~ ~ 3mfi ~ I \[ff ~ ~ if '4T
31Plllf?!ct fTixlClc 3mfi ~ I ~ ~ ~ if cf>m er ~CfC'.lfl GT ~ ~ fIT ~
~"<l~m~1

• mur

2) 1ftT _~ ~ ~. Jig~il'tuf mm ~ ~ ~ 1ftT CflJi\J11X ~ m·~
61IClq::G fcp ~ ~, 41f&::Cfl ~ <IT mm=r GTll CJ)f t ~ 31f4)Cfllx CR

~~·I

3) ~ qfr 1ftT "<l ~ tTCCf) ~- ~f;lC'.l'i, ~'{Tlcl(>1g\SI~\S, ~clllRCfl 3tR egg

3Rl ~ Cffi1 3JT(1 I tf~ '(i C'lf) 1~\S '4T ~ qfr 1ftT et> 1lfcr III JIG 1'1 ~

~I

5) ~ 1ftT ~"CPm \JfRfT ~\JlT ~ ~ ~ ~ et> !Ol1~rqCfl-.mT m&r ~
3tR 31Clig4111 ~ \J1Rft ~ I

6) ~ qfr ~ ~ 1ftT ~- 311ffl \S1~ fl \S, f(;j qj f(;j f?;Cfl <IT fclffi, \f1, 'ffil1 cfi
~, '1IRll(>1 3tR 31Cl~nr~ct·1ftT I

8) gl~~If(;jCfl FcNflctl (>11~qfl &RT.' &g;clllRCfl ~ et> ~ 5R qfr "Cf\1f5'"<l

~ m&r ~ I ~ 41'{:df\CpxOI, ~ et> ~ ~iill\S'1 "<l ~ ~ erR,
/

flJi\Jild'111Cflxol, 80-90°C C'fCf)"~~, ~S1'1Cflxol 3tR rq~(>1HI, ~ ~

if ~ ~ m et> &RT ~ \ilT ~ ~I

'i

/
/

\

~ ~mur-.,~.~"EIC<f)

~411i1 fill If> lf6N
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1) ~ fmJ3ti ~ ~ 3lf.1cwf ~ cmlfct> ~ ~ ~. 3ffilCIT 3R:J ~ WET ~
~ if 3Tafl1 mcf -g I ~ ~ 1fif \ifICIT ~ 3tR ~ ~ qft \J1"Q'<t1'j cm
~ qm:rr ~I

.
2) ~ m lJTl1·9 fWc;IT ~ ~ ~ -g I

3) Rklf?l'i~, it, t, 3tR ~ CRIT ~C1'i~ftC1Fckl~'i ~ I

4) $C1~11l11err ~ ~ fGlflCflI ~ ~ m~I

\

.,
i
I

..

42
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9.0 ~

9.3 ~lIl'idl

9.4 ~ cr-=ITcr

9.5 31QCld'ii4>

9.6 ~~.,

9.7 ~

9.8 FclIII tSC "ffi1i

9.9 ~

9.10 1ff:~.

9.11 ~/3lTtrnf-~ M
1.12 311Cf{1/4>,<ol31Qifll'i fcNq/trTd"

9.13 fctEJff ifl <:'1C#GI/ fjCll64>dl

9.14 ~

9.15 ~16GIClJl

9.16 cgt9 \3Q~l~ft ~

9.17 6ITtr ~ c5 "\3m

• wr c6 J16(if'{vf ~. ><ltJllIf.!l4>~ qft QR4101'i1m -q;

• wr ~ ~ \3(qIG'j ~ Sait<tFtOI-q ~ 1°I~Jil\qft ~ '"{"q1iC m -q;

, .+16(q'!of ~ '<ltJllIP/Cf)~ cffl"'~ m·~ ~ ~ ~ ~
~ '

• ~ ~ ~~tfl(qIG'j qft 1oiClt11lR \FfCPT WllCf ~ m -q; ~

• wr -qct ~'a1(qIG'j qft ~ ~ 101qt11CfiT ~ m -q I
.. , ..- ..•.• .:..-. 43
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r I "; '-

,
\.'"

~/~~cCt~ 4>561ldl ~I ~m.rCfiT~,~cfi~
if ~ fcl?:irr \ifTID .~ I fWII~ 1"f["(l cfi ~ ~ cfi ~ ~ cCt~
~ 26.,..'30 cfi ~ tmfi ~ I ihl cfi ~ cfi ~ .<ffi.xfr:rr 28 xl "32 cfi ~
mcfi ~ I ~ cCt~ if 1.0 \if11T cpx \ffi ~ .~ if ~ \;IT

~ ~ I 3RT:, ~ tR 32 cCt~ 1.032 'PT ~ ~ 6l(jI~l~,

1"f["(l cfi ~ 'PT ~ ~ 1.028 xl 1.082 cfi .~ mm ~ 3iR ~ cfi ~
'PT, 1.030 ~'1.034 cfi ~ mm ~ I CTfIT~ ~ 'PT ~ -1.034 xl 1.036 cfi
~mm~l·

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••• .; ••.••••• a •••••

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

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

..... "" .
. '

•••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••• 0 •••••••••••••••••••••••••••••, .

......... .

. .

. 9.3 ~lIl""d I

~ ("(R"(YI"<:IT iRf) cCt ~~!"1dl, ~. cCt3lR ~ ~ ~ l1fq t I Zffi ~,
"(R"(YI".~ cfi 1ftd:x, ~ ~ ~ ~ tR ~ql~(j m~,3l1«1Rcti m.fur qft Cf\jf"g

xl mm ~ r ~~11(j1 Cf>T-urcfff.m Cll'l ~ ~(poise) ~ (ql?Olflg~61 cfi "Wf
tR) I ~,."Slftf ~ -.~ xl1ft. cfi flJid<,;t'j cfi ~ ~/GX if 3Fm ~ ~ .
~~, ~ xl~. cCt~ tR "GTfllJil1id"< fI~dcot'i cfi~' ~ cpf xl.1ft. ~ tR
f?p~I~~61 ~ ~cpf4B~ I .

/

<i-q .~ ~ '<l'tllqf.lif)
~lf1f-Tlf
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,.

2) Cffl1 flSijJftCfid ~ 31f1SijJOCltd ~ c#t gc;AT II \RfTGT ~4~41 mm ~?
flSi$lI~ 1

••• oo ••••••••• ~." •••••••••••••••• " •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

•• •• •• •• •• ~ .••••••••••••••••••••••••••••••••••••••••••••••••••• e'••••••••••••••••••••••••••••••• ~" .' ••••••••••••••••••••••••••••••••• ' •••••• \ •••••••••••••••••••••••••••

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

I

3) ~1I11dl em ~ et> ~ cnR m ~ \34 Lj'1JI c#t \JfT{fr ~? ~ ~?

.............................................. " ~ .

. .

C'RC'f et> ~ II ~ tm. fm"3lT it 311CI?~d mm ~ ~ % tm fm"3lT II
"fIl1R Xi)q ~ 3TUJ3lT mxr ~ mm ~ 1cgt9 '4T m, C'RC'f c#t .m'ffi lR 3TUJ 6fT<T~

(f~ ~ c#t 3lR 311CI?~d m~~ ~ c#t 3lR -.,tf ~ ~ 1 m'ffi lR 3TUJ3lT
c#t '<"1f1Fcri.1(cohesion) <IT mrq, \1fTfcp ~ et> 31'<"1gC11 c#t \Ff 3TUJ3lT lR fWm

.~ ~ ~ mm t m'ffi cpT. ~ ~ ~ et> fQm 6IGc'f ~ ~ llAT % ~

<IT ~ ~ 3lTCJd" §3lT ~ 1 <::ffi", ~ w:fq ~ mrq et> 3P1 ~ \JfAT \ilTdT ~ 1

~ mrq em, \JfC'f c#t m'ffi ~'.~ ~ ~.Xi)q ~ ~ ~ ~ '4T
~G~fd ~ \JfT ~ ~ 1 <:n?f ~ ~mrq et> (,fR c#t ~ ~ ~ 1

~ mrq -wd xf:B't '-51~1xi II czrcm ~ \ilTdT ~. ('-51~1Xi/xf:4t.) 1 ~ ~
ll, m'ffi ~ em, C'RC'f c#t m'ffi W 1 xf.~ c#t ~ 'N, ~ '4T ~ et>
fI SiCb~01 lR Cl?14~ft C1 (,fR et> Xi)q II '-51~ 1 Xi II ~ ~ \ilTdT ~ 1

"<, ~~ m'ffi mrq GT II ~' ~ ~ ~ et>. mxr lITtn' \JfT ~ ~:

i)~~ 'lIT ~ f<nITur-:r m t~3il41 c~ fcrfQ: <::ffi" .C'RC'f c#t ~ ~ mg
'CI?Ttffi"IT ~ f.1C1?IC1;f et> ~ 31lq~lIC1? (,fR. et> fftctWd lR ~ ~ 1

'.
ii) {G 1ffi fcrfQ. (Drop Weight Method): <nrt: \Jf6r fqqc. ~ ~ c#t ~

'l1P-IT em fTrx;f / isC1CI?~ ~ \ilTdT ~ m ~ ¥ ~ ~\RCPT l1Jq ~
\ilTdT ~ 1 ¥ ctT ~ em ~ et> ~ CJJTlT 3lR ~ \34 CI?,<01 em
'!~Jl~I+1~~lc,< (stalagmometer) ~ ~ I· ~, 3 ~.~. et> ~CI?'{ilCjl ClI"ffi et>
'ill9;r ~ c#t ."1Cfr Mt 3iR m~ II ~ mer ~ mm ~ \1fTTItIffUTffi' ~

req'>!<1! lTm mm ~ 'ffTfcn ."1Cfr t C'RC'f~c;cgC1 <ffi;r 3WPR c#t¥ II P'R 1

/

'i,Ef <6 ~ '(Ft1I~ PiCf)
, 1];lJfEIlf

47'
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dlqJiI~ cnT ~£lP51d m~~ .~cm ftRl ~ ~ 11"WIT:\ifT ~
. ~ I ~ ~ ~ qrc;fi "¥T cm 1;1Cf>f31d~ ~ croR fcpm \1ffi'fT~ I

1i.EfcpT ~(Alq: ~ ~. ~ 'cm (Fflq 40 ~ 60 ;S1~'1t{/~:~. m ~ I
tlIJiI""'£lC'l£l120°C tR ~ ~ ~(Fflq cp:r 50 ;S1~'1tt cm ~ ~ \1ffi'fT~ I

.~ cm ~ (Fflq 20°C tR 72:75;S1~'1'<i/~.'4T.m ~ I ~ qft ~~ ~
cm ~ ~ \R.~ ~ ~ m~'\ifTfcn' ~ (Fflq cnT 'Cf)ll CfR ~ ~ I

'. fc!~1~C'I~ I, ~ CRlT ~ >IltFr 3lrff ~ I CR1l' ~ ~ ~ (Fflq cm 'Cf)ll CfR m,r '
~ cmlfcp ~ cm wtr ''fATCf.~ 39-40;S1~'1tt/~.'4T. m ~ I<.>i1~41~ffttl
(CRlT fc!£lc'1) '4T'~ ~ ~ (Fflq cnT 'Cf)llCfR ~ ~ I .

1

I
1

I
. , .
...............................................................................................

/

/

........................... ' - ., .

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

• • • • 0 •••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••• ~ •••••••••••••••••••••••••••••

.. . , .

9.5 31qCld;flq)

48
~ ~ irT qft ~, .\3"'<1lfIUil:r ~ ~ ~ ern- l'Iql~d ~, ~ ~ m~ iSlG<'1ffl

~ I 3RT:, \Jf6T WPm Cf51t-+i£l~d,l~lfI'C1Tl1~~_lj\RITGl~ ~~
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\If(>f enT ~ ~ ill cm-' 'j\? <IT fffmT <:IT lRfCJCf m \JfTffi ~ I ~ ~ <PT
4R~IOI /fcffilR, ~ ~ cfi CTcR 3iR 3lfCRFf (refraction and incidence) cfi cp)ur
cfi ~ (sines) ~ cfi 'Wi'of Clfcffi fcnm \JfTffi t ID, 3l4Clct<iiCf) Cf)iSC'lJdl~ I
~ 3lm 11 GRT ~ f%d fcnm \JfTffi ~ I ' '

sm i11=-' .,-
smr

~Ef ~ 'Eft <PT a:rqq#-;IT'Cf): ~ cfi 3l4Clct<iiCf) c#Txfr:rr 1.3440 ~ 1.3480 cfi #r-q
Ncfr ~ I \If(>f <PT 3l4Clct<iiCf), 20°C -q-x,'<i1~<1~ ~., <TT~ (589.3 f1i.1ft.)

c#T D-tm ~ "<1T~,11= ~ = 1.33299 NdT ~ I \If(>f c#T "¥AT of, ~ ~ 'lGT~

<PT 3l 4 Clct<i iCf), ~ of ~ / ~ 'lGTm cfi CfJRUT3l1$p NdT ~ I ~ 'lGTm
of '<ifAi~d ~ - c;rcror, &lCfcl,<i. 311ft I 3l4Clct<iiCf) <PT\34<:j1ll, ~ ~ of,
~ oNr ~ ~, ~, ~ ~ of ~ c#T '<il~dl c#T \ift=q m cfi
~ fcnm \JfTffi t c=rrfcp.~ <PT~ 'C'1'1Tfm\JlT ~ I 40'-42,5 cfi #r-q c#T
61j<:::I<1'«lCf('f:'1iCf)~I(fI (butyro refractometer) c#T ~ (B.R. Index) tfi c#T ~
<PT '<iilCf),iCti ~ I ~ tfi <PT Clct<iiCf) 1.4545 ~ ID '<i~ClJT ~,3lR. '<iilCf)iCf) 40°C-q-x
43 <PT NdT ~ I

i) 3l q q d"1 i<tJSf I Q) <PT ~ Sf \JUt"1 'lIT ~ ~m-;rr:<:ffi" ~ <PT Clct<ii (p +=fltfl cfi
fu<) \34 <:jIII fcnm \JfTffi '~, I ~ ~ c#T '<iiSl <1d I cfi "<1T~~ ,~ ()?:rn-
c#T \JfT(fr ~ I mtRT enT, 9H Cf),<5CT ~ \JfTffi ~ I mm~ ~ c#T ~

, <TTerr ¥ Clct<i icp~ Iy"lcfi ~ -q-x~ <fr \JfT(fr ~ 3iR crc=A-<PT.,,-q fcnm \JfTffi

~I -
ii) ~ <PT ~<tJSfIQ): <:ffi" crcf-1iCf)~IY"1<PT~ 'Wi ~ I CffiT 3tR cfC1T cfi

~ RI enT lWR cfi ~ ~ ~ ~ xfr:rr (range) <fr ~ Ncfr ~ I \If(>f\
cfi 4R:qwol cfi ~ ~ NdT ~ c=rrfcpCffiT ~'3lCR'~ of xt 3tR dI4~1<i'

enT '4T Pt <1P?I d fcnm \JlT "<iCl?dT ~ I m enT '<iI ~ I '"<1d: ~3lY of w ~6Jca

fcnm \JfTffi ~ (~~ 43 \JlT 11= 1.4545 <PT '<i~ClJT ~) I ~,<PT Cjct<iiCf)~Icf)
tfi c#T ,~ enT lWR cfi fBir \34 dill fcnm rimrr t I tfi c#T ~ <TTGT/¥
~ cfi Clct<i iCf)~ Iy"lcfi ~ c#T ~ -q-x~ <fr \JfT(fr ~ 3tR ~ enT \If(>f ~

qR:qwo\ cfi GRT 40°C -q-x1'flt fcnm \JfTffi ~ I Clct<iiCf)~lcTI~ ~ 9<:::1<1'«1
CJd'iiCf)~!41 ~ ~ t ~ tR ~ c#T \JfT(fr ~ I 40-42.5 cfi #r-q c#T
ffi..3lR. ~ ~ tfi c#T ~ cfi ~ H cf;s cfi 'Wi of fW:rr \JfTffi ~ I ~ ~

--- .

/

~q et 'iJffirq) '{l;a IIIPt (fi ,
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"CR-at ~ 6ft.3TR. flil epiq) ~ ~ 1l \;WIT \ifRfT ~ I6ft.3TR. 1l Wc6 -at 1l q '1~~
"ffi;r/ ~ m cCt CffiT cCt ~<'Ilqc ~ ~ I

4d~iCf) cm \iqm31 ~ .lJTq' ~ ~ h \ifRfT.~:

1. ~~. tiEl~(j ~ 1l cg<'f ~

2. ~ cCt 1IT?IT

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

..........................................................................................
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9.6 ~'iiq) ~

\jffi' cm ~ ~ tiElcq) ~ ~ t~ fcp ~ cm;r 3T~ \1R'T ~
~31T ~ ~. "CR~ Cfm'IT ~ I ~ tffi;r <IT cm;r ~ ~ cm ~. ~
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Cf)T x~B fB<:rr ~ I ~ ~ ~ ~ cfi ~Jif4'lix ~ \1fT d14Ji11'j ~

4RClct1\ cfi m~ ~ mmm ~ 4RClctrJ cfi l1Ttf lR ~ ~ I ~
f%JiiCf>JiI41 ~ Cf)T ~ ~ ~ (depression) mffur ~ ~ ~
!>lilfC;td ~ I u~ f%JiicbJiI41" 3iR u31ftrq ~ f%JiiCf>JiI41" Ji6~~uf f%JiiCf>Jilcft

\34Cf>xOI ~ \i1T ~ Cf)T ~ ~.~ m cfi ~ \34~1~1 fcmT \ifTff ~ I

~Cf>IRd fcl~cYll5jl\qCf> cMii~-<'I' cfi .~ cfi fcl~cYll5jcil '$T ~ ~ .-wl
~ ~ Cf)T \3441~1 cnm ~ ~ ~ ~ ~ ~ cfi ~ cfifWl
fclfU '$T ~ '$T ~ I

~ ~ ~ \Jlc1 Cf)T !>lfd~ld mffur m cfi fWl' ~ W/~ ~
. . I .

4R~lol'1l 'Cf>X ~ ~-

F.P.= -0.530-~T x (100-SNF)
-0.530 .

\JfflT ~T ~ Cf)T ~ ~ ~ I

F.P.=~~

SNF=.~ ~ cfi qm xf6c; oRr

(-O.53()CO ~ ~ Cf)T ~ ~ ~ ~)

I

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

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

........................................................................................... . . .
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'.

-.~ m et ~ l3:c1'<GI£j~ m ~I ~ \Jj'"c;ret ~ xl CfCT~ ~ ~
3IT \ifRIT t ~~ if\Jj'"c;r ~J)fUT cCr ~ et ~ if 134<Oj~JIfcpm \Ill mmrr
~ I (f~. ~ et CfCT~ ~, Cf>T ~ m if CllCl$IRq) q)fd'"ll~~i t I

iIlq y~ '6

1) crm ~ Cf>T CfCT_ ~ \Jj'"c;rcCr ~ if ~ mm ~. fiS"j$lI~ I

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. •. .. .. .. .. .. .. .. •. .. .. .. .. .. .. .. .. .. .. .. .~ .

" ~ .
,;

'i .
•••• 0 •• : •••••••••.•••••••••••••••••••••••••••••••••••.••••••••••••••••••••• !' ••••••••••••••••

9_8 ~ (I"N

f<Rft llRCP "CfGT~et ~q)fjJil'"l .S::Cll~I., (mass) CBT~ ~ ~.~ ~ m et
~ 3lICl~~q) C'IT4"cCr ~ cCr ~ if, lfGT~ (f)r ~ C'IT4"err C'IT4"~'~ \JfT

~, ~.'"CfGT~ et S::Cll~I'"I CBT~ ~ ~.ts 'dI4~H ~ et ~ 3lICl~~q)
1ffift ~ I \Jj'"c;rcm llRCP et ~ if 3tR ~ ~ "ffi"q" '"4>1 1 cis Xi)q if fW:rr lTm

~ I \Jj'"c;r'cCr ~ if ~ Cf>T~ C'IT4"0.9454 mw ~ vrr fcp \Jj'"c;ret ~ C'IT4"
xl ~ ~, I 3ffi: \Jj'"c;rcCr \3"flT 'W1R ~ cCr ~ if ~-T "4>1d I4~1 '"I ~et ~ .

Cf)<1 C'IT4"cCr 3lICl~~q)dl 1ffift ~ I ~ et f.1~ild ,3lT<TIM CBT~ ~ CFsT m
et ~ '4T Cf)<1 ~, cCr .~ 1ffift ~ I

CffiT ~ ~ Cf>T~ C'IT4"~ xl Cf)<1 mm ~ I'~ CffiT cCr ~-effi1 ctT ~
xl mm ~ I CffiT ~ ~ Cf>T l1R 0.933 xl 0.954 ~ g-! C-! cm ~ I CffiT Cf>T
~ 0.52 cflc;r g-! C-! Cf>T~ ~ C'IT4"~ I ~ 3tR ~ Cf>T~ crrq CffiT

cCr ~ lR ~ ~ xl ~ 'CJRC'IT ~ I

54

~ C'IT4":cfiTl=fTlTc.BC'll-f141cx cCr '{"1$I~dl xl ~~ 00 et ~ tNC'1tll xl
fcpm \1frdT ~ I ~C'I'I-f1'i~c,< cCr X"I$I~dl xl dI41i1'"l ~ et ~ 134<OjlJlcCr ~
~,"4>1 '!NC'1dl xl 1{f4T \Ill ~ ~ I ~ Cf>T_~~ltC C'IT4"tlI4~Het~ iilGC'1tll
~ I -.pr ~ <PT.,~ (flq' ~ tT mm ~. ~ ftpX"lI~I.rll ~ Cf>TI ~ ~
(fur et.(f)RUf xl ~ ftp :crnr ~ 3P-R"~ if1ffift ~I:~ ~"~ ~ Cf>Tcp'q

\. ,.. . ,

/ I



.. '".".'.

mm ~ ~ ~ 19°C~ ~ ~ m \jff"ill ~ I ~rtlqJiH LR, CffiT"$ JI&I'1iCf)
~ "$ ~ "$ ('11qJi 1'1 LR ~ cz:rq{~ <P1 ~ fclmT \JlT W cgt9 TIJl.l,' CffIT GRT
3ltR ~ "$ ~ \3q ll~J I fcl:><:rr \jffiff t I

•
~~, ~ \3{qI~ 60°F lR - 40°F lR

~ 0.94 0.93

~ _. 0.98 -

~ 0.53 -

m'r=r (30%) CffIT 0.98 0.85

~ (60%) ,CffIT 1.05 0.72

m 0.64 - I
I_--I

• ••••••• p ••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••• p •••••••••••••••

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

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

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

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• OO ••••••••••••• tit •••••••••••••••••

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

• •••••••• ., •• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• OO ••••••••••••••••••••••••• !.!l-\'"

............................................................................................
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9_9 31~dl

~q qft-ll~f(Jq) ~: (f[\jfl PiCl?IC'II <mT ~ cgu-cgu ~ ~ cm
mm ~ I <m ~. ~ !>Ilqzf2lCH x:j~eCb) ctr ~~ ctr q(jf5 ~ mm ~ I .~
xi~f{;jd ~ ~ 'C1CfUT~ fcn If)lx:t6e, '{il~~e, Cl?lm~c, ~ I ~ ~ 3RT

x-iEleCl? '4T ~ ~: 3l~M<i, <'R'-mtR <i1~~1\Jj<i ~J!,T 3fR ~ ~
~.lf lllJI~I<i ~ ~ I

ctq qft- ·f4Cf>~o ~: C&tT ~. ~ ~ .X11m ~, m~ ~ 1R,
Xi~ w:ncr cfi .~ ~. ~ ~ ~cm ~ fcnucR ~ cY!FcfeCl?~ ~ 3RT

. ~ trCCn'f ~ ffi et> CfiRUT ~. ~ tl 0.18% ctr ~ ~ ~, cY!FckCl?

~ et> W1 if ~ cm \3~IC'I~ tR ~ ~ m oR1 6FT \JITdT t I

~q qft- ~~;f)lIdl (coagulation) Q}f '£fill·~ q)f COB ~~:'!>Ilqzf2lCl?
~~. cfi X1T~"";X1T~ FclCl?R1d ~, \r!1 fcn cgc:13i9.m cmft. \JfTCft t, ~ cm

\f'cffiVR '1{ E1~IfliCl? ~ ~ t ~~~ tR ~T(ffl)f ~1!TUf ~ ~, ~
\3QznJI ~ ~ ~/oR1 m cm u.mc;rrrR ~ ~ fcpm \JITdT tl \361IC'1~ 1R

~Cfch (clot) cm ~ ~ W1 ~ 3ffi1'ClRUT ~ cm H~~iiCl? ~ i

. ~ Cf>f TfTll: ct,t:r ctr ~ cm, ciH'I(>lf)~~ (phenolphthalein) "f;!\~qjq,'t

~~ If. l1RCP em- ~ fcn O.09NNaOHm O,lNNaOH~ ~ ~
~ fcpm \JfT ~ t I zw:c;mr ~ ~ ~~ m 1N, cB'i1('4j~

x·i.'t~Ct') ~ If 3TlMT x7r ~ ~.~ x7r If ~ tffiT t I cl~~~I'1 (31jlilq<i)
.# (~:'{f-1~hif.tlftJd !>If2lRnlll mm t-

CH3 CHOH COOH + NaOH ~ CH3 CHOH COONa + H20
cY!FcfeCl? ~ Xii ~ lIl""l ~
r?-

~ (titratable) ~ cm >@r 100 ~.fB.~ cY!Rrccfi ap:c;f ~ ~ If ClTCfd"
fcn<n \JlTffi' t I .

. . /

. ~ VI = 1iACP cm ~.fB. If 3IT<RR

TA = ~ ~ (titratable acidity) /

;fie:· Wl31i~tQ<i ~ ~ O,O,9N(~)NaOH cm \34111JI fcn<n \JITdT tm
qRJlol'il··~ 3lTffR 6FT.~ t Cfll1fcp 3li~lq'1 ~ ~ ctr ~a1 ~
Ncfr· t I

r.

/



'.

1) ~ qfr S4141ffi$ ~ ~$r~1(1 ~ Cf<ITt? <tit <#t ~ ~$Rm m ~
• ~ \:h1"!GI~~t1£!cCb'i cm-;w:r·~ I

.................... : ; .

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

• • •. • •• •• •• •• ~ •••••••••••••••••••••••••••••• ~ ••••••••••••• "0 ••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••.•• it ••••••••••• ~

- N - .
3) ~ <#I ~ qfr qRlloHI m *~ 9NaOH cpT ~'{-tllilC'1~ cM

mc;r ~ I

....................................•........................ ~................................•................................................................................

•• •. •. •• •• 0"" •.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•. 0" •••••••••••••••••• ~ •••••••••••• " •••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••

.......................................... ' .

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

9.10 1ft ~
1ft ~ ~l\JA ~ 'H I r~ d I (CH") c.p)- -mrrm -~ I '1fiUnft<:r ~ ~,
lfi ~=-logCH+pP crr~.•.7tTi qfr <l~~ ~ <IT a11~£Idl cm ~ mm- tl
lfi ~ cpT lfi ~ tP1Gt *~ if ~ fclR:rr \jffCfT t \JlT (~) 1 ~ 14 ~ ~

~$I~<:j) cm ir.: ~ I 7.0 cm lfi ~ "(fC{~ ~ ~ $5C'1ldl t 3lR 7.0 ~ ~ cm
lfi "C[iI 3F,,"-ITIr mm t, \Jf6Ifcp 7.0 x1 ~ <:ffi ~ <IT a1Rm mm t I.•.. ,

~ ~. cm ~ ~ 6.6 x1 6.8 cf> ~ lffiTI t I ~ ~ qJT ~ cm ~ S4141~$
~ qfr Cf\Jffi ~ mm t I <:ffi -~ S4141ffi$ ~ t1£!cCbl cm mcrr t I ~Cf)ffld
~·cm l1Jll m·cf> ~ -1ffR * "fIT~ ~ cf> 3ljlilq;!-j cf> ~ ~ ~ ..cpT,
51~)i?I\jF1 ~ '{:jgC'1 '1 cf> &RT- ftj{j$1/"5CT ~ t <:ffi ~ qfr ~ fWm qfr
Cf\Jffi x1. mm t L~ fWm '£!lc;rmf.1 ftp -~ _cf> 51~)i?'1 \j1'i ~. '<i I~ d I if

/

ClEf ~ ~- ~1'HlqPlCf)

1J;~
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. "

qRqcf~ cfi 1rlfr ~ cCr·~ ~ ~ ~ % I ~it \jq'ft~ ~

x=ifi1J)l'~- \WC1, mft;:r, 3ilWITcfi cqqur ~ 1$ Q)1,<~c, futc;, Cf)16(f~c3tR fc.lc:;m
"'<ft 311

2
I

1ft~<PT1flll

~ cfi 1ft ~ 'PT ~: f.1kJ~~('1 err fcrfUm Gm lWn \1fT~ %:-

i) ~T.r<P<PPl\if ~ fcrtq: ~ fcmt cfi·m~ tfi ~ Cf>Tcgrr ~'l{ tT lKIT
C11WIT \1fT.~ % I d'~, "lffi" fcmt ~ ~ ~ cCr "WRT l{ cp11 ~
~ ~ % I ~ fcmt l{ pH CB'fTr\n cCr tCrfft cGt fHWW I eft \rfRfr % I tCrfft
CfJTpH ~ ~ x1 ¥f \JITdT %1$ erg ~ pH cfi ~{!f mm % I pH
CB'fTr\n 1:ffufr 'PT ~ ~ GMT Cf>T~ ~ .\JITdT % I ~ Cf>TpH l1FfCP pH
~ tffiR, fGRffi 1$'~ ~ ~ "WRT"$l \i'fl(ft t, cfi ~ "<1llR mm
~i

1

I.
\

,f
,\

.'

if) fcr?ao ~ fcrtq: "lffi" ~ fcr:rq.11'11fi (potentiometer) ci> ~cal~ 'tR

~ t, \JlT 1$ ~ /CP5T cfi ~-,.~ ~ (emf) -cm 11Nffi t emf
Cf>T3FtR Gl fclqcn:n (~~~~;S) '$T tltilZl('11 ~ lWn \JITdT .~ I ~'i~ ';ff ~
~~ Cf~l;s "cm .~ ~ ~ Cf~'I;Scfi "'{Ti"Cf it VfRf \JlTGf t. fGrfr1 ~ / ~~ "t1
1CRl fc)1.rq ~ ~ I ~. ~~Cfx1;S pH ~ mm % I ~. ~~~'fq<1lFf .~

~. \iWIT ~ en"lffi" emf ~"Cf)"@ % I "lffi" emf fcI(>flHifH+3mFf ~
ijJ\1 ~~~i ·Ntff % I H+ 31TZR ~ emf~ ~ % I"lffi" 'ffiu pH ~

~f)-cR1mm· ~ I <IT~~Cf~)'5'f Gm emf cf, ~ ~ m3tR ~ ~;§l~1;S
cfi emfcfi m~ tT m~" ~ trm Cf>T6ffi1CT ~ ~ % I ~ am 6ffi1CT
Cf>T q Rill 01 <ftcp-<ftcp 3Tfx ~ ~ ~ ~ ~ ~ ~ lWn,\jfl

~%I

~1"Ef ~ pH <PT 1flll~: pH ~ cm· l1FfCP pH fclRrr-l/"£I'm ~ .~
ill~$)iP,<OI fclrm \JfTdT % <nf.1 cCr pH 4.0, 6.0 'lIT9.0 I lil~$)(f)~O( '$ GlTG .~
'PT ~ (beaker) If twIT \JITdT % 3tR ~~~1~1cm ~ l{ ~ \JITdT t \JlT

1$ ~ pH ~ ~ IDt{f fcpm \1fT ~ ~I

••••••••••••••••.•••.•••••••••.•••••••••••• '," •••••••••••••• ~ •••••••••••••••• ~ •••••.•••.••••••••••••••••••••••••••••••••• ,0 •••••••••••••••••• ~ ••••••••••••••••••••••

•• •• •• •• •• •• •• •• •• •• •. •• •• •• •..• •• •• •• •• •• •• •• •• •. •• •••• •• •• •. •..••••• •. •• •. •• •.•• •• •••• •• •• •• •• •• •• •• •• •• •• 0 •••••• : •••••••••••••••••••• «».» ••••••••••••••••••.••••••• \
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...........................................................................................
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9.11 El4i,<OI/31IE1ld 'si\JlCf) ~r
~ cf; "CPt fitlcCfi ~ \ill ~ cf; ~ -q cnm m t 3T~ ~ "Cfi ~ -q qRClct1
cm mmltr m t I ~ Xirntfc;td t ~ ~31)CMI~\S, meR, 4»\{:cBc,~
3tR' cnt ~ fitlcCb I 31~\lftcfl h qft "Cf\jfgxl, ~ -q 31fdRCfd trCcf) 3IT \jff(f

t, ~ Xirntfc;td t ~ 3tR "CPt3R:T ~ ~ I "Cfi ~ "$t 4.8 xl 8.3
(fq) "$t ~ -q ~ cf; 31jti141 cm, ch,;:i)c;q)~ ~ ~ ~~ -q 3ljSOJ!41,
~ -q ~ cf; ~CI$I\{ cm ~ WTR cf; ~ ~ m t I \1m ~ cm, a-TR
~ ~ 31'jtiI41 fclR:rr \i1'RIT~ err ~.~ h "Cfi ~ qft 4.8 xl 6.8

qft ~ -q mmt ~ "Cfi ~ 8.0 xl 8.3 tR ~ q)1=f a-TR qft 311C1~lICfidl~
~ 3tR 4Rollti f.1kl ~ h cm mm ~ I "Cfi ~ 6.6 xl "Cfi ~ 8.3 tR ~
~ cf; 31jti141 cf; ~ >rfcf 100 fl1.~. 0.1 NaOH (>rfcf 100 fl1.~. 1.3 xl 2.0

Meq) cm 13 xl 20 fl1.~. ~ I ~ ~ cf; ~ ~ >rfcf 100 fl1.~.
1.5 xl 1.8 Meq qft ~ -q 3lffi t I

~ qft~ ~ ~ ~ 3tR ~ qft~ ~ -q ~,~ ~I ~ qft
~ filR:rr cf; ~ ,lti\{ G141 cgt9 fitl cCfi ~ .~ fcm) Tf"4 t I

1. cprif~ ~3lTCffiI~~: ~ -q, >rfcf 100 fl1.~. ~ 20 rng CO
2

~ ~ m '
3IT<RA'xl 10% ~ ~ I CO

2
Cfilifif.145-~ cf; ~ -q ~ qft CR'$' ~CI$I\{

~ t 31jti141 ffi tR <:ffi',"Cfi ~ 6.6 3tR 8.3 cf; 'ijfq 1.3 xl 2.0 cf; '!Ff
~ cm 0.5 Meq/ 100 fl1.~. 31jtiI4'i ~ ~ ~ ~ I

2. y) e1'1: ~ -q WPflT ~.5% cRfR 3fR 0.6% ~ mM ~ t I cRfR cm
£I~JIGI1 0,8 Meq/ 100 fl1.~. cm 31jtiI4'i ~ mm~ 3fR cg~)tl;:fl cm
0.1 xl 0.2 Meq/ 100 fl1.~. cm '£IIJIGI'i mm'~ I

/

.- ' ..'. . .. - .
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3. lPTNc: ~ if LfJlx:t6c ctt ~~ ctt TIR ~ ~ ~ 1~4iC'1~I£lli ctt
~~ if'<:[g cfjC1~IWI LfJlx:t6c cm m~~ cfm % 1 3ljli14'i cB-GRf;:r.
cfjC1~I£lli LfJlx:t6c cm 3iCTm mm % ~ -cfi ~ ~ \iffiTI % 31~ -cfi ~
6.0 m \iffiTI % 1 -cfi~. '6.0 cB-3lm41xi ~ 0.6 Meq am ctt ~ tffift
%1

4HO '.
2

,f
"

, .
4. ~c: ~c ~ cB-~ if xil~~Cf) ~ ctt >rfc1100 fl1.~.0.1 Meq

ctt ~ Cf)+1~ IHl1ill mTIt %1 m -.ft, qT cfjC1~I£lli cB-m~m~~ "
% ~ cfjC1~I£lli xil~~c cB-~ ~ \1lT'1T\iffiTI % 1 <:[g cfjC1~I£lli LfJI~c cB-
~cpl RlC1~C1 ~tm%3tR31jliI4'i cpl~Iff~~~~
%1

5. ~~c: cYIFckCf)~-.ft 3ljli14'i cpl rqC1~C1 CfRCTI% ~ <:[g -.ft LfJlx:t6c

31T<Ff cB-m~ m~6ATC1T t I

CH3 CHOH COOH +HP04- - = ~ H2 PO-4 + CH3 CHOHCOO- .
~cp 31"~ ~. 31T<Ff

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

....... ' .

..................... "-" .
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qR's:t16l1: 31ICRtlCf)x01 cpl, 3lICRil\J1'i cB- \jG~i5OI (uptake) <:ITi51~~1\J1'i ctt mf.1
<:IT~ ~ ~I'i ctr mf.i cB-~ it ~ M\iTTx=rcmrr % 1 ~ ~ ~ 3fCfti<R

~'. -..
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. (reduction) Cf5T31ICR:fl\j1"'1 c#I mf.1m i5liH?l\Jl'1 cj) \3G~H501 <IT ~&lCf~'t'1 cj) C'fI11

cj) ~ if ~ fcnm ~ I <:rg 31 I<ff11Cb'! 01 3l'R ~ c#I ~ d'-)j if 'fIT~

1fi W~ ~ X15Cfr ~ I 3l'R ~ -&5r if ~ ~ ~ ~cl 5TIT ~ 3th U''''?! # "fiJ2f

1fi .W2r ~&lCf~I~ "CbTWf ~ ~ ~ I

~<ill ru: ~&1Cf~I'il' "CbTWf ~ ~ CITW 6[c;r ~ m -g 3lmq ~ if emf
\1(tF1 ~ -g, 3l'R ~ ciT ~ ~ -g ~ 3lR ~ fTh<11~ 3lPT ~ I <:rg
wfl Cb'! °I &m '{OllG Ii5'< °I "fCI1'C fcn<:IT ~ I

31 ICR:flq),! 01,
Fe2+-e- " Fe3++e-

" 314il<1-1

311<Rfl(f)~ol-3\q~lFI fiFrcf ~~ m Cl>j ~: <:rg fctf£t 31 I<ff1"1Cb'! 01--

3i4il~'1 cj) ~~I'i1 'IN ~ ~ I ticrrcl"\J1T, fCk1~'1 ~ ~&l~l'il' Cf5T-&f ~ ~, ,
~_ \1(tF1 ~ t ~ ~&lCf~I,§'j"CbT \34~'jll ~ ~ l1fl1T "\J1T"ffCPdT ~ I

~ Cf5T0le1'1st ~&lCf~l\5 mxr (31~ ~&lCf~'H Cf5TGR<IT MICbI'! ~) 3l'R

~ c#I ~~ if m c6C1lSi<1 fcl£JGIA (~&lCf~'I\5) mxr l=fTqT"\J1T"ffCPdT ~I
. ~ ft~ cj) ~, ~ ~ (voltage) "CbT+n1R: ~ c#I 3l1cffi)CbI'!Cb <IT

31 4 ill ~ Cb ar+rcrr 6KlTdT ~ I ~ XR<1" 11T1n if 311<ff11Cb'!°I 31qil ~ '1 fcMq ~

-g 3l'R ~ \['ET ~ mxr \3 f&;j Rsld fctm \ilmT ~ I Q jJfi1 Cb fcMq if ~-;p:f.

~JlCf~\5 ~ ~<1Cf~I'1 "CbTtm=r 31 I<ff1"1Cbi'!Cb "TiT "CbT~ mm ~ ~ :;aOIlfi1Cb

fcMq 4J1~'1~ ~JlCf~I\5 mxr ~JlCf~l'1 "CbT~ ~ a¥fdT "CbT3Tf'BR1 mm ~,
~q <PT 311<Rfl(f)~OI 3tq"il~"1: ~ ~ "CbT31 I<ff1"1Cb'! 01 314il<1'1 fcMq Q'1Ifi1Cb

mm ~ '.l"fT<1 et ~ if <:rg +0.2 - +0.3 CITc;c cj) ~ ~ ~ ~ 11Ff

+0.23 - +0.25 cffi;c cj) #rq mm ~, <:rg j('c:llfl4 xf ~ if ~<1'1~ftC1 3l1<ff1"1\Jl'1

. c#I ~~ ~ ~ mm ~, ~ Cf5TTf"4 ~ ~ fcp HTST mxr ~ "CbT

4IW;f1Cb,!01 <IT ~. ~ ."EFfR ~ ~ ~ Cf5T~ "dT4" ~, ~ if,314ill~Cb

"4GTcl \1(tF1 CRffi ~ I ~ Tf"4 ~ <IT ~ ~ if Eh Cf)ll ID \JITffT ~ I 3l(i: ~

1fuRur ar+rcrr cj) W~ \3"t-ild'! 10jCh11 CfRiTI ~~, 314ill'4Cb '11GT~ if ~
~ 6RTlIT "\J1T"ffCPdT~ I

uflqluj) ~~ ~1fUT - ~ "CbT~ ~ ~ "CbTEh ~ CRffi ~ I

31 ~ \11"1fcl tl'j &m 311cR~\Jl '1 "CbT~ ~ ~ Eh Cf)ll ~ "<1'l(IT ~, 3iR ~

\3414il~'1 cj) ~ 3i4ill~Cb 11GTcl'~ 5TIT -g I <l"~ ~ !>lfc1fTh~1 -Eh lR

~.~ I ~. ~ ~ 6A" \JlTffi ~ ID :;aollfi1Cb Eh ID'(f mm ~ I

~ if cp'fq-x c#I '\j'qft~ '4T Eh Cf5T~ ~ ~ I "CflTqx, ~ ~1f4"CHIIc1"1

~ ~ Cf~'H ,("<Il Cflfc1 cj) W~ 311CR:flCbI'!Cf'J ~ -cj) "fllT if q:;r<f CRffi ~, "CflTqx _c#I'
~~ ~ cj) Eh if % ~ ~I

I

/
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9.13 fcrq-a illcl(f)dl/~i(1I~(f)(1I,-----------------
~ Fcp~c>!t:jCb(~~Cf~lc>il~cXi) cf; Fclc>i<Flm tfrc;r fcrqcf t,w cm ~ cm ~

, ~ I <m" ~ ~ cf; WTICTcf; ~ ~~Cf~lc>iI~c'f~l ~ c#r q\i'f6 ~ cm
~~I' .

qR'SlIEtI: Fcll@c,"lll x=iqlgCb(l1 cm, .~ mxr 'CbTxiillC'H m qfr Fc1C'N'i ctt
lOl'llII (l I cf; 11fq cf; Xi)q -.T ~ FcP<:rr \1IT ~ % I <m" ~ ~ (ohm)
cf; ~ gm l1RT \jffifi % I 3iR <m" ~ ~ Gm ~ \ilTCfi % I

~4iI"i1: ~ ~ cm ~ -.T ~ qrf ~.~. 3iR ~ ~.~. ~ Fclc>ill'i
et> CfiTwT (~) cf; 311wr (ohm) -.T ~ cf; Xi)q -.T ~ Im FcP<:rr \1IT ~

~'I ~ xiqlgCb(l1 ~ ~ 'CbT~ % I ~ ql;HqRCb ~ (ohms)
cf; Xi)q -.T 'ClfCffi FcP<:rr \JlTdT % (31~, ohms_I '<IT mhos)

. ' . . - .
Pctqdl~Xi'<Hi5if>dl <PT l{fq: Fc!1@~flllxiqlgCb(l1 cm ~ xiqlf5d1 (conductance),
\liT ~ ~ "CbT~ %, cf;~.q -.T l1fClT \ilfCTI t I ~ xiqlrg(ll "CbT,

1
1

/
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Ch~~I co1 ~ 1N RIC'l<01""1~ m-c:<f ~ c#t fl$Ill Cil ~, ~ cYfTI1<IT \JIT ~

~ I ~ ~ ~ ~ ~, ~ 1R "{~ ~e)~Si ~ GT ~~q~I~-1 ~ Wif
Ch~~lcol it ~ -m- cp"{ ~, 1WIT ~ ~ I RI?dd~ll ~ ~ m-c ~T l~~iqft

'l=fGG ~. 1fT1TI '\i1JC1T ~ I ~ xi cHr% Cil c#t' qR 11OH ! RIC'lll if / t:frc1 <ITR fcp ~
~ ~ ~~~Icol ~ ~ l"f<l ~ ~ c#t \JITill ~ I

3RT: '

I K
~ xi ell f%Ci1 = R

\ifl5i K = Cb'I~Ii$1 3fiR, \i'fT ~ xieli f%Ci1 ~ RlC'lll~ c#t Ch'Ift)col ~ x=rr~ f.1trffm
. "S3lT ~ 3tR R = ohms it 1fT1TI ~ I

.~ ~ '~rllts(! tiqlrtdl: ~ c#t ~ xiClIffiCi1~ mTII t 3lR 0.005. ohm!
Q)T.3TRm ~ mm t-I ~ ~ ~ ~ <r6 ~, ~ it ~ 3Tf<AT. c#t
trqft~ c#I CNffi ~. 6R$" '\i1JC1T ~I ~ c#t xi Cl1$ coCiI ~ fu<) ~ U! ~ Ix fclfiin:f

~ '~ .,~ ~.;.\-,. , ~ ~ ~.;.\-,. ~ '
~ Q- '<il llSi; Qlcl IllSi QiIX qC'1I'<I~\S ~, '(\1'11<.1 '<1121QiIX Ch C'11'<~Si~
it <r6 3lTtR ~ X')q ~ 31iWP 'Nff ~ I

.............. _ ,. ~ .

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

................................ ............... . ........ . .. ." .

2) . ~ xiClI$coCiI ~ ~ eR I ~ c#t ~ xiClI$coCiI ~ fu<) ~U!~I'<
3Tf<AT ~ ~ ~I

•••••••••••••••••••••••••••••••••••••••••••• 1•••••••••••••• : ••••••••••••.••••••••••••••••••

9.14 tll'<l~I
. .

~ ~ ~ ~ ,<lxilllPlco ~ Nff ~ \i'fT ~ ~ ~ Nff ~ I <r6 ~
it ~~,<:jt:lc::Ch'j ctr CNffi ~ Nff ~ I ~ ~.'<lxilllPlco .~ it ~

/
/

\
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-g- Rl~ItC: ~/~, pH, ~, ~~I"ldl, ~(f'ilCf, ~ ~,
. 31 1CRfl 4'>'<01 ~, ~ c=Wr, CfCf~m ~ 3tR ~ fiqjt54'>dl I ~
~ "$T~ cm ~ ~ ~ \3cqlGl ~ fBir ~ ~~ \3q41ll fcpm
\JIT~ % I ~ ~.# 31W1J)fUf cpr 'fill WTR "$T~ XW1~ Ncft t I .
\3GIt5'<°1~ fBir, ~ # 3JllfiiJ)fUf cm tRrr ~~, ~~, 3tR qct"li4'>
&RT ~ ~ t I ~ C'R5, tfi # 3Jllfii~' cpr 'fill q ct"l i4'> &RI ww:rr \ifT
x-Rf)ffitl ~ ~ cgt9 ~"$T -=cr-cU "$T ~ -g I

i
j.
\

9.15 ~16GI<1clT

tfGT2f 'cfi ~ qx. \£\ilf "$T \f)DI1f ~ f.mRur ~ fBir
'C[CP \344'>,,<°1I

en<] # ffi~ ~ 3ft
2

-rR=r I

3l~'J11Rl~'j "$T ~Cfcl'!i qx fW<:rr &RI ~ # Rl4'>Rid
~I

Jennes Rand Patton S, (1959). Principles of Dairy Chemistry, John Willey, New
York.

Ling, E.R. (1956). Text Book of Dairy Chemistry, Vol 142 Chaprnan and Hall,
London.

Webb, B.H. and Johnson, A.A. (1965). Fundamentals of Dairy Chemistry,AVI
Publishing Co., Connecticut, USA.

1) l'fTll~ ~ ~ fBir ~CfCllilc,<~ 26-30 ~ #r-q 3tR ~ ~ ~ ~ ~
28-32 ~ ~ Ncft t I

2) <:ffi 1.028 Nm t I

3) ~ ~ ~ ~ ~aj+iH t I <:ffi lJTl1/fBm. # ~ fcpm \ilTdT t 1

64
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1) ~llHdl 3Rl cgt9 ~ ~ %Icf -$ ~ m' •.~~~::;Cfif ~-T ~ I "ll6

~RQjI\n, \JlT ~ x=ftqf ~ '~ t if C;£>{~ -r: \ifFr; t I

2) uc;:c;rr 1j. iCf ~ ~ I

3) ~~ -<Ifl 4 \3li1~QRf trGTcif -$ Cf,lXUT xf mm ~ I ~: 'Er lJ.m·T0t miR·~ IJ!1

::~:;;::~:~1'\Jc>FfT if.~ ctr ~ (A'fC[ cm Cf)1l m ~I

1) \il6T, ~ Cf)1l ~, -$ l11Ull1 ~ crr<J xf \J'lllGT ~ '* lTft1P1 ~ ~
if -fI'\Jl;':1I ~ ID err ., <:ITffRm 'N \iITdT ~ ~ ~ I R1'<~q'1 <pr qR>iIOI

\IT6T ~ -$ 3lT4Cf'1' 3tR crcR ci>. cmurr -$ ~ (sine) cf> ~d ~ "W1 it
~ ~ \iITdT t ID ~ Qct'1ilfJ Cf>$CYfldl ~I

2) 0.530 - 0.550 I

0.530-~T x (100-SNF)= f%+:1icp BI=r <:ITFP.A3) 0.530 1'1'::; .

, \

4) ~ ~ ~ 1iC'Jcif, ~: (1qUf ~ ~ ~ qft- ~ xf I

/

<i,EJ '* ~ '(Ft! (1I r.J if)

lJ.UTWf
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1) ~q)1~\i1c1<Crg<'AT~~mm~~~~~~~'~
5lcl ~ \fTT ~ q;T ~ 'tff ~ ! i

j
\

2) ~ q)1 qq~ 100.45°C ~ "

, ifrq -g-~ 7

1) ~~ q)1~ ffitT, ~ <#t err l1I?IT~ \ill ~ ~ ~e)~~ ~ 11ACP

~~ ~ ,~Cj?fJliH ~ClPiH q;T~ ~ ~ 3lIq~llCj? ~ ~ ~ <Crgc;RT'

ll, ~ ~ '!)ll~~ ~~ ~ ~ ~UPil"1 q)1 (i14lil"1 ~ ~ ~ ~
mm ~ I \i1c1 q;T ~ .~ ~ ~ fum ~ 3tR ~ fcI~lte mq 1 ~ I

,2) ?..r (f;-r fctftTcc: ffitT - 0.9454

R~ ~'tT q)1 ~ ffitT - 0.933 x~0.954
" .

~ q)1 (30% CRiT) q)1 ~ "dJ'l - 0.85 40°F 1RJ
~ cm' (40% CfflT) q)1 ~ mq - 0.98 600PlR '

3) ,tt-~~ q)1 fciftltG m'i ~ <Crgc;RT -if Cf)l1 mm ~ I (ffi q;m t$ al~
'~ "ffiLfcp'Tq~ x1 mm t I .

1) !>l1~ffiCj? ~ ~ q;1'!:c6C:, futc; ~ mtR, ~ <Cr~ ~ ~ q;T
l'll elf fd Cj? ~ cmm -g I c1Fck Cj? 3J1=Rffi" <Cr'~ ~ 3J1=Rffi" cm fcIc,1jR=i (i ,

~ ~ ~ I fclCj?ffI(i 3i~ ~ fiElC:cp~: Jlfcl:c:Cj? ~ ~ \Jlq ~
fffi1 ~ I

,
2) ~ tRta-lllT lR ~ I <:ffi. fc)Cf)ffid JlFcreCf) ~ ~ ~,~ ~,

\!TT ~ q;T 0.18% Jlfcl:c:cb 31+=(>f3l1=ffiTI tR ~ ERR ~,tir-lT ~ mrr ~,
~ll1tmlR~~~1

, '

3) N NaOH q)1 \34~~~! ~ m-r ~ <Cr qR~lol"1l ~ 3lffiR ~ ~9 ' :s.....

3lili14"1 ~ xful ~ <Cr'~ ~ ~ mm ~ I .

.1) pHH+~'ffR' 6fffRfT.t pH=-logCH+ ~ q)1 !>l1~ffiCf) pH 6.6 ~ 6.8
~~mcn-~I

66
2) 1 ~ 14<Cr 'Rffi, pH 7.0

3) pH '~ 3TR fcI£])ct)iI.~1 ,

/ I



'i,El <t "lffirq;i( ('H (1I f.lCf)
~vTEJlf

1) ~ enT~ pH-B qR~ct'i "*~r c,~ Xi'n . qf~'M~('f fcly.:n \JfT ~

~I

1) 311~~-~ fcrBq, fcMq "* fctcp-m "* W~ ~~ CfS::1 '"11' "* 6Tf.1 Wo~
ctt W>lN1 ~ i

2) Eo"~ ~~ 'g fcrrq ~PT1=JTq" I A+ ive fcmq ~~Cj'~l'i'jc#I mf.1 ~ I A-ive ~rq
.~ "," ~ ~ ". --+-.. ~ ~ .~~-(~ d"{1 "'\ .! tfIT '('1I'l1 e I ~ C'1Cf~I '"fl CfiT C1'1- C{ '1 1'1 'j \I "C/T6CI? ~ ~ ~ 't

<::rrf.1-F,;::;:F5l if emf~ ~ ~ I ~ fu"qf 3lICR{)cb'!ul ~.:r fc/'1fq %1

. \iITffT t!

3) Xj~ \jqlqilLll. eu c#t \IYft~ I

~h:r"tJ~ 12

1) f~xic1l5Cbdl enT, Rlc+'F"I ~ fc!wr qm"* ~ ~ ~ ~ cj)
~ -q l1AT ~ RP ll14.ll d I cf> XTiLT -B ~ fcpm \JfT ~ ~ I

2) ~ mffilu enT;~,-B l0P cpf ~At ~ l0P xllfr. ~~-;:r cTi
~ "* ~ (ohms) -B ~ "* w;r -B ~ fcpm \rfT XlCf)ffi' ~ I

. fc!wr xi ClIi5CbdI ~ xiClIf%m cn.r 1W1 ~ \JlT fcn fqfuz ~ c#t ~
~ I Rl~lte. x:jClIf%dl "* ~ f~s11cm 3W:R ~ fllF-S£lSOJ,41~1~IWI. 'll>~

3tR ft.ltc I

.'

67
....

/
/ I



, ,

,l
,.

10.0 ~
I·
I

10.1 ~CF!T

10.2 ~ enl ('Irq W-<BXUT

10.3 ~ tR CWT CfiT ~

10.4 ~) CfiT ~ ~~

10.5 \'Hix"4ixOI ~ "ff~.£KT <t-umr=r

10.6 . X1Ri~T
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• ~ lR CWT CfiT WilCr ·fqtZ·~ if;

• CftT * f%~lcp,<OI cif~' ~ -q; crm

10.1 . SOIt{1IC1Yfl .1
, ~

CWT-$ 3lj~~lll CfiT ~ \.~ ~:r~ ~ttTIG1 CfiT-qffiafUT~ ~ I egg
ft~ if, ~ ~ ~ cm ~ ~m~ l1T~ OO~!
cgu \i(GIGl" \JM ~ CftT ,-$ ~ if ~ ~ ~ cm ~ ~ ~
-$'3RWIT xl xi I~ G1cp 3lCfar<.l (mm) ~ ~. ~ 00 ~I ~ CfiT ~,
.\{iI4\i1G1cp ~~ ~ 3lICl~tlcpC1I31T\JM ql\{~~Cf),<OI 3TR G1J1CllorCf>xOI, "\JR>f
cif G1Cf)1C'l4, ~\i1liPi'i cif ~~, f1i~ 3TR tr'rC'l"-~ ~31T cif ~ ffi
\JM fcp 3l1~\{iw"lli f1i~, x-rrfml <:IT~ rn. wnmr -MT ~ 3TR Clit§,"j'ltl

/ ,"

~ "QGR ~. \JM 7ftT CfiT ~. '~ cif ~ ~ 00 ~I

68
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~ ~.cB- 3lmR 1:R, ~ ti!>l41ll ~ ~ it ~ tll~~C: Tt w.'% m
wrcfr t I

iii) ~tfm y)e1;fi" tR Y1lfif: ~ cB- ~ ~ ~.-Ft 3ll<l qRClef~ ~ ~
cB- ~ ~ CllCl13IRCJ) ~ cB- mer ~ I fcl!>lCflfdCJ),<ol cB- C"f)NOT, ~

f?r~ <ri=m ~ \JffiIT t I fcl!>lqz~CJ),<OImm cB- ~ it TR-~
(~~lHfcl~J)~~) qRClct'"l ~ fP:~f%d t I ~ ~ cB- fcl!>lCfl~CJ),<ol artr ~
~ \Jff.m qRClct'il it fPilfclte ~:- .

• ~qq)rm cB- ~ it cpoft I

• ~ cm ~ ~ ~ ~ fcl~~ti dl fl1c;r;:rr I

'. ~ ~ it CJ)1R;iCJ)~ (age-thicking) ~ x)cp~ I

• ~ ~ it CR1T ~ ~ ~ cB- ~ ~ :!°IClfll it wm I

~ qRClct'"l, ~ ~ ~ ~ ~ I ~ ~ ~ it 0.6 ~ 0.7% TICP \3"4ft~

mer ~ I #rcr J)Cfc'P~I&jfc;j'"l ~ <PT,~ ~ ~ t I 3tR ~ cgc;r ~ ~
cm 50 !>l~~ld TICP mm t I ~ it \ill qRClct'"l ~ 7fl), err~: H2S <PT ljCRl ~,
~ <it!' 3lR~, ~-311 CM')I\J1~PI CJ) lJOlWIT <PT fctcpm 3tR ~ W1lCf <PT q)lf

mr I ~ Xi6T qRClct'"l ~ ~ ~ '<iR>lf%d t I

31) et 'YliFr<PT \l)1iIfT ~Rt(f),<OI: ~ ~ <PT ~ fclCfl~CJ),<OI 68°C ~
SO°c cB- #r=q mm t I ~ 6SoC 3tR ~ cB- dlqlil'"l1:R sof=re cB- ~ "lllf

cwf ~ ~ mm t <:IT\ifij 71°C ~ ~ fcpm ~ ID 15 fi1;:rc cB- ~ "lllf

fcpm \rfTCfTt I ql\(fl~CJ),<ol ~ ~ it ~ ~. <PT fclCfl~CJ),<OI <PT ~

~ WPR t: ~~'i~l~~&jR;i'"l, ~ ~ 3lC'&jflH, #rcr J)CfC~l~'I&jR;i~,
\Jf6f fcp 3l:c;q)f J)CfC:I<.>1&j~'"l ~ ~ ~ ~ ~ t I

tr) et 'YliFr c6 ~<tiRt(fl,<OI ~ ~~ qR<t,d-=t: 75°C ~ ~ cB- dlqlil'"l

1:R, -~ crf ~ ~ ~ ljCRl mer ~, ~ ~ 3lq'qlllCJ) ~ cB-
mer ~ I ~ crf 3lICM~CJ),<01 ~ ~ >P1Tfcm mm t I -~ crf cB- '<iffi>llol
cB- ~-tIT~ ~ ~ it ~ \Jff.m qRClct'il cB- ~-31Icffl"1\;ftPlCJ) ~
~ 3lT \1I'Tff ~ \ill fcp li13~~f ~ 'l3TIfr t I ~~ crf ~1Fck1~IIC1')13lq'qlllCJ)
cn+fcp- t I ~ Cf'TIT~, 3lICM~\J14 cm ~ ~ ~ £I'lllldl cB- C"f)NOT~-

3lICM')I~IPlCJ) ~ ~ mer ~ I 4'i<.>1tq~q, ~ ~ cB- 3lICM~CJ),<01
31q W'M fcl'+rq / t:m1 cm q)lf CfR" ~'t \ill fcp ~ irif <PT '<i.r~ II°1 ~ .

~ I -~ cB- f.1lifur 3tR '<iffi>llol cB- qRolllitq~q Clltq~ft<.>1 '<i(>q)I~\S ~

~mer~ I~ H2S ~~ mm tl H2S<PTljCRl~ ~<it!'cB-~
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; ...:.

\3f1'!C;I4'I ~ ~ li60:ltt?f -~ ~ I ffi'{-tl'i ~ ~ ~ -~if
crf ctT ~ ~. mcrr"~, H

2
S ~ ~ et fRir \3f1,<C;I~ mm ~ I

~ ~, "fUfrtR Cf)T ~ ~ ~ 3tR. -qq:q <itr. Cf)T ~ ~~ I
~-~ellC11c;g;~·"( -~ crfA ~. ~ mm ~ I

-~"~ et ~fc1CflRl.Cfi,!OI et qROii+Hoq'{ijq, ~ li50:lq:ofqRqct'i, ~ Cf)T
~ ~ 6RR Cf)T<],1J1tT1l % I ~ -m~--m~, ~ if -c;T li50:lLJ\oT qRqct'i ~

~ I Tffi ~: ~ it ~ ~ ~~ll'4dI :cPTfclcpm 3tR ~ f.1litur if '~ m
et ~.q ctT ~ 1ITf.11 iTg mfl1-mtf.:r cpuTfet Xi~u~'i ctT ftnm if qRqct~l

~ ~ ~ I .~ et ~ m cfi ~-.T ctT mfrr -wrG ~ ~ et x-TI~~-
ctT .:mr:fin<:rr ~ ~ -fr ~ ~ I FctCflCT°so~ ~ mmcRfR et -m~ ~-gm
~ 3tR f(px ~ ~ ~. cfi ~~ rm- wnfcm ~ ~ I

~ it i[Cfi tTC:Cl> mm ~ \ir, ~ "~;S6RR et fRir ~ f~~I<ll \Jffffi" ~ m C1Wcfi
3lT<RR CBTw:rrfcm ~ ~ I q R° Illi '{oq'{ijq, ~ Cf)T 3lT<RR ct>11 m \Jffffi" % 3tR
~ cq~ ~ % i ~ rm- -rr4 ~ ~ ~ Cf>lfi "CR f.1<i?l 01 qr<:ff \jfT ~ ~ I
<m ~ 6RR cf> "~ 1~31R if ~ ~. fiWrR -fr ~ mm t ~ ~ if
\3)DliT ~' ~ ~ ~ -gm ~ I ~:, fur;1:r ~ ~ if, ~ mm et ~
~CflRlCfi,,!OI rm- ilf$1r :t°lqfll cf> ~ et ~ if \3q~lJI fclxrr \Jffffi" ~ I
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~-mtf.:r -$, ~ Cfl Rl Cfi,,!(JI ~ "CfiNUT-fr ~ ctT ~ it ~ mcrr ~ 3tR ~ 6RR
~ :prtT1T it Cf>lfi mm % I mFr 6RR et ~ ctT Cf>lfi Cf)T ~, -mtf.:r ~ ~

-fr ~P+l~'111<'11~~'i, ~ m:cr .:mr:fin<:rr3iT ,rm- ~ lTm % I ~p+j~'11lC1161J~'i, CffiT
, rclT~ ctT mm et -m~ ~m ~ ~ I Tffi 3fd":ftnm ~ 6RR ctT IfflfflT

rm- ~ Cf)W,T % I ~ ~ if \ifT ~ ~ctT ~. om fug ~ mcrr ~ 3tR Xilli 1'"'4
~ ctT gc;RT it 3w:rcffi mm % I ~ c#r ~l(:rr-q'<i Cl Md I Cf)T -W:r~ ~ .~
<:IT ~I~lil ~ -fr \jfXT ~~:r m-er.:r ~ ~T fqc{Zm45'< 01 ctT ~ cm ~
\Jffffi" ~ I ~ 3fCR~"CR, ~ et fil!13'1t1~T ~ct ~"$-~ cfi ~
(YfCfUf iT ~ ~ ~ Iq et -m~~~, ~ mtJ.:IT Cl'iT \.~-p-XUT mm % I

~) ~~C:'~ Cf)f ~: ~ if ~c--th!+q)c: Cf,Uf, ~ Ca++3tR
Mg++, ~ (YfCfUf -c;ci~·mm~ -m~ ~-Q.N 3l-xt-gct;;r # fcrSP1R im ~ I
CifCA" et lJ) ~ '{"<! '{ijq m ~ \jfXT -fr q Rq ct'i <:IT -qT 'Z"Ef cF ~ I'! I ~q;
q<lfq"!ol it qRqct'i ~ '{ig<'1'i cn1 ~ ~ I ~,Ca++ 3fR Mg+~ 3lfq.TI
cm ~ ~ -fr m CfRCft ~ I ~ W 3ITffi fRir ~ % ~ ErRT~?f
it ft~ mm % I CifCA" ~ ~ -fr -efT ~ it qRqct'i emn % \JiT ~ ~
~W1Tfcm CfR(IT ~ I cb~'1~ccpor~ if qRqct~'i -fr ~ ~ ~-gm
~, ~ -mTI ~fi~c;'i~~~ ~ I~, ~ 6.0 -fr ~ 3lCfa)fq-ff m WRIT
% 3m ;ffit;r 3lCf~ur ~ 5.2 -fr 5.3 "CR ~ mm t vmi ~ Ca" -c;ciMg++
311fT ~ ~ ¥ -gm ~ I.~ ~ Cf)Tf.1litur, ~ 3lR ~ ID'<T~
cb'{:ft~c C!fC!X~ ctT °ft~ "CR ~ mm ~ I ~ ~ ~'~, cb~~c
cpuTfet ~-Q;j;flCfi"!UI ~ "CfiNUT~, \I)c;r (gel) ()mx mcrr % 3TN \nl "ffl1«i

~"CR W ~ ~ -fr ~ mm % ~ (JR" ~ ~I~ ~ iT.-
~-~~. Cf)T ~.~ % W \Jfc;r ~ ctT'fcR"=cAT <:ITTI?I" cfi-m~
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..

~fl <PT fPftijRUJ 3Tl"x~Tq o'~ lR ~ ll1Wf: ~ ..Xii~t1 ~ Cf>T

~ m er, fu<), ~ CBI ~ "ff1~ ~ \iITffi t-. 3fR m~ Xil~d

~ cm- ~~ f$zrr \iITffi t- I f~ ~ ~ ~ 3fR ~ \3'd'<1't"F<
~ /ftmc;r-i cf; ~ ~ ~ ~q Cfi11T, ~ BUT ~~, 6FT ~ t- I ~
l), <:ffi BUT ~.~ fcr~· (~~) m ~ ~ I ~ ~ ~ ~ ~
\31CPT fcriffq ~ ~ ~dT ~ I

clqcf~ \rq'~~c ~ TR r6.SOJct>lfl <PT Y1Wf: JiCfCl'!i ~ Cf>T ~
tricP ~ \JlT ~ ~ ~ .11 WTtfcrn mm t- I ~ ~ ~ ~ ~
qRUlllOJ{<N)Y Ji<fcl,!=j Cf>T fTh'!:CC1~Cj')'(UI mm t ~ ~~~ .f.1+:;:r dl4lOJl'1'i

LR I c:rcril,,1 ~~ 11, ~ tR11 ~ 31CR{l.lT 11~~mm t- 3fR ~
iT ~ ~ ftb~~ m Will t-! c>1<fclx=j ~ ~ cf5C1~lllSi cp13l!6itl cnxm
~ q '!'\1 ~ CfRUT m x~ m lfCttT m "\iITffi ~ I fcrc;fr;:r ~l 'if Ji CfclfI~ ~*~.,eR ~~cr CfRill ~ 1:rv:;~ ftl)~~~·~ m-;f LR ~ :FRl ~ tm t- I
B-.sl,(ul ~i~lt8~<'.fR'Jf .~ 'cnl~ LtRq,Jrr ~m0iTctT t- ~ BUT GPf ~ ~'I
3rR~c;fr(vxiJfen ~ ~'C1~IWI mm ~ I <:ffi~IT TmT t- fFn~'!T. ~

(~R, ~j,c1'i~~(>lmcf; x=rr.q.·Ef -i{ ~qRCjRfC"1 ~ t-I ~ ~~.r ~ 1J~
-qn TITf (j,~~ cBT" cf>'c1ftmB 3TCTa1l:fUT ~ 1Aft1 cnft xi ~ G-i ~ mm t- iJlT ~ ~

~ 'I~ qft 7ft cRfR q3T mm ~ I ~ ~T~ :;j'~TFcm mm ~ j <r~, ~4fq
'+f~ (frozen storage), ~~, cf;x{A- ~ 1J~ "R ~ ~ ~ mtFr 3lQR'clltf<:r
~~I

1) ~iT-l ~ Fclqzfc1Cj'),!UI q3T ~ ~ I Fclqzfc1(f)'(UI xf ~ ~ ~ ~
m-b<r Cf>T -;wr ~I

.............................. - ., .
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'~\ill~li ~. \i~\{Cb. t vn-' tftm ,3lR ~ CfM~ICbI3IT -ij -qJ<l \iffff ~ I ~\ill~li

\iqlq'6l[j~ IARlffi>,\QI~ ~ m~~ ~ 3l1R "# ·crlt\{lfll\Q~Cb qRqct'1

~ amrr ~ I ~qJ1C'11~'SC'1 3lR mtffr ~ ~w ~3lR'Rrm ~ ~ IARlffi>\Q1
~m~'BW 3ITClR ~ q~I1Cfl<1fc)x)\iffff~, ~ fcp,C'1I~qfl, CfflT ~ ~

crrR ~\ill~ li I ~, {ITq"'1", ~ ~ Cf>T~IRl FcWt ~ w:rrcr ~. ~ I ~ -ij
~\ill~li 3nl'1' <:TT~ ~m m ~I

(

~ ~\i1I~li Sj~~R1cB)\Q ~ ~ li5Ctll!\of ~ I~ 7ftT (31~. C'11~qfl) ~ ~ W
~'I ~ ~\ill~li'i Cf>T~ ~ ~~ ~ cm,~ ~ ~ 3lW~\Q$ ~ I

'~~ c6 .cpJ<f

• 3l1Cff1~Cb\{O~ ~\ill~li (31~, q'<lcffl)~fl) I

• CfflT (31~ C'll~ q fl):cnT "\ilC'1"31q Elc '1 ~ qrc;rr C'11~ 41~ reCb ~ \ill ~ li I

• H202 Cf>T3lqElc'1 (31~ ~clcYlfl) I 77
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. v) ~t"fl: ~ ~ ~ cf> ~\ifl~li ~ I ~ ~\ifl~li cgt9 ~ cpl ~ ~
~-~m -q 314ijllFfl m cf> ~ ~ I ~ ~ <r<:rr ~ ftp flllil'"X:Ict~'{

1N, 3BoC 1N 314ij<Fi ~ (reduction time), ~ -$I ~ <i> ~~
. 31ij4 1fd Cf)mm ~ I ~ ~3lT ctr ~ cf> 1Wl cf> ~ -q.. \344P 1 f$<) \rfl-a
. ~ 3iR ~ &RI ~ cf> ~ -$I WIT f.mffur ~ ~ I <:rg. -4~~JR ~

314ij<Fi m cf> ~ ~ mm ~ I R\5~efl (Reductase) -$I ~ma' -q
-;fIc;rr "{rr ~ ~J)T ~ '\J1'Rff~ I ~ ~ \RfCflT -;fIc;rr "{rr ~ mm
~ \RAT 3li$p ~ mm ~ I

vi) ~"fl: ~ 61~'Rl\if 'i er'!lCRi1~\5 cf> ,314~ c 'i cpl PIy f(;j R5Jct l'l fd Q:> 1I 1 cf>
31-JfIN \3 cSl Rct ~ctT ~-

2H
2
0

2
cPc!(q?f ~. 2H

2
0+0

2

<$cl JI fI -$I l1f?lT fi1"1 ~3lT 3iR ~ 1ft ~. ~ W -q fi1"1 Ncfr ~ I ~ ~
. cpl'~ '\1l'R ~ '''tlR ~ '4T wrTfcm mm ~ I <$cIJl'{i -$I l1f?lT, if)1C11~1i,

~ xTrr ~ ~ ~ cf> ~ 3tR ~ Wr ~ '{:j~ct ~ m if)lC1lxtli ~

. m ~ t1~ct ~ -q 3li$p Ncfr ~ I ~&'l1CPlCf)l~c (leucocyte) -$I f1'r-:rnT
cf> ~ m. \JIlcfr ~ I ~ ~ -q ~CfeRlIl cf> 10I'i~f% cf> X1T~~ ~ I \il6f'

~ cpl 65°C m 3li$p 1N lJ4 fcpn '\J1'Rff ~ err ~ ~ m '\J1'Rff ~ I

vii) ~~ 311<ffi)~~: ~~\ifI~1i &RI cot lfGTm q)f 311Cffl"1Cf),<01 mm t
~ ftp ~~, 61~41C!<ffi~, 3l~61~\5, 3lICffl14~{H, ~ I 3Tct':3IT

2

3iR 31~61~\5 -$I ~~ -q Plyf(;jR5Jct l'lfdfi!'>lIl Ncfr ~:
~2ft;:r 3{fCNf)J?f .

RCHO + H20 + 02 . ~ RCOOH+H202 .

~~ 31ICffll;§fI ~ q)f ~ ~\ifi~li ~ 3iR 190~ -q.~ ~ ~ ~ I

~ ~\if 1~ Ii -$I l1f?lT >rfd' 71l<l fi1"1 Ncfr ~ 3iR 6[ffi1 -$I 3m~ 31-JfIN ~ \JIlcfr
~ I ~.CffIT JC11UjC1~ ~ ~ I ~. ~ m ~c'{~(YCf) -q ~ ~~ fcpm un
~ ~ I Plyf(;jR5Jct dlf(;jCf)I'~ -q ~\ifI~Ii'j -$I PI ffwllct 1 1N ~ ~ ~-

~~ ~~
I

d q Ji 1'1 (OC)

C11~qfl BO°C (~ WIT 60°C 1N) .-1.

q' ";§ 72°C (30 111'ic cf> ~)2. ~xICfflI fI ..

R'S~efl (Reductase) BO°C ~ ~3.

<$clJlxi 65 ~ 70°C (30 111'ic cf> ~)4.

lfllxi cB exi 62.5°C (20 fi1;:rc cf>~)5.

6. ~ 75 ~ BO°C
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-............................................................................................ . : ..............................................................................................

.• ." ~ : .

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

\ .
2) ~'if I{lE:Pil'i cgtP ~\JiI~SOj'j~ ~ ~ I

• ••.•••.•.••••••••••••.••. '••.•.••••••••• 0" •••••• ~ ••••••.•••.••••.• '0" •.••.• io •••.•• - ••.•.• _,. -••.•.•••.••.•.•••••••.••••••

..

• •.•••••.••••.••••••••• ~ ••••••••••.•••••••••••••••• "0' ••.•••••••••.•••••••••••••.••••.•..•.•• "••.•.•••.••

, "

3) \JIC131q'Elc'i RI,<xidl ~ ~ \3f1'<GI~1 3tR \iITfctw/~ Tiel q)f .~ ~
.. '

\IT\" C!\JiI~ l"I.q)f ~ .6fC1TC!' I

• •••••••••••••••••• 0 .••••• '! •• ,_ •••••••••••• ~•••••••• & - ••• "0 •• ~ ••••••••••••••••••••••••••••••••••••••••••

, . '

....................................... - .. .

..................... - , / .. " , .

............................................................. , .
I

i
. ~

10.6 fll'<I~1

~ q)f "ffi'T Slfix-<p,<oll"lt5eqcrf ."CffiCj~I·<:@ ~ cm ll1f "itffcpm \jiT(fT ~ "ill ~
~ 6iG m.\iITWrr I ~ ~ ~ ~ ~ ..~ I,3tR .<r61ft ~ ~ ~
~ ~ ~ ~ ~ ~ ~ fWl \JIC1 ~ ClIB4"lcp}OI ~ ~ ~ tOT ~
,~ 3lICl~~cp mm •.~ 1 ~ ~ ~ q)f '~a1Uf ffilR q)f m~'~
m~1

80

'dfq ~ "$T ~ SlRl=>~I~~ ~ ,fCP Qlx-d{1cp,<OI, f.1\JfYClIUJ:.C$,{~I,¥ (fftFf, ti'Elf.1t1

~, ~t$)cp'<OI 3tR ~C1~c!1-Sltix"<t>'<011 ffi'Y'"'i" ~ \3Q~)JI "'<f ~ 1f, ~ ~
.~, mtRT ~ RI~R1cp,<bl, (>IqUT tige-H, 1f QRClct'i, ~. ':ctT SlR1Rl=>lll,

Q5'!ll"I<>11cp,<ol,Tiel q)f.6f'i"iT 3tR cYlCfclfl xf'~ ~m ~ ~ if qftfct'i \ffim

%'1 ffi'Y'"'i" xf ~ 3R:l ~.if 1ft QRClct'i 3mrr~ ~ Rn tfCm Tiel q)f~.
3{ICNf)~d fcRTtft ~. ~3tR ~ ~ RI~'I~d-,ii 3tR ~ "$T ~ .

10'9f11 I
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~ cf; Fg4)4>,<ol c#t Cf\Jffi ~ ~Cfclxi "4>TfSbx-cC1t)14>'<01 mm t Ca'" ~ mm
t- 3lR ~ cf; Cf>OlT'"4>Txi j'6il ~'i mm t- I ~ -q ~ ~ \JjI~ 41 ~-em m ~I
~ ~. cf; lOIfi{<p,<OI ~ ftp 41{f\{)4>,<OI -xf ~ ~, o:r~ q)lxi~e'<1 3lR
~'lq'<lCfX:fI~'<1, ~ Wr <:IT~Cf)lCf)l~cxi cf; ~ cf>~ -q ~clc'l'<1 3tri ~
~afOT cf; fc;r4 c'lCfclq'<lffil~;S ~\Jj1~l1 I

10.7 ~ 16<; 1cl(.;ft'

" ~~ ~ ~ i3~'<4> W \3414il4't ~f?lf?b~1 ~ ¥. t-!

lffi{t ~ (f) ,<0 I ,<'PI"j1'1 4> Xi~3lf cm ~ cf; fc;r4 ~ q;)- "lJlf Cfi~

c#t~1

~ q7f ~~-q~~crfl

~RI(f),<UI ctr ~ ~ &r'<Txi'<il'il ~ \il"f(fi ~3f~

~\Jj1~l1 <:ITmtR I

. 10.8 ~g.~ 9:«1~.
Jennes Rand Patton S, (1959). Principles of Dairy Chemistry, John Willey, New
York.

Webb, RH. and Job' .son, A.A. (1965)., Fundamentals of Dairy Chemistry, AVI
Publishing Co .•Cc..necticut, USA.

Ling, E.R. (1956). Text Book of Dairy Chemistry, Vol 142 Chapman and Hall,
London .

..... "

1) fc)CflIflCfi,<OI(denaturation) cm mtR cf>~ -ffA-~ ~ -q qRClct'i cf>
~ -q ~ fcpm \jfT ~ t- I ~ mtR cf; "rR....:mtT3hf&R4>
fi"<il'iIi;ii4> qRClct'i 3lffi ~ I fc)CflIflCf>,,<olcf; fc;r4 \3'd'<GI~t)1~ mtR ~ ~
mtR·~ ~P""1~'114C1'Iif2Jf&'i,c4Tcr ~Cfc14C11if2Jf&'i, ~ c'lCfCI<'1if2J~'i 3lR
~ 31~fI:t'i I . ,-

SJ

/
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2) ~ ~ YcfCf'l'tl ffi q)f ~ H
2
S q)f ~ m ~I <r5 ~ 3p:(1 ff1~1

~~~·~N<T~I

3) ~ q3I !>!~ffi>tll et>.GT 31fl1cpffCf)~7""3l'1~ ~ i91Cfcl*l ~ 31(>i§im~\S

cpf. <:ITCHO 3tR NH2 <:IT~~ ~ ~ ..~ <'11~'{fl1 et> ~ cpfl

4) ~ ~ et> ~RoillifClf)q i91Cfcl*l q)f AA dlqlil1 tR ffi>'R("j~Cf)'{OImm
~ I ffi>{(:("j~Cf)xol ~ tR i91Cfcl*l CaH ~ ~ mm ~ 3tR q5<'1~ltlli <P1 ~
"Cf)ffif ~ I

5) ~ ~ et> ~ &lCfcl\i1 xm et> ~ ~ qRClRtd m ~ ~ if FcHfCI:>"<l'q""f
~"Cf)ffif ~ I \JlT ~.fclcf>R 1iT1T \ifTdT ~ I

•

. ~ .

1) ~,,~ ~ \ic;),,<Cf)~ \JlT t!ttlT 3I'Tx: ~. CPl~I4}I31T~ -en<) "\l1"TCf ~ I ~\i1I~li

\iqlqil;[j~ qRClct1 c;mf ~ ~ ~ "f<Tti ~ ~ qf~qct1 -.:nff mm ~ I

2) ~ ~ ~-QRf ~\i1I~li ~:-

. ~.

3) '~, ~ CffiT -xt &jcl~RCf) 3p:(1 ~ ~ ~ 3tR ~ "[RT, ~ ~
. \Jf(Yf3lqtlfed Fc1"<*ldlet> ~, \ifjxGI41 m~I

82
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------'~---------,._----------
ilCt> I ~ 11 ~q 1{ l:ffu"lffCP, f~f'q ;et ijj• ~ J5ICf)

~ \3YiCf>i 4g"ilIYi
-.'------,----------- ' ,-

, 11.0 ~

"' 11.1 5HflI q"lI

11.2 ~afCI'>

11.3 ~

11.4 ~.l)fCp

11.5 ~

. ~16i;lq<1111.6

11.7 cgt9' \3l:f<1T<1T ~

11.8 .6llu -q~;:l;"$ \Yff';:

11.0 \i~'~lJ
_______ " . .,...... • ..1.-' -:..

• 31~ Clffcm 'IDXT ~l if \3q~l~1 ~ ~ ~ '{Wil<xl tfrtxarcm- q3T
qR~IOlrtl·,

• ~ if ~ ~ 'PT ~1ffUT CfWIT;

• ~ 31lW1J>fUT<PT f.1~=qd CfJBT; ('f~

• ~ c#r ~'cBT ~ CfJBTI

-------,'--~,~,'.-------------
~if '<Ixi III f.1Cfi l:lft rift ~.:-rrA~ 3tf"x 31lW1~ <PT, fi1;:;:r- fi1;:;:r \3et~~41 ~
rllC'1III I \JTIctT % ,ftlrrq, <:m f.1~=qll~crCfi cmTI VfT Xi'CPdT ~ f$ PFA ~ c5
3R.r'f('f ~ '(,0;1 T~C'1lrtI <:fm~: ~ ~ I <:m ~ ~ if ~ '41 ~
3fCTlICf cm fl1c;rR c#r ~ .,-tT ~ ~ I ~ c5 ~ <:m GU'S'111l ~I

'<lflllIf.1Cfi ~afCI'> 'PT '41 ~'if \3q~l~1 ~,~ ~ ~ffiG~f3fR/<:TT ~ if
~ ~ ~ f2l~~ tj 01 cfi x=r:m I ~a1cPT cm ~ ~ 1:fGT~cfi ~ if ~
q)X ~ ~ \J1T, \Jf6I' ~ 1:fGT~if ~ \Ifffi ~ err <:m ~ fcnucR. 3ll#ICfi,<ul

<:TT~ ~ <:TT~-7fCYR c#r ~ <PT'~, \ffi ~ m <:TTcrc;R cfi ~. '

m-ff ~ I 'Bmf if ~ c#r ~ ~til q't1l \n111 .,-tT ~ ~ ~ 11R~ \JlTdT 83
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, /
! .

, '3R1 mT 'H61ll tll ~ trnT c;rrm:rr\JIT ~~' 1 ~ tR1&l1Jf cfi "ffi~ !f6" cfur ~
~ ~ ~ I'\jfffl ~ ~ ~ ~ 1~a1CPT qft ~ ~ lIT?IT '41 ~tR1a1OT

~ trnT ~ \jfT,~ ~I

• \[CP ~ ~"# 5 fl1.fR. ~ ~ 3tR ~ err fl1.fR. 'HIRtl 'H(>jq:<rRr,fl~,
- ~ FeCl3 mT3lfc1 Xia+TlIT?IT FclWil'i m, cm ~ ~ ~ 'I !f6" tm'i' xt re

~ ~ wm !f6" ~ qft ~ mffi 1R ~ 1NCf~ 1 3R1 ~ cfi
"ffi~ ~ ~ "6T'iT ~ 1

• err ~ ~ cfi fl1c;R/~ c5 x~ '1R ~ ~ {R \JlTt1T~ 1 ~ 3tR
3R1' cfi ~'cf> ~~ iw ~ ~ cf> ~ 1R 7f'R ~ 1 Uf11Fft ~ trr;fi ~
Cf)T ~ q;14R1''i / 4>14(>j;g61~;g -$t ~~ Cf)T ~ CR"ffi ~ 1

il) Sf>P:IT~TfTtq) ~ t"tC

!f6" ~ 4>14R1'i cf> "ffi~ ~ ~~f?plll Cf)T ~1ffUT CfRm ~ 1 4>14C'1;g61~;g mT
~ "# wlJil~lfqCf) ~ Cf)T ~ ~ m \JlTt1T ~ L ~ ~ ctr ~
~Rlf?plll wlJils;.lfqCf) 3R1' 3tR 4>i4R1'i cf> ~ ~~f?plll cf> "CpRlJT mfft ~ ,

, wlJils;.lfqCf) 3R1 cfi cITR cm wlJil~lfqCf) 3FC'I'(1,8 ;g1~61~~1cffi) ~~ -3,
6- ;gI~'HC'451PI q) 3R1) cf> ~ tffi;r cf> X')q "# ,~ fcpm \JlTt1T~ 1 cITR cm 1.00

fl1.fR. 72% a, S04' (100 fl1.fR. ~ "# 150 fl1.fR. '{i IRtl n, SO4" ~ "# ~)
"# 0.5 m. w1Ji1s;.ifqCf) 3R1 .~ ~ fl1c;rrCl?'X~ fcpm \JlTt1T~ 1 !f6" cITR

, ~,~/~ cf> ~'cm men- ~I,,,--

, '. 5 fl1.f%r.Tf:~ 3tR ~fl1.fR.fu:rr s3lT ~ ~ ~ ~ ~ "# ~ 1

, ~ 3TTWf cm H3 P04 3l~qztl ~ ~~.~ \JlTt1T~ 1

• ~ ~ cm,~ trr;fr"# ~'3tR \JlT ~ 6Rm ~ ~ ~ ~I

• ~ ~"Tf'6XT ~ ~ Cf)T 6P1'iT 4>14R1'i mT ~~ Cf)T ~ CR"ffi ~ 1
~ mT {furffi ~ "# ~ q;14R1 'i mT lIT?IT 1R ~ ClRCfr ~ 1

ii) ~~31R~W

4>14R1 'i ,mT 't1'X6'~,~~3tR ~ 1ft fllJOjI~ xlfilllPlCf) ~afCP ~ 1
Cf6"<ITm'~ ~ (H3 B03) <IT tM~llJOj ~ (Na3 B03) cf> X')q "# ~

I ~, ClIlqlRCf) xlfllll'il cf> X')q"# ~ '6TIl ~ I,err ~ cf> cp]'TJ\if mT liGG~,

~ ~ "# flxC'ltll ~ trnT ~ \jfT ~~ 1 ~ ~ 3ftx ~ mT,
~ "# cp]'TJ\if 31J"(114>tl ~ "# c;rrc;Tm \JlTt1T~ 1 ~ ~ ~ 'i \ill ~ c: cf>• cm~~~1
• ~ '~ mT ~ "# 20-25 fl1.fR. ~ ~ 1~ cm, ,1.5 fl1.fR. 'tfR

61~~1CfC'11RCf)~ f?tC'lICf)x3lJ"(1"lqztl ~ 1

• ~ cf> cp]'TJ\if mT ~ ~ 3tR ~ cf> "ffi~ ~ "# ~ 1 3lJ"(11qzd' ~
, ."# ~~ ~ 3tR -gcrr -q ~I

/

~q it· ~1HCfi, ~1-llif<6,

~JJT'<iJ "ri ''''~ <rtfilR '

.,
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• ~ *"M ~GC1IC1 ~ ~ ~ ~ m ~ ctr ~ Ncfi t 1~
Q)T "M ~ ~ c;m;r "M # ~ ,\mm t \JfT 'fcn ~ ~ m me ctr
\311ft~ Q)T c;fafUT -g 1

• ~ ~ ~ lR 31J11PIl111'CfT&Tcpuylm 31 J1'1PI l11 t:ffi;r Q)T ~ "M cm
#rc;rr m ~ m \ilTffi t ~ HCI cfi m~ Tf:31~lCb,<OI' m lR Tf: WPC
mmtl .

ill) -ij"1un ~ et> ~ 3itx ;ffi ~ llli -ij"1\It) ~ (! (~)

<:r5 ~ ~m ctr -WJfr cfi -qfu-arcp ~ I' ~ 'i \111~ Cb ~ 3lR 'ffiCPT cYfCfUT,

f11~l1Ji ~'i\111~c ~~ -qffiarcp % I ~'i\111~Cb ~ ,<Wil'"<ldl11 ~ f11~l1Ji
cYfCfUTcfi ~ # ~ fcnm \JfITIT ~ : ~ <:r5 ~ ~ ~ 19)C1'i ~~ C1 mm t
~ f11~l1Ji ~'i\11I~C ~ ~~)r mm 6-1 f11~l1Ji cYfCfUTcm Vf6f -qffiarcp cfi
~ # ~ ,fcpm \mm t ID err !f"~~ # 4RClRfd m \1ffiIT t 1~a+i\J'l"IClI~
~ ~1R1~~ cfi ~ ~'i\111i'?Cj') ~Q)T ~ pH 2.5 ~ 4.0 mm t 1~
~ # ~ ~2R (ether) cm f.1Cf)IC1~ ~ ~'i\111~Cf) ~ Q)T qm "il<'I'm t ~
~'i\111~Cb ~ ~2R # 1jC1'i~~C1 mm t! <:r5 anfm l=fIUl1i' # FeCI3 cfi m~
;HC1J11'i c;m;r 3lCfalq ~ t 1 ~ Til~ ~ # c;m;r ~ "M Q)T ~ {f1

iJffiil t 1 .

/

• ~ ~'i\il1~Cb ~ ~2R # 1jC1'i~~C1 t "lf5 50 fl1.fu". ~~ ~2R
~ 1C1Cb'< (f~ ~ ~ f%c;rrCfR" PICb1C11 \jf[(ff ~ 1 \rl(q' 3lR ~2R ctr lR(f cm
~~ ~ crR'fr~ # 31c1'T m~ \ifmT ~ 1<1ft l:ll1rn ~ \mm t 3lR
W 31c1'T -;ffiT Ncfi -g ID 10-15 fl1.ft.r. q~'!~l1Ji ~2R (b.p. 60°C) -mm \jffffi"

t IlRCITcm 1200 r.p.m. lR 314$~d ~ ~ ~~ qR 1

• ~2R lR(f cm ~ ~ ~ fctgcf ~ ~ lR ClIt4lCb'<OI fcnm \1ffiITt 1

• ~ ~ ~ ~ ~ cm ~ cfi 5 fl1.fu". m1T # t:ffi;r.~ \mm t 3lR ~
XillR m# ~ ~ \1ffiITt 1~ ~cfiGT ~ -g, 3l~, FeCI3 ~

3lR~~~I'

86

i) FeCl
3

tR:: \34><lCfd ~ XiN cfi -qq> m1T cm NH
4
0H tffi;r ctr ~

~ ~ CfR" anfm ~, Cl1ty"lCb'<OI ID"<TNH3 cm f.1Cf>rc;r ~ 3lR ~
cm egg fl1.fu". 7fll "CfAT # tffi;r ~ 1<1ft3l1 Cl~l1 Cb m ID t9R ~ 3tR 0.5%
(fCX~ FeCl

3
tffi;r ctr egg ~ ~ 1"M cfi 4RClct;:J lR ~ ~ 1 flC1J11'i

c;m;r ~ R1~ 2:C (3TCI"al-q) ~ 'i\11'1i'?Cb ~ ctr ~ ~ CR"ffi" t 1

ii) "fl~I)~ij li1 ttcl'< m:
• ~"ill'<" cfi ~ ~ # 10% NaOHtffi;r ctr 1-2 '~ ~ 3lR •

~ ~ mR '(j'Cp Cl1tyl Cb,<ol qR 1



• ~ (~ ~ ~) +l 'fCP fi1.~. Cone H2 S04 3tR KN03 et> .
RP"R: C'1 ~ I ~ \ifC'1" ~ LR 20 flRc CfCl) "lf4 qR I

• s=st qR 3tR 'fCP fi1.~. \ifC'1"~ 3tR ~ I NH4 OH ~ CiR ~
3P1~PfCf>C'1 ~ 13141Pl<Pi f.itc ~ ~ 'T<lT m, ID \ffi ~ m
~~~I

• tffi;r cpl ~ ~ +l $'{"{il"fl Rd qR; ftt;rr ~ ~ ffi\JfT thm ~
3lli~ Plllli xi C'4'l1~ \S tffi;r Cf>'T¥ ~ I .

• c;m;r ~ ~ 'PT ~ ~"i\J1l~Cp ~ Cf>'T ~ 'PT ~
~ t; I ~. m LR ~ ~ \1ffffi t; 3tR "lf4 m LR "$XTm
lfu;rr ~ ~ t; I

~c: ~C1"lxi~ cp. ~ C1TC'1"m ~ ~ '4T ~ t; I ftR '4T <m ~
"lf4 m et> -mG ~ fr ~ t l'.IC;C'1dl ~ I

<m ~ \Oj~\J1x~feCl t; I ~"i\ilI~Cp~ Cf>'TCff$ ~, <m ~ ~ +l ~
~2R, ~ xil~fll~~cp ~ ~C'1"i~~C'1 mm t Cf>'T f1$llldl ~ PlCf>IC'11
\1ffffi t; I

• 134'!lCfd ~ +l 0.5% ~~ FeCl
3

tffi;r Cf>'T'fCP tG ~ 3tR "\J1T~
fFfill t; \'ffi LR UTR ~ I

v) ~ft<p Cfclhn~6

<m ~ 11RT ~ c;rqur t; 3tR ~ ~ ti ICfd t; I <m '4T \OJ''1~ x~ feCl et> ~
4f 134£ll~1 fcpm iJffi11 t; I ~ CfC1lxl~\S "tJlc;r ~ Cl'iX~ ~ ~ IixCfgRcp

CfC'11xl~\S 'PT tmT wrn:rr \1ffffi t; I IixqgRcp Cf<1lxl~\S Cf>'T ~~ +l ~
!>IRi~ec(3TCTaf"4) ~ t; I

~ 'PT ~ ffi~ Cfc ~ CfR "dM ftp ~ "i \ill ~ cp ~ et> fWl thm fcpm ~ I

• ~ cpl1-2 fi1.~. \ifC'1" +l tffi;r ~ I ~ 3llClNcp m ID UR -RI

• tffi;r cpl ~ ~ +l $X"dI"flRd Cl'iX -R 3tR 1:1 HCI tffi;r +l 15% ~

CfC'11xl~\S ~ Cl'iX ~ ~ 3tR m~ fr m~ 1%c;rrcw ~ I

• ~ ~ !>IRi~ecVcPC mm "\J1TSnC1
2

~ tffi;r 3tR ~ LR -u- ~ +l
qRClRfd m \1ffffi t; ~ IixqgRcp ~ ~ t; ID ~ ~~ Cf>'T~
mcft t; I

/

~ -q tJt«ercJi. f.rsI~.
~~ ~ \Vfitfr .1f6ifA

87
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vi) -llltfilwr wPrc

(ffi ~ ~ cm ~ m~ftm f4~c>l~ul m~~ ~a1cP.~ ~ if wITrr
fcmu \jffiTI ~ I wTBc 31TiAT q5TCNm ~ ~ tffi;r ~ ~ Cf>Tmm t I ~
Cfcfl'<I~~ Cf>TWWr ~~. ~ ~·~arur ID'<T 4~e~I~l1 wTBc Cf>T'RIT ~
\jffiff t I 4~e~1~l1 ~ qft .~ if ~ wTBc Cf>TwITrr m "$1 CNm

.~ ~ ~ ~ !OI~rqec (3lCTalq) €A ~ ~ I ,

• 50 fii.~. ~ "$11W1 (~) ffll \Nf ~ cm ~ ~ 'JwC~ lR ~
qR ~ fi:nx ~ if cD ~ ~ ~ 550°C lR 7l1f qR I, .

• 1W1 if 3~ fii.tB. dil HCl ~ 3tR 7l1f ~ ~ mrl t:JTc;r ~ I

• ~ fii.~. ~ tflcq- it 2N NaOH ~ cm "¥-"¥,~ ~ \jf6f ® fcp
-tffi;r arrfu1 ";f €A ~ I (pH ~ ~X1T2.T ~ qR) I -

• ~ fii.~. ~t11f?:cp ~ ~ 3tR fi:nx 0.5 fii.~. BaC1
2

tffi;r ~ 3tR
~I

vii} ~~t\iR"~Cffi Iiil~

(ffi 6JSff ~IFcffi~IIc.fj 3llCfti1cp,<uft ~ t 3tR ~ ~ if wnfr ~am> mm
t I ~if ~~ !OI1~Rlcp <$clc>lti "$1 ~-effil if, (ffi 3l1Cfti"j\iFI 3tR \JWf if
~ m \jffiTI t I 61~~1\J1'i q'<lCffiI~~ 3tR 2.1I?Oll'(i~4c '4T ~ WRT q'<1CN11>§'(i .
~ cm ~ Cf)X ~ ~ I (ffi ~ ~ f.1m;fi ~ cp1 ~ ~ ~ ftm·

. \j4?Ollll ~ \ill"~ ~ I 61~~1\J1'i ~'<lCffiI~~ cpf \jqlllll ~ t I q'<IRh'iI~C'fH

~1~~1'i ~arur ~ X1T2.T, 1.40,000 ~ "ffi"'<" ® f4E1l1I'i 61~~1\J1'i ~'<ICffiI~~ Cf>T
\(i'< C1d 1 ~ 'RIT ~ ~ "\(=fCpffi t I q '< I Rh 'i 1 ~ (>11-, ~ X1T2.T"lffi"<mXT -;fu>rr ~ ~.

t I 61~~1\J1'i ~'<ICffiI~~ cm ~4f\S~'i qclCffiI~~ tRl1ffUf mxr '4T 'RIT ~ \ill"
"\(=fCpffi t \ill ~ R~Jl'"C ~ X1T2.T~ ~ ~ Vi tm t I

\

(i) q '< I fClH I iil cl) 'i ~"R

• 5 fii.~. ~ ~ m~ if ~ I

• q'<IRh'iI~C'11'i jIDJ)~1'i ~ 2% \ilcfm t:JTc;r "$1 5 ¥ ~ 3tR ~ if
~I

\

• ~ ~ ~ Cf>T~ H20i "$1 ~-effil Cf>T'ftcpG ~ t I

(ii) <l 'i I ~ 1111 -qc) Cffi fiil ~ ~v2 Os) trttlffUT
I

. ~"1If\S~l1 qcICRil~~ ~arur. H
2
0

2
"$1 ~-effil if ~ ~'.'C1TC1' ~ ~ t I?:ffi' ,

~ ~arur t I 3tR 11ftarur~ ~ l1ftZTl1 if fcn<:rr'\J1Tffi' t I ~'11f\S~ l1

/
/ I



qclCffiI~~ R~Jl'"'C, ~ lJT. ~'iI~tlJOj qcICR"f:~-5V"20S q,1 100 P1.R1oH2 S04
. (6 Vol Cone. H2S04 + 94 Vol H20) # ~ Cf>Tcl? .~7.IR fcpm \JfTffi % I

, • ~ cBT~ ~ 10 P1.fB. ~ if V20S
R~Jlo:c:ct'r 10-20 ~ ~~ 3iR ~

cBTffis~~*~~cRl .

........................... : ~ ~ .
• •••••••••••••••••••••••••••••••••••••••• ~. ~ ••••••••••• ;, ••••••••••••••••••••••••••• ~ •••••• 9 ••

. .
• •••.••••••.•. ~ •• • • •. •. • • • • • • •. • •• •. • •• • • • ••• •••••••••••••••••••••••••••••.•.•.•.•.•.••.•.•••••••.••••••••••••••••••••••••••••••.• ••• ~"' z

.~ ~~~~~~..

•. • •• •• •• •• •• • • • • •• • •• •• •. •. •• •. •• •. •. •. •. •• •. •• •. •. •. •. •. • •. • •• •• • •. •• •• •• • •. •• •• •. •• •• •• • •.• • ~ •••.•••.•.•.•••••.•.•.•.••. ~ •.•••.••.•. ~ e •••.•.•.•••••••••

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

• I· ••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••.•.•••••••••••••••••••••••••••••• ' •••• ~ ••••••• ~ ••••••••••••.••••••••••••••••••

----------------~--~~---------------
, .

,

.~~. ",:)) ~ ~ if> ~ ~ Cf>T~ fclRrr \ifmT ~ I ~
~ ~, affim tfGr~.coT ~ cBT~ ~ ~ I ~ ~ ~ affim ~
(alkalis) ~~ ~.~ ~ 61f.1cPi'l!cp '6Rf ~ I ~ ~ ·tR. f.1£i?lOI trA
~~, cgt9 ~ tRT~ et &m ~ if ~ ~ Cf>T.1fffi WTT<IT trr X1cf)ffi

%J ~ ~ if 0.12 - 0.16 ~~}lld cBT~ '6Rfi ~, ~ ~Fcricp~~ Cf)6T0'
~ ~ I ~ ~ ~ tR "fI11lT'~ ~ "flT~ ~ irq; \ifffi1 % I 0.18 ~~}lld ,

, I

/
/

I'i-"l 1)" -qfuercp. ~1fTiICfi.
~JJfcl) ~ \Ffctft ~

.I
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~ I,~ 3-~ ~ it3-l1Jf;'11&1ft'c$('111RIT ~ ~ ~! m q;r 1RIT 'fi,<C'ltll
xl "C'1TfTm \i1T ~ ~ ~ ~ -M q;r ~, ~J>TOT <PT, 1% 3-l141J1'i 't:ilc;r
cI> X1T~ ~ <:IT ().'1ST -m tR", 3n1l~ ~ ~ ~ 1 ffic;T 11GT~ cCr llPT. '~ ,
cCr ~ ~ cntf ~ ~ I 115, ~ (>fM ~ cCr ~ xllT4C'1IC1c -m <PT'
6IlUT erR ~ t I \3c-q 1~ CPl &Rf ~ :$1 ~ '11?IT, <PT ~ ~' ~3lT ~ &RT.
ftRT ~ ~ cCr\~ cCr ~-<fR'UT, ~~fU:ill <:IT101Cltll f.1<:i?l 01 ~. ~

~ t:R ~ ~ CfCP 4§i.iI1l1 \JITffi' ~ 1 ~3lT <PT ~ ,qrc;rr ~ ,~

f1i cll Clc ~ men, ~ I ~ <) 'C'1Trr~f1l C'l1Clc ~ ~ it fir;:err ~ cpffi ~ ~
~ ~ ftp err ~ ~ '4T ~ ~ 1 ~. ~ ~ ~ rtC'lIClel mm~1
w2'-l1T?: ~3lT cCr gc;AT it.x:j~lfBd~ it 4§il11l1 \JfR,qrc;rr ~ m fcnm
\JffiTI tl 'fj'41Tfl$ fcl~Jl~olGRf rt61lC1c cpT1RIT ~'\JITd1 ~ I ~ XNC'1' ~
~ it \i1C'1'rt c11'i i t ~ ,CR1T cm PFA cCr ~ it "WAT ~I cgt9 '4Tm, \JlC'f ~
~ SNF cCr 11T?IT Cfjlf151\JTICf'i t i ~ ~ ~~R tR" ~ oNr 3lCmCf ~ ~.

~. ~ <PT ~ it,~ \JlldT %i,

~ ~cn Lff;a:p;T ~ 'B 5111JB. ~ ~ I 3WT cCr ~ tR" ~ \j6.t1B I ~ C'.p1 0':-0"[
cR'1

~-(:;r4'$f l:fm, 10% 3llll1JH tffi;r -a4lllll Cb"TcF.~ ,X1XB ~ ~~l;:Il!1si)wlffUT
'g1\T, WIT~ \i1TCiT,-gl ~ ctT ~~ it, xcTTl 3TT<i~ ~~ <PT ~,-c;R tR" I

\1f11:J~'~ ~ mt(f men ~ I

• ?lULl'I,.g).., ~ '$T ~ <IT en '¥ ~ I

• ,ijj4141 ~'~, ~ q;r~RT ~ <IT 31R' ctT ~~ q;r,~ ~r t I

ii) ~~ ~

'~ it ~ oNr cCr 11T?rT ~ 'cfi'~ ~ ~ \imfr' ~ I, 115 ~ xl ~ .
~ ~ 3-Jtx ~ ~ oNr '11GT~ cCr ~ if "fffifi' ~ ~ I 'VI~ ~ ,~ ~ ~

~ \JITffi' t m ~ ~ it ~ &m tffiT 'C'1'T WctT t- I ~ fffi'lRl11C'l
Rt;;\Ji;:C;,.&RT '4T'tim ~ \i1T X1CPffi~, "GIT, f$' ~wRT'qft ~'-#'~'~
-M~~I '

• . ~ ~ .WIffUT cCr ~ it 5 fli.fB. ~ q;r ~ ~ 1

• 5 Pi.fa. Rffirff11C'l.R~~;e ~ ~ ~ "<"mJ xl '~ 1

\I ~ <PT 5 fl1"1c ~ ~ ~ \Jffi ~ w~ m ~ \1CI1C'IT iR ~ (jq) .

. ~~I

• .. ~ 'C'1TI1 ~, !>lfft fCl2:c' ~. W~· m ifrcfi' FAT. q;r ~ ~ it ~ 'cCr
~~Cpf~~.~1

<,
,,-.~

/ \
/
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~ if J (j(f)1Xi \N1cf>T ~ ~ et ~ ~ \iffiIT~~ I <:ffi ~, ~ mm
-t 3tR ~~'~ et ~ .-:ftoT ~ mm ~ I <:ffi ~ ..~!~chl~'5R~~re GRT

~ ~ ~ <IT ~ et ~ F4J<'1~C ~ t:[(TI ~ \iffiIT ~ I J(j(f)hi c#t ~~.
if, ~Ix 4?I~'5 R~~ re Cf5T ~. ~ -;fIc;rr m \iffiIT ~ I ~ if .J (jcf>lxi Cf5T t:[(TI ~
et~:

• ~ wa:rur -$1~ if ~ tB.tB. ~ Cf5T ~ ~ I

• ~ tB.tB. ~IX4?l~'5 R~~rc et ~ I ~ ~ if 3 PBc et ~ TfB ClR
3fR m ~ ClRI

• ~ ~ tB.tB. 4?'I{4?IJilRq~~Cl) ~ R~~re ~ 3fR ~ I

• ~ -;fIc;rr "{tr J (j(f)1 Xi -$1~~ ~ ~ I wr ~ cf>crc;r~ "ill -;fIc;rr
x1T~~1

iv) 1Lftm

xxi 1<:jRi Cl) ~ et "f)tf if ~ Rn Xi 1"11 et tjRf Xi x <'1d 1 ~ ~ ~ I C[<'1"c;Rr
qqr~ ~ et~, <:ffi 3lCffR fl':l<'1!C!c·et mx- CR, \Jlc'f et "ill~ <IT CRiT ~ ~

. if tffi;r CR" ~ \YlTill ~ I ~ l11Ul1l if F4J<'1~ c .~ cRfR eR 5CT CR" ~, et
~ -rm if ~ Cf5T t:[(TI "<'1'T1<IT\iffiIT .~ I enfu:ll11Ul1l if, ~ -$1~~
if, -;fIc;rr "ill 6XT ~ ~. -$1~~ Cf5T ~ <ffilT ~ I

• 50 tB.tB. et CbI'11Cf><'1"~ if 5 tB.tB. ~ ~ 3fR ~ tB.tB: ~x-Tl~Cf> ~
<IT TCA 20% tffi;r .~ 3fR ~ lfAT if 3 11i1c (fCf) 7fll ClR I

o ~ fii.tB. ~c (t9f'R et 6ITG ~) ~I ~ tB.tB. NaOH tffi;r ~ I
fl'n-x 0.5 tB.m. xilr~<:jii 151~qICfC'11X!~C ~ '3tR 3tcf if 0.5 tB.tB. ~ Cf5T
tffi;r ~ I

• ~ Cl5T \31Tf{~ T{, ~ et m~ -;fIc;rr "ill 6XT x1T ~ ~ I ~.

'v) 3PTI~ ~c

~f.i<:r:r ~ 'Br ~ ~ I ~. ~ CR ~. ifc;Rr -$1~ ~ ~ I
31Jil Ri <:jii ~ -$1 \Jltil Cf5T wa:rur,~ \Jltil -$1 ~ ~ ~ ~:fm,t9f'R
et 6ITG iffl ~ (filtrate) CR fcRn \iffiIT ~ I

•• ~ tB.tB. ~c ~ I 0.5 tB.tB. NaCH. 0.5 tB.tB. "!i'I~<:jii 151~qICfC'11'<1~'5
tffi;r ~ 3fR ~ I ~ 0.5 tB.tB. ~.~ 3fR ~ -qr;ft FIR if
20 PBc (fCf) 7fll ClR I .

• ;fu,TJ 3W1T Cf)f x1T ~, ~ 'T~ ~ ~ if ~ ID \JfRfT t 31JiI f.i <:jii
, ~ -$1'~~ ~ ~ I ~ 12 trtZ ~ ~ 'fi11<l (fCf) ~ ~ ~I

/
/

<t..1:l 1)' OOIff'P. f.n;q'qfq(f) •
. . 3lllf4-wP ~ ~ "CffiT.IFf
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.ne: . ~ ~ ~ ~<'1S11'i ~ ~ ~ t ~~-~ 2 trJ?; ~ ~ ~
rlTJT WTI ~ ~ ~ ~ \iffiIT ~ I

vi) CffiT ~ <m aTifUip ~ ~ 3f('1"lf (f>FfT

~ ~ ~ 3lfflRCfd'CffiT * ~~CbCbxOI "CbT~ ~ ~ f.1l:;:r qRqct'i "('1Tffi ~:

~~M ~ <:ITCffif ~ ~ cm ~ ~ if~ f.1l:;:r qRqct'i 3lTff ~:

• crm ~ ~ ~ ~ ~ ~ crm "CbTQ)l1 -g)-;:rr I

• 27°C"4X m ~"CbT ~ "CbT~ ~ -g)-;:rr I

• SNF Q)f \3'tildx l>lffl~ld I -

viii) "\if(>J .~ (fR ~q <m tJffi>IT ~

~ ~ xW"Iir£!d: ~ fl1c;rr cpx ~ <'11Clc ctT \JfTCfi ~ ~ ~ ~ "('11'+l
mm ~ I ~ ~ ~ f.1l:;:r q Rq ct'i 3lTff ~:

• ~"CbT ~ 27°C"4X q)1f m \1lTc1T~ I

• ~ ~ SNF ctT l1T?IT q)1f m \Jffift ~ I

• ~"CbT ~ ~ q)1f m \1lTc1T~ I

(i) ~q c6 31N~ ~ q)J ~<fcl~ Gm ~

~ ~ xW"lIr£! Fc1~c'ltjOI ~, ~ ~"CbT f.ltTRur c'lCfc'l41cx ctT tn:;ltldl ~. M
\1lTc1T~ I c'lCfcll1'kx cm <:ITID 15°C <:IT 27°C ~ dlqSiI'i "4X mSi6l<& fcnm \1fTffi 1
~ I c'lCfcl ifl ex ~ x=mR CZIT'<1 ctT ~, ~ ~ ctT ~ ~ ~ I <ffi ;:rc;ft ~ j
~ ~ ~ ~ ~ ~ ~ c'lCfcll11cx "CbT~ ~ ~ ~ I c'lCfc'l4)cx cpf ~
f.i-trc;rr fffiT ~ ~ ~ 1N ~ \1fTffi ~ ~ c'lCfcll11cx "CbT~ WTq 6ATIfr
~ 3tR \ffi ~ ~ ~ '4T ~ ~I

/
/ 1\



• 27°C cB- 3l1fl41''!i cB-C'114JOjH lR ~ 'cm- ~ eR 127°C ffi4SOJH &lCfcl41c;x

~SOJ6I<tiC'11Cf)T C'114iil'i .~ I

•• ~ cm- 250 fi1.fB. R1fc;j~,,! ~ 3l1~'!f1i--':~ ~ I ~ cB- ~ "'i",ffi

~ I 3ftx &lCfcl41 c"! cm- m ~ C'llfcn err {qc1?IC'1i x"i m I

7fm cB- ~ ~.~ &lCfC1Ji'k"! ~ 26 xl 30 cB- ~ Ncfi ~. 3ftx ~ cB- ~ ~
. 28 ~ 32 cB- ~ Ncfi~ I <:ffi ~41- &lCfCIJi'"'IC'J,,!~ ~ 1.0 <."PIICf5"!~ ~

. ~4 RC! RfC'1 q?X eft ~ t 3l"~' 28 ~ ~ Cf)T 1.028 ~ ~ mm- I

..

. %TS = C.L.R +1.2F +0.l4
4 .'

% SNF = + 0.2 +0.14

\JlOT TS = ~ m ~ ~ cg&f offr

SNF = ~ cB- ~. ~ offr-~-CffiT

F ~ ~ CffiT Cf)T !Olf?l ~I C'1=

CLR lS-SoC lR cftcp ~ ~ &lCfc'IJilc"! ~=

~c:~ C'114iil'i 15°C xl ~ ~ ill C'114iil'i m ~ 1°C ~ lR &lCfcl4'lc"!

~ ~ ~ ~ 0.2 \Jl11T q?X ~ I ~ Fc14f1C'1. ~ C'114iil'i lSoC xl Cf)Jf

~ill C'114iii'i m ~ 1°C f1'rR lR. &lCfcl~c"! ~ ~ ~ xl 0.2 tlCT ~ I

'3C;It:;,!ol cB- ~. ~ C'114iil'i 16.5 ~ 3ftx ~ 30 ~ ~ ill C.L.R. ~.

ID<fi 30.2 (30 + 0.2) I ~ Fc14f1C'1. ~ C'114iiH 14.5°C ~_3ftx &lCfclJfk,<

~ 29 ~ ill C.L.R. 28.8 (29.0 - 0.2) mm- I

CP) llffx ~:.~ m '!iliil'""ll cmT Fc1~&ltjOI 3ftx m CffiT Cf)T ~ ~ m
~ ftliil'""llC'1~1 <:ffi ~ ~ ~ ~ I <:ffi ~ ~, ~ 3ftx ~ "fl"lT<l ~

~ 4Rollii fiic;r "\Jffit ~ I ~ ~ CffiT Fc1~&ltjOI "Cf5T 3l1~C'1Hl ~ ~ I

GT) xt\if "1)cJl~~: ~ ~ ~ ~ xl CffiT cm-. ~~ ~2R. ~ CffiT

f.'l &f) ~ °I Cf)T'.~ ~,_ ~ '!i 151~ C'11~ PI &f) i~ C1 fcpm \JITill ~ I 3llil f.'l ~ 1 3ftx

/

"ChEf ~ ~IffiP, f.i<qm<fif).

~~ ~ ~ ,«>4FJ
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3l&4J1$('1 qx:rr ~Gfj&OI cpl- ~ ~ et> ~ ~ "\ifT"ff ~ 1 3l~1~£I1 CffiT

J (11~C'1 cBT. ~ .cpl- tffi;r ~ % 1 3tR 31CYCf)1$ ('1 ~ 3lCR~ -l CffiT
Jllf<;jif)I3lT et> 1rClT5 -l fi~l£ldl Cf>Xcfi% 1 <l6 cmr· cpr 3fTTR ~ cpr
'+i1\!1(iiif) ~ % 1

, .

(iii) fPIT(f) ~ •

~ -l 85% \rIC1 mm % 3tR <:ffi ~ ,!:j~I\JFi -l ~ ~ ~ ~ mm % 13l(f:

~.cpr ~ xm<lT ~ ~ ~ m -l ~ %1 ~ -l, ~ ~
~ R~ ~ cpr mm % ~ ~ ~ cpr ~ 0.530 ~ 0.555°C mm
% 1 ~o ~ fi$\Jild ~ ~ \iiT fcl('1£1'i -l ~~ ~ CfiUIT cBT ~
1R ~ CfRill %.1 fcl('1£I'i \rIC1 ~ 3-1R \ffiCPl ~ ~ ~ R~ X5CiT t 1
~ -l \rIC1 et> fiic;rR 1R, ~ i ~ cpuf (fj 51 "\ifT"ff % \JlT ~ et> ~
~ cpl- ~.Cf)"!(1T % 1 ~ tfl\o)IISOJ-{"Cl,Jt)4 ~ et> ~ ~ cm~. 51
\JlTill ~ 1 f5li Iif) ~ fd et> &RI ¥l if flic;rr<) l"f() \rIC1 cBT 1TURT Slfd ~Id ~

l"f()-\rIC1 et> ~ -l qft vmfr % I

\

1) ~ -l \rIC1 et> 3T4fi1J)iUT cpr tfdT wrR et> ~ ~ ~ ~ \3q £I'PI -l ~
·~%I
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11.5 tll'!I:t I

,.

~-wP, ~ 3tR ~1ffCP ~ ~ if ~ ~ cnt ~ ~ ~ ~
if f11c;n-it \Jfffi ~ I \JWf, Rfif <:IT~ncT, ~, lCjq')l '<i, 3Pil ~ ~ ~ ~, ~
~ m~ -wT ~ ~ cm ~ ~ ~ ~ fiic;rr<)\lfrcf ~ I ~. \:if<Yf

~.~ ~ ~ "Q')13WRR <:ITlIT?IT ~ \iffifi ~, 3Rl xW1~ qft ~ ~ "Q')1

~ ~ qft Ncfi ~ I ~ ~ ~ ('f(q ~~ ~ ~ $1~Cf)I'<Cf) 5Ri ~!
~~-wT~~cm~cmCf)l1<:IT~~~~~·
fcp<l ~ ~ I .~ ~1ffCP ~ ~ ~c;IT cm fcl~~tjOI ~ ~ ~ ~ ~.
~·mR ~ ~ I··-~~, err ~31T cm ~ cm ~ ~ ~ ~ mR ~
~ ~ ~ ~ fi~d -r m x=r$1 ~ PFA ~ ~ ~ ~ ~ ~ I
31ij ~ if \FfCbT -gm ~ ~ ~ ~ ~a1UT ~ ~ I

\JWf ~ "flT2:f ~ q?T lIT?IT <:IT~ ~ ~ m~~tl if
~ \JfR CfLc1T ~ llGT~· i

f61:ITcp~
~)\ijl~ij) .~

~ \Jf11R CBT ~ "Q')1TTWT I

'. ~"Q')1 -gm ~ ~ ~ \3441li ~ \JfR.

CfLc1T I

Mathur M-.P.Datta Roy, D. and Dinakar (1999) Test Book of Dairy Chemistry
LC;A.R. New Delhi.

Rai, N.K. and Sen, D.e. (1991) Text book of Practice Dairy Chemistry, Kalyani
Publisher, Ludhiana;
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~ \nffi it f.1111fc;JRsld ~3IT "CPT xi+iI~~1 i3T-=rr ~:

mEr y~ 1

2) ~H -.1~ ~ cpr 1:fffi ~ ~ Cf51lT\Jf WefCT x1 wrn:rr \JfTffi t I

3) ~ tRle:fuT ~ it Q)14fc;J'i W. T{ffi w-rR ci> ~ ~- fcpm \JfTffi t I

filq 11~ 2

1), '!l0,1If?<'l' -qt'tr~~ WafUT t \i1T ~-;fc 3tR ~1.!.jCb~ <JCffi"~

CfiT t:rm wn~ ci> ~ fcpm \Jffi'IT * I

1) \Ij C'f ci> 3Nf.1.'W1f cpf tru1 CfflT cpf 3TTfR 6'P11Cf.'{, ~ Cf,T ~ 3l1x 'feI c$
iWficp ~ CfiT 3TTfR c;p 11(f)~ fcpm \JffiIT t I

?' L:'\l" 1113lTCT ~ it ~ ~ ~ cf; ~ ~C'lI'41 \1fffiT t I

.'
3) m WIffUT 6RT CfflT cpf 3J:ffR wrn:rr \ffiGT t I

4) ~a&~ RxnR-F11C'1 R"1~;OC Gm lRIT wnt ~ t I

,
"

\ \ I
, , \ ,

\

98

/
/

c
f
(.
,..
e




