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ABSTRACT

An nveotigotion was carried out inordor O evolve a sultal
camblnation of duffnlo midk with differ¢nt troctnents and oongw
lants for prol.gtion of chiuna sultable for acceptable quality
of rasagolls, Ihe prodact obtuinsd by wsing variable canbinos
tins of buffalo milk such as bul.alo nilk alaney buffalo nilk
with 0e3 por cont sadium citrate, buiiule milk vith o0 por cent
dilatian by watory baifodo milk with @ por cent diluation by
wator with Ged per cent soifiun citrate end ly using oosgulants
puch ag citric acidy laotic ucidy caloium luctute was compared
vith oov pilk chhana obtainod Ly sape coagalants.

The quulity of ehiann as well as rescgalia obtuined during
the course Of fowestigution was evelustod in Peopoct ol molatur
oantant, protedny pily acldity, springiness, pencirometor recdin
Tho recovery of total salids by theso cambinating wos aise
rooorded,



Baging wpo the information genarated from this investis
gation it 15 recommanded thaty -

4, For higher total solids recovery buffalo milk 20 per oent
dilution by wator wvith (.3 per cent sodiun citrate cougus
lated with coleium lactate is proferablo,

ii, Anmng coagulants caledium luetate results in highsst total
solids recovery irrespective of rav patorisl used,

i1, High possture in chhana is obtulned from buifulo milk with
X per cont dilation by water with lactic acid as coagulen

iv, Cov milk coagulated vith calcium lactate results in high
protein cantant 4n chhana,

Ve 50dium citrate treatment results in bigh noisture, low
protein, high Fh and lov acidity in chhuna irrespective
of rav materdalsy and

vie Citric acid vhon used as 00.gulant results in low
acidity in chhans irrespoctive of rav matorials.

lor bost quallt.y ragugalie baffalo nilk wvith 2 per cent
dilation by wator with 0,3 per caent sodiam citrute with eitrie
acid as ¢ coagulant 4s rocomuended which is almost sindlar to
that of rasggolia from cow milk chbanas
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DITROD BRI

«pong the Indisn nilk products chhans 4s en dmportant
organic ceid goagulatod whole nilk producte It fs used
primyily 8s & Ix39 and filler for varicty of Indian sweoss
such as Rasagolls, sandesh ctos Hasagolla cononds en
icportant place mng Indian sweots dus $0 its popalarity
and its export potentisl fow wvhich ghhana L9 used as & Dueg.

Aboat four per cent of total milk prodacod n Indis is
convartod into thia product (4noja gt 4« 1UBR) and its pro=
duction 45 concantrated mostly in ilortbesnstomn parts of India.
21thoagh PFA regulaticns pernit the use of bulfulo milk ws a
bnoc motordcl for chhana, cow pilk 4s lavgely used for ohiape
ooant for Rasogalls makingy bocouso 4t yiolds swporior amd
accaptuble quality.

although samo information is available oo utilisation of
buriclo nills for chhana making, there 18 nowd for further
dnvectigation $n omdor to sinplify the tochnique of chhans
proporutian usdng buffulo milk in place of cow milhk without
quality problonge

Keaping in viev this aspect cu nvestigution bas boen
plannoed to modify baffalo nilk by dilutim with wtor and/ew
with posmitted adidtive zuch as goddun citrete as rav muteerial
ord congulating with threo different coegalants such ag citric
acid, lsotic wold amd culedun lactate 0 ovalve a gsadtable

.01.'



ommbinotion for chhana proiucticm wAth the followdng objectives:

le 7To study tho eifect of congulants, dilution and/or
sddition of sodiuw citento on the salides Posovary and
quality of ochhane from buiulo milk.

2, To oompare tho physicoschunion) chayacteristics of
chlane preporod fron the treatod burfulo milk with
that of cov nilh.

3., To sty tho suitability of ohhons proporoed fros tromtod
buffuio nilk for iascgollc pakinge

In opdor t0 detewmine tho nultability of ohiang thtalned
fran varioblo cambinaticns fo@ an sccaptoble quslity of Rosugdlia
tho quelity of chuana bas t0 DO gwulurtod in Fospoot Of nodgtare
content, pily, sciditys apringiness and ponetranctor re: °

The presant investigation is therefore oxpeotod to help
in gvolving siople sechnology for conversicn of bulfulo nidk
into o good qualAty RancgOllay a dalicdous Indlon gwect Doet.
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CHAPT. II
WaVEsa O LILBAT i

vhhane 43 on argunie aodd oonguiated Indion milk produst
viiah enjays great populority in eestern parts of Indis. This
product 19 deconing increasingly popdar in othor parts of
India 0 yoomnt tinge dooause ST 45 weod as a baso and Siller
for a delicionn Indian swoot moct "IRengolie®. <he qunlity of
ragagolla mootly dapends Wpan the quulity of chbone which intuen
45 influsncad by type und composition of milk) tamparature of
heut trcatment and coagulatim) type and anoumnt of congulant
usody il of oongulationy type and apount of additives sach as
enulsifiors und oSubllizors ¢%Ce Ihe roviow Lovounder covars
publishal Lniamputice on the aspocts vhich have diveot und/op
Indirect nflucncs on quailly of chhon: cnd rasegolla ineluding
rocant dovalopmants in chhane mabking SOCnNOLoCT e

2ol CUHLLINIUL JIFY MGG Nalviid! QO A8u BB ALL I

Jdllsation of buffudo nilk Sor prepurniion of chhann
has redoivet evor incruesing interest fn rocont yeurs bocauss
of its abundant uvailability although oow milk yields dett .2
chhanc, The campusitianal differencus in oow -nd bulfulo milk
which influcnce ot quulity are Toviown! horexd.re

According t0 Daviss (1939) buffulo milk hns 84,2 por cont
wator, Gs8 por oont £ty 349 per cont protoiny Be2 par cund
1aotoon; 0.8 por osnt ash and oov milk cantain 86,8 par cont

0'3..



witcry 446 per oont faly 344 por cent protein, 4.9 por oent
laotose and 0.7 per cent ash,

IDI sonuel depors (194B) statod thet Murrah buffulo pilk
cantadn 83,65 pur ocent watuly 0,060 pur cont fmty 3488 peor cent
protein, Gl pur cunt luotose ami Ce? por cunt ash and sindhi
ooy coutadn 80407 por cont wbtury 4e®0 pur cant £uty Sedl por
cant protein, 4.9 per cont lictose .nd G PO 0sal aslie

according to londewsan (1071) Jorasay oow cuatuin 88400
Par cont atopy 537 po¥ cont LGy 2408 por cont pEotoing <.98
por cont lactoose and o7l por <ot aohe

Akhandov @b ude (1863) atadiod the cxypositiin and prGyole
tioy & pilk of buffuloss und Gboervel Go70 por cant mill £aty
Ged7 por cunt protoiny 4e98 por cunt licoone and U0 por cand
ninaralse Tho calodums nd phosphorus cwiteots wde dbsarved
£0 be (ed68 and Ced3% por cont rospoctively.

Be=Torbory af ale (1562) atxidad milk compositicn of
D fercdl oows and foumd the cver o0 vulaos Sor nilk futy &is,
& and dp gre ovor tho £irst 32 wooks of lootution as 4478 por
conty B.00 por cont , 13,68 por cant ond 1.0 rospectivelys

el el PPOtaing

Provadns cxdste I wdil dn Wb joen o8 o upden particios
or nicollo vith consdderudle quwiitios O colofwy and phosiatk
and o Jitulo of mugnesius ani clirulae The provedns rasufning !
solution after panovul of tho cacodn are culled whey protolins.



Ghosh and Anantakpisinan (1084) cbsorved that the per cant
coosing rangod £rom Sed2 W Judd and De7C 0 Jel in cov und
buffulo ntlis rospactivelys

cioghal o vangudd (3W) stwdlou tho wlostr@lhurotic
pettapn amxd Hetorminel amine coids of ousaine £fras oo wnd
biffalo pilks aft.r teypsin aotios und stated that the modille
tieo of & ﬁ and Y Gngodn companente wvary for Qov und
buffulo milks.

Dilonyan g8 ghe (1006) has ehowod thaé bals 1o pdlk
contedng nore °C »oapoin and less | ~oasodn Ghan the cuw udllis

Gang 34 (1000) cutunnively ctxited ghe difioronces dotweun
tho oov o bl flo pilK protodn ond Soawd that exoept plobulin
tdd ohe fyuctios oro In highor concente:tians &n bulfulo milks
Nufle ndik wooin wae found to hnve loos assosietod oharge
than cow nilk cascine 7he milk of cOw was Obwokved €0 contadn
both Eeoaocin 4 and keoasois b ol wlugly or os bleud (./B),
vhepe: o bal'v 1o nlll sggidcs cuhitbited W rosance oL -cnpoin ¢
o topethers The aladic cedd content of ba'l 1o nilk cnsein wag
octimnted %0 bo cloost holf of cov nmilh concine ‘the onsedn
particlos woro ohporvod to difice in size beimr larg:r in
baffelo afik San in cov milk, consojumntly tho former setiled
at a lowur oentrifugd foroo.

Majusder and Gongald (1070) &0 thodr alectrahapetic
studies found thut the mejor ditiorence dn tho compocdticn o



oascin £ran oow and buffulo nilk wis in the kecooedn fractione
In cow the solative ooncgntruticn of ieGRaoineA wvos Pepariably
higher than imcaseineBy uWh26 & POVOroe was the Onse with
buficlo milk .

Porshotun Kmer o8 Gle (1070) dhsarwad tiw difierences in
She micsllar ard soluble dascins in bwf£:lo and cov nilk and
roportod the valuoe s 78408y Q.80 & 70085 und 3+38 por omt
pospoctivalye

Ramcohandran gf ale (1973) studied the algoteophorytie
pattorn of oow und bnfu.10 milk proteins and cbeosvod that at
il 848 (Vormoal) the (= and [ womseln of cov milk migrate
faater thun the carrespaxiing fractions of duif:lo ailk and
% Pl GoB the O e and [° eoasosns of buffxlo nilk heve higher
RO than corresponding fractions Of cow nilk by poper
alactrophorosis, Furth.r starch gel electroplioresnis of oow ond
bufi=l0 onoedn wing ocscodylate buffer wia found 0 rasclve
cov nillk cusedn into 7 cempamants and buffulo nilk casoin into
0 caponcatse By polyaceylamide gel aeleotrophcscsis tho auth
fomd that cow skin milk gives B canponents end that of balfalo
skim pilk 9 conponanta.

s00d gb ale (10M) reported Chat An botl oow and burfalo
milks maller micalles contuined less caloium and phogphato
and more Kecoscin than the lergor mioello.

Jagaren and Hadr (1979) cbsorved the elootraphoretic
bebaviour of buff.lo milk ossedn und concluled oftor cuampar:tiv



stuly shat eithar gy ©asoin night be adeant in the buflnlio ng
ossains or £ rosent 1t night b in augligidle quentities.

Clask 4% Ale (1083) svudied the dufforing capacity of
bovine milk proteins and stated that bovine OUelactalbumin
and kB.-mm.mmm-amnmme $0 buffor hadf as
‘aach 0. M licl as coddd casedn. The major buffuring oapucity
of the whay proteins was 4in the [ii renge 4e0 « o8 and thad of
085340 was at P 640 » Geds It 43 coancludod that onsein woulkd
provide pore buffoping oapacity than the vhay protein in the
now borne

Jursa gt ale (1983) studsed the anino acid catonts of
oilk of slovakian plod oows and Obs.rved tho moan values o 16
endno a0ids as lysine 0,336, histidine 0,008, arginine ClA3,
aoparatic acid 0,262, thvemnine OadS8y 20rinc Ged72, glutumio
acdd 04704y proline 0302, glycine 0,088, slanine U408, valine
0471, nuthimine 0,042, isalaoucine 041464 Joucine 0,808,
tyrosine 04154, phenylalanine 0,154 trace :uomte of aystine.

sdes A8 G5 Sde (1084) ropartod that both oow ond bduffulo
paracusein capiex had highor molsture contonts than the
corrogpanding caseins. Faty culeiun and sndeganie ‘i wre
highor 4n casedn end pose oasein camplex of buffulces than
of oow's milk and para casein from both buffulose und cov'e
aflk contained more caloias and inorganic phosphute than the
ecrraspanding Onsoln.



Kehanna ot ale (1984) roported thut buffaloes N-casoin
catained less sialic acid and hexose than cow Eeomsein, whoreas
thoir phosphate contents wore cnly slightly difierent. Ihe
apino acdd caposdtim of bufiuloes Esotusein, and its fractions
were found 0 bo sipilar but not Sdentionld,

2ele2 Hilk PR

mat eorichio: fl.vour and omiwibato S0 body end toxtawe of
chhancze The cagositional differencss of fat of eow and burfulo
nilk are reviewed herodxiule

Ahmed and iifat (1260) statod that the buffxlo nill fat
cantained hHigher cmounts of asimilar nature of oaybényls than
ocow i1k fat,

According to Aldanico g3 ale (1960) tho paly wnsatarutod
fatly aoldsy totre and pentuencic were signif.icuntdy in highor
apounts in buffalo than in cow nilk fat,

hapamarthy wnd tlaraganan (1971) reportad that the fatty
acids 440, 1640 und 3810 woro distinctly higher and tho fatty
acids G104 810y 1030y 1210 and 1440 were adgnifieantly dower
in durf:do than dn cov milk futs

pruthi gf phe (1972) found Wuat the phospholipsds in
baf£:10 nilk cntalned fatty acils from Cypn 80 Cpg cnd Wt
thetr cbarecteriotle feoture wes the Presence of Gggy Cgy and
Coq saturated fatty acids am! Cpy and Cge Wsetiuratod fatty
acida,



Ramspsurthy (1972) seportod that the intrenolecular
distribution of fasty wolds butuoun 1y 3 = and £ « positions
of twriglylarides were noneyandom and sinilar fn ooy and baffalo
pilk fate

hepemurthy and Harayanen (1U76) stotod that the trisatarato
glyoerido cantonts were similar in gow and buffulo milk fata
houovor the high pelting triglyceride contants of buffulo nilk
fats (averago 8,75) wore higher than that of oow milk fut,

Aocarding to hamaparthy (1976 dufisdo nilk fat is richor
thop oow milk in batyric acdd, the long chafn fatty coids
(Palmitdc and atearic ccids) and same palywnsaturated scids
such &g tetraencdo and pantonode acids. Docanodc ucids fa
hovevor found in traoes in baff.lo nilk fule

flofd 2% &de (1977) found that buf fudo milk consained
less fat globudlar membrene matoricl than oov nilk fate

Gane gb ale (1980) statod that buffudo wilk fat was
charcetorisod by higher lovels of tranahed chaln fatly «cdds
(247§ Jomr levals of Lindhic acid (0.s) than dn oo milk
fot (1.80 and GeRW)e

sankila gk s)e (10M1) studled the physicoschenioal ometorn
of nilk fat from variogs specdes and yreported that Relichert -
Medssel nunber was high in buffulo ik than in sheupy W
and goat. Thay further stated thut goat nilk wes higheet
chalestrcl folloved by cowy Buffolo and shoepe



Azmughan at als (1982) stadied tho wWwiacylglycerdl
caposition of burfulo milk fat wnd statod thet Cyp , y fatty
acids wore cancsntratod in high melting triglyocerides) Q&o'
Cgeo 2nd Gy, o tond $0 be loc:tod Sn medius melting triglp
ooridas und lov malting teiglycorides vere uni us in eanteining
all of the Gaon

Kddip gt ade (2982) reported thut the buffulo nilk
fat globular nambrane cantains opproxinately @ per cond
protodng and 40 por ount lipid, neutral 1ipids camprisoed
about 73 per cont of thw Sotal 1lipidse iho rest being phoe~
mdlipids. Iriglycerides fosnad the mjor noutrul lipid
canponent vhoreus phosphotidyl choline und aphingmayeline
wore found to be the major phoopbolipid cayponente

Celed Minarals

Tsmmdl gt 4de (1971 1) studied about the ningralsscaleium
ond mugnesium in oov and buffulo milks related o thoir e% bill
on hoating i they staged that » the concentrution of total,
solutle and ionic culodum and magnesim are highur & Hufialo
niik, thm in cow milke. Frecipitation and dedmisation of
caloiu and magnesiun Occwrred und inoressed oo beating in
baffulo than in cow milk, J<he conocontyetion of salable and
ionic caledun OF magnesium in 21l hested milks were fomd o
be aluays higher in buifulo than in cow milk.

lamadl ot ale (1972 41) seported that the s of sdlatle
phosphorus and saluble citeate in oou milk wes nourldy doudlo



than that of 4n daffulo plik cid the Snorgunic phogphorus is
highar in duffulo than in cov nilk.

Ismadl gt ale (3071 441) atudsed abdoat the relationship
of culeim and magnesium S0 phoephato ani citrate in oow and
butfalo nilks relaved to their stibility an heating and stuted
that cho rotios of tho sum of tocal calofum « smgnegias S0 the
sun of total phosphnts ¢ odtrato and tho su of Londo caleian +
mgnocsian S0 the s of salublo pheplnto + citreto ware 0400,
0.0 and 031 for buf falo nillt and CedTy Oedl and 0413 for oow
poopootivaly. o two latar rtlos wore found to bo decroasod
uith increasing of the sovarity of hanting tho pilk, he
docroase was higher in baffulo than c¢ovw pllky and was oOre
aifootsd by Sorevarminge

Ismail gt ade (197 iv) studsed comparativaly the ainercle
in cow and burf.lo milko €0 tholr stubiliy ou heating and
canclxied that the chango 4n milk stubility oo heating at
difioront tomporuturos $s greatur in buffulo milky dao o the
groat.r chungs in the salt aystem of tho former milk than that
of tho Jatter.

Fdnto ab Ale (1078) ectinntud mfnerul contents &n fresh
milk complos and raported mosn vuliso $o g/1 wore [la » 0435,
Ks 1,07, Ca 8 1,3y P © 0,82 :0d CafP » 1468, iartivr o
signifiocant corrslations betweun (6 and K ocontents were aleo
seporteds



Gangull (1979) studiad about the minerals 4o nilk and
stated thot apong minorals 4o cow OF bulfalo nilk ocalciuny
phosphorus and chlorides are rolativaly nore praninent and
next cance oodim and potassiume Buffalo milk s oven more
rich in oaloi.m and phosphorus.

| De (1800) roportod tho minerul salt differonces in oow
and bufrulo milks and gtuted thut barfulo nill contedn nore
culedun and phos;aorus (033 and Ueddd) than cow milhk (0612
und 0,086)s The calodu/phosplore Patio 45 higher an buffolo
Bills (2s36) than cow milk (1.00). [hore aoro more cetians (Ca
und 1ig) 4o buffulo milk but fower cndmo (Phospbite axl eitrate)
lastly tho solublo forms o calodumy pAgnoodan ond cAtrato are
lower An batrudo ndlk then 6ov nilke

BeB bt ol W dal G BILE alUD T CGIUSTIR Jails

Procassing o nilk ftnwaedably ifovalves heut trvatoonte.
(oat induoed changes are reviewed harounders

2026 Efioct Of Heat on Casedn

On paper aleotraphoresis of Iev milks fram vericus spocies
Dogtioco and vberatulle (1964) abascrved throo frectiones On
heat troctoent tho authors repovtud an incruase in tho thivd
peak at the oost of first two poclise

pPallansch of Ale (1968) cbeorved cleotraphoretionlly
& Dov unique ocopound of high mdlocddar wight hmving mohiliy



botweon « 8§ und {S-uum obtained from milk heated t0
8% fov d1torent periods, The authors Curther cbesrved
that the cagpounl increased with ingreasing heat treatnents,

Fitapatrio and sullivan (1907) oould demtnstrate interactice
botwen < and [ ecnseina along vith complex fesmation with
P lacteglobulin ihen milk was subjedted to differens proces
sings. Caplex Somation was cbsesved to be dependent gpon
the type of treatment given to nilk,

Harthy ot ale (1968) roported thet high tanperatupe
short tino sborfldization of nilk d4d not hydrolyse protedn
(onsodn) but 4t denatared samo soram protoins,

eown (1963) weported that mobility of casein inoreased
vith Anoroasing hout trontments (190° o 300%) ef milk tndse
cating the hreak down of misccllar casein into amller aggregstos

honkare «nd danoon (1067) decnatrutod a roversible hoat
dnducod disscodatim of o( secasein caglex into < .-oasedn
and K e casedn vhich oocurred botwon 45%84Y as rovealed by
gophodox gel filtretion and Wltre osateifugation,

Tesaser ib ude (1069) @dssrved oomplex formation of
[ el cteglobulin ‘0 K = Gasetn uhan & mixtare of these
protoins was hoated at m"c. Further extenaive degradation
of X » cancin was cbeerved whao it was heated o 1%,



Demics g4t Ale (A973) concluded that on pastewrisstion
of milk at various tepperatureacd & nnd{i =gnsains vere not
af.ectod whareas K « 0asoln was destyuctod with inercase in
pastowrication temperatures,

Dedsamann (1977) heatod cow milk fros 65° to 100% for a
porfod ranging fram 30 seconds to 20 minutes and ohserved that
the alectrophoretic mobility of canain fractions changes aven
beloy 200, It was Surthor dbscrved that smunoglobuling wame
nost affectsd and O elactaldunin was lesat affooted and protecee
peptane fraction: were not significantly donatured below no“c.

Aggregation of bufiule sadd casein an houtiag %o Wk
wie ROPO when canpared with oow acid casein as Obsarved by
Seephan and Ga.guld (A977).

liszogos and In hoxosnines in casein samples were Gbecavod
to incroaso vharoas aiolic aucdd decrecsed wheo milk was troated
at varioss texperatures upto storilisation as repartod by

Arpaghan g8 Ade (1979).

Ganguld (1079) reportod thot cow K » onsedn stabllisos
of u wcasein sgasnst procipitction by onlodus betier thn
bulfalo K « onsodne

Hagaog G5 Ake (1982) stulfed the heut induced changee
fo bafiole casedn micalles and Gbecrved that Gacein midelles
and [ elactoglobulin chtained fran buffaloos nilk were



sediapsroed in fyesh and predodled fU%erod dltralfiltrate Spam
tho sase milke

CeBe2 Bffoct Of Hoct on Whey Proteins

Ramadell and Whistor (1883) ondluded that the albunin
‘and globulin of milk may be dematured by hesting the milk and
thus renderod congulable by acid, salts or rennet,

Larscn and Kodlers (1986) cawlaled that out of all
serun proteins, lactaldumin was tho most resistant for
dann Suretion,

Xopama and Susukd (1064) obecrved haat cocgulation of
1aotoldunin botveon pH .27 and 5080 und the temparature of
ocegalation fras 88,8° to 68,0%,

Halachouris and Tucky (1966) roported that dematupation of
vhey peotoins markedly increasod as tho heat trecatment increased
and total albumdn showed & low degrec o depat.aution at the
lowsr temperature of heating bus, at the higher taoper:ture the
denctaration was sindlar to that of the whay protedn fraction,

S@livan (107)) dheerved whey protedns of nilk as highly
heat labilo thun Ogeedn and undergo canventicoml heat induced

donaturation,

sabapual and Gangulld (1972) zoportod that buffalo milk
why jeotoins were more sasoeptidle ¢0 heat denaturution than



those of oow milky with or withoat micellar oaseine Cow
ajosllar o=asin stobilized whey proteins against heat denatoe
ration more thap buffalo mioccllar easein in theiy respective
Billis.

BeBed uffoct of ileat an s

Dandy apadhyny and Ganguli (1976) etudied adout the status
of fat globule mumitrane protoins in sterilized milk and thay
praposed that high treatoont of milk like steriliz.itiocn, brings
about structural ohangoa in tho nilk fat globalsr penbPane,

Remsmurthy (1076) stated that the amount of high melting
triglycordios in bdufiudo and covw milk futs dopending qpon the
80as0n Of your ranging fram 8.9 t0 12,3 and 340 t0 G40 por
cont respectivaly. ULus S0 this difierence the triglyeeridos
erystallize much eardier in dufiulo than oovw milk fat and at
o given temperature, the amount of arystelliszed fat o salid
fat 43 nuch higher sn the Gese ©f duffulo than oow,

sdogh gt Sde (1078) roporiod that fat glodule meambrenes
fram cows milk wore fractionatod and 1solatod cs three distinot
fructionsy oator layorp inner layar and interfaeisl flaff,
¢homionl annlysis of these fractions revealed the fallowing
copposition (expressed as a por oent or total sdlids) = protein
outor layer 27,409 fmmer layer 1061y Antorfacial fluff 26,63
Liphds » oator layer 6844, fnnor lager 41402 and dnterf:iciai

S1aff 54,02 pur oont espootivelye. Accarding to theo pheuiids
1ipids sppeared t0 congtitute about 17, 27 and 23 per oent o



the totol 1ipids &n the ouder, ioner und intorfacial layars
respoctivoly, eutral lipids omtents were found 50 be similay
(aboat Q0% of total 14psds) 4n all thrve fructicns,

Sreethashyan g Ale (1081) stadied Daffalo end cow milk
fat Drectias by crystullization of four fractions of onch type
of fut at Umes different tomperotures vise, T (fruction W
sald) y 35% (frection 111 solid) and 38% (fruction 1T and X
90lid and 1iquld Pespectively), Ihe ylald of the respoctive
fruction was 42,8, 4.8y Lleé and 6,2 per cent far buffale
butter fat and 25,8y 4.9 and .7 per cont for cow buster fai,

Seled Heat Inducod Changes in Minerals

dohrhs gt ale (1963 staMiai the 100l equalibria in rev and
hont treatod stin olliks and reported thut 96 « 8 por cont of
caledny and pagneatun in rav ckio wilk ware aveilablo in free
fomm,y vhorone the coloium aveilabllity wes progressively de-
cronsed by hoat troatment at increasing tecparotares and reached
8 per cont of total after 18 minutea at 10N, Howwer the
cuthows reportod that the total ocuticnic and anionic activity
wae 0ot alterode Sdmilar cbesrvetion was also mede by Bakwe

at Al (10864).

christiansen gb ade (196¢) detornined the imizod culedum
and mgnesin in milk and reported that anly mmell praportions
of caleim and magneaian wero 4in ionic stute and the rest formod



oumpleoxes vith other constitusnts, Ihe authors also Ghsexrved
that the ionio caloim decreased vith inorease in pi, adiition
of citrate or vith heat treatmunt,

Jennes snd Coulter (1964) cheerved that reduction in caloimm
ion concontration was helpful &n stabdbllicing nilk duping farther
stages of &rying, when solids ware high and partioalarly oasein
bedng susosptible o destabilisatione

Aocording (o wvenhuls (1907) ouleium und phosphato ratio
in ailk serum at o particuler heating tormperutare was of groed
iportance for the heat stability of niiky wheress phosphate
aotivity largoly daponds on the pii mdan the total phosphate
of the nilk serune The authors also showod that on heating
milky the ca’’ $on ootivity Anercased by dissoolation of the
ocadedum citruto oaplox proportionataly to heatin; temperuture,

Fyne (1080) studiod the culoim concantrution in relaticn
to the heat cocegulation of milk, It vas observed by the author
that the 'effootive' ocaloim ion concentrution correl.:tes sonme
what bottcr vith the ooagulation time of hemtod milk than the
actual oulcium ian omoentration in nilk. lowevery he reported
that oven uith both these esticutions the oosgulatian pranoting
properties of milk sorum at higher temperture cannot B0 mete
swred sotisl.ctorily.

08¢ and Wscler (2060) demmetrated the dilferaences in *he
mineral campositions of ultya filtrates cbeuined from the heut



treatod and cold milks. According to these autuors oalcium and
phosphate pessing n ultrafsltrate at 0% (90,3%) was nearly
G40 por cont and 82,0 per cant rospectively of that found when
the nilk was coolei %o 80% (26,7%) m the othor hand, the
hpirggen dan concantPetimn of alis.filtreto collootud ut oY%
(90,3%) vas marely double thet of wltrofiltruto cbtadned at
80% (L.7%)

ryne (1062) shoued thet the Lifluence azerted by milk salte
an the pheaanenan of heat cosg.leticn was cuplicated Wy variovus
sdde el.octs of heuting milk which fnclude denaturetion of porupe
protedasy disfntogruticn of ocasolny productiom of ackl from
displacenmt of phospbate oquilibria and dovaupusition of laetoss
un cosedny formaidion & proteln cayplazes and protein lactoso
casbiunticioe

Jennos and Fotvon (1U69) staiw that as por the Samer
and et theory the gptinam otobllity of milk depad @ & coriedn
sullo o c.lodus ond pagnealus dans tu those & phoephaies and
citratose Yhfs concept was uouf.d in Jovuloping pruc tioal
procodares for contraliing etuability of nilk dwring Lotiing and
storilicatio.s

Fox -bd Hoynes (1976) while stuiying the Anilamce of
calloidal colaiam phosphoto and [ eLastoglobulin an the heat
stability of milk obscrved that reduction in the lovel of
calioddal calcium phosphate (Liup) pi ogressively increased the



heut otadility of milk «8 pil valaes / 740 The authors
sugsostod thut the truo effect of [ elactoglobulin was to shifs
ths heat stobility pi curve t0 nore acdkd pi v.lue and to eensie
tise tho ossodnato gystem $0 hout induced caloius phosphate
precipitatian at pil valaes 7 Tebs

Balwont el Purd gt Ale (1977) stated that exghange of
calol@ by sodimm in the caseinato oauplex eniwnods heat stabilicy
of odike <his affect fncroascs vith fnarcase in the extunt o
tho axehange but as sodd.m to culeim ratio in the oomplex
azcoods sy thero 1o marked destabiliz:tion of thoe nilk,

okancgs ab Sl (1979) stuised the eivect of inorganic and
organie aclts pon bout stadility of sitdn nilks subjected to
daninarisation, The authors cboorved thet dus to ohange An sult
onallibrim tho axtensive hoot stodility changod to Jdmited heat
stubility «t low pi in denineralized ckim nilk somples 0o heeting
at 1.30°C.

sindhu and Roy (1982) reportad thut heot trestnents of
buffulo pilk caused significunt lowardng 4n the concontrations
of solublo kg only and not in othor mineral coistituemts, Cone
contrationg of Cay Ky l1e and .1 in the scluble pis po decrcasoed
sdighitly thut o cdtrate pmargdnally dncroascad apd 'i' omtant
was un altored after tho ndlk ws heatad.



203 KOs G STADILYaassd AUD THEIL ADDIZIVAS X9 ClANGE OF MILK
QUARACT .1«

Temploton g8 Ale (2929) weported that additicn of edither
oitric acdd or an oqud anount of sodius oitrate t0 milk fncrease
the valatilo acidity by approzinately 80 per oent and did not
dncrease tho total acddity more th:n 10 per cents

Gould and irants (1945) roported that sodium citvate
added as & stabiliser daused yearrangenmmt of salts resulting
in o change of buifer oapauoity which might have docreased the
titrable acidity.

pPotto and Lookemm (1960) ocncidered solt balanaing
stabilizer in yoghart as an important fuotor fow preoventing
uvhay saparatione

vhondrasckhara go ade (1007) havo swpgocted thet troatoont
& baifulo pilk with odthor o nixture of sodium diphosphate and
50diun phosphate o wvAth Udd t0 0.8 per cant sodiuz citrate
wioe to congulation O Obtuin coft chhana.

Eadan and ludgers (1983) notiond th:t :ddition of cityatos
and polyphuphates inoPoased saluble caleim ond mapgnesias and
the effoct appearad to be nore pronounced vith increasing in
chatn length of palyphoophatese

Claon (1986) reportad thet soiiunm citrate adied at ane
por cent lovel of lactic cultures showed preservation eflect
dun to its dufforing actim,



Blesokitaky ond adeSodok (1069) etated thut tho adiition
of phogphatos or gitrute (U468 to 1.0 gVlX g milk) o whale
nili incroascd Loct ateDililye

‘adgye and Ieso (197 obsurved it aciiuam citrate hod
pod gdog o8 vl an owd tonsic p but wlatile acddity increasod
shuppdy giving cund ol Lproved fluveure

wanar (AU, odeerved Saet gitratau and pooeghates
pruvant £l separation wid avolki £poe fut relense darin; pange
foctude O Locsceu C0uBGs

krak (1970) whio stated tho¢ atabilivors mddud at Q.03
€0 Ool par cout Lucioksud cosudn hyirat.ws by 6 = 10 por oont
tiarvhy incr .sod the p0dsburo caubunis do flnul products

Tel DVl s T Clbddn Ma LI Ko LAY
Teded Froporotian O Chhano

H0 wnd way (J006) woky the 14rct 0 pako & ayoantic
sbaly W) Chie makdng d prosaribad oteodordised mothod of
o proporotione As per tholr (Ldingy in edur S0 dULIn a
dosirchlo bady aml textare &0 chtwnc tho atray;th of tho 0w
cdlant shoudd bo L o 2 per cont und the po o the cvagulatiun
should be Jede Frth r the 00 gubntion siodd be onrrist out
at 0% to 86% .nd cayplotod Athin 0 secaids, iTesh 0w DAL
cantadning wroad 4 por cont fut mﬂ frou e coloutro wes
Fooornoniod £or good gquaaidy ohix e



Bleokiery ond wiecodek (1089) state! that tho ediition
of phoaphatos or aitrato (U8 to 1,0 g/ g milk) S0 whole
nilk sncrvascd hoat stabiliye

nafaya and nose (1U76) obeurved thet sodius citrate hod
Pod odng of.oct 0o od tansioc o bub volotile acidity increased
shayply glvin, cad ol Agproved {lavoure

woinor (1070) observed thut oitratos and phosphmtey
provent fav saparstion wod avold frae fut palease dueing nanee
facture O prodessed Ghoutes

Erak (1070) who statsd thié stabilicors oddod at Q0L
£0 0s04 por cont Sncroused ousuin hyirat.u dy 6 » 10 por oont
theroby incr.cosol tho modsturo contunts o finul product,

Te® DEVLL Ty BT Clialla MALING Lok 800X
Cedel Proporotia: O Chhana

I and way (1064) waro the {irct to mabe a aystumatic
stady oo cohians making and prosaribal stuodordized mothod of
1ts proporutione A8 per Chedr fidings in ader %0 Obt:dn &
dosireblo body and tezture fn chivine tho strangth Oof tho Gome
gulant should bo 1 to 2 per cont und the i of the coagulaticn
oholdd be Hed. Farth.r the cocgulotion shoudd de onrrled out
as 80% 0 86% und oaplotad uithin 30 secands. iresh oow miiL
catadning sroumd 4 por cont fut and £Ruc K20 C01OGtRE WRE
Pooorpandad £0r good quaidly ohixne



Date gt Ale (1988) rocomoaxiod cow nilk for ehbana makinge
They have prescribed & metuod of bodling the ndlk for around 8
ninates and allowing t0 aool by 20° 0 18%, where aftor a
Vel 0 Cu7C por oont luctic . o4l solution coldd de ad.ed to
soll lots of milk and immodistaly pourad for dralninge. Then
chhana should be couled by wasiidng vith cald tap wators

Jogtiand gi aAle (1080) dmmanstrated th ¢t poro the apnount
of caledn addod S0 oow milk thoe hurdor was the ohbana, They
have also tried fon oxchange ro ins to reduce culoiumm eantent
of milk but chhana cbtalned from such treatod milk did nos
came out satisfuctorlly for hes:golla mukinge According to
thon addition of 08 to 043 por cont oitrate in buffulo 4l
as softening ogont and stowring tho hot nilk for some time
bofowe procipitution helips in prodicin: & very soft ehbane
uvhich ocan bo uoad wory satisfuctorily for hossgdlla mkings

hao (A7) ssuilod tho quuidty of ghtina £Pan croesbeed
cov o nilk ond roodurendod th.t uso of ¢ por oot fat nilk and
Ge36 por cant citi is acid congulant ty woight of pilk woulld be an
4dcal ombinatim for chhann ouituble for lassgdlla nakinge

Kanda and De (Q972) stalied the chhvne prod ctian from
buf:ulo milk and reported that frooily produaced balrulo milk
proeferally standardizod to 460 por oont fut and hooogeninod at
1% ig @ (aftcr o heuting to @%) should be brought to
bodd cnd promptly cocled to M. Cosgulotian should then be
Fapidly o:focted proferably by adiition of ) per cant aitrie



2

acid salution %o a pil of Go7 and obhana separatod feom whay
Wy delayed struiuing tooinigus with & pDuslin ciothe

Jagtap and sakda (1973) vorking with Xankrej Oow's milk
und stated thaot the boiling of hamogonised milk with 4eD par
ocont fat proviiod higheot yicld and percentago yegovery of
total solidn withouS affecting the qmlity of chhana,

Jaslihani (1978) studfod the utiliantion of got nilk for
‘Bhon and ohhamr onking and ropartod that for chhane taking
the noot o.dtuile ombinatims arm 4 por cont £1:t in milk,y
646 pit of co.gidation und 80X tomparutae of congulation,

Srivastave and tingh (1U78) inve tigatod on uSiijsation
of pubstand: yd milk far ohhane and swoot meking ani oancluied
thet nilk niaxi with 76 por cont o -resh nilk (jh G.06) geve
accaptubde products, ihw yiald o chiana wig 4«8 per cond
Vae 14e70 por cant uben fpesh nill was anode

shaghilaval (1970) stadied oo utilisntic: of concentrated
and drded pilk Cor chhans making und Peportad thut vith highor
totel solids oantent 4n tho ooncontrutod milk the coagulation
was not caplote and loss Of nilk sclikie in whay was vory high,

kanwal o>.nd g8 ade (1980) roported thot buff:lo nilk,
bodiod and gubosquently oocugulatod tt WX with laotic scsd at
Pl 647 omplopod dalayed struining aftur standing at rom tayes
reture for X minutos yieldeJ ohbane heving o soft and snoutu
body euttable for the manufucturv of Hasagollae



Moowthy and Sao (1082) studied praluction and quality of
cthano £ras joat silk and poported that goat nilk with § per
cont fat and vith cltric aocid cs ocoagalant resalted in higher
yields dus milk with 3 per cent Sat gave chhano with high
nolsture contonte Fat losces in whay wewe cbeurved 0 be
nininum uben laotis acidd vas used as goagulant and when nilk
fat ws 3 por ocont and dDettur quility rassgalla was obtained
fran chhana modc from ¢ per cant ot using lactic acid as
congulonts

den and De (1084) atudied on the uso of oaloi.m laotate
©8 a congulant for chhana and indicuted that the yilald wae
highor (26,6 ond De8#) when canpared to citric acid (16.8%
and 18,04) ot congalation temparoturcs of 06 and 80 yess
poctivalys

Vaghole gt 4le (1984) reportod that o:por houted condangsed
pilk ond sdditian of glyoeraimmostearate and sodim alginate
ouch ut 06l pox oant lovel gave tho best qual Aty chhana fyam
bufiale midk, Sar Pasagodls moking which was cayparctle Lo cow
Bilk chhana orgunoleptionlliy.

Code 2 Hooovor, and Canposition of Chiana

Szinivasan and anantakrishoan (1964) have roportod thit

the average caxpositian of chhans tl_'m cow and buficdo nmilk

prepared under :tandard oconditians uaing soar chnant whoy a-
ooagulants The rospective vulucs for moist.aus was 83,4 and



81,6 por ounty 1ot Ble7 and 20,7 per aunty protein 17.0 and
14,8 por ocens, lactoso S8 and Sy4 per oend and ash B,) and
19 por oent, '

kao (LU7TL) soportoad thut the crooshred cou nilk of 4 por
oont fat with 0,208 por oent citric noM cogadant guve highest
avorage yiald of 17,399 por gunte

Singh and Wy (3977) obtuined 90 per oont recovery of
chinna whon scur wvhey was used as ocagalant while with citric
acdd and lactio nodd the yield was 19 par cente

Jallkhoni (1078) reportod that tho averege chemicnl oarypo=
sition of stendordisod chhans as 8537 por cont mofuturo, 23,82
por cent faty 17,26 per ount protoin, 2.2 par cant lackose (hy
4L forencos) nnd 1,60 por oont anhs

2ede3 Puctars Affooting Phystionl . unlity of Chhana

iw bady and teaturo of ohixuisc aFe intlusnowl by CaXypoabs
timal factors like type of nilly calcdun ammt of milky fat
lovel of nilky prosanco of colostrun and wdulterante. The
procossing § otors 1iko tamporoturo of cougulatiom,type of
oongulanty strongth of songulant, pii of coogulation cnd
straining methiods also affect the body and toatare,

2edeled LA L n0P Jagticond LU ole (1080) found that the
buf£2.10 pilk contuine mowe culelin and yields hapder ohhinne
vhich would bo unsuitable for rusugolla meking.



Alwahan and Kao (1977) asod sour milk for chhana Emking,
According to them sour milk ranging Srom C.86 $0 0428 per cent
acidity ocoudd he utilisced for tho praparctian 00 good (uality
ehhana W edding soddu citrato at tho rato of 0.8 per cent and
washing the ohhana with wature such chhans yislded rassgdilae
vhich was sinilar $0 thoso propared fron fresh nilks

Iyor (1678) yeportod that in general duffalo milk chhana
was hapdor than 4% countorpart fram oows and mixed milks, The
product fran buffulo milk was cuhosive and looses of milk
odlids in vhay wore highure

Jaflkhang and De (1978) raporved that chhana fran goat
nilk wvas sinilar %0 thot of oow milk, excapt that it wes
vhitish in coLoury 4t has soft bhody ond smooth texture with
e nild acld flavoumre

Cedede 2 salodim omtent O nilis Jagtiani gt de (1900)
domanatruted that tho more amont 0 oc)cium added to 00w milky
the herder wus tho boly of chhonce dhay have also tried the
1on excnsn e roolns G0 Podaocs tho caleldun lowi of bulfelo milky
but tho chhana obt.inod was not saticfactory for rasagalla
paliinge

Dateya end Dose (1974) studied tho effect of chemical
additives and different salts on the quality of chhana, They
obearvod that the additian of culeluxn apd magnesiun culor ide o
atlk producos ohhana with soft buxiy, whiosoeas sudium chlerido,
s0di.n aoetete and acdiu citrute 4l pot affuct the ohbans
body significantl ;.



Ceteded ZaR JaNal oL Rills Eoy and De (1083) raported thet a
miniom fat lovel o 4 por cont cow nilk is escential for
praduction of cuiteble dody and texture in chhande 4 fat

lovel lower than this pecultod in & haxl and puabber dody and

a ocarse texture, Ihoy also sugcusted that tho nilk with hicher
fat porcunta es such as § por cont arxd abovo aro nlsd NOY
daoirahle,

Dade gt @de (1068) reportod that tho buflulo nflk adjusted
to 448 por cont fut und treatod uith sodium citrato or phosphate
pixtare may ulso b usod for ropngolla mabing,

Jailihang (1978) recunondod goat milk with 4 pur cent
fat Sovel for chhane for owlity sundeshs

Moorthy and Koo (1982) suggeatod 4 por eccnt fat in goat
pilk for chhana for qu.iity rasagollae

TeGe3e¢ PEOASNOR O SAMRAEEEN Hoy and De (1063) reported thaot
the pr.saence of calostrun in nilk affocts ths toxture of Ghhana
ond docanes $00 pastys. Colostrun 3o cow nmilk also ahan es the
nxonl light yollow calowr G chhand $0 & deupoer yallows

Cotieted 4dultornntas Ray ond Do (1963) reported that the
adultoration of milk with only water peduced the ylald of ghlwne
bub §8s testuro and flavour remein weffoctods They also Pepow!
thot adultorution of milk vith staroh resulted in & gelatenous
mags an cocgulsticne |



Iyer (1078) ooncluded that ndultoration of milk with
86 por cont v tor was quite effoctive as far as soft dody of the
praluct fron bulffnlo nilk uns ocomoerneds

Leded PrOcacsing Factoms

Cededed vz oL oRoulani De and hay (1954) reported that the
two types of oongulan$e namely eitric acid and Jactic aeld have
thoir oharuoturistic efiect on the physioal quality of the
productes 7Thoy have alao reportad that chhana mode from aitric
acid gongulant was pgood for paking sandesh. ihereas chhana
B3 fram loctio .0dd ws good for muking softor yessgalla.

seindvesan and apantairishnan (1964) have reported that
milk conguleto! ty lactlio ccid or sour vhay produced hapd chhanm
vith prancdliar body epd tozture while cougulatod with citric sesd
or line Julco rosultod in a product vith soft body and Coxturee

rnodu ab sde (1977 oncluded thot citeic ocid solution
alwys rosultod in bnrder bdody and tortuzro while lactic acid
cnd gour whey did nok ohow any iInflwencs on tho juulity of
final prodacte

singh ecd iy (1977) stadisd tho of fect of milk coagalents
o the quelity o. ochhano and chhana whoy and ro; arted citrie
acH 414 not Lport any flavoxr to chians winreas lactic neid
and sour chhana vhey resulted in slightly sour taste and ac’dic
flovoar,



Sa0 oF Ade (1964) ruportod that thoe por cout recovely
of ollk solids in ¢ loium lactute chhana 48 nore than edtrie
acid ohhann,

Bodede 2 Si0cs 0L gooculont ALNKEE Do and Hay (1964)
reportod an wedd strangth of coigulant salution renging fron
d %o 2 pw cont far citric scid result in soft and suooth
chihn. .ae

Dato Lt ade (1068) found good Mecult uwith 066 0 U756 par
cont luctic acid for obhanc pakings

srinivescn and Apentakrishnan (1064) stated that too
d4lute acid solutions 4id not affoct the cay osition of chinana,
but that of so.r chhana whoy 434 inflaence the final quality
of ahhana,

anoja Qb Ghe (1977) succoznfully employed that the sowr
ch.anu whay with 8 dowolopod acidity o aboab (46 por cont
lootie acdd vhieh was attadned in 3 days at 3‘70&: for chhana
wakinge

sen (1965) reportec thoy a € por ocont sclution 0f calolium
La0.0t0 gavo the most scoeptuble quality of chhune,

Lededed Dol onuglutioe Do and liay (1064) have reported
that the Pl of ooagulaticn betwoon Bed and Ee8 produced soft and
smooth chhang while low.y pil recultud in chhanc with hayd tuoe
ture,



srinivasan and snantais ishnen (1084) dcbs.rved thut ocougue
lation of nilk ut pif 643 prodacod smooth and soft chhann,

Kundu and Do (1072) roported o7 ag the gptimum pil of
coagulation for baffulo miliz to achieve a sultable proaduct for
rosegolla pakings

Jailkhani (1078) recamonded 5,8 as the optinm pii fw
achiosving & product from gost nilk suitahle for poda and
sandooh MALING.

Bhatt:charya gt Als (1980) stated thut good quelity chhans
obtainad St Dl Ged,

Bededed siffuct Of tomiapoture Of souCAALigm De and imy (19264)
Foportod th:t rupid sncorporation o coagulant (16 to 46 seconds
provonted tho tampercture to £:ll balow 88% cantrary to which
the proiuct bocume vory soft ol smouthe

Eunda end Do (1972) aonsidorad & opagulation temperature
of 0% to bo the best for qulity chhanes

Anede b Gle (1077) and Bhattaoharye 95 Ade (1080)
proposad the odagdation tenpor.ture at 60%.

2ededeb aficch of henaconizatiicqns Kunda and Do (1973 cbeorved
that hamogonisod willk produces soft and smooth chhang The pore
contngo of modsturey yiold and ndll solids recovery in chlwna
dncruased and hardngss valae decruased on hamogonisstion of
pilk (60%) at 176 /@ proooares



Jegtap und shakda (1973) reported that the bdosled milk
hanage:ized at 200 ig/m3 prossure with 4.9 per ot fat
povides highest yiold anxl poroantago rocovory of tota)
salids, fut, protein without alfocting the quolity of ohians,

Gajendran ond ka0 (197%G) obtatned burfulo milk chhank

- of sultable quality for pessgolia by homogonising & por oent
fat milk at 140 W-na conguloting with (8 por cunt citrie
acid at 70“8.

Jailkhand (1978) eonal led th:t homogonisetion of goat
Bilk ot 2900 I resulted in chhana with lesser soore for dody
and texturc und also for acoeptability than unhamogenized milke
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This chaptor deuls with the masarials end methodologles
eplayed daring present investijution for the teshnologioal
annlytionl and agtatistionl asyoctos

Jed Lluai Il

e exporinent vas cooductod at the Milk Proossaing Pland
and Laboruturios of Dulry Solenve Lepartment, “ollege of Veterd
pary >0ience, iajendranagar, dydesaded.

3e2 B Ma Lablili

8.5.1 Milk

Cow and bufialo milk obteinad in stirilized aluminium
eans from hoalthy anioels o Dalry sxporinental $tatio:
Andhes pro.esh sgricualtarel niversidy, yderabed was used
in this oxpor inante

de22 Citric acld

gbtainod from sayadbhal ¥ Chomicals, Laroda was usode
B3¢C03 LACkLS acld

lisnety por cent extrapupc obtained froan Le Merak, Pombay
was ugede
84204 Caloimm lactute

Gbtained fram icMerck, Dantay Wis uoeds
32,8 Sod4imm citrate

Aocording to P4 (1U86) sodium ¢itrato oan be used both as
stadiliser and sult, Obtained from Barabhal i'e Chemicals,



3+20 Sugar
Camercial grade of sugar confamming %0 13l specifioations
wis Uped,

3427 Maida
Juality muida obtained from loeul mariet was used,

Sele8 Cardanmm
veat gquality obiained from local merkot wes used,

Je%eD Vanida Llavour
Vanila flavouring essence camnicrmed to r¥A rules nanufacte
by Jayanthi Induatries, ladras was used,

Jed Phitiw . 10U TR, IS
3434 bepera. ion of Milk

Sepapation of milk ws doane umder sunitary conditions with
a hand gparutad vyloan lovel croam separator,

Jele ttundardisation of !Milk

stenxiardization of cow milk £0 448 por cont fat ani
bafialo milk for 6 per ocant fat was dane bty using rogaired
smounts of oroan/skic cilk £rum Fespoctive SOWrGes,

34303 Motho! of Preparation of Chhepa

Tho nothod redoanmonxied wmumm {1972) ws uged
vith the faollowing modifoations for prepar:tion of chhana,



ne kg nilk wae heatod in o hoavy bese alliuminiam coaguys

lation vescal to & touparature of 82,5 5 0«8, while stirring
cmtinuously to avosd durning am! prevant okin formutioi, The
milk was coalad $0 the yequired taperetare of 78% for alddition
of ooagalant, Ihe tinme taksn for heating was 7 %5 JO minates
and for soaling wis O = O minutoss Ihe coogulation was effogted
within a ninuto. The speed of stirring af milk during heating
end addition of cocgulont was 8) « 100 revalutions per minate.

iw delayed mothod of straining wns sdopted in this study.
ihe mixture & chhane solids and whey wig Sransferred over a
plece of cloth (of sultuble aise) eproud ovor a alean vessal,
Tho four carnars of tho cloth ware $ied togethur vithout any
pEvssare and thon bald ovor the whey contuiner, Straining
of whoy bhoing fucliitated by gontle Swning of the ochhana in
tho cloth & cople of times, Aftur about 1 ninute o4 draining
a5 above the vhale moss wus dnucrasd in enough tap wabter am
koot o that condition till 4 ovadoed downe Chhans wis then
hung 8111 all droppings stopped,. The totud tine tuben for
struining wis dotusan =00 minutos.

deded Preporatim of HasugGlis

The tecinigue fallowad for tho propayatian of rasagdlla
and the quantitios of diffurent Ingredionts was (alken as per
the procodure mentioned in the outlines of Laliry Technglogy Y
Do (1960),

Seded Poelking and stomege of ldksugalla

hasagalla w:th 40 por cent sugar syr.p was agepticelly ¢l
in roegtoriliced tins and kupt in dry coal tamporuturo.



8o . IALITICAL METHODS
deded Kk

3edelad Somnliog ol Billp sompling of nilk was done a8 per ¢he
procedure laid down in I3 1470 (Pars 1I) « 1861,

SedeleB Fri ond Ui gatinafioy The milk was tested for fat
and SiiFy as pu the procadure described in 15 1204 (rars 1)
1977 and 15 3380 « 1080 and found to bo 446 per cent fat fom
oov nilk, 6 per cunt for buffulo milk and WiF found to be
rangod from 8.3 00 86 for standardised oow nmilk and! from £,.8
to 9.0 in standardised duliulo milk,

Sobed o3 Skin pilla the supliog and teusting of ship nilk was
dono as p ¥ the procoduwro lald down in 1.4 M0 (Furt-1i) 2861
and 40 Iu ¢ 1824, LUT?7 paspectivelye

84602 Cronn

Jbo sunpling and testing O CPOMR was dono av @ the
prooudure luidd down &n Lus 1234y IUM?,

Beded Propuration of Chhana

vow milk standardisod o 4.0 per ocont fat and w8 per
oent siF vas used to maks ountrol ahhenu ty wing adl the
8 typon of oongulants Visey 0itric ancid, luctic ocid amd
ealcim lactato in thia exporiments Duffalo milk standard?-ed
% @ por coent fut =nd P por cant UMy troatod by addition of



stabilisers and wator ws ased in this studies for preparetion
#f chhans wes proparod and designased coagulante,

& total of 15 batchos chhar ves prapared and designated
u“rltor o Uontrol chhans made froo oov milk with all the
&mmmummmwaurl. !‘aaudra. Buffalo milk
without any addition was ovagulatod sicultanoously by all the
Whroe coagulants ond chbana propared was designated as T4y Tg
end Tge Buffolo nilk Sreatod with sediun itrate at 03 per
Sant wag &lsv canvaertod ¢o chhana bty using «ll the thruee coague
NWMMMT?;TagfommMMOVIMNMM
mWquﬂkuNHWWIdnﬁmMu%.fnm%
and milk with D por cent dilation with wator end addition of

03 por oceut sodim citrato wus dosignated es Iy., tu and :tw.

The detalls of verictle ooubin tiono used 4n this exparis
poct dwing chhane meking ware as hllows. ihone cmbinations
wore soloctod aftur extensive praolintnary trails,

5, vovmilk vith citric acdd as u coagulant

Cov milk vith lnctie acid as & cocgulant

Gou milk vith culoius Jectate as a coagulant

puffslo milk with eitric aold os a oocagulang

Buffalo nilk vAth lactic ucid a8 ¢ coagulant

pufialo pdlk with culeium loctote as a coagalant

puffalo milk uvith addition 00 0.3 per ount sodium aitrate
vith citric acdd as 2 ovogulant



4 Buf:al0 nilk with adifticn of Ued por cent sadiun citrate
with lactic oM as & ocagulants

Tg Buffalo nilk vith additian of 0sd per cent sodiun aitrets
vith aulciam lagtate es a coagulent,

!m Puffalo nilk vith 0 por ¢unt dllution by wtor and
Sitric acid ap & gongulant,

T3y Buffalo milk with 30 por oant dilution by wetr and
lactic ncid as & coagdant,

!m Buffalo milk with 30 por cont dilution bty water and
caleimm lagtato as a ooaguland,

tm Buffalo ndlk wvith 30 per cent dslution by vater and 0.3
per cant godimm cityate oongulated with eitrioc acid.

'M Buffalo nilk with 20 par dent dilutim by water and Ced
por cant soddum citrate ocoagulated vith lactic ueid,

%u Buffale nilk with 20 per cont dilution by wator and ed
por oont soddum cdtrute cougulated with oaleim lactute,
3¢dsd Chhana

The ohhena obtuined in the above muner was annlysod for
the falloving

Sedeted Nolafumps The modsture content in chhana cbtuined from
different trcutoonts was detormined by modified gruvimotric
Method as pur Whe procedure dusoribed by AGAC (1080) as folliwm



Three groms of ohhans sumple vas token into & deany Ary
aluminim dish and spread the saiple ovor the bottom of the dish
vith the holp of a glass rod, The dish with saple was then hea
on boiling wator tath for 30 minutes vith cecasicnal stirring of
the contants, 7The dish wag then tranaferred to an oven and kapt
at 200% ¢ 1% for ¢ houws. The dish wes thon ooaled 10 &
dos.i0ator and welighed accuratoly. The prooedure of heating in
the oven (for 30 minutes), Coaling and woighing wes Fepeated
witil a canstant weight wos obtained,

SetedsB Rax. Qb MagCiary. 0L Sateh 82045 The ehhana obtainad
in each canbination weighod and per cent racovery of total
salids was caloaletod nfter entination of molsSupe,

3.400.3 ZXuiotoe Frotein was eotimated by using micro Kjeldahl
method proscribed by 4CAC (1980),

SeeGel Qi s » Alp182) P! poter (lico Dodel = (1 « 20) ) was
used ag por the instructioms €0 mousure the pii of chhana,

Sedee8 satinmubdon o RAERAORLG LAMARD The titratable
20idity of each sample of chhane was dstormined as poxr the
procodure of ~GAC (106D) giver for ahooede

3e44%.6 Sonadosanay of _ohhany v“onsistency of chhana was otadied
ty = pPenetrapoter reuding
* Jpriognesse
Hardness of samile wus Dnowred by weing ponetromoter
panufsotured by 1i/s. thited uckentific Compenyy Hadras heviy



omfiming 80 the specitiontions of Amsrioan 04l Chemiots
dociety » Tontative motiod, Co 16=180 (100d). Luach ponetro-
Metor recding w.s talmn in meme &n tho time linit of 30 soconds
st 0% ¢ 2% tomperature.

duriozinaay

springineas of ohhans was estimntod by using apparatus
devalopel by Geys (1078) as followss

A smooth ball wos formed frow M8 g of samplo, This wap
Plaosd over & round vatch ;lass and kept .amdor tho bobe The
main rod was molompod and Jowarod so thot the bottas of the
bod jJuat toush the top of prodot ball. ihe ball was pressed
W lovering the bob wdur & welight of 110 g for 10 seconds,
Mis ronding vis notod on thw poulo and then weight Femovode
Aft.r ullowing the produot bnll to regein its shupe for
8 pinutes anothor yeuding was taken by allowing the bod Just
to touch the top swface of prodact ball,

The recovery of original height of dbull wus exprossod as
por cent epringiness,

Per oant springiness -H X 100,

H°. Original haeight of the balle
Hy = liedght aftur deprossion wmdor veight,
O,  Height upan rooovery aftor Pamoval of weighte



3 4.8 Basagolia

rasngdila wvas prapared from AS fypes O chiana and vas
Judged by panel of 6 Juiges Srained as pur the Froosd sros
given &n 1. s 0273 (Part 1) « 1971 and 15 3 G40 « LOPG
and also by uaing scare card given in puge 48 deaighed
for this pUrpoces

3edeB Statistionl analysis

The dats obtainod during the axporinent wos analysed
a5 por the mothods given bty Snedecor und Cochian (1968).
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- This chapter desls vith resulta obtuined during the course
ﬂ fovestigatixe. 4sspects relotud to podsture sontent, por cent
”oovw of total solids, protein cmtons, pi, ngidity, penetyro~
Wrw;dmggam, sringiness per csat of chhona and
j mdﬂpuc ovalaetion of Rasngalla have boan prosented.

el MOY .2 R COITAID G Gl AlA

The modsture per cgnt in chhana obtained {rap diflerent
variable cambin tions 49 presented in feble 1 and figse. 1 and 2

The aver:go p.r cent modsture 4n chians fron aovw milk wes
fomd to bo 50,8 por cant wvhen oAtric rcid wes usw! as @ cougulant,
007 por cant whon lactic ~odd woo ueed and GbeT7 per ocent with
emleim Loctateo wvhoroas in ohhane fran bafiulo pnilky the molsturc
ontonts wore 57.11y 87,76 and 5600 per oeut respectivelys

o buirulo nidk whicn wos teoat.d uith Ued por oont sediun
eitrato resulted in chbana with un cverago molsture contont of
@965, 0811 and 56476 wi. . ocitrio acidy lactie acdd und culeinm
Joet.to rospectivelye

™o barfulo nilk wvith X por cont diliticn alme and
0 por cont 4il.tion with L3 por cent sodi.m eitrutc troatmont
@owe an averge podat.Po contents O 8D.8G, B7.79 it Guebl,
B3 8nd 87,07, 66,97 per cont for citric ecoid, luctis cedd
and caleiwm luctate respwoiively.

Oﬁwuo
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Moisture content of chhana
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Fig.5 Effect of different treatments on protein content
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*¢ significant ot 1p lovdl of ;o llity
1 = D slgndtdonnt

for rov maburlcls = 0,0900807
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5.78 ¢ 8. Buﬂa\o Mk, 2oy df iu%avx buwakr
Wit 037, Sodfum ClJ{rafc’_
4 <
N
5.7 | L
L
& & &
w oo o
570 -
o~
Yol
] o
o |
w
2 ]
5.62 |- % |
5.58 0
7]
3
Bl
- )
5.5 F @| [T
T¢]
S0 il I fTs|% | (7 [T8{Te| [Mo|Tn|We| |Wa|he|ms
0 :
1 2 3 4 5
Treatments

Fig.6 Effect of ditferent treatments on pH of chhana
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the averago ponotrametor ro:dings of chhang obtained frem
variable oazbinations is presantod 1o fable 11 wnd Figoe 8 and 9.

The aver ;e penotrapetor reuding for chhanc frum oov Bilk wag
found to bo 40 for aitric scid, 36 for luctic coid and 38 fop
coledim lastate and for buffulo nilk 20y 26 and 28 respoctivelys

tho bulfulo nilk widoh was treatod uith Ued per ocont
sodim citratc gave an avorage penoteametur rondings of Jd,
A und 33 for oitric neddy loctic cedd und culcim lagtate
rospoctivalys  ihe buffulo nilk of 30 per cent dilation snd &
por cont dilution plas Ued per ocnt s0diun oit¥eis puve an

avorage penetraneter Mcdings of 26 und 39y 32 and U6 znd 34
and 37 rospootively Yor both the tvo treated niiks wvith the

samo 3 types of coagulants.

Apalysis of varionce presont. d in Table 10 was calculatod
to test tho eficct lell" voriable caabinatims 14049 Fou matordolo,
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Springinese of chhonn abtainod fran different variohle
cobinations 45 proscnted in the Tahle 13 und Fige 1106106

The average springiness in chbane fran cow milk was found
%0 De 43,65 por cent vhan aitric scid wes usod as & oongulant,
45,82 por cant vhen laotio 2cdd was usod and 44.04 par cens
vith caloiun lactato vheress 4o chhan: from buf £010 milk the
apringingss por cento wero 0,17, 7,04 and 66,86 reepeotivalys

The duffelo nilk wvhich wos treated with Ged par oont
sodium citrete Posuited 4n ehhann with aversge por cant springds
neas of G3,508, 04447 and 63497 vith citric «oidy loctic neki amd
onlcium lactato raspectivoly.

The duffulo nilk with 30 por ocont dilation and & por oent
dtlution vith sodiun eitrato troskmnt gave an avorage por cant
sptingingea of 63,03,ind G0el6y 82400 and 84e02, G206 far
gitric seidy laotic ncdd snd celeodam Juctate rospoectivolye

snalysss of vaPianoe for tunckg the ofioct of vark hle
ombinations Se¢sy Tav matorials, coxgulents i tholr ntope
actions prosantod in inble 14 shovs tho ' vuluos as 36330.,007,
47,3719 and 40,435808 respectivuly. <ho oriticad 4L lvrences
calolated are £ound T by UWS3ONEIDy 0.D00700 und CodMABE far
]V B:torials, coogulonts cnd intoractioms betuwown tham reoe

poctivaly.
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Springiness percent of chhana
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Fig.10 Effect of different treatments on springiness of cliiro
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The organcleptdo evtlantion of ressgolie obtuined from
different variuile cabintdans given as a soars out of O
for ovorall accaptubllity & resagalla is proscntod o the
Tatle 15 and I'igs 1oe Ale

e averugc scoro of resagelle £ron cow milh chhana was found
€6 ba 5,08 uwhan cltric scid wa ustd as & coop.danty B.08 whon
dootsc aeld wus good wnd Be90 for caloim lactuto, (hurcas
ragagodds fram Buif 1o nilk chhane s0ured Gel3y Ge20 tnd G038
Foopoctivelye

+ho bui.clo pdlk which w.e Greatud with Ged por cont soddaxn
cdlrats POswitold 4n rosugalla o evernge score O .04y Ced0 ond
GGl Vith citeric uoddgloeile coM nad calcdum lnotete rospoctividy

e bui.ulo ol wiih 0 por oont didudlon along and 0 pog
cont dilaticn vAth Ged pur cu. L sadldun oftria yusidltod dn roope
galds uith ap avorago 5e0re CF D000y BelbBind 7400y 880 and
7493y 3430 fo@ citric celdy luctic ocdd and culel o inotate
rospoctivulye

ancdysis of variwnce for tusting the offect 0. varishle
cabinetians leey Tuv matoriclsy cougdonis (nld w0l Int.pe
setians Dutwoun thace proacnto. 4n Ludle 10 shous the 17 volaeo
a8 108,203y LO007366 il UeR10040 rusjo0iivolye ihe
critical aif.ercnoes celeadntud cxe Fomd L Do GCRII?T cha
0000004 fox pav o:turdale uni oougulants Fonpootivelys
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tho rosuite obeosvad by nnodysio of chihwana Obtained
fran vardnbhio ocmbinctions have man presatod and projected
in figares.



DISCUSSION
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Sed UL I LVEAT G Clawils

e ¥ wdaes obiudned by snelysie OF varince abom 4o fuhle
dndicatos that at 3 par cont iovel o prob:bility tho rew mat pic
congulants cpd thedr fateracticn had signiijoant efioct @ nolsty
entont of chlnng,

20 compeiem 0 avaroee nototure contnt of divien ke
fron Qiffercnt vordahle codin:timg oo shiown i Joxle 1 $alicate
Chut the bufiilo nilk with 30 por ccnt diliticn by wt 2 cougue
duted with loctic -cid rosulted in highe:t modsture cuntent of
C0eld pur .ot vbhowons bulf.:do nilk alono with oedeium LuetSo
congdotion yooslltod in lovest nodaturs cotont of 06,00 pow
carite

myovero oedatuse cmtanto of b lo niik chhana whe Coumpar
vdth the chbune Obtuined Yydm butl 20 ndlk trontod U L3 por
cont scoddan cdorate gove alightly highor nolstupo antontsy howown
th. sean vulues o podsbire contants of chhane from different
varl:tle cambioctions when copnrod CAth cpiticnd dilrurance of
oy oot pd 1o (0.,60R7°81) no sgnilient 130768 100 balin
buffodo odll cdone and bultilo sldl wAth Ced A ool 9wiln
cdteote wne chooTvole 1uEihopy 00 signllie 0t ARLTurinel s
hecrved botvox: b.EPulo nilk 465 Ol puo cunt siniam cilpeto
and buffado pill dth 2 por ciat dilablon wilh Led pur cunt
soddn cftrato nni betvoss bufs 10 odlk with & por cent dAldutim
and cow milk.

Olm..



Zho apitionl d&fforenca also dndieatos thot nodstuve sonton
fo chbane £ron oov milk diilews odgniviosntly from thit of batin
Bilk alonoy buffudo milt 20 pa cant dilation with wter and bk

mill 0 por cont Alation by wabor and vith O3 Dor ot sodt.m
ctratn,

Thic mofsture content 4n ohhorn resdlted {ruws Gifisrent
vurduhle comblnations vhen camparod tith erstion) diffurence of
cugadants (U.30M0) Do signisicnnt Jiifarenco choarva! batwoon
eltiic ind Juclle acids whermons cnled.n laotate significantly
di: cred with eitrio ool Locide - cide.

o Loturactiuns o ongdlants and rew ootoricls vhen
campared Vith critdond differance (CO.40080) tho fallouing
oIV Bl g Yoro BRdioe

Uik -alo mills vdth Ced por ot sodiun oitvate eougudotod
with culela: 3 ctite wis net signdficuntly differant vith bHuffdo
ik wlane congulatod with culedao lactuto and bailulo ndlhk vith
0 por cont ddiution by wator and troatod Lidh Celfuediun oitreto
otogalstod vith culelum lootutas vurther bar . odo pidlk Gith B
por oant dilution By wtor OXguluion will cicim Lietod: A4
not difsor signdsicently vith bus. 3o uldh wime camgdloing
vith adtede codd and b fulo misi Al G0 s oot dAiatiia by
water vith addlbion & Ued pui Guub suddd cuwuie coug dated
vith Guioium Qe0tutee LIOES WUb DO wighd dduib diiironce
botwoon bufiado oiil vith sdudvad U vow i Gund cWlun citrube
vith cityic sedd cal bl s DAl Gawiv FRRG-HTE AR P G



a

Bfado milk vith D par cont dilution by water treatod vith

0¢3 por cont soddm editrate vith citrie satd was stutistionlly
sindisr €0 thoi of buf:.1o nill alono mngulntod vith lactic -edd
and DuCS 1o ndlk vith adiition OF Ged pur oont sodiam citwate
cx:gdated vith 1etic acide

Gow milk congudntad with L otio ety by lo nilk 30 por
ount dilatio by wetor coagalcted with lectic redd, and bufindo
odlll L por cont dldtian by «ber with addition of Led per oant
salim cdlonte eonpalntod with lootio nedd A not ddd e nigude
Plounlly vith oor milk 00 galeted with ondod @ lactata, urthon,
oo pdll congulntod vith eitric nodd dic not difver o gl foandy
with balfelo ndlk 0 por cunt diiation by woter ooagadotod with
alcim Jootuituy bat butsulo ndlk 30 pu oant dilutiun by wt.y
cocpulated by citrie acid wop signiilcantly difrerad with thit of
cov ndll co g Qetod with d-otio nolde

dao critio:l difforenos ¢ pther Indicutos thot the baviuio
pddk chivne propopud By tho odkiltdon 0. Ued pur Ouul sodadl citeto
ooegaletud with luctic (cdd diliopud CiGnA S0BNULY viul bulldo
odik dilutol ty G0 por oont wot.r with ndditdn @ ved puk G it
coldp citrote cangddetod uith loctic codd, & Ehoryoov mEiR
congulntod vith culodm luctetw ailior with oow nilk cuang
pecpered by codn; cdtric ccldy onl cov mALK olivos vit lactic
acdd oo.oulint differed +Ath bacindo pilk ddiutod by B jor b
vat r oong.dated vith lactic cclde

In geoosci & wos Obsusved th U buil.lo odlk coagdatad
width 13l the thwou eougudonts rosdtos 4n lov poksturo ooy



oampxiud £0 thet G oow pilh ohirng Caloias lsetate wag
earvod L Posd 40 10w pudstaro cubang oxy arod $0 Otk
2 congdlants drruspecidve Gf rev paterial AL oroncess

Eol P il kWl GF vu b sLIDG

e © wlage obtadnad by widysis & varieice ohoun &n
Totle 4y fnddoatos that o6 1 por cant leval o probubility
tho rev o tordaley coegidanto nd cholr fnt.iuetdans hod signiite
dant offoot an por oent rocovery of towd odlids during chbane
nuikdnge

Ve coopuddisw O averags por cent Poopvuly & Chuane tedo
fron Adflorent verdsblo combdnGions as chiown 0 Lahio J fndde
etos WUt Wk Loroond  rudwwory G udlh palide feon bafio 1o
Rill .4 U o cont dllution with wabor and Ued pur 0ont sodiun
odtrute o Wwilb vith culedr loouts sa coongudant govo an
hdghio b aworago (o ount rocovery 05 P82y whwicas tho oo
milic with lootdc acdd muwve un avoltcw leaget por oot oF totud
saldds pocowory boing (BB por ounte

A ped v e 0f por cont Ivcovery of totl colidn of
ohhun: fron cifaeront verdablo caubdnitdans vik Gupmr.d with
opitiond dil.ovunce 0F Fuu maburd 1o (1.110K0AN Lignd faunt
dafienunos Dotiuel COW MALL Wi DEIEAO addh At X por sont
ALlatiuy.io Dusacdo BALL WALL W 2 cont ALl Lhd Lultudo

DAL WAnG Wwis DOV



10 sdgnifiocnt ditforauoe Wtwewn bufitlo nidk aluo and
barilo milk wish addision of UG43 pur cent solim aitrato, and
bulLdo milk Gl por cont sodl .o eitrate and du.£a30 nilk & s 4
cont dllutdas by wutor uith 0ed par occot soddn oitrote wus
Obg.3 vade

ibo por oont Focovory of towd salids by using diflozent
congialants vhen caparod uvith criticund differanos, (1.444837)
0o signdficon. difforence wus obomrvad betuoen oitrie und lnotic
aolds vhorons onlod . laotate signdiicontly difterod with oitrio
od duotdo wcddse

he ntoenction of ompdonts tnd yow oolerfalys vhon cuparod
Ath eritionl dAifMdronco (U,7U07) the falloving obsorvitiuns
wORG M1A0e

viw midk it citric ocdd ALSOr Sron cov alll with Lrotde
godd 0t bt 1o ofdb 0 per cant dliation Ll Juouic ccdd cpe
hast 10 nAll 0 poe cont dllutisy  4th Lootic cedd ddllared dth
ooy oddl orletm 2ootito, TWCL Ao il 00 P cont dliltion by
wetiul vith Ced pur cont sodiun ciurcw with cdtede cold i
wWih baffelo palh aione vith cded.o lagtawe nd buiclo nllk
30 pe oot dilation by weter A catdhe Lold dlilorw 1w
dufislo pidl vith lectic acdd. EiLlo pRLE Ath Ded pur Sunt
sodlm ctteuto ith doetdc noki diiropod nith baiulo pilh with
oitris nedd ot bal 1o pilh F por cont dtlutias by witlr vith
ocletm doctate ALifer vith busindd DALk el por 0.t oGidmn
citrats  4th calcim luctnloe



Cow mldk cougulatad vith culeim laotate ddl not ALffor
uith baffodo milk 30 par cont dllution by water vith oitrde
6¢id, Buflnlo nllk corgalator with lactic ccdd 443 not Adfior
vith buffnlo malk %0 par cant dilation by wetor end Ced p.r cent
sxdim odtroto vith lactic nedd and alao not Aiffored vith buffnlo
oilk 0,3 per cont sodium oitrate with lnotic ncdd, Buffalo milk
alne vith caleia laotate did not differ vith buffulo milk 30
paor cent dilation by wator wvith cnlcium lactate, Duffzlo nilk
0e3 par ocont solium oitrate vith citric acid pot diffeped uith
buffalo milk 90 par oot dilutian by wator vith Oud por cond
sodiam cdtrato «4th citric godd.

Dufiale mdll with U3 por cont pouidum citrate corgubntod
udth coledm dootato did not 44 for signiiicently with bufinlo
odllk 00 por cont dilution and Ced por ocont sodim oiftyato ith
ouledun lactutos

In gonored it wus Obauived thut tho mvoruge por cont Focovary
of totol salids wus oigniitcnntly (Liered (mang con(.dontay rav
mtcedls und thodr nt.ragtimis.

Th. highest evorugo por eent recovery of to.d culdds with
oaloim loctate coong coagdlents &n this otady wee cuyorable
to posulto obtasned by won ond Do (3004
Bed PHUDLAT Luicaid

tho I valuos dbtsdnod by aneiyeds OF varisico shown 2
fublo 6 indicatos thut at 4 po¥ cant level of probubility tho



Fav matorjals, cosgulante had significent offeot on petesn
oontant of chbanc but intoraction of coagulants und Tov poterials
had no signiiicunt ofLo0ts

The camperisan of averngo protuin contant of chimna mnde
fran difiopent vordable conbin:timns as showm in Toble 6 &nddontos
Wil chhans ablaloed from oo miik vith culofun lagtate rogultad
4o highost protedn cmtant (17408) vhorons the bu:ale milk 30
poi cont dilution by witur with lactdc ncid gave an average lowood
potodn canint (1dedd)e 1t wan aloo obsorved thut protein content
in chliane from buffido milk trocted with sodiun oltrate hod Jov
valago ocanporod %0 buitulo mdll wlones

The moan values Of protedn ctont o chhano £ron dif fopont
vnristle capbin:tions whon campared vith aritical difforonoe of
roy matrdnls (0.,3627548) significant diiferunce was Gbs rvod
botuwonn buiitlo ndlk clono with buffclo nilk trontod vith el
por cont soddam citrato and Sov nilk,

Thoe protein emntant ohtalinod by wsing difrerent oongddante
when conpercd vith oritdonl aifioronao (0«8504046)y N0 nignifis
oant Adirorenoo was Obsorvod botuoun 0LtrAC nold, lnctio cold
cnd cododd laotnto,

In genoral &% wop obe.rved Chiu peotuin contont O the cliwng
fron buffalo nilk had the lovest velue than the chhano Obt.ined
fras oo pilite “his result we caparable to the rosdlts obiudnod
by Gyaneodro Kupar ond srdnivason (1008) Pras tho Bl 3t weo



also obearved thni stobilicore hod shown efiect @ Lrotodn
per cont of ohhana as daf{nlo milk treatod wlth 0ed per cont
sodium oitrate hod loweot protoin emtont cayarcd to chham
obteinei from bulfulo nilk alons,

Bek DH GF CILAHA

o I vulugs odbtadned by analysis of varionos 4s shown
§n Miblo G indicatos thut at ) por cont lovel of probability the
ruv poutopdalo hind signiidount ofioct an pul of ohbanne Ilowevor
o ocongulants ond fotoreotiaw of ocvagulants and rev naterials
hod oo signdidcant ofiect an pil of chbum,

Mo caparisun of avePago pii wldos O chivdo oo {pun
dasiopont wurpiable cmmbinations cs shown in inuble 7 Lnxidoatod
that [l of chhang o frpan bufiulo ndll troot.d with G483 por
oopt soddm clerate hod higher il vl won oaparcd 0 othur canbie
nutime, ohhano obtulned £ron oo mdlk had low jl (6483) with
citric uodd o o cuogalaoby uikrens chimne obtulned {ram buffalo
ndll srontod Lith Ued pui Gund sodiarm cdtrnto cougulated with
1 etio nedd wod cudedanm leguats lad odigutly high pli (Ga'2d)e

™o ooan vaiuves of pi of chimna obtained from dificront
vartable combinutions wben ounpurod uvith aritdonl difiorence
of yovw mobeeieds (G.0000007) , Cov milk pli dUrerod s4gnilie
contly vAth b fulo ndlhk juy and elso difierod with bufindo pdll
groatcd il Ued pur Cont soddup citiaioy howaver the othor
conbipaticne d4d not difror ol tivtdondiy.



a7

Chhana preparod with and uithout sodim citrate treotmant
to buffulo nilk uhan coperody tho pif values wore higher in
chhann of sodium eitrate trectiont and this pay be duwo to
s0dium salte usod a3 a stabidizor vhish tends o ruise pi
as reported by Jonness and Patian (1968),

88 TITRAZABLE ACIOLLY Wi Cilliala

<he F values obtainud bty anelysis of voriance shown An
Intle 10 dndicatus thut at 1 per cent lovel of probability
the rav matorinlo, coagulants and their intercotions hod signds
ficnt effoct on acddity of chimna obtuined from differcng
vordable combliotions.

che coporison of wversge acldity of chhann obtadnod frem
airtupent vurialblc ocombinaticns as shown in inble ¥ indicutus
that chiang Jhtuinod fron cov ndll hed bigher  aldiy ocoyperad
to ochor cabinutiduge Chuans obtained from oow wmilk with laotic
scdd had high ccaiity (06332 ) whoreas chhunu obtadned from
bt fodo midk vivh 0 por cent dillution by witer wich sodim
oitruto, coigudetod with citrdc scld had low acldity (O.2M3),

The poon velaes of ncldity of chhana obl.dned fron difforent
veriahlo ¢ obin:cdons uhon capnpu! vith ariticel difiorance of
poy motoriols (L40UGEEE6) nosdity of cov mill chiume signiffcentdy
giftered to that of buffulo nilk chiminng and also bu frlo milk
alano difiered 1ith that of chhanc proparod fran buffalo milk
trouted W Ced por cont solix citrati.



Acddity of ohhana obtuined froo duffslo milk ty 30 per cont
dllation with vatsr 43 not aignificantly dificr with daffalo
milk troatod with O3 pur con. sodium eitvate. Furthor, buffele
milk vith 30 por oant dilation uith water also A4 not signifie
cantly diffor to that of buifulo milk with 20 por con® dllation
und vith 0,3 por cunt sodlum citrate additiaie

The won valads of aciity of choane obtuingl from difleyont
soagdanis vhon capored with ordtical dfiioroncs (0,0082800) no
signiilcent difforence woa obs rved botwoun cagudantss The
inturcotians of eougulants ond row matorisds whon cooyp:rod with
eritical dii.cronoe (0.0048006) acidity of buifalo wilk chihana
frop citric reid differad with buficdo milk chhana congulated
with lactie acid and chbana fyom oov nilk cougulated with citrie
aedd d4fforad significantly to that of chhae Obtained froo
colelm loctate corgwlation of both eov and buliulo niikn.
Howovor the othur cambinotdons dis pot difier signit iountly
with cuch othore

In gongeel 4t wos Obsorved tx i choant from cov nilk had
higher acidity walmo compuroc to othur caubinutiens oxd itwns
also obsusved thit stabiliscr ledey sodim eitrate shown the
affoct hy lovaring the ocldity slightdy o treatud saploss
thia wes in sgroament with tho obg rvations of Gould and irants
(1045) who roported tho. o&l..n citrate adde’ as e otabllis. v
cogsed pear:ungenwt of sults pesulting o o chonge of buffer
capuodty wuich pight neve decruscad titratable reddity.



8e8 FellaliQludi. B DLG

e F valuge obtained by anadysis of variinoo shown 4o
Tatde 12 indlontos tnt at 1 pur cont lovel of probebility the row
Baterialey congulenta hud signiiionnt effect on penotiemetor
rocding of chhana, horoas ot & por cent leve) of probability
the Intoraction of coagulants :0d rav patorinls had significant
ofloct m tho,

ho ceprrisc of sverage penatzamotor roodings of chhana
modo fram difforent wariatle conbinitians as shovn in Todle 1),
indicotes thet oo nillk cong:uintud with ofitrie ocdd gave en
highost panetrapoter Powiiy 0f 40y whoroas bl «wlo nidk with
20 por oont dilution by wter und troctod with Ol por omt
poddm citrote vith citric ack! cogulunt gave neit highent
panet¥onot ¢ ro dings The least ponotrametur ro ding of 06 wes
obsurved Sor chhano from buff:lo nilk elone with luctic rofde

The Donn values of penetromet.r reoding: of chhana fran
dirfiorent vorisble cambioc tdong vhen oapinrud tith critioal
disieronce of rav motoriads (2.403) 00v milk differad oigniils
cuntdy vith bui:alo milk alome and vith barulo nilk vith 3 par
cont dilation by wut.ry and bwi s 1o nilk treated ith O3 por
cont soddam oitreato, Farthory biralo milk alono was found to
asfsor significently with that of baifalo nilk Wreutod with

03 por ccnt sodiad oitrate,



Buffalo milk vith 30 par cent water and vith additim of
0s3 por oont sodium odtrate did not Aifier signiffoantiy vwith
oovw milk,

The penotramator recdings obtsined from chhana prapared
by using different coagulants vhen camparod with oritfoal dificrorx
(2,102) no signiricent dif.oranco botweon eitric uedd and culedun
Jactate, laotic acdd und calofum luctate was Obsurveds DBub signde
ficant difiorence was 0bserved botueen aitric cedd and Mhetio oeidl,

The interaction oo comgulants nd rev materials vhen
comparad with critiocul dificrance (1,00) the fallowing obs. rvow
tias wors oede.

Barfudo nilk vith laotic aodd afgnis dcantly difitored with
buffulo milk comgalatod with ¢itrie aokl vl caledas laotite,
Beffalo nili with citric wold disferod ocignbiicantly vith barfule
milk Sroatod vwith (.3 por cont sodium citrats coagulateod vith
lcotic ooids Tho lottor Adfier.d csigniftcortly vith barinlo pilk
troatod vith U3 por ount sodl.gs cltrate corgulstod uith onlel .o
lsotatey ond baffulo milk 90 par cent dilation by woter with
oddition of 063 par oont 80di o citrate corgudeatod vith citrie
acide

Chhana obtained fyom buffalo nilk with & por qunt didution
Iy wotor and U3 pur cent sodim cibwuty rondtod &0 cignifds
oantly difforcnt chihsno .ith culelun Ibetito and clerdc aodd ¢
fop go pepetrametur rouding wis cancernads iovevey duliclo pilk



vith 03 per cont sodium odtrate cosgulated with colotus lootate
414 not differ significantly vith duffalo milk diluted with 30
per oant wator sdngalotad uith lactio wedd and calaium luotate,

Cov milk ecoagulated with lactic :cid @i not difop with
baffilo milk with 083 pur Gant sodium ¢itrate oongulated vith
citris sold and baffulo milk 30 por oent dilution ty wet.r ccagur
latod with ccloiun lactate, lurthor oow milk with laotic sodd
vwas not significantly differed vith cow milk congulatod with
caledun lootatey buffalo nilk 0 por cent dllution by wator with
eitric ccld und Daffulo mllk 20 par cont dilution ty wutur uith
0e3 pur cont sodiuws citrate with lactic acid :nd caulod.m laotaite,
o signiiiount diiforenco betwoan cov nilk congulated with odtrie
ocdd and bufl lo milk S0pdLlatian by web.r vich Uedé soddu ocltrate
omagulated uith citrio scld was 0is0 OboOIVOd.

1o penaral 1% wns QLgeivod thal M oaluricloy coug dents cnd
thofy fntor.otion dircctly nilaanced the punairemetor Pecdings
of ehhane which Lxiicatos thot the conslstungy Gf ohiane wos Lw
fignced bty verichle cwmhinatdons, hbans propared by treutod
buifuio nilk with X por cent dilution by watur unl Ged pur Cent
sodiam eitrate addition ccagulatod uith citric seld uus Lfound tO
hove same conaistenay to thut of chouna from oov pilk congulsted

vith citric ucld.
a7 WRIIAI B0

The P wvalupa obtained by asalysis of vardsoce 18 shown
in Tohle 14y indicates thxt et} por cont loved of probabliily



tho raw maturials, congulants cnd thedr tnturacticn had
signifiocant offoct en por cant springiness of chianas

e caporicon of average por geot springinoss of cihans
prde £ron difiorant wuriible ocmbin:tions as ahows 4n Mihle 13
ndicates thut the por cont springaness for Huff:1o nilk ohhane
coagullated by luctic cedd vas found to bo (07.04) highest smag
oll dif.orant vormble combinatiois, wharoas the oow milk chhmna
vith citric acdd had lovest por cout apringiness (€3.85),

<he oean valuss Of ok cend oypinginece o8 obhans £rom diffow
ront varpioble combinatdons vhan oamparod ith oxdtion) diiference
of yau ootorialo (L.dD0G) 9 6ld Chw difiurunt variablo combhne
Liong R0 cdgnds Lcantly diFiur with eacn Gihuye

o per oont apringinosc of ahhane obt dned by uwsing d4ifivront
ooogulonts vhon campurod with criticad difrervnow (Cl.000700) all
the throe coagalants avo signdidsantly dificrwi with emch othore

Tho dntoruction of cong donts ond rav mtrrinls vhon ooeparod
with oriticel difforenos (0e3A0440Z) all caubinatiins are nignte
ficontly difiored with acel othu: orcept that bufedo nidl 4dlated
vith 30 por cont wator cougalatod vith odtric sogd ond with onledim

lactatos

In gonuiad it wvas Obg.rvod thal conpdstonay 04 tho chhana
tndtoated by springiness por Canty whbapa fram cov milk whieh wio
used as emtrol hnd oy vidaco caparcido ioh balicdo ndik
with 90 por oont dflutim By watur w3 Wil Ged pui ount podlx:
aitente additicu.



It vas 0lso obeerved with springiness per 0ont valass that
baf{ado milk diluted vith D por oant weter and treated with 0.3
par oent sodlud citrato coegulotod uith citric wodd hnd almoot
sdodlur oassdstency to that of cow m_lh chhane congulatod «ith
citric sold which indicatos tho di.ution of bulfiulo oilk 4th
0 por cont wutor and trontmont uith o3 por cont sodium citrate
rosult in good quality chhanae

6B QHGAIULETIC WL RPIGN OF 1buhQALA

The F values obtuined hy analysis o varsonos is showm in
iohle 16 indicutos th ¢ at 1 pur cont level of jwobability the
tav petordc] ond opugulants had signisioant effect on rganoe
loptic quality 0. resagollay but snturactin of ruv patorsals
od ooegulante haG no signiiicant cilccet oo Gpguacdeptde ¢ ailty
of rosagCline

The comparioon of averago scoro Vuldeas Lo Jnsegalla obtainodl
frop ditierunt variable cadbinuiims as stiowd o Toble 1Oy dnide
catos th ¢ rusugodle obludned Froc oow milk chbang viih citrie
acid congulant hod highust score (8.96) wiwruas buliclo nilk
along wvith loctic nodd buad lovest scawo (Gei)e ihe tuble
frther indicates thot rassgdlla obtained from Lurfnlo milk
with 9 por cont dilution by wot.r with Ged p.r cont sodlam
citrate ond cocguloted with aitric ncid hed soored noxt hizhest
sore cagers $o oovw milk chhoung vith eitric noid belng B406.

The mean values of argunoleptie evilu tion soore vulien O
pasogolla ohtuined fras differant vorisble cunbinaticns vhan



comparad vith critical ditierunos of rew materinls (Ce207377)
the foliouing ohsurvations woro mode,

Rasagdlla from oow milk ehhana dif. oped s4gnds Leantliy
with all 3 ocanhinationay but 46 wes not signifionntly differod
vith rasagalla obtained fraa Laffclo milk Afluted Ath 20 por
ont water and treuted vith 043 per cont podium citrate,

Hasogolda fram buffelo milk aloney and butfclo milk vith O3
par cont sodiu odlrato, and bufido nilk 4th 30 por cent dilutia
by wotir signiticantly diffored from wesagodia ovbtained from
batl 10 nddk 90 por cont dilution by wetcr with Q03 por cont
sadd.o edwwete adddtiun,.

e avorugo scare vulugs of rasogelia obtuined from ddlierent
congulants when oGmporod uith ardtical diffioruncs (0.0860834)
rasagalla from oitrio scid significuntly diffopid to th.t of
lactic weid und w.lel.m luctoles

In gonorad 4% was obsurved thos ransugalla obtodned from
bafiulo nidlk vith 0 por oont vetor diiation and with Ued por
oent poddun citroto Foowdtod 4o alovst oabo quality racscgolia
to thot of ocovw milk resagolis uhdeb wus used as o coutrals It
was 8ls0 obgorved i Pev patorials significcntly offocted tho
qualdty of rosogclda. Furthur vith dilution of ndik +od wieh
sodium oityoto trontwnt signiricunt eiicet uca cho.rved 4n the
quaolity of Pus.;0lise hese obasurvotiong wore n conedstont
with the obgorvations uf kay .od Do (1063), Jagtiand Jb Qle
(1080) and Iyor (10705,



It was aloo obgorved thel citric acsdl cougubsnt hod given
gond quality rooggolla followed by culdeium laotato and lactic
acdd congulinntc.

Final .y 4¢ vos oboscrved froo this analycis that bdbuffado niik
with additicn of 90 por cont watur trootad -4ith Q3 por cont
sadium citrate cougulatod with citric aeil rusdtod in socoptable
galdiy of rasngolla which wns almost aimilor to that of rasngolla
obtednod from cow mill by uoing citric ooid ae coagulante

ho rordts proscntad & proceding choptur Luve boon
dd-cusaed I thio cheploc.



SUMMARY AND CONCLUSION



CiliP L VI
G LEAERE o wlibh dodwiv

1bere are so many factors which nfluence the qualdy of
cunang and subsegusntly the acvepy: bility of rasagolice iIn the
prosant fnveoidgation various fuotars .nd thoir vardable omw
bBinatins respoiaidle to infliumnoe quality of chhans have been
taiken into considgrotions Main emphasis was to find the sultee
bility of baffulo milk with difiorent treatronts for ahhana
maidng . nd %o fnvortigate 1te caparabdbility with ehhanu from
oou nilik whic, 88 noswnlly rocumanded and profersed foar this
producte +ccorddigldy baftlo nilk alanay baff:lo pilk diluted
vith wator nd dilated dafialo nmilk with an adaitive euch as
soddun citrato have boun usod ae rav molorlal for the propos
rution OF choane Wwing J different cong . dante such as citrie
ueddy lootic wedd i cudcium lickibue <D0 Pocddts Obluiood
hewe boon labudutedy spalysed aixd sonagiges 6 L ollows)

Le lidghest avercge poy cont pucovery oF touwld sdiids vith
Codedan Luotute wug coup bt wio Obe IVGie

0e Lulcium lactats oougulant was obsurved o posult 40 Low
podstare content in chialie

J¢ NUEL010 milk treatud vith Oed por cant sodim 0itruto
gave slightly high modsture oot than Oth.¥8 viilal were not

treatod with soddam altroto.
4, Chhana obicined frao cow nilk had nigher protein

content comy rod Lo buffilo nilk alaise



Be cudun citiute Pex.lixn 4n lou progein con.wab fn clisne
from dllatod bulfilo @Al vau cay<rvd 10 ehane obuinod fram
baiclo nilk aloace

we Pl 0T Cilune xdo fram trfalo milk Croatod with Old
Por cont s0dia cltrute hud higher vuluds caypyered to buifolo
niik mu'"a.

7. “hhana frap ocow pilk bad Fosdted dn bigher ocldity
Por oont eagporud o Oflior cobinuticige

Be Nw 1o pidlkt troatod vidth soud m odtrate had Peould i
in iom celdily coparud GO BO.AO DILE A3

O T ialo nidk 10 por cmb didatiu, by wetor vith Ced
S0 cant sodiuae clirete wisdtdun ooy datiad Wi eityie uesd
wn fomd to nve high ponctPawter roudiigs fodicalus sindlor
eunsditopey 0f chhwnn feom cav nilke

1e SPringiness por omt 8iso TOVOLLG! Wil b relo widik
9 p cont dil.tio by wbt.® with Ueld par cuné soilum olteaio
hed »loiler sooslrteagy o thel o o ALl Cinante

11, Ospancleptie ovelr Lla was also rovoulau Gkt
baf fudo mill vith D por ouat dalation by vebory vivh UVed
pa cont codb:p citeato vlta citric codd ros dvod dn good
qa:idy pagogoilo ool comprpahde 0 ot nilk rososolise



Taking into omsiderstion the adove resulte of investds
gotion dDafindo nilk with D per cent dflution by wator vith
Osd por 0y nalium cltivito ¢ dntod 4th ottric ecid is
Foooonded For andoth eusan nnd cleo agccoptnblo nunlity
of jaocgoliae
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