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IJfJRDOut:TION 

Khoa (Mawa) is en 1m orts nt Ind! n !ndiganou milk 

product which in used as e base and f · 11er meterial for the 

preparation of v r!oua milk s~eeta. Tr latest avail ble 

deta an th~ utilization or milk in India as reported by the 

tional Commies ion on A · r ic ul ture ( 197 ) shou that in 1966 

neai-ly S of t s greae production CJEl$ sed in the r:i nufactura 

of kho • Rajort11a and Srinivasan ( 197 ) astimat. d en 

increaaed production of khoa te bout 1.f of the total milk 

pl'OdWCtion iA India• 

The treditional metho of khoa manuf ture u a 

•eeenti lly st "dardizad tom t th• , ads of cott g seal 

eit etlen. In this proeasa. tha u ola milk is continuously 

boiled nd t!rred in an opan pen till it tt in a viscous 

0<onei t ncy, thereafter, h t ie aui-ta il and etirr lng is 

continued until the ~hole ma s as umea a dough shape. 

Tha p~eduction or kho 1 tt r d ov r smell unita 

since th1e llontinuas to ba th b si . 98 or Sift 11 nd 

Uf10» nizad khoa m k ts in loc 11 i uh re milk doss not 

" f lnd ra·m n .r t!v . ric. "' . • The pr-oduc t 1a ndl d und r 

urttay .Lente co dit. ·on d to th tre 88 0 f MV iron rt 

t · in ti n nd hort a lf lif • 



Th m rk t or khc u lly l c i t t , , 
rtd by th tim it ra h th int r i p 1 . • 

8t4 '8t a r • th 1orobiolo 1a 1 1 ty , t uc t 

g ta r ta iDI' to a n l >e t t . h 

continu • ta in 9 t n ,, th nut t J T or 

"' eta nd ror th! 1" an l on wh t v r '1 ntity n 

quality r c v 11 bl to t h t r ' 
l'O conv rted into e te. 

In v 1 " of o w in r t 0 h n k 0 

bo d we t•t th O F f) ni2e d iry l nt l "" 
nuf t r k on Th p oc 

d velap d for kh e h v t u e t i n th 

1 u try p rtly c 8 th ype no d 1 n 

for co ntintJ<>us prod ion at co rci l el • Th 

ila 1 1 no s ly ev lo t hno y d r i t 

e.a prod ti en of tor le. 

u ntly, t il z tion or a ri>l 11 i n 

nuf t u ot i nd ilk pro c r 

to b a r 1 l co 1c t 

ne t la 1 r 0 1 1 

v 1 1 

l • 

T , 
., 

•· , 
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to prov id• a suit ble t echnology ror the m nuf tur a of kho a , 

uaa er atmospheric rollo r dri r coul d b c once 1ved as a 

po slbility t_,or p.tep rln s reduct 1th si ile r 

chaza~ter1et.ice s t.~ oe or k: 1oa. · ,oo po wder re red rom 

whole ilk could b consider d s n alternate ap~ roach for 

solving th . p i-oble of ehelt lif'.e - d avail b i lity d rin~ 

ean o son. The present invest! tion u s, harefore, 

undartak n to study tne fa ei i lity er man f ctur i g kho 

nd khoa powder cm tho roller drier . y alterin ame 

tachno1-oglc l process &o that the dairy l ento assessing 

the roller dri r facility Gould also anu ec t L1re kho " a d 

eimiler pro ucts with longer shelf lif • 
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L.IT&:R.ATU E • 

The t_r ditionel met od~ for khae making yer-e dev lope 

to auit the small soele v1ll ge tee nology of c onserving 1 ""' l l 

quantities or eurplua milk. Exe pt for fa~ attempt made to 

1tehanize khea tnak1n to put t is product on sound industrial 

footing, no t ngible prooreee ooul b d on oo rcizliz t ion 

er khoa m ~ing. The orks r l.ated t o t e man r c t ur a , 

peck ging d stor ge of khoa oro reviewed here 

e and Sr!nivae n 1967) stand rdize d t.hod for 

prepa.r!ng khc f om W-hita tJuttar or ghee and roll r dried 

mad'll we er occapt 1 fl vour, 

tsxtura and aem e ition, but c .alour Ma o r lizsd. T 

raoo11•tltutlo . ot milk aolJflll was nacae ry for production 

of khO T~ay •sntloned th ·t t co etit tion time or one 

hou• end • urt .le ient ttrrLn the con ition ~o 

tha p rt1c1 in u naion. u $ uently, in 1 a, 

th••• r de lisalt . a~tam t ro utilizi 

" uum ncan· J!dlk 1th :S1 nd 3' tat l so id 

t k oa. y· pl in et nd diz 

0 5 , .1\ hi h id 

Thia 

ct y ald the 

be r l k tl 0 

th 2 

• 

int. 

both 

in 

u 

in 
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ajorhis (19'1) attempt d 
,... 

omi--commerci 1 pra:ass ..._, 

t~ p pmr tion or khoe in a double-jacketed st am-h a ted, 

stoiAlesa steal k t t le 1 using 20 litres ·of milk -t t!lne. 

The cant;ents were allewad to bell end stirred c.ontin s ousl y 

with the hel.p of e built-1n--st1rrer. Since mil k ticks to 

ths sids of tte pan ~-nrl it uas dlf f icult to so r ap the 

e.eat.Qnta, a hand driven so r aper tJ es A· lso used to void 

~rownln nd burning or milk solids. 

gchi 2nd Verma (1958 ) devalopod a 

eant.lnuous ktloa ra kin achine. In t is unit, il k is 

gradually cenceMtratsd i a uts m jackate drum he t e r end 

two c 6SC ding op,filn p ens w ich re prov i d t.Jith sc r pars. 

O !ng to the abs nee of co ntrol for r egul at ed s upply of 

milk nd propo tionate disch rge or khoe, the plant did no t 

work \lel"V efficiently. f reovar>, tte prototype ua 

cons rur;tad from ild ete 1 which usu lly got ru tod 

ava~night .d c us the prebla of'· oxld tion ot khoa. 

e and Singh (1,?0) et nd ize tl'E> production of 

k, a by the CEHlt nu ue m hina. The re u~ t nt product • 

hnvtn .eeg y body Sav l int~r v m ts in t.tie d s i n 

nd op r ti.on or th continuous kho pl nt were su t • 

Ba ed en aiv tri • jcr a nd Sri v an (191 ) 

m y l tar ion in the d 1 n f this l nt nd · · t 

1 t nla t 1. 
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Baghra (1919) u•ed ccneentrated milk (31 r-i end 40-"" TS) 

end ~hole m~lk pevdar (rol.ler and sp ray dried ) rtteonstituted 

u!th Yater t© 15, 31t 40 end 55 TS for khoa m~k!ng and 

obta.ined good quality khoa from beth o aw' a and buffalo's 

vacuum c.oneontr tsd milk with 31% TS. The pro uc t was 

comparable to eonvantionally prepared khae bnth in re spect 

or ehsm!c l com csit.ton and se nsory evalu ti on. Khoa s amp l a e 

pHpar•d frem both conc entrated mill< having 40 ,"' TS and SP·l" y 

drimd milk \dGre sticky end scored los.r fl vour r tin · s. Kl oa 

arunplea prap r-ed f1'01ft ?'Oll r dried pouder {ceu' s and buff l o ' s ) 

W11re quite aatlaractery. 

Patel (1.t77) attempted to d s ve l . p a t chnolo y for 

the prodt.Gtion or kho po~dar rrom stefld rdizad, homogsnizod 

op.en p n c:o~eentr t d buff lo milk.. Prior to roller drying 

tha p.ro . uc t was 1Kad with w tar to rnake a slurry with 

16-18' so.lids. Tha pri>Ces dev lo~od Y s c umb r ome and 

ofter d 1.1 la edv n t o a• Probla uch s dif la lt 

tion due to hardened gr n le nd 

dovelep nt et (>,, , VCUI' (b u e of the reduct• 

prolan d oontact with I' ed tam er turas) were 

net d He t.fl9G•8i8 that o t ,l li th l ck of ty ieal 

fl \f U·r nd . ~tu ch r ct r! tic uld ; .ov CO 

bJ d v 1 in ap rap 1 c flOle y 1r 11 arv d i n 

:pa·ud 1' to to ttli:zed dir c y far aw t Ill kin 

th r t h ' pl t o. h ••• 



? 

Tho pkinaon and s (197 .) deve lo e a oc ss for the 

• nut tur ot khoo w er using the tec hn i ua of Pate l 

(19'17). Standa rdize milk u c noent r e t s to 21- 2B% TS i n 

e kho pen t atml"JSpher!c pressure, pulva rizad nd drie d . 

ntio>tldant s add d i n c ncentr - ted mil k f ore d ryin g . 

K ca po ·der Prom eow mil k h mil kho0 flavo r end the 

buff lo milk pt!JWd r having c ooke d , sweetish fl vour. 

Alth-ou•h aeti rec ry que,lity Gulab-j ~ un '4ere t' red .. 
, CJ OO·W kho pawder, the burr lo khc pou e did ot 

co pars 8 tiofac orily "!th control a mpl e s. Tha r oduet 

wa found 0 poss a a attar-tnata. 

2,. 2 .. !l&lt ... ur_ 
The 8 . oila e or khoa ie dua t o Ql"O t of \l c:l rio u 

types or micro-~rganisma. ~olds ccvar the ntir surf ~c o 

mf the product en prodlde abnormal colo r, fl avo ur and 

appe r nee chang e. 

hat t 1 (1949 } did st -- i n or kho for 15 to 2 

minutes• but ~or s of k o b yond 4 h o r r ul ... e d i n 

t ncid odour, brot.1n discolour ti.an nd r iny pp r nee . 

Sathne nd hat (1949) u ult.r vio t r i t1on 

~ imprQVe th ka 1 g uality , k O& y 25 d y -
Ir iatlon et a pl a de ra ed oi tu y 7 per c ent. 

It 1 . ot Ol wh thor \h 1 OV d 1 , u li .y lJ 

du to t h beet r~ logic l f e t a of irr i t o or to 

th r due d moist , r lav 1. n y ( 1 53 a tud 1 d t h 

0 o ld 1 t u ta 2 d y t r t ure 



B 

hodekar ( 1969) 01Jn t . t l bo , t ory 

i-a. td. d in good c o nd ition for 14 d a ys ot rof r i9a r tion 

tempe r turo. T labcretory s . pl of khc t ore for 14 

doya svslop d a tot 1 lactic ac! i ty o 0 .3,., -s a in t 

D.56 in th rket • les. 

J l.11, Pandit d i (1 9 t3 ' ) r p D te ~ 
0 o'l ge 

attar 15 days 
0 

of k 0 at room ta er tur nd 2n dn y s t 4.!,1 l. • 

'1jorl ia ( 196 ) prolon ed o s ol f lif 0 kho- by 

0 aev n d ya at 2 .t1 by p ka 11 g k . oa i n x d b tto~ spar . 

udr s h pp n O 197 1) nd a·orhio nn Srin v u v n 

(19?4) found no imprav mcnt in keeping r ality or khoa y 

eddin p~t asiu erb ta end butyl taj hydroxy nisola i n 

khee, but Ghodekar (19 9) found n i rov m nt in th sh l f 

life of khca fro 2 o 4 day s a~ roo e : er tur • Jha , 

i gh rad Singh { 1977) found f or dd g 

sor a on th .8 lf liV of kt 0 • It h d r e ff at on 

th y sat d mald count . Th h lf lif of k ' c o ul b 

inera u to 1 -11 ya t 30° nd y t so • 

A i t iQ· of J 1• li n ntiax.id nt 1 k i • 
pr _pyl g 11 e nd 1 it · i did t 1 ro a th 

quality ot kh u r .!l_ _ (197 ) r po t 0 

p - k• in pare nd poly t n 

t l d y ' t 70 n ~y 1°c - ' 
tt d · y t 0 

d 0 d y i l 

p • 0 ply i u . co 1 

t b t or k 0 tollo y t p y • 
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high ensity poly~thyl n and pa~chm9 t pp r i n d end " 

ord r. 

usnah pp d Oa ( 151-71) tr ie khoa p k a ing in 

s erilize tins . nd inc r sed t h s h lf lifa o f c a to 

14 d ys et 37+1°C s.1itll ini t i eJ. mois ture o f 20-2- • J 11, -
_! el ( 1963) eo l ·a d h t gr e a ar r •.a e ista nce t o 

de tar io:fle t1on u.a.e ef re y t ni nl e atael• n xt 1 a r d r 

beln9 alumin um, br a, i n a r ass t.d iro , th life of 

th product b&iA~ , s, 4 and d y n iff 

respetctivaly· at ream te. p _ r ur • 

n t cans 

l n conclusion it c n be t · t tha t oa e v y .....,, 

e. ort lire " iC p.rav id -e fl ld f'or fur t he r r oe "'rch. 

Pa t l (1'9?7) r 

khoa potJder a ?S ys t :J? 0 n 105 ys e r o p r a lure 

(16-30° ). Tho ir-p ka · k' o oude r i k p for 0 d ya. 

Thomp ki ' 80 n nd a (197 ) d i d the ah 1 lif of' 

nd b ,ff lo ilk uith g k • ir 

peake and with (C tl) e lfl " ox dent. T y ou d 

the eh 11 lJ.ta of cow ilk k d r o 115, nd 1 

d ye t l1J.G t g. k . , 1. nd 

tiexi nt 

o • ' r g • 

tr 

l d t 37 ah · r l e 

a d 93 d y 1,n c 

ln c a t . o il ot oo 

the alt 11 e 105, 33• 1 _ 1n 

-o , · d Y• i y 1 

- tloxld • 

0 

' 
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typ0a of . il 

pro res iv r l 

Th a uthor a s te t h t thore u a a n 

of ~ l phy ryl com~ o · nde duri a khoo 

making. ·t oiling st ga, t h rQ uci n c np~it i s 

irtcra ad from th ini t i a l v lue. ~ulphydr y l s l s o 

11 

increased st the p t forIDati.IJn ate in oth t y o o .ilk. 

Patel ( 1977) r-spor tad th product stor 

h d the aati ·f tory fl ~vou upto 75 days . The pr oduc t 

kep t room te p re u h d no c h .. a n f l ovou u to 

45 d ys. be of fla\l)~ur d va lopa pt 1 o t 

obj ected in g 9 

packod roducts. 

a k em powd r . d O d y for aiz 

Th off fl \IJ~ r dav a lope d uas r 
-../ 

id, 

coconut liks, et l a or litithtly burnt. Th seer"& 0 t i n 

for fl vour t g •P k prod t \JD S 8 e • t 70.._ n 

a.s-s~o t roe t m r a ure fOJ' 0-20 d ys. The lr oc 

d 

product h d the Dt-'8 of s. 3.5 at roc n t.e p at r e . The 

evalu t o.n of fl vour s done out or a xi • score o 1 • 



11 

types or . 11 Th a utho:r al s -te th t thero u ss n 

pro r s iv r l e of ~ l phy ryl c om o· nde d r _ g hoa 

m k.I. 9• ' t c il i ng s t e, t h r e uc i n c <Jp<):C i ti s 

inc:ra aad from th ini t i al v lue. ~ul.phydryl s l so 

incra sed a t the p t or nt iun s ta i n oth t ypo- of ilk. 

Patel (1977) r spor tad tha produc t s oro. at 37°: 

h the a 1 tory tl4vou upt o 75 d ys . The produc t 

k p t ~oom t mp r e ure h cl c h e n t g f l avour u to 

45 dcaya. ho of f'la\C= r d va lopa pt o 1 d• 'f I.JC o t 

obj ec t & · i n g- p . k k o pow der . d 0 d ~ f o a ir 

p · ko p~oduc ts. The off fl \C'""'ur dava lope was r _,, id, 

coconut lil<e , et 1Jl a or lightly urnt. Th sec r e 

for fl avour t g k rod t u n s B. ... .a l"lt 37°'"' n 

a.s-s.o t roa t om r a ure for a-20 d ys . The 1r oc' 

product h d the sea of s. 3.5 at r oe ta p ratur e . The 

evalu t on of fl vo ur done out of a xi m scor a 1 • 
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SCOPE A 

3.1 ope ot ypi:;k 

The d iry plants in Indi aro getting intor sted i n 

the manuf" tur of khoe in v iJ w or the s ure arket. The 

non-a~ 11 1lity or a s !table c nlz d roe s s r r 1 2r e 

ec: 1 pro cJuc ion of kho has been r pon ible f o r 1 t sl.o'-f 

adoption by h dairy pl nta. Syet m tic atte pt shculd 

th r · rore be a to de t ax! ting d i:ry roe s ne nd 

equip n a f'o,. khoa making. Thia inve t ig t i on w 1 nne d 

to study the oo i ili tia cf i the roller dry in9 roce s 

ror the anur ture of k 0 uith ty ic s l c r 1 fl vour. 

user i n hs l ar ge 

ae o produc ion ar khoa to e t the v r gro 1 0 

public. Th problem of the eh lt-lif r k t>a coul a l 

solved by r d 1 Q it• 1 tur cc t nt up to 0 r 1 vel. 

The co t ot tr ort tion nd r friger io could l 

mini ind. The pr nt etu 1 ir c t o .rd th 

follow in Dbj ivae 

3 1.1 To •t rdiz proc ae f r nu e u o f' 

dar ua g roll r :t" i r t'ar l 

p duct1 

:s.1.2 T atudy th h ir i1r 0 h t 0 1 f 

roll dri r u 1n r1 •ibl ly yl n e 

ti •• 
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3.2 Pl n of wotk 

The plan or ork is outlined as follousi 

3,2.1 ~taod r!i!1!,1qg t~s me u, ecturing 

3 2.1.1 To find out a it bl tot l solids c onc en tr tion 

1 milk for tho .anu 0Cture of kho a nnd drie l<hoa. 

J.2.1.2 Type of ilk: 

(1) Cew milk (4, f at, 8 .S a SNF) 

(ii) Buffalo ilk (S Fntt 9 ~ '"'. ff ) 

J.2 •. 1.3 L&VQ18 of c oncentr tion ac i ve d usin a sing l a 

arract \J uum pan: 

(i) 30 

(ii) 40 

(111) so 

3.2.2 Studies on ... 
~ 

1VP - .. 1 

3 2.2.1 tor ago t · p r t ur and p riods 

( ) t 58 C 

(1) Khoe - o, ' 15 d y 

(11) Khoa no u - o, 30, 0 ' 90' 12 t 

, so d e; y 

(ill) Q powd r - 0 ' 30. 50. 1 0 90, 

110 ate. d y e 

(b) t 30°c 

(i) Kho 1111' o, 5 d ., 

(11) Kho no uL - o, , , t 20, 30 d ys 

(1.11) Khoa cawd r - o, 15, 30. 5 , o, 75, 

9 • 10 ' 120 135 'I • 
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The f trst p rt or t is ch~pter de le with t e me t hn ds 

Df m nuf . ·tu.re of t h product while the sac art de €: le 

with the analytical proce u ~es ada ted in tbe e xam inati on of 

milk; khoa* kho nodule• aAd kho powd r. 

4.1 "gthqd' ot m "uteeture 

4.1.1 P..,~9J! §l!r tio,n of c.oncsnt.rnted mil 

The fresh, chilled mil k w s obtained from the 

Experi nt iry ot the In ti tut • Caw's m.i.l ua. 

at.end ~d1%ad to 4.0 t t nd au f alo' a ilk to s-.o, r t. 

nsuk borg" pl ta 

-eat euh ng '• At a time SOD litre · 11 

cane ntr tit>n in the ingla e tfac t acuum pan • ilk was 

. c-oncent t d to 30, •o· Ad 50 / tot l olids_. As oon a 

reach rl to l total solid • th 

vac uta we r l e _sd rtd 40 litl"8e of c ncen r ta ilk w 

dr wn f'l'Om the v u p n i tD terile al t i c "• 

Th v cu · v a in ra t to 25 i ho 4 a i i n 

milk w eo . a tzat d to 401 • A portion f thi lk 

h •Ag .0 

Th l et 

1 d. 

,,..nu 1 a ll ted in a 4C i1 · r • 
t th mil ~a . aoncentr tad to SC. tot l 

hal lot w • G~ll c t in • 



1 

The ' Rich rd Si on ' top t d t .os h r c do ble dru 

dri r w aed uith the rollo~in 

Langth of the roller 

Ola ater o th. roller 

p d o thu r~ll r 

ta of w 

Stoani pr 

r vapot tion 

4.1.2.1 P oduction of kh 

ecif 1a tt ns: 

• 1 inc e s 

a 17 to 1 r m 

a 4 l /hr 

= 74 - 7 8 psi 

Tha eo ntr \od mil k with J / tot l aoli uaa 

heate to ?4°C for 1 minu a n d i vid i n to tyo p t • 

f'rnm on part khoa as pr perad on the roller y r 

th ate m pr ss ro to 15-2 psi nd r ote o flow of ,il • 
The d.iata b t n · he dr nd t kn i v e s l 0 

m_ni ul ted. very t i n -.s e ue collect d i n tho tr Y• 

This p ·te l . k the t ypic l fl vo ur, ody n t tura of 

khoa. 

ho or d ir q lity ca l d no b pr r e d at 

15--20 p 1 f ro 40, tot olid l o. 

poi-t.lon of th cone ntr d mil k with so ~ lid 

~ to ?4°C or 10 !nu a. Kho or d i r 1 VO r 

1S-2 p 1 w e a t in • Ttl ' 
() l o li ant t 

0 so s lect f'o rur h r 8 u 1 0 k c 1 • 

n 



r 

t ot l i d c 

e r are 

r 1 

t a p i 1c d i d no s 9 th-

ch r tar i t ic o fla our. 

p o er , to 1 l i d r 

u ut t a -t i . Th ro ~ h c;d i.L 

Th 0 r 1.o 0 c o r d . l :· 

solids u to 5 G n , 
Q o ller d i ~ r 

nuf re or 0 r. 0 er 

The ird po t n l oli c o 

s h to 1 0 
for 10 ric 0 

1 r1 v f o 

dr r .. y v f tl d 

d iv r ? 7 

.1.2. 

y i n he t 2 i 

( l ) d i 
4 

t i· 

n 1 c 11 y 

• 
A li i v i f 

r1 • ' 
d f 

• 1 

T rill 1 ( c 

f r p • 

y) Th ., 

17 

ilk 

e il 

1 v r. 

t a l 

o r 

7 7 si ~ 

· il k 

s or 

11 r 

Ll r 

1. 

lls 

l y 

30 

• 

2 

y 



Ultrav ioJ. t r ys an t n 

thrae houre. 

n o t a ir avan at 1 o0 for 

4.1.4.0 

The s r les of pol}'ethyl ene kad khoa and khoa 

nQ.d la s and t, in packed khoa ftOWder w r s s ·or "'o t s+ , c -

18 

and 30+1 - t peratures. S m las u re o onad _ d ax i ed 

t pr dot r mi n d d u.rat1on es enum r te i n Section 3. 2.2.t. 

4-.1.5 0 the pro . ucts 
~ . - -

Tha •lllllPl a of khoa , k oa nodules d h o pa11d ar 

prepared tram C0'4t b ff a l h "' t 

milk wars s rv d to jud es for 

e n ur.ha t cone an tr a t ed 

n ory v ua tion . The 

preaucts tor th i colour• fl our, ody nnd t • ur e 

a:v lu ted on maxi aoore ct 10 for e h ch r - t r i tic s . 

The grading we done s tallows: 

£xoallent, 9 - 10 

ood 6 -

Fair 

oor 1 - 3 

Th j ·wd.ging anal o·onai ted of 5-7 j ud c t d 

rrom _he •t ff 818 ara or iry Tee n l o y iv sie- • 



4•2 1 _g_bfi_m_l_so..;:;...o ....... =•~e.._m1nat1on cf ilk 

.2.1.1 rat - ' 
The t t pe~ c nt in milk ~a de te r mi ned by tho 

Garbsr me thod deecrib d i n IS (1 950). 

11dn 

19 

The "dry end w igh ~ IJl"d t . o d us ss d for e e t i m t ng 

the total solids nd S p r cent in ilk. 

r t -
r t p r c nt in cone ntr t -d il k w s dat r l sd 

ac ording t tha ethod d scrib d in t a L or ~tor ·onu 1 

(1959) of .s. milk Indust y Found tion . 

4.2.2.2 Tot@l. ~l!fis 

The ext nt of cono ntr tion durin co ~d ns ng we r 

•est d by • ush nd lo b• R fracto L t r on t 

Mo j onniel'' I' v 1 e io th d w s u for oxact 

dater in tion of tot l soli • 
4.2.2.3 .b._.ac ... t ... 1....,e__,....,.l;;.;d .... i;....;;;,~ ... 

Tho l id l t y W II 1 d ace i g to 

J (1 SD) dll t diatiJ.l " t r. 

4 2.3 nd 

4 2 l 1· in Khoa 

Th nt 1 ho d t i d y 

0:ptin h 

iatu , p r 

tha d r ch n I , ) . 



4 •. 2 3.2 rat o.,f Kboa 

The method for determination or f at in ch sos as 

described in IS (1964 ) wns ussd. 

4 .2.,3.3 Acidity of .~hD§. 

20 

The acidity of a ~nd k oa nod las w s deta rminod 

by i direct mathod u ich i iven as follous s 

Two gm of khoa ~ s ~sighed i nto a porcelain d ish. 

The pradu:t w s made into fine paste in a p stle and 

mortar by adding 3 ml of hat distilled wat r nd diluting 

by anothar 17 ml of hot distills u t sr was ing off the 

adherants from the stls. L tar 10 ml of 0.1 sodi 

hydroxide ( A.R. Grode) ~as oddad. After a ding 1 ml of o.s 
per cent phenolphthsl in i dicator , the contents ware 

titrated aga in t 0.1 hydrochl~ric i d uith continuous 

stirring till the pink colour com let.sly !sap eerad. 

Acidity wa >e ramee ao lactic acid par 10 g of k oa 

L. • • ~ X 0.9 

r V •Volume of 0.1 HCl req ir d for itration 

W • Weight of asmpl of kho (2 gm) 

4 2.3.4 ao&.lture pa 1~ kpoa ~di ! 

The oiet a in kho po.td r w found o t by th 

thod deaeribed in IS (1967). 
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f' p\ , in khga . ppw_ • t 

r t in kho pOJdar ues t r min d cor in t o the 

t hod d ac rihod in Leboretery nu l (1 959) f . s. ilk 

Industry fo undation ror Uhol milk po ud r. 

4. 2 • J • fj .Cid 1 t X G pOW d t: 

The lactic acidity or ldloa po wde r ~ ~ det r in d 

cordin t o t (1 967). 

Tha tree , t c ontent i n l th~ t h r so pr u duc t uas 

dete r ina by tha t hod glv _n by 11 and dric k (1 71). 

4.2.3. H;td rpJCi athll f urrurel value for broun i ng 

The et.hod o f' soney nnd B sae tte ( 1959) s ad t e d 

by Cr .lg, eta nd lla enic (1961) " u d f or 

e ti ting tha fr a well s total r far b rown i ng 

int rmedia e s in 1 the three typ s of pro d ts. 

4.2.3 9 t h,Xl ivlty 

The snethod of an sen (1972 ) u u d f o r 

meas i n the 1 ethyl nzal hy ( P1 ) 

re tw ity tor all he t 8 typaa of prod t. 

4.2 .10 r,r•o r @tty idltY 

f , tty aci ity or l t t hr t s of l'Q 

• eta 1 d by it.r t n• hod iv n 1n I (19 ) ror 

ghe • . , t we tr t rro t prod t i h t h 

r pet-nl Ult •th•r olv nt •th • 
4.2.s.11 lue 

p oxid value of , xtr _ t d rro t t r y 

ot p o ' "' d t ine y t , 1n l (1 --

t 

l p 

4). 
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4.2.4 d 

Tha urfacs portion of k c and I o nodul e s e 

acrsped tJith t h h l p of t rile p tula to r ova t he 

aurtaee cont mi n nt • The stor d s am l a s o f kho and t< o a 

no . lQs \J&ro opano by h m tic r~n om p roce du r i n a n 

i noc lation ch bar et riliz ad by ultr v i ole t r ad i ation . 

AJ. l e pt io pr ec autions ~o r observed d ring t he se pl ing 

end prep at ion of s ampl es. 

In t e ul t r -v iol e t r ays s t arilized c h er , t he 

gl s mortar nd pes tle uare terilized by f l mi 9 ith 

two ml of oloahcl in ~h mort r end s tirring with t he 

psetl till the r1 m-0 iaap· eere • Tha mortar and e 

pa tla ~ r llow to c~ol own for so e t ime. Th 

pr Vioualy w igho·d tJatch gl as w s .. riliz d u th i n t ing 

lco ol nd cooli g it do~n of o whila. Ona r ao of the 

e mpla uas igh d on the s terilize l ~ss nd tra nsf rr d 

to th t rilize mortor Two ml or w rm staril olution 

of 20 sodium ci tr w s p 

thOrou hly ~ith h ste ril p 

(mai nt 1 d a 4s0c} st rila 

pou~ d to th g u l 

dilution 11 to ,. • rro lu 

1 100 , 111 fl .a tc we p 

in the mort r n roun 

d 

U • Eight 

m l s lin 

l. o r 

sol tion 

ir- to give a 

f ur . r dilut~ n o 

cord gly. 



2 3 

4 .. 2.4.2 E.rpsumptiva (: Ql i f om, t.ea..t 

On ml of 1110 dilution of tha eample pre p ·re U ""' S 

inoculat ed in duplic t o i n t o ac~onkey• s bo r t h t ubes 

(Chalcne r , 1962). The i nooul £1tad t ubes were i nc ubated a t 
D 

3? C for 24-48 hours. The forma t ion of nc id nd g a G 

ind!c a t. d t.tv pres-a nee of coll rorms. 

4 .• 2 • 4,3 !11\blra b .Q..t e r,ial !=Ount 

The Tryptone dextrose agar i>r vi b l e bac t r ial c oun t.a 

was p r e pared a ccording to I S (1962). Tha pl ates wera 

incubat ed t 3? +1° for 24-48 hours. The colonies were -
counted according t o the St andard Ma t ha far the 

Examination ot Dairy products as publisha by Americ an 

Public He alth esociation { . P.H. A. ) 195?. 

Po ta to-daxt rc a gar m i m uaa u e f or en u e r a t i ng 

y eats nd m ld in th s ample, Th m d i m tJa s r aper d 

aeoordi g t o t he com oait io given by h l m r s (1 9 2) s 

fellous 2 

200 g of 
· extroaa 

g r 
istill d 

Tho med! 

potato i nf u ion II: 1 
er 

• 
tJ t ar a 

li t of ua t a r 

20 g 
15 gm 

1 lit r 

w a st r "l i ze in n utocl v t 15 psi 

f' r 15 inutas. Th pH of' t he raa i um 

t the tim or po ri g th pl t• by 

ta t ric acid. 

a a juste to 3.5 

i n 10 a r ile 
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Required ntmtbar or aerial dil utions ~ere e e rr 
1 '111J di1ut1en or t e SU na ion of the sem131.a n th 

pla~aa tJ8l'G: p u -ed i . dupl ic ates. The plat.as were inc 2 t a d 

t 24_1° . '•~ 3 to d ys nnd th colonies of ye ~ t s and 

malde ~er eounte-d. 
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RES 

This Cha pt r da l uith th tee niques a ployed in 

the ta dardisetion of prooaa s ror the m nu f act a of 

(1) khne, (11) kho nodules nd (iii) kho powder using e 

lebor&tary tyna l"Sller drier. The products ue re a lso 

eubj eta to h lf life atu ie - t 30°c and s0 c in 

pelyatnyl na nd tin cont i n rs . Tha d t collected in 

~aspect or ch micel , 1ero~ioleg1c l en _ sensory rop rt! 

dul" ing et nd rdiz tio" nd stor- ge re t abul stad nd 

diacua s d• 

5w1 -~-!f!~U...._--.......-......_~--..--.-...~;;;;..:;.;;r..-;:;;_.::l'OM;;.;;;l_l~e~r~-.:;;.d~ie.r_ 

s.1.1 ti.on of kho 

s en er tad in s etio .1.1 t t co • nd 

buff lot milka ~ere aep rst ly conee t~ t 1 single 

•fte t vacu""' p n u to 30 , 40 nd 50 tot l olid • 

f igura r the aper tions nvolved in the 

nut _ tu , p o uct-s In t a r1rst i n t nc ' 
et ·Ad diz~d uf r lo J.k \I oen t d 30 tot 1 

aoli • and r d to th 11 r drier A S h nn r to 

11 1'8u " ion or tu h 1-dried 

p In l'O 1 0 1 n roi- , . tura, 

ta res u. Q.f 5 -? PJ i n d bu in 

e • e ate p a UC t 1S-2 ai 
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The ras lt nt prod uct, co n t P. ina high src "'n t a ge of 

mois t ur~ anrl d id not res mble to a ny o th ta xtur ~l 2nd 

body ch2r teristics of' khoe. Incra '.:l aing the p re s ure o f 

steam or rad ucin thiJ fe d r ·: to did ot helo in t he 

improvement of any o h lli r cteriet ic s of t he reBul tant produc t. 

The sec ond attempt w a me e using buffel c cones t r ated ~il k 

with 40. tot l solids . y man i iJ l ating the feed r ote o f 

U k and d 1.a t anca be tueen t he two r ot ~ t lng dr uma ... nd 

scrap ing kn ives and ma i n t a ining t he press re at 15-20 s i, 

it was possible. t o obta in a p r oduct uhich closo ly r esembl ed 

kho a in ap paaranc e and ta xtur s . The p rod uct , hou v r, 

lack d t ha ty p ic a l kho a ··l avour. Simil a r di f fic u l t ies were 

exp :ri e nced in cor vert ing cou ' s co ne nt r to d il k i to khoa 

which t.1as pr · v iou.sly concmtr c:: t ad to 30 .... a nd 40 .... tot l 

solids . 

Furthar a ttempts wars mads to c onvert c onc ent r nt ed 

b f fa lo milk with SO to t al solids into kh oa . To in te ns i ry 

khoa rlavour, the cone ntrota milk was heated to 7 4°~ for 

10 minute s be fore transferring i n to th roller t mugh. 

The fa d r ate of conc entr te j mil u s c ontrollad uith the 

h lp of a r ucet fix ed to a ~ilk doliv ry c s.n . The 

product m nu·r actuJt j e t a ste· m ros ura of 1 20 psi 

cont i na d sirable fl vo r• bo dy end text re. The prod - t 

uea nalyaed for v rioua ciamic 1, s nsory nd 

microbiolo .le -1 pre a t'ti s . t oollect.e on t ass 

a p ete hav be n pr s · nted in T bl 1. 



T ble 1 I Chemic ,, mi c ro iolo ic .l nd enaory 
v l u ti.on pr oper t i e9 o r kho e . 

2. 

3 

s. 

'· 
10 . 

( vmr G or tuo tri l s) 

Const ituents 

o.i t ura ( ) 

r t (, ) 

r r ·a f a t 
( ) , by Me t i khGa 
(b} · o f f t i n kho a 

P.c i d it y ( ~ L • A • ) 

r r 8 f a t ty u i ty 
( ola ic e id) 

eroxid v lua 
(meq Oz/k9 f t) 

0 re ac t i vi ty 
o rb nc t 545 nm/ 
or i lk) 

S-M r v alue 

ow 

30 . 06 

0.21 

o. 4s 

0.311 

( umol /100gm of 
rr e 
Mean 

o t 1 sol ids ) 

o.41 
13 . 2 

v r gs aen ory v u 

Viebl cgunta {/gm) 80 

27 

u f l e 

31.SS 

21. so 

17.65 
2 . 0 9 

0 . 7 6 

0 . 20 

o. 2 

0 . 29 3 

o. s? 
13 . 21 

7.50 

100 
_____________________ r _____________________________ ___ 

ll h 
c lito 

uer n g tiv o r tiv 
nd ya t n ld count s. 
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It m y be obsarved t et b cow and bu alo 

concen,trat.ad milk with 50 tot. l solid re duce accept ble 

qu ity of kho a uhioh c on t i na l! 30 nd 31.5 mo isture 

r peetivoly. oth t ha sam l e r kho men act 

rollar drie r had 22.25 nd 21. 5 f t i n cou and buf f alo 

kho • Tho P.F •• r ul s hava re cri ad a mi nim rn of 20 ' 

f t !n kno on s it i s" a Thus, kho a prep t..; red f r om 

cowts nd bu f loe's . ilk proviou ly c onc entr a t e t 50.' 

t ota l lid1:1 t the min i l ogol re u i r me nt. J a ilk ni 

and (1978) sugg std th·t tha r el o r f a t cor rol 

the textural pro rt!es of khoa. Th h c t t r e tma nts 

cumvl tivaly giv n t o milk r u t din th r e l a of 1 2 . a~ 

nd 17.6 fr e f e t in co t s nd bu f loe s khoa . It mey be 

se n th t a ou 58 of th tot l f et in cow• s khoa n 82 -

in bu at kho a war 1 

obs rv d tho pr encs of 

fr t t • o hra (1 79) so 

6-77 ~ free f a t i n th total f at o 

khoa prepare by batch prooe. s utsin vacu m conoantr tad 

milk The p r e nt l ctic 1 ity nd r t otty idity in 

t.h twc prod t . re l o v r y Q lose to t o obt in i 

b. ch prec as o k on kin • The pe r oxide v o t h 

p o uct w a so what higho n c p e ith th ro t 

m nut cture y Ku r !!. ...!. (197 ). T e t r io or hi h 

u ntl ty pero d m y e ttr e to inc , • a:I r f t 

o -. tion du pro on ad boil v n t r ure 

obt in bl in h u p n u n h ting o 

n r tad 

nt t hi 

ilk b to 

" "68 

fa tn 

ubj 

o roller dri r. Tho 

Q r t A \J 8 



f i . 9 K A pr r ~ on t a r cl lor 
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mo s ur o by - Of'\ 1,.._ r o c tiv ; y ,-. d r o iuc •- io o f 5- HT . 

e xporimo t bot for cow' s ~ n u f'._ l o ' s kho2 r o .::: c.: .. e u . £.:... 

hi ~) h o r t h ::rn t t1ose r on or t ed b y ,_ o gh r a ( 19 "/ S ) ;-. nd i;. j o r ; i'­

( 19 7 0) Gi 1c o ti 8t.i e wo rke r s u sed b ~ tc h .,~f:. l-;u~~ f o r , h Q~ 

mali g si r19 sm ' l UC 1ti1...i.8S Of " il k :i t C: tirno . 

y e e t nd ol l c o unt s i c h war G n e g n t i v o • Thu ... o t · 1 

v i b l e co unt s r L:1n ge fr o m C0- 100 / g:n of k' o <-= • T i s wo 11 l 

s . 1 . 2 2_t d ieso1 t he dhe lflif ·~ 

rolla dJ. ie r 

t.. h 

l<ho · s cimr loG were . "'C og n d i n s t o ril · zod oo ly e t i y l "'.'.) ne 

co t ~ i nars. Th e offsc ~~ of s toa ~ ~e ~ the c h e ~ ic . 1 end 

se nso ry at t ri u t ~ of kho _ ~ re o r _s en tJ · i :1 T ~· b l e 2 . I t 

ma y be o serv ed th a t e~ t he days o f s :.. o r ~ge i ~cro~cej , hu 

moistu r e 
I 

decr e ~s d in both cow 1 3 :l uf1c. l c ' r.i i H ho .: . :: 

Tho I' ta cf ~ sere s of ro is tur e w~c:: . o r :- t 30°:.- J.. £-r. :' t l. 

r.: OC 
:,) . Po l y e t yl o n o h a s go t oar ma st r e ba r i r r c'JO _ ~ ie s . 

Simil r r sul t bare r a r t by u.n r s t a _ They 

f o un d h n t mois ur e ' c. r e -' uc d o 28 . 5 -> fr or.: C!l i n i :L 1 

v :. lue of 32 ' t 370 . ... in 5- 1 d ~ ys . 

The re was a i mu l t '- O 'J S i n ra f. s e i n ti ::i f :: c n te t 

i n kho am la -. s a re s u 1 ~ of e v t... no r ~ t i on of o i _ t...J r o 

rl ng s .... or a a . 



Table 2 I Chemic a l choooos d uring sto.r ege of khoa p.r epare d on r-olla r drie r 

( Average of 2 tri al s ) 

S!M 1 s "!~1 k . kho.<! BuFf~lo 1· s mil k khoe 

onstituents 
Days of storags • (Jey $.., ol' "sfuragt.-

30°C s0 c 30°C 50 
,l )n ... ...... Q ..... ..-...... .. . .... __ ..... 

r. 5 10 15 0 5 10 
. 

1. Ro iature (1') 30.06 26 . 57 28 -.26 '27. 23 31.55 26 . 87 29.32 

2. r at (i ) .22 . 25 23 .S? 22 •. fl2 23 .. 15 21 . so 22.97 22.20 

3. free f at 
(a) ~ b·y 

weight i - 12 . 87 13.74 13 . 21 13.42 17 . 55 19 .1 2 1e . 27 

kho 

{b) ~ of r qf t 
1n khoa 57.71 5 8.46 5'1 . f3H 57.95 02 . 09 83 . 63 82 . 31 

., Lee t ic acidity o. 67 0 . 99 0 . 7 :s 0 .74 o.1a 0 . 96 a. as 
( ,h ) 

~. Frae f a tt y acid ity 
( j.; ole.J.c oo id) O . 2 10 0- . 307 0 . 205 0 . 2 1 :.s o.2ao 0 . 3(]0 0 .2 FJ 5 

• .- s roxide v olua 
(me q . o2 /kg fat)0 .45 1 .11 o . 48 o. so 0 . 62 0 .7 3 0 , 64 

7. ~v e r age sanoary 
7.1 6 3 . 0 7 . S 3 . 0 7. 5 7.56 4 . 0 

.. _ _ ........ .. ... -- -- - -- · ---·~-·---~·--~ ___ _....._ ..... __.......... -

15 

27.5 

22 .7 

18 .. 7 8 

02.s:s 

o. e6 

0.290 

0 . 66 

2. 5 

~ 
0 
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Table 3 t Plierobiolo ic l ch n g s ~ uring tor g or kho a 
from oete.d c one tre t d mil l< ( 50 ~ T . s . ). 

( ve r oge of tw.o tria l s ) 

Mic robiol og ic a l t ets s0 c o · !S 5 

Cau hoe 

1. \I i a blQ cou ts au 9450 JC1 6 6 
5x1 0 (p r gm ) s.ox1 0 

2. v est d ·u 4500 10 0 350 0 
old coun t 

(p r gm) 

'· Vi aibl c o..J n ts 100 11250 x1 0 6 
7 . Ox1 7.0x1 0 

(p r 9 ) 

2. Ve as nd 11 47 0{) 120 4500 
mold e nte 
(pa r gm ) 

T p l s l' rt t iv o p re t i v col i or ~ t . 

' I 

I 
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The y . ts e m 1 n a t zero d ay uera not pr - ant i n 

both cou's and buff lo'a khoa . ut t re ~ s r ~ id i ncroc se 

in t heir c ounts afte:r S 1 10 and 15 d ays . This ·· y be due 

to atmospt9r ic cont i ti on ot t e prod o dur irl ha dl i · 

end packaging. Ths G9 ta ul ts a r e in c los.a a r ement \Ji th 

tnosa of Ghodekar (19-9) for l a o r atory s l · of khoa . 

St anqardis t ion of ~, groca~s fer manuf ac t ure of 
kho"ei no'diJle • . 

Tha nodul;ea of kho were msnuf aotur d ~ 2 3 psi 

from 50 concantratsd il k sing cou' an buff l o ' il k 

aep r tel y. Th-o co nc tr tad mil , tJ s ha 
CJ 

at 7 4 1,.. for 

10 mts to inc~a se the i ntansity o fl zvo ur. one ntr "' ted 

mil k wa s uniformly s praad in t e trou of th roll sr ri r 

nd d ia t r! buted to the r llers in such a w y th t t h 

dried product in th form of stri · s rolle over in ha 

for ot nod las, Th sa no ul Y r co l l sc t_d in t h 

t:r ys (f'"ig. 10). 

Th~ en ! a l, 1cro l og ic orgn ole ic 

rJE'O rt.ias , th k 0 no r pr d i n T le 4. 

It y b aean th t p p on t roll r 

drier tn co •a and f cc.mo an d ilk a r i 

oiature r p tiv ly. 10 t of t istur 

got nv lop 

Th out r 

w1 h th int n l t 1 s o o ul a. 

rt 

· ·ttd crisp . c 

inet mior 

or th n ul 

• p t to 

r ively ri 

vi t t ro tio 



ig . 10 K l 



Ta bl e 4 : 1.. hem!cel • mic r o iol tHJ ic r: l a nd 
eansory pro p. r t i~s of khoa nod ules 

( Avar ~9e o f two t r ia ls) 

ons tit1Je. t s 

----------~--~----~----~----

1. 

2 . 

4 , 

•• 

10 . 

11 • 

12 . 

f e t ( · ) 

Fr ee f t 
(G) y wt . or khoa 
( b ) ,; 0 r f t in kho 

l. ac t i c -c i d i t y ( ·~ ) 

fr e f a tty a.c · i ty 
( ' o l e i acid) 

Pe r o x id. v s l ue 
(m • o2/ k f' -·t) 

p-.0 AB r ea ~iv ty 
( "'O o r bar ·c a t Sl'.~ 5 nm/ .m 
of mil k ) 

5- . ~f v ol 
( u mo les/1 00 gm of 

tot 1 s olids ) 

( a ) r es 
(b ) To tal 

Pr umn tiv e c olifor m t 

Vi l countL ( x1 000/ g ) 

Ye a t and ~ l d co nts 
(x1000/ gm ) 

Av r e --O ry SC01" 

1 .. ow 

14 . 2 
5 8 . 7 3 

o. s2 

o. 12 

0 . 39 

14 . 22 

- vo 

a.a 

3 4 

- -- ---
t uf f l o 

17 . 07 

25 . 3 

o. 7 2 

0 . 20 

0 . -1 

0 . 301 

0 . 5 ~ 

13 . 50 

- vs 

o. 1 

• 
- ·----- ------------~--- ·---~---------
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The f at content in the kho nodules pr - pa r ed f ro 

buff a lo milk was 25.53 uh ich was more tha n the co w' s kho a 

nodules (24.26 ). The free f a t c ontent in kho a nodul es o f 

buf Fa lo milk u a s 66. 5.h e nd t h a t of cow' s 58. 73 • The 

amo unt of rree f a t in the nodul e s wa s l e ss th an the khoa 

p rep a red e n r oll e r d rie r. Tha extent to uh ich khoa no dule s 

were expo se t o heating uas less than khoa . The la c tic 

acidity u a s higher in buff a l o ' s khoa no du l e s ( 0 .72,; ) th a n 

cow's khoa nodules {0. 58 ~ ). The l act ic acidity of khoa 

nod ule s and khoa powder was al most the ame. 

The free f atty acidity wh ic h i s the me as ure of 

hy drolysi s of f a t uae hi he r i n cou' s khoa no ul es than 

buff alo's khoe nodule s (0.2 oleio) and khoa te s ts higher 

ole ic acidity tha n khos nodules i n both the sp cios. In 

order to ve rify whether ade quate hea t tra tmsnt has b en 

given during th manufacture of khoa nodules to en s ure the 

for mat ion of re quired quantity of fl vo uring compounds , 

the p-OMAB reactivity was me s ure • It w s fo und tha t 

cow•s khoa nodules sho~ highe r r eact ivity (D. 312) than 

buff a lo's kho a nodules (0 .301). oghra (197 9 ) r e ort ed 

p-DMA _ raactivity s 0.27 1 0.2 nd 0.28 1 0 .27 f or cou ' 

nd buffalo's khoa fro 30 -nd 40 cone tr a ted milk . 

The p.-DMAB r e ctivity of kho nd kho nodul s c not 

diff rent in tha pr sant s xper inmnt. 
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Rel o _s of fr e e 4 ,f as an in ern 1 i ~tG pro duct of 

browning was f ou d t be o. nnd 0 . 39 u mole e/1 GO ra tota l 

soli in buf f lo's khoe nodule nd o~ ' s k o n dul a 

res ect ivoly , ut total . · F V '=' ue u as or n ou ' e k10 0 

nod l es (1 4 . 22 mo l s / 100 am tc t 1 ol da . g r u ( 1 97 9) 

u mo l es/1 0 _ g tot a l soli s i cow ' o 

31 :' and 40 ." con o tr te i milk . 

u 'f l o • ko r or.l 

Kho no dulo we re fo u~d nog c tiv- t o c o liform tast . 

T e yoac t r. nd mo l d ue r s less t en 10/ • T e vi bl co un ~s 

uera e,ooo nd 9 ,7 50/gm in nodul s obtc ined r om c ow • s n 

buffalo's concentrate milk. 

s.2.2 _______ __.l~, __ m_ie~ro~ iolo ...... 1.c;._,~ -1__. __ __, ____________ -.....-.. __ s 

durin e or khoa no dule s 
-~------...-....---~ 

Kho nodule fro cow's nd ffQl ' ha c1 t a 

co cent r ated mil wo r p okag in polya thyla n a s d 

store . pto 30 d y t 30°C for 1 2 y, 0 
t 5!,1 - • Th 

ch m ic ~ l n s n cry o f' CO\J 1 k. 0 no 1 !] d 

burr la's khOEl no la r e t bu let i T le s. Th 

rollouin ch no t d. 

In both ty of ho no ul 
' i a or first 

ive d y d c • r o i ly n t l o ly. At r r er t ·on 

ta r tur • th d or a in moisture \J r ur n r 

on mont • T 0 tur re nt 
' 

t rt r, 0 

t ilii d r n 11 . f m 1 lti 1 v .1 0 1 . 4 , . 
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r e ( ~ ) 16 . 40 13 . 62 12 .. 21 
( ~ ) 2 ~ . 26 25 . 06 25 . 47 

y ( " L. A. ) O.GO 0 . 75 0 .79 
-- .. - 1 4.,25 14 . 82 15. 22 

• 73 SQ .1 3 59 . 75 
r ottv oo!dl ty o. 2a 0 . 2 0 0 . 29 

o. s2 o. s1 o. sa 

.1 6 7 . 5 5 . 5 

17 . 07 14 . 7 5 13 . 62 

S. 33 26 . 03 2G . 30 

Lnc t 10 oo ill 1 ty ( ~ l 0 . 12 o. 7 5 0 . 7 0 

17 . 40 17 . 76 
in kh o o nodulae66 . 50 6G . OS G7 . 32 

itv l"\ . 20 0 . 24 0 . 20 

(m. oq . 02/ kg r ot) 
u e u 1 O. GS O. GO 

vo r r go oriHHJory ocoroo 0 . 3 7. 'i G. J 

s0 c 

11 . 30 10 . 26 11.56 11.21 10 . 82 

25.7 4 26 . 04 2S. 6G 25 . 7 6 25. BB 

o. eG 0 . 96 a. Go 0 . 685 0 . 69 

15 . 53 15 . 82 15 . 23 1S. 33 15 . 51 

60 . 33 69 . 75 59 . 35 S9 . S1 59 . 93 

0 . 31 o. J4 0 . 32 0 . 34 o . 35 

O. GO 0 . 65 0 . 60 0 . 6 5 0 . 11 

5 . 5 218 7 . 6 7 . 3 7 . 3 
Ouffnlo m ~&< khos no d u~ s 

12. 26 1; . :r 12. s:z-11 . 31 10 . 62 

25 . 79 27 .1 1 26 . 72 27 . DO 27 . 30 

0 . 01 o .. as 0 . 11 0 . 79 o. a1 

10 . 10 1A. 61 17 . 07 1 0 . 20 1() . 54 
17 . 9 ~ GB . 67 66 . 91 67 . SJ 67 . 94 

0 . 20 0 . 31 0 . 25 0 . 20 0 . 30 

0 . 1 2 0 . 7 6 0 . 55 o . r; 9 o. 7 3 

5 . !j 2 . 0 7.S 7 . 3 7. 5 

_, _ ,. _____ .. ... - -

10 . 41 

25 . 99 

0 . 12 

15. 70 

60 . 42 

0 .31 

0 . 93 

7 . 3 

10 . 21 

27 . 

o . a~ 

10 . a 
68 . '1 3 

0 . 31 

1 . 01 

7. 5 

~ 
-.J 



The r e wa s a co rrae o n, irv inc ra s in t e f t 

content of the no ule with rog re s s ivs e v or ion c f 

mois r e · uring stor ·g . The incre ase in t he l act ic 

Geidi ty in both cou 1 s and bu · f s lo's k o nodul es u a ~ 

38 

olow t o th the temp r a t ra of sto r .. g • In c ou • s ~ hc a 

nod ul es l act ic nci J i ty t 30°c s t or 7gB in~-sased from tho 

initi l v lue of 0 . 68 to 0 . 9G . a fter 30 de y s s tor ~g 

~hila in buffalo's kho nod ule s t incr a se ws upto 

a.as from an initi .. l l tie acidity of 0 .72;~ . The 

incra se in lectio acidity ~a~ insignif i c nt 
0 

t 5 +1 c. -
The free f a t · was f ound t o i ncre - se during stor~ both 

at s0 0 
and 30 C. l n i t i lly uf ~ lo 's k. oo nodules had 

mor frae t t th n cou•s khoa nodule s . In c ou' s khoa 

nod le trae r . t incre msed from t he orig inal v o f 

Sa. 73 to inel ercent a of 50. 75/ . In buf alo' s kho 

nodul the incr.a a yo only 1.3/ i.e. 66 .s.·· in re sad 

to 68 .s? ... of th total ret . 

The freo t tty i i ty (0 .2 1
) i n C OY 1 s kho 

nodul s a t ze~o d y in ress d to 0.34 ( ' ol i c cid ) 

eft r 30 d y s t orage t 30° n to 0 . 37 in 120 d Y~ 

etor et 5°C. Th corre pond i n v l ua ror u f lo' 

kho nodule were o. 1 t .JOO ft r 30 y nd o .31 "" 

t s0 c in 120 day • Tha initia l v l s 0.2 • 
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The pe r x!d va l o in c ou's khoa nodul es and 

buf l o ' !'.! k o no l o w s o. s2 nnd C. 61 moq o
2
/ g f-t 

r e s pec t i va ly wh ich inc ra 8so ·Jw ri nlJ 5 or age . Th3 r to of' 

f t ox i d tion lJO S lo 1ar in k ' 0 nod l gs h an !<.ho • • Tho 

perox id v al e in cow' s khoa no du l ac a rt.e r c y s 

increase to 0 . 83 t ~oo ... ... . T 8 inc: re ~ u 5 hi 'ho r i n 

khoa nod ·les of b ff al o . It apponr th - t r uo f 2t pl ys 

a domin nt rola 1 th~ form tion of oroxides . 

The v r g 

n zet'o day. Kho 

s f tar 20 d 'I s st or . 

ef so r y sc ore .; uers its a a isf .,ctory 

o ul es ~ra organol p tic Qlly accept-ble 

at Jo0 c . Th ~ c . t e il i ty u as 

ud nly r d ue d on 30th · s y of storage . It m y b e i nfarr d 

t hat kho nodu le s c n be s t or ed f ~ly u~ to l ss ta 4 weeks. 

Kho a nod lea at refri a r a tion t amp a r e ,L ur e co nti ue to be 

QC pt ble to tl1 j u ge up tc 120 days of stor Qge . The sh lf 

I 11' 
of o "' ncdu c an be pre d ict d u to 5-5 mont • 

The microb ologic ·, l c (:1 J El dur ng stor n 0 Cl r 
I 

pre t d i T l a 6. It i t. re a tin to not t t l l 

the pl s of kh ncdul era rr 8 fro c liform or nisms . 

The initl l vi ble eounta in cow's and u ff·~ lo ' s khoa nodules 

r n d fro . o - 9.75 tho / gm wt c d re r s d du~in g 

stor a. Ye t and mol d c unts ho\J n inc re i g t r n 

d ring th ator g 

mold counta · n ato 

t both th 

e mpl 

r ture~ . The y st nd 

r n o from 10 to 2,000/gm. 



Tcbla : 

Con~tituents 

1. Viable· counts 
{thousand/gm) 

2. Yeast and mo ld 
counts 
(thousand/gm) 

1. Vioble counts 
(tho usand/ gm ) 

2. Yeast and molu 
counts 
(thousond/ gm) 

1crobialogJ.ca l chan9es durin 

( /\va,r 
st~rage of r oll e r dria 

of tuo t rials) 

• 8 )!G Of stor aae 

30° 

0 5 10 20 30 30 60 

!ho!a nod ules [rom co.~ milk 

e.o 5 . 65 s .• 2 4 .3 2.9 3.2 2.1 

0 .01 0 .1 0 0 .20 0 . 40 1.0 0 .20 o. so 

il k -----·-- - -

9.75 7.00 G.20 S. 40 J . 4S 5.92 4. 65 

0 . 01 0 .20 0 . 40 0 .7 0 1. 2 o.so a . AO 

-

khsa nod a 

90 120 

1.5 0.75 

1.0 1. 20 

J . '10 1.os 

1.5 2.00 

·-
11 the samples worE f ound t o be neg ~ tiv a to p rosu~ot iv o col i ror Q. 
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5.3 powder .rrc_rn. c cncent,r "' t d m.!!J:s. 

S.3.1 !t: ndardization of them thod f or manJfa.£1._ a of 
l<ho ~. p2w.der 

The cow' an buff al o ' e milL ~era c once. tre to to 

30 1
, 40 n SO total solida in he ingle e f ct v~c m 

evaporator. E eh type of cone a tr ~ tad mil k tJ s s qually 

d ivided i n t w parts. The first portions tJ t'e hsata to 

5 °c and the eecond portions o 74°c for 10 ~s b for-e 

drying. This heating b ~ma nae ssary for produci g 

eooka fl avo ur in th ptJ"tJdar. It ti.ws possible t.o 

men r ee tur khoa powd r fr om al l the 3 x 2 typ s or 

cone ntr ated milks y djust ng the steom r ssura in 

the roller driers. 

The ste ~m res uro used ·For dry i g of 30 ~ . 40 4 

end 50 cone tr ate ilks ~era 40, 59 an 74-7 osi 

r spectively. 

, All the sampl s of k o s p d s uere ex --m· n d 

for eenso~y pro r t ie _y penal of judge nd the i 

ver scores \il'S r e awards t 

concentr t d milk r avioualy h 

t h 

t 

...t f 5 .' po r ma~ r m 

to 74°c or 10 mts . 

f llow d by SO ~ cone n _r a t ed il u r a d to 5 °c . The 

s t 

n e n ory aoora for bu fnlo nd co c oncsntrate ilks 

far high a t tre t an lo~ heat t r te • o po der 

w r-e 3, .2. ?.9 nd 1.e re p otiv ly, th loue r fi ur s 

be in e oc1 d Yit thoa 0 th co I (Tb G 7). 



F g.1 1 
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The set sory chor .. cte ri t ic c f k! o n pou :\e r 

m nu oct rred Prom 3 ,; t ot 1 G lid8 1:ere ljri t icis~d For 

l oo · of f> l 0 \JO ur t a l tho11gh o':i uc t fron 4 , t o t;:l :.oli h 

go t a se .isf' ac t o r scoring !'O V . d o :· i :- '0- or c ro -1 " or:; 

conc ont r .. ted . i k £ ta r h st in to ?4°C f o 10 ntc . 

t to s"0 r b . f'ol" tJ rollo d ryi:ig ·l i d n t i 11 r .. v :; t.e 

f l :- vo 1 r in both thes c eses · nd :.. s pow er re s ~blo j t 

hc t o · th ~ ordi h 1 "l L ~ u ry w .o e .l.. r;. pouue r . 

/1 l l s .. tch s o f row~ e r s wa r o s x - .. inaJ F ,. 

v ~r o us c! mi c l, microbiolog ic a l ~.nc sr. 3o r y rro 

nd t air v ~ l •e ore ra .. ort u n Tc l o 7 . 

The r:ioistur e co t nt .... in r s r fr r.i cow ' ~ 

Cone t d {56o, ) d h t c en .,.. c. ted (7 1• 0~ for on r o '-' E:n c c t1 c .. '* 

10 mts) mil k wero 3 . 4? ·., n 3 .17 ' w 01.'"uos i n · ff ::. l o ' s 

t hG c rreapo r dirig v lo .o 4 . 2 j a nd 4 . 2 ; . :•C - :.:- d ' .g 

to he t' ·V a tion of' Foo d i\dult otion r ules , L. o c:i xiraum 

moist r e in w ol mil k pow e r y roller ry:n r r cce s~ 

sho ld not xce d C: I ::l '.:; . Tho moist r~ c ont~nts _n ~h8 

p an nt xp rimmnt wero la so t a~ t io li it . The f a 

content in bo t cow ' nd u f' · .l o ' ._. k. a oudo r n r sn 

~ i ht b is war 30 . 7 r o 30 . 84, n 30 . ~ to 30 . 2 ~ 

r pee i v ly. 

Th l'ct c c idiy inlh po or- f om uf f .. lo's 

mil w rma n h 0 0 LI O · 1.0 ! d 1.04 n in cow ' 

Q 99 d 1. 03 ~ . T v rr e r d t t uho l 
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Tabla ?a Chemic 1, mlcrobiologic 1 end e nsvry propertie s 
or kho11 poucder. 

( Average of two trials) 

Conatitt.Wnte 8 ff ala - C,p\f 
C ancan~ He eted Conc ont- He ted 
rated cone ont- r a ted conc en t-

1, Pio! tura ( ) 

2. rat ( ~ ) 

3, fra, tat 
( · by "'t• of' 
kho poudar) 

4. Ac idlty ( ) 

30.76 

20.12 

s. Fra9 f tty ooi ity
0

• 11 (' oleic acid) 

6. Peroxide value 0.42 
(me • o,jkg rat) 

?. p•O AB reactivity 
(abaorb~nc• t 0 •315 
545 mil/gm cf milk) 

e. s-~mr value 
( u molee/100 gm 

ot tot l solid ) 

(a) ffae o.40 
(b) Total 13.99 

'• Average sensory 7.8 
8801'88 

10. Pr u:mptiv 
coliform t et -ve 

11. Vi bl.9 eounta 
(x1000/ IA) 4 .• 20 

12. Ya at d 110ld 
oounta o.o 
(x 1000/9•) 

r ated r ~ te<l 

30.84 

21.32 

0.11 

0.32 

-v• 

o.o 

30.33 

a.os2 

o.so 

0.201 

o.Je 
13.42 

-VB 

.01 

25.59 

1.0 4 

o.o 4 

o.ss 

0.312 

0.53 

13. 4 

0 .01 
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•ilk poyder should not contain mor th n 1.2 l ec t lc 

aa ld i ty • Kho o pouders foll wll bolou th i l i 1 ' in t e ir 

lactic acidity. Th free r t t y sc idity of buff lo' kho a 

po uder (0.11, 0.11 ol 1c cid) wa l ase th n cou's kho e 

P·OtJder f o.o 2, o.OG4 cl ic acid ) in u r ed and he ted 

sample. Th oorreepondlng paroxi e v l uas in buff alo's 

kho powder (0,42, 0.41 aq 02'kg f t) ~ere higha r then 

caw•a. P- M 8 r e nctivlty and tota l HMf v luos ua re ali ht l y 

r in cou•s ilk k oa poYder (0.40, 0.56 umolos/1 00 gm or 

tot l eoli s) th n buf f alo's. Whan compared to khoa 

prepar d by conventio al or roller drying ~roc a ses, the 

pi-OMA r ~ctiv1ty and s-tt~r val ues were al mo s t t ho s sme. 

Thie would indlc ta that odequata he t treatment tJ s i ven 

to milk sol! in tne ~rooes for khoa powder. 

Khca powders from oou•s d burrQlo's e\11 were 

found n g t!ve to coliform org ism • Th - t ota l bac t rial 

.Counts were higher in uff lo 8 khD pOJ der {5 .28 . nd 4. 7 4 

theua nd/ m) th n coy•e pol.Id r (4.20 and 3.3? tho S&l d/gm) . 

Y• eta and mold war ant in cow' a i !lk khn pot.i1der b t 

jn burr o• kho th y wer pre sent in les than 10 er gm. 

ln o er to a s se s t h s i t b i lity of hoa po r 

lror the p ep t1on of aw t reconstitution w done with 

· t~ calculated a ou t ot m1lk nd w ter ep r tely to obt in 

mai tura l v 1 o, baut 3C in c of' kho • Tho 

1 . onatitutlon w o c:a pl1 he by prin ling c l e l ated 

q~antity or wet r to kh powder, 80 kin tor 10 ts, 

. I 

~ 
I 

\ 
I I 

' 
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Mixing, tleeting end stirring in e double j acke ted pan. 

The ea.me procedure uaa loo ado tad with hot milk soaking . 

Reconstituted khoa obta ined uith wator h d fl a t fl vour 

khoo obt ined from r constit~tion uith milk h ed no rmal 

flavour.. Khoe powder rec one ti tu t od well into kho with 

smooth t exture and uniform body. Tha sa body char cte ris tic s 

re required for the prap r-tion of sueeta uch as burf i 

nd aulabj mun. Kho a ~ith gr ~ iny t e xture uas not obta ine d 

by the process of r aconstitution. Thus, t he prep a r a tion of 

Kalakand, snd milk c ka m y not be possible from kho 01o.1 der 

unlaaa soma citric acid is adde d alon with milk for r a in 

form tion, 

5.3.2 Ch,emts a l ph ges d uring stc,r ,9.e o f kho ooudar 

K· oa powdars pr par d from both cone trated and 

ha tad concentrated milks uar ck g d i n 250 m ata r ilizad 

tine, ae led and ator d £it 3o0c and 0 for 120 d ys . The 

ch nges observed during storoga hnva been pre ante d i 

Tabl 8 1 9, 10 and 11. Th diacu sion h vo baen arr(i n on 

different p r m tars that \.19 a ex ine during t he cour of 

this inve ti tion. 

$ 3.2~1 f1olat,u.re 

The moiatur percent in oow•s nd bu r lo's cone nt r 

khoa powder did no ohange signitic Atly. Tina roved ood 

barri r gsinst moistu tr namis ion. 

~. 2. 2 '!? ;\di\X 

The percent l ti i t:.y inc o·u's ~n b f f al o ' 

pow~ar prepar d tr unh a e nd he t concentr t d mil 

I 
J 
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Table B i Chemic e l chen gaa during storogs of roller dried khoa prapored 
~om burfnlo eonc ant ratad milk. 

( Avaregs af two trials) 

-
P\oistura % Acid ity F'reo r ot free r a tty Parox!da 

( ~ L. A.) (~ by ut. of acid ity vs lue 
k ho e pcudar) (,~ ola ic acid ) (me q. u2/kg 

f at) 
- _,,_,..,,_,........,...,.. -

30°C -
4.25 1.02 23. 43 0.052 o.so 
4.2.6 1.02 23. 65 o.oeo O. GB 
4.25 1.02 23 . 86 0.109 o.93 
4.25 1.02 24.11 0.130 1.36 

4826 1.02 24.34 o.1 s1 1.56 
4.2S 1.0 2 24.58 o.1as 1.as 
4.26 1.021 24.79 0.190 2.12 
4.26 1.022 24.9 8 0.234 2. 43 

4.27 1.021 2s.21 0.251 2.71 

s0c -
4.26 1.0 2 23.45 o.oao 0. 67 

4.26 1.02 23. 46 0.090 0 .71 
0.77 

4.25 , . 021 23 . (18 0.105 
a. es 

4.26 1.021 23.53 0.120 
0.142 0. 95 

4.26 1.021 23 .50 
- -------'-

r at ~ i n kho a poudar g 30 .33 

AV8t'8g8 
Sensory 
scores 

7.9 
0.15 
a.:s 
7.B 
7.6 
7. 6 
7. 6 
7.5 
7. 6 

a.a 
7.B 
7. 0 
7.B 
7. 5 

~ 
G\ 
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r i 0 • y , 
h h y e •• 

0 i n 

) . j n (1 7 ) wh 

\I • h l 1 t y ' u h l 

mil • Val t (1 77) rt rt t <H t y 

m 1 v1r u lly u Ch rin 0 

uh lo milk. ri Uhol mil o ud r u k 1 

poly thyl n b • " tor d 2 d 11 . 1~ . 

37
8 

nd JO ·' . n x I") d rt r t r c r 2 , • • 
7 nd 9 month • Kor nen at l (1 7 G) ro nd t ct --
ch gas i n l " tic oi of p r ·y- rl w il k n k 

milk pouda~. 

s.:s.2.J fr e r ot 

f"ra r at cont nt 1 er t 30° r1 0 

d y of v t t e r r 

pronou t 3D0 c i n 1 typ or k \J t • 
k 0 p wder had hi her tr t c t n t y 

cou• 0 po r (T la a, 9). Tr n T (1 ) 

d J(p ri n 0 th 8 • l 0 r l 1 k 

t " 
(?, d 3 

0 ) 1 1r riou ur 

0 M.( • 0 ) 

hi . " 1 • t hi t 1 

, t. v 

or le l e il ( ) . 
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The a mple we r e dir ectly x mine~ fte r me nu f ac tu re a n d 200- g 

port ions we r e s t erod in polye thyle ne b 0 s e t approx. 20 C and 

50 - GS .H. or st 379 C anct 30 ' R. i. nd ex mi ne d afte r 2, 4 , 

, 7 nd 9 mon ths o' stor cgo. urin g stora ge fr e r~ t c o ri tsnt 

incre~ Gd rrom 34. 6 - 36 . t o 34. 8 - 36 . B n 3 o . 2 - 3 8 . 9 a t 
0 0 2D C and 37 c, r espectively. 

5. 3.U r,ree, f atty ac idi ~y 

The re ucs 4 times incre r.. s e in f'r.ee f a t ty acid i ty o f 

buf f ala•s khoa pou dar d ring 120 days stor oo t 3 °- . At s0 c 

t.ha fr G f at t y l dity incre cee by a o ut 1.7 times i n ur r l o ' ! 

khoa po~dor. Khc e o der hed aligntly h ighe r ff A r l a ased 

during s t or age from heated conc antr t e ilks (T l e 9 , 10) . 

Lone y and Baeeetta (1971) stud! e tha c h nges i n fre e f a t :.y 

scid in sterile co no ~ntr t e milk clurin s t or ge . T e y f o und 

linear i ncre so in tree f atty eid t 37°C nd ss0 c b t no 

at cteble l lp id hydrolysis " s ra u d dur ing s t ar g 

s.3.2.s peroxide ~~lu~ 

There Yes a bout s.4 fol d inc r es e in t uii pero xide v a 

/ of kho pou der fro~ buffalo cone ntr t ed ilk {unh ated ) f t r 

120 d. y of star gs 
0 

t s0 c ' the ~e roxide v at JD c. ue was 
I 

/. raiaad by 1.9 titoe f~om an i nit ial v lu or a.so (T b I ) • 
' 
,' Simil I' ~ ult ~•re obta i n• on po are r opnred troet b u f l o ' 

ea conc entr tsd ilk (Table 9). a~ roil k kho powder 

wed an l neu·ef! ee of 4.5 nd 7 tolda 90 d y s t or a 

lD0c At S°C, h 8 ncre uar 2.11 rold 

0 d ye tJlr (T bla 10, 11). Th increa 8 i 

yperod v lu di no t t 1 1 y inrl a n r y 

I 
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Table 18 i C.he1J11col c hangs.a dur l Af.) ator·s ge or roller dried kho 
pnp-ar•d from ca~ cencentr a.ted milk. 

( Aver age o.f' two tr!Gls) 
....................................................................................................................................... ~ ............ ..., .......................... ..., .... __ ~~------ · .............. - ·~----.... ~------..,.~--~------~ 

sys 

15 
lD 

5 
ifl 

75 
90 

30 
50 
70 
90 

lstu•a 
(" ) 

l.-42 
3.42 
3-43 
3.42 
3.41 
3.41 
3.42 

3.42 
3.41 
3.42 
3.42 

c:1dity 
(fe L. A.) 

o.ggo 
1.010 
1.0 2 
1 .. 011 
1.010 
1.010 
1.011 

1.010 
1.010 
1.011 
1.011 

rrea rat 
(% by wt. 
khoa pouder) 

:rooc 

20.1·2 
20.33 
20.54 
20.73 
20 .94 
21.16 
21.45 

s0 c -
20.14 
20.15 
20 .17 
20 .21 

-

Free r atty ac i d ity 
(;;!; alo !c nc i d ) 

0,.110 
0 .147 
0.102 
0.213 
0 .292 
0.337 
o.372 

0.123 
o.136 
0 .147 
o.1 sa 

f Qt ~ in khoa po~der • 30 .7 

PeToxida Ava rage 
value Sensory 

(meq. o2/kg ecoraa 
f e t) · 

0.42 7.9 
o.s1 a.o 
0 .. 82 ., • 7 
1.20 1.a 
1.43 7.9 
1.65 7.5 
1. 89 7.5 

o.ss 7. 9 
o.oa 7.9 
o.ao 7.9 
o.92 7. 

~ 
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Table 'J1 : Chemic al cha·tlg8·& dti.rlng sto~e9a of Rol ler dried khoa propared 
tPJI cou heated cor.es!ntr·eted milk 

ist·wre (~ ) idit.y 
(j; l .• A.) 

(/\varage ot t.w triala) 

f'rae t at 
( % by 1.1·t. 0 ,, 

khoa pai der) 

rrEHj r atty 
- Kty 
(~ cl-e ic e.c id) 

P;eroxtde val us 
(msq. 02/kg r a t) 

verage 
aanaery 

ore 
~~--~------.... ~~ ................... ~ ............. .._ .... ~~.,_....~ ............... .... 

3.1? 
3.18 
3.18 
3.1? 
3,.17 
3.17 
:i.1e 

3.17 
3.18 
3.18 
3.17 

1.030 
1.,031 
1.0-3·2 
1.032 
1.030 
1.030 
1.031 

1.030 
1.030 
1.0J1. 
1.031 

21.32 
21.,53 
21.?4 
21,.95 
22 .. 14 
2.2.31 
.22.55 

21.J 
21.35 
21.37 
21.39 

300~ 

50, -

0.1.10 
o.1s2 
0.193 
0.221 
'fl.305 
O.l42 
0.3&5 

0.12 
o.1 3s 
o.14e 
0.100 

r c t ,l in khoa powder as J O. 84 

o • .t 
o.s.J 
o.s1 
1.2 
1 .. 45 
1.67 
1.92 

0.5 
o.s1 
o.79 
0. 89 

n.2 
8.3 
?.9 
e.J 
s.1 
·7.9 
7.6 

s.1 
e.2 
a.o 
7. 

(Jl .... 
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properties of khoe powders during etoragc. , ij anouski and 

Kol n•cke (1970) round inoro aod cio r-oxide ve l e from 3.9c 

to 1.1; meq. o2/kg fat in spr y dried tJhole mil k s t ored 

during 112 days etorag•. 

tars ga -
All the eamplos of kho o p.owder from cone en t rafed and 

heated concentrated milk (cow an d bu f f lilo ) are fo · nd 

negative to p rae umptivG. colif"arrn t e st (Table 12, 1· ) • 

The initi l vi bl a counts in khoe p<JJ der from buf f .- 1 ci • 

ooncentr tad milka were fou d to ba S.28 nrl 4.74 t ous and/gm 

tith r e as khoa pD\JdeJt s ~1 plee tro . cow's co nc entrat ed nd h G t e 

conce ntrated ~ilk Wl!J e having 4.20 and J.37 t hous nd/gm. s 

tha stor ge time inora sad, via ble oo u ts decreaeed. r ic ols 

( 1939) found th et atcred s 1.impl e ot ilk pouder had l ass han 

18 or the initial counts. High r ator ge ta Gretura had 

rem rkable effect on tho decrease in t ne !able coun t s. 

Hlgginbottom (194 ) she d o decrease in tha number ot' beetaria 

and dacreos a uera lightly more in roller dri r powdors th an 

in the correeponding epr y dried powders. 

Pl nine nd ~ilehnoja (1969) ex min d the micrcbial 

popul tion or 47 • mple or dr1• ilk over a period of' 12 

ya aka tor i8 t 1S..25°c and .H. t 50-75 • Ther u s deer so 

in b oteri l numb re. The coliform bact ri could e isol ad 

trom only en s mpl • f<orhonen !i AA. (19? ) examined apr y 

dried l.lhole ilk padet p k ef in poly thyl ne b g tor 9 d y 

t -s0 c to 3o0 c Rd 43-84 ' .H .. an ob erv little ch n a 

in v.labl count y ta an mold OOCUI' d in a ll Alim ts 

< 1 fl I w-l. Th count Of' COlitD • n y nd mold didn t 

hang• du· tn •toe •• 
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Tabl• 12 : ftic ablalagicsl ch n ea during s t ar ge f' rclle r 
dried kho trom butf la cone t ated milk. 

Oays 

0 
15 
30 
45 
&O 
75 
90 

105 
120 

JO 
50 
70 
90 

120 

( Averega or tuo tr1 ls) 

Heat conce nti- tad 
milk 

4.?4 
2 13 
o.eo 
D.64 
o.4o 
0,16 
o.:s2 
o.2s 
0.20 

• oc 
3.03 
2.,50 
Ow80 
o.48 

Vlab co'jnte 
(Thou sand qtn} 

Concent r at 

J0°C -
s.20 
2.s 
1.20 
o.~3 
o.s2 
0 ,39 
o.2s 
0.20 
o.1s 

3.20 
2.so 
1.00 
0.10 
0.30 

t•• ,. 11 th a le war ro d te be 

ilk 

n g tlve to pr ewaptiv cel1term te t. 

2. Ya at d l d count duT g stor 
p ricd ye~· round leaa th n 10/gm. 
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Table 13 i 1 iDrobiologic ' l ch .n gaa d :ting s r ga o f r o l le r 
drio khoa r~om co c~ncen t~ated milk. 

(Av•r gs ot t vo tr i el a ) 

-------------------------------------------------~~~ ~~ 

9 
15 
30 
45 
60 
?5 
90 

30 
so 
70 
90 

He.at eonaentr tad 
•ilk 

ta: 

3 37 
2. so 
1.45 
0 82 
o.•o 
a.34 
0 30 

2.so 
1.20 
a.?2 
o.so 

1. ll the 
neg iv 
ta t, 

2. Ye at 
p rtod 

m 
to 

we 

Vi bls e ounts 
( Thous nd/ gm ) 

s0 c -

Cona e ntr t e mil k 

4.2 
3 . 0 
2.1 0 
1.2s 
o . 64 
o.s4 
o.42 

3. 27 
1.ss 
o. as 
o. 0 

le were t ow .d to b 
r · t1ve col i f orm 

l d coUAte durin t or ge 
f ound l as th n 10/gm. 
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Va st and mold counts t ro ghout s t orag o f both typ 

or kho a poYder ram ine d les s th n 10/gm. 

from the fore going diacusaion it c en be i n f e rred t h t 

kho a powder pre p red from ooncen tr ~ted l k u ith 50 r tota l 

solids wag etored 1.:.1ithout usin any c hemic l, icro iological 

and sen ory proper t i a at 30° whan pac ked i n s terilize tin 

cont 1 e r s. This storage a t dy u s c ~ c o nduc te t b yon d 12 

days. On the ba is or tha r s ul t the _ha lf lif of e k a 

po&Jder o n be pradio t d for about six mo t s t r om t am 

nd about one ye r n the cold s t-ere_ 
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The •laction ot a s ui t 1-11 c o ntr i o n of' milk f or pro d uc t 

menu,ac\tM" e u a a round OlJt on th ba i s cf c h mic el nd 

pJ'o~ :rtiae or the conmernad produa t. 

n o r y 

t'lllk with SQ 0 teta,l conoe ntra tie n hoated t o 74 C f' r 

'G lilts w at DU d mo.at. au it. able for khoa menu f cture on t ho 

l'Gllar dJrier t 15-.20 pa1. Kho a nod ule t.ia riJ bes t prepar e 

at 25-JO pei ond khoa p'"-tdar a t 74-78 p i uaing ilk ~ith 5 

t.o i solids oonc antr t i cn. 

Khoa PG.Id r Manufaotu ad rrcm 50, t ot l s ol id 

eonc ntr tion and hsat ed to 56°~ ba fo r d r y i h ~d good 

cooked rlavour but kh'la powder pr ap red fro co n t r ate 

•ilk with SO tat 1 solid _nd h tad t o 74° for 10 t s hsd 

pronou.nced cooked fl avour. oth t ha -e al t r nat ive 

avail ble to the in-d u_e t ry ror k oa pa dar 

upon the and ~•agaa. 

king depe nd i ng 

Khoa powder u s r aonet1tut ed i to kho wi th c lc ul t e 

u t of w ter Ad mJ.lk a p t ly. Th at ps for 

reconetltutlon involved uniform 111xing, o king for 10 mt s , 

he ting nd stirr 1ng till de 1 Gld a dy n t x re e ra 

re hed hoe raconatitu it ~ t or h d r1 t t ate but 

he on wit m_ilk "' 9 r-ound ~o ba of t iatac tory u lity in 

lavour, body d texture. ., 
Kho a , kh e nodul and k aa Pcrf r w r e n ly f or 

OlOU • tl VOUf dy nd \ UI' t oiatur t f t, l t ic 

oidity r~ , tty ci i y, ,~ , t. p ro•id v l u • 

par hyl aminob AZ ld9hyde- f' v l • 
p ump iv• c lir r - st• v 1 bl c un n to t h r n 

o ya ta n ld • 
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l<hoa ptep r d on roller drier wl h so·. t.ct a l selids 

conceMtrated milk w • compared uell in r l nvcur, body a nd 

texture "11th kh-oa prep Mid by convsnt1onel method. This kho 

had almost aa11a p~reen\e'}ae ot mo iature , f t nd f're r t s 

that or c·onventionally prepare khoa. Peroxido value \JGX-G 

alightly higher e.nd the f'irea fatty aoidity lessor than 

convsnt!enel produst_. P A reac\i~ity was slightly higher 

in cow'e milk khoa then bufr ato•s. free Hir values 1Jere 

hig~sr in huff alo 1 s khoa b-ut tot l Hflr \Jes round to be moN 

in eaw•e khoa. 

Tt-ua sha lt lif e studios ot khoa r ep re d on rcller 

d~i r ~era sonduc ted aftar pG~ k ging in pol~ethylena b ga 
,. a o ... o 

a,., 3.D C and 5 c. Tns product :r-emaina·d for S deys at 30 C 

end 1S d Y• at s0c. The mcs1&tur cont~nt durin storag et 

30°c cleer• a•s in both o•w's and buff lo' kho • rre fat, 

lsctic .acidity, tr-a& ratt y ecli:tity, p roxi ,8 v lue, viable 

count and yeast and old 1.nnre sed 1.Jith tna d ye of 

a.tor g • The calirorm org n!s s vare bsent,. 

Kho nodule \iiJOre tea t ed to 16-17 moisture od 24-25 

fat-. The r e t t content in kho nodules t!'Om butf lo' a and 

c w' a war 1 .as. and 14.2s r-e m tively. fh lao t ic e:c idi t y 

.d a. 

rasp ctiv ly rna· ·re tv cidity in cc 'a kho n ul e uaa 

·tg er (0··25 ) th. n aeM•a ( 20 ). P.ero•i 8 v lua "' 1 9 t' 

if1 cow-'• kho nodul•o (0 52 u l /k rat. ) tt\ n butt o'a 

(0 ' 1 u tn0la1/k , ). tiv ty n to 1 r r 

las t the • • s in kho p d by roll and C'O ~ ntion 

Pl1o . ·a ,iologic lly nt) ul war b than 

• b u or 1 .·we letur-e e t n •• 
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uring storeg of kto no dul e , the r ~a f 2st 

IAOia t ura loss in th a P irst f iva da ys ro l loue by gr dual 

decre ee ~ft~ruarde. l ~ctic i dity, fr e f ~ t , fr ee f atty 

acidity, p roxide v l ua ro i ncre a d a t bot tha t e e ra t r o ~ 

in both t y a of nod las. The incr e i n es f et ue s vory 

slow at beth the t peratur s . V 1 -:- bla b t oria dee r e s a nd 

ya ,s t& sod mo l ds increased . Colirorme w r a abse n t duri. 11 

the d ye cf s t orage . 

Kho pou- era p r e r od fr m eonc ntr a t a nd h t 

cono ntrate cow• a ~nd buffalo's il k w r g f o nd to have 

3 .42, 3.17 and 4.25, 4 .1 2a oia r e ra sp ot!ve ly. rrse f ~ t , 

l ect i o aci ity nd perm x de v · l uo war igha r in bu f . l o 's 

th n c ow•e l<hoe. P- · e r aectiv ity and 5-HMF v al ue (f':re nd 

tot 1) uere highGr in caw's mil k k o powder. Viable count 

in t ou nd/gm were found to bo r onging fro S.2 to 3.37. 

V t end molds ware bs nt in cu:iw • o ho pa.J d r nd uer 

le th n 10/gm i n buf f lo's hoc powder. oliforms e r-

abs nt i n both ou' nd burf lo' s k e pCll er • 

St or st 1 i e a on bu 10 • oa pou r tJSre 

con due d for 120 d" y nd on cow' (') OU r for 90 d ya. 

urtn ~ tor g of k o pow • i n Ti c ont 1 ' r th \..I 

no ei. nir a nt chnnge i n i ur nd l 1 lty t 

rr e , t, n r f tty c:! ' 
ro i d v lu i c e c d in 

ll y or O U Q a T in.c 8 r f star t JOO 

th n \ s0c te rn ur or toir 9 • - t ri l pD ul tion 

d a d during 120 y or or • y d ol 



rem. ina d a lma t c onat ... nt and n.evor a xce d d 10/ gm. 

Coliforme uer n~g t ive i n l t he s e l es . Al l t h 

eampl cas of khoa pow e r wore rou d ac o p t " bl e to 

ch mi c ·l n~ aen ory char ac teri st!G upto 120 days . 
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flrganoleot 

raano·leotia 
ta 

CheftG8,8 during. atCJrago Of khoe prop;a~ed fl"Olll :roller drier 
(1"1•-rage or two· tl'·ials) 

a 
30DC s0c 15 •.• 1 s 3BOC 

1·Er __ ____ - --- ~,-5 ,-u-· -~ --~---TS u 5 
-------- ~---

Colour e.o 4.o s.o 2.s a.c 4.0 7.s 3 .• o 

Texture ?.2 s.s s.s 4.5 7.fl 3 .• o e.o 3.0 

7.S 2.·s 7.0 2. 0 7.5 2.0 1.0 a.a 

.e.ory 7.6 4.,o 7.2 J.o 1.s 3.0 ·1.s 2. 

--- ~--



AP PEHP U :8' lll 

rguno.up tic changa.s durin9 atorage o f kho-a nodule,s p~psred rrom· r:ull,er d-ritt 

( Average ·or tt..o triele) 

-------------------...---------------------------...------------------------..----------------------------,,._--------------------

G ic 0 
30 c ---• IS 

i 1 s 20 30 
~ 

~ ~ 90 1W 

CQ_W j1JJ:!l~5~_1'1t_J: ei t_@_g mi;l.k {,H"eated) 

a lour a.s 8 .5 s .• s s.o 2.s e.s e.o c •. o a.o 

y and Texture e.o 7.S s_.o 6.0 l.O '7.0 1.n 7.D ? .• s 

l a VOUI' o.o 7.0 s.o s.s 3.0 1.s 1.0 7.0 ?.O 

vel'eoe :ten.arv u.1 6 7. 6 s.s 5.S 2.a 7.8 7.3 1.3 '· 
ecor• 

uf f alo c onca ntratsd miJ_k_ i fteQ__t iBd ) 

ol~ur 9.0 a. s 7.0 6.0 3. 0 a.s o.o a.o a.o 

y end To>ltu.re o.o 7. 5 7.0 6 .5 3 . 5 7. S 7.0 7.5 7. 5 

l evour e.o 7.0 s.o 4.0 2. 0 7.5 1.0 7.0 7. 

y "'•J 7 . G 6 . 3 s.s 2. e 7. 8 7 . 3 7. 5 7. 5 



Days at 
a to r eg• 

0 

15 
30 

45 

60 

75 
90 

105 

120 

30 

50 

70 

90 

120 

Ar> PE IX - III 

Org noleptic ch nges during ator a of r oll r t'i ho 

" 
o.o 
a.s 
9.0 
e.e 
e.o 
1.s 
e.o 
e.o 
e.o 

e. s 
e.o 
s.o 
a.o 
o.o 

pr ep r e d rrom b rr l o i l k 

( VB!' B a of tuo tr ! l e) 

Cglo~r 
od{ d 

Tax ure f l ovour 
9- 6 A 

30°C 

e.s a.2 a.s 7. 5 

9 . 0 a.o a. 8 . 0 

0 . 5 a.a 7.S .o 
a.a 7.S 7.5 o.o 
.s '"l . S 7 . 7. 5 

9 .0 7.5 . o s.o 
e.s 7. S a. 7. c; 

a. 7.0 7 . 5 7. 5 

B.5 7. 5 7. 5 7. -

50 

e.o I • S 7 . fJ . 0 

s. s 7.0 7. 5 a.o 
.s a.o 7. 7 . r:. 

1.0 7. 5 a.a a.o 

• ?. O .o 7. 

• Kho 

• Kho 

powd I' rro co 

powd r from h t 

§ 

e.o 7.9 
o.s e.2 
.s B • , 

e. 7 . 8 
a.a 7 . "I 

.o 7. () 

a.5 7. 

• a 7 • r· 

7. 5 7. Ii 

a.a e.o 
a.o 7 . B 

• o 7. 8 

• s 7 • 

o.o 7 • ;-

nt ro · d milk 
o ntr t ilk 

s r 

B. 3 
s. s 
8 . 1 

7 . 0 

a.o 
8 . 3 
a •. 

• 
7. (3 

7 . 

e.o 
e • 
a. . 

. 2 



zgonol.aotic 
test.• 

!,PP(tjt)JIX - ltt 
4 

rganol.ep tic Ohan.gas (hiring eta~.:!Qe of r olle r dr isd kho a pt'Qpersd f'ront 
cov co rte-al tra t.ad 1111 k. 
( Average of two triQla) 

ays or storsg• 

l0°C 

0 15 JO 50 75 90 30 50 

s0 c 

70 90 

------------------~ -,~----------------

~hoa eot:i1d.,ar _froni ~_Depntr§ted,. milk 

el our a.o a.o 7.5 a. o e.2 e.o o.o a • .J a.o 6.2 e.o 
Body and texture e.s e.s s. 2 o.o 7.7 7.5 7.5 a.o o.o a.-rJ 7.5 

r1avour 7.0 7.5 7.S 7, 5 s.o 7.0 7.0 7.5 7.5 7 c-. ~ 7.5 

voi:.uga sensory 
< aeore 7.8 a.a 7. 7 7 ,. 0 7. 9 7. 5 7.5 "/ .9 7. 8 7.9 7.6 

~olour 
Kho 2 pcwdcu· .f rJ?.!!Lll!_ipJ..!.cJ..J?.9.D.X en t . .rnt_~d milk 

e.o a. s 8 .3 6 . 5 a. 3 a. 2 a.o 8 . 3 o.s a.s e. s 
~dy and texture a.s '8 . S a.o a. s G. O 7. 5 7.5 a.a a.o 7. 6 7.0 

Yl a '111ur 7. 5 e.o 7.5 8 . 0 R. O a.o 7. 5 s.o o.o a.a 7.5 

verage sansory 
7.9 7. 6 8 .1 8 . 2 a.o 7. 

ecore 0 . 2 e. :5 7.9 o. 3 6.1 

------ ·- · -- ......---· ·-__ .., .. 
J ~ 

~ --


