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Lecture No. 1

Present status of Darry Industry ln Maharashtra and Indra T

e . ' DAIRY INDUSTRY IN INDIA
Market Mllk T e
o Market Milk refers to ﬂurd whole mrlk that is sold to mdrvrduals *usually- '

- for direct’ oonsumptron It excludes rmlk consumed on farm and that used for E

_ Dalry products - : . SRR £

o .Da:rying A Majol' Enterprrse

.. 77~ Milk forms an important’ food' since ancrent tlmes Processmg and."."_ L
. distribution of milk can be treated as a separate enterpnse Indidn Dairy Industry. © .

© (Market: Milk) may be regarded as of récént origin as cornpared fo. that of USA -
Indlan clues reached hlgh populatlon levels m the middle of 19th century

E Fan_nlyCow*':_' . C : A .
- ‘Family cow” concept was- prevalent earher upto late 19“’ century EEEEEE

o 31_1/1229_ Madras Dairy in 1963 were. d%d

- However space -and sanitation problems ‘enhanced due ‘to that thé cows 7 mich: -
- animals were sent back to rural areas. -Milk from: mm_

anspo ed y. we conmnecte routes — -~ from, ﬂuld milk shéds:i.¢. villages and . -

. adjommg producmg zones. There was a lack of transportatxon fac111t1es and also"' '
B refrlgeratlon earher e SRS

- ':Indxan Milk Industry

Indian Milk. Industry' got a boost due to the' deveIOpment of factory system_— IR L

* wherein-the rural population started gradually migrating to major cities 1nclud1ng-' o L

; .'."-Bombay (Mumbar), Calcufta (Kolkota) , Madras (Chennai) and Delhl N S
- ‘In 1900 Refrigeration was developedinU.S:A, .~ ~ .+~ 7" e e

CIn 1951, Cenqtral Dairy Plant was staited at ‘Aarey’ - L
" (1889 —Oldest Military Dairy Farm was developed at AlIathabad)

_ ~Bombay Milk Scheme was m1t1ated in' 1950, Next to that’ Kurla Daxry"- o
was established ; Worli Dairy in 1961, Calcutta (Hanngatta) in 1959, Delh1 Dalry .

Frve Year Plan penods whrch contnbuted to IudJan Darry Indusuy were

o vae Year Plan:| - - Year L ExpendlturemRs crores
1.1 ] o 195156 -0 | . "Rs.7.8ciores’ .
oo n 1956610 - .| Rs.120crores. - - |-
oM L0 1961-66 - . -] . Rs.36.6crores .| -




" The average contribution to mllk marketing forms Cow milk 33,6, %, i
- Buffalo 63.6 %, Goat 2.8, %. - Fluld mzlk was. regtstered at 44 5 % and,
_ Manufactuted milk @ 55.5%. . o o
" -Major products mcluded Ghee 32 7, Dah1 7. 8, Butter 6. 3, Khoa 4 9, per L
cent respectively. - B _ o IR ) -

' .Operation Flood s

" It was a planned strategy for Darry Development in Indtar‘ The central.'._f.‘. S -

_ idea was to flood the milk supply of the eenntry -
‘During: the year 1970 WEP (World Food Programme) supphed free of =

cost to India 1.26 lakh tonnes of skim’ milk powder and 0.42 lakh. tonnes of

Butter oil. . This was to be re¢onstituted to milk.in 4 metropohtans of Bombay, g

Calcutta, Madras and Delhi.: Programme was planned to increase’: rmlk__'
. processing facilities. Procurement of milk was strengthened from ‘mllk sheds*'in " .

10 states. Facilities were créated to.‘salvage’ one lakh high yreldmg mllch o

-animals from the metropoles: The funds generated by the sale of milk- out of this . .
were to. the tune of Rs. 95 crores.. This was given in the form of loan assistance - -
- as30 % of' state share and 70 % central a1d f0r the expans1on and, mﬂk processmg- o

facilities.” . .. s
Feyiy o HDI Wergh@_&unen ploneered the, Anand M11k Cooperatlve of Anand :
. ‘Amul’ was the Promoter of Operatlon Flood _' y L N

The 1mportant mﬂe stones of Indlan Da1ry Industry Development may be Lo
.. outlined as : -

I.  Bombay Milk Supply Scheme estabhshment of milk colony at ‘Aarey, s
o Government Dairies weie developed during First Five Year Plan at Pune
‘Hubli and Dharwad and Milk Schemes started functioning: -+ - e
2. 'Cooperative  Dairy Processmﬂlmt for processing of rm]k and m11k o
' - products was set up at ‘Anand” in Gujarat. - L
3.. Second Five Year Plan witnessed the development of Delh1 M11 Scheme -

Ahmedabad Milk Schem“h_and Mrlk processmg facilities were, developed__ S

ot Amntsar ‘and Ragjkot.

- Rural creameries were.set up at Bavaum Ahga:rh and J’unagarh Around' = |

. 1959:2257 Cooperatrves (Dalry) and 77 Mrlk Supply Schemes came in
- to existence. - '

4 .' . Third Five - Year Plin sttmulated the enhancement of Rural Mllk." |

* Production. - Da1ry plants were developed at Kaira,’ Mehsane and Delh1
- Cattle Feed- Plant was set up at Anand ' Lt T

Sahent Features were to set: up cooperatrve dairies for o
i) Orgamsmg Dairy Extension Servrce to set.up Rural Ml]k Productlon
,11) To organise cooperative nnlk unions for collection and dlstrtbutlon
. .iii) Arrange loans to farmers to purchase good ammals "9 )
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i) | Bstabhshment of Rural creamenes for mductmg uptapped surplus area of . _- .

. milk production.

S . v) - Development of Cooperatlve ‘Salvage farms up tol968-69 there were 91 3 v -

dairy plnts in the country

5 Fourth Five Plan - Govemment of India launched ‘Operatlon Flood’"" L
durmg 1970 up to 1 84-85 238 Dairy plants. with -an. ayetage. capac1ty of -
. 86:5 lakh litres/day didexist milk powder infant milk food maltéd milk """ . .
 and condensed milk plants is‘set-up. “During 1986 = l1qu1d milk- plants” | ...
. numbered were 137 ‘whereas,_ product factories were ‘at. 39, p1lot dalry'l C

: 'prOJects as 74 w1th an overall capac1ty of 16282 (000) htres/day

" National Dau]LDevelopment Board (NDDB):

-.'™ -7 National Dairy Development Board. (NDDB) was msututed w1th the. T
.. Heéad quarters at Anand. 1 encouraged integrated activity with milk plant, cattle L
. feed plant and setting up- of farmers organisations. It contributed. fo prov1de', S
-technlcal inputs for rural milk: productlon, procurement and marketmg Package' s
i of practices were developed by NDDB. Dairy Cooperatives werg. encouraged to S

. '.cany procurement processmg and marketmg of milk and nulk products

s .Indlan Dairy Corporatlon ([DQ e ' IR A
- Indian Dairy. Corporation: (IDC) — A Govemment Body was formulated d J NI
. February 1970. -It negotiated the Terms of India with WEP - (World :Food,

Programme) and d dunng 1970 Ind1a WFP PrOJect 618 came in. 1o, ex1stence as RS

¥ ‘Operatlon Flood’

Mam ob Jectlves were o : :
'i).- " To’promate Dairy Industry in Indla

") '. To assist - State Gavernment and Cooperatxve orgamzatlons 0. meet L

* 'requirements of milk. and milk products to vulnerable groups.
ili) . To promote cattle husbandry for increasing milk production. -

o iv) - To prevent pre-rnature destructlon of high-yielding milch cattle and calves : _ ‘_ o

. due to"urban dreas thére was a shlﬂmg of cattle to rural areas, -

v) ' -Develop éxpand Delhi, Bombay; Calcutta, Madras dairies: PR
: vi). * To establish: liquid milk plants l’éhﬂlmg centres; feeder dalnes balanclng- L

- dames (Addltlonal milk | processing’ ‘and handhng capac1ty)

. vif) 'To assist thanufacture of SMP, Butter oil, milk products and by products R
.. viii)* Creating storage and transport facilities. for milk and milk produtts,. &~ o
" ix).. To work as an agent of Central Government for negotlatmg World Food‘-. AR

foy Progmmme and Internatlonal Agenmes



R DAIRY INDUSTRY IN MAHARASHTRA

o Imt Maharashtra for mcreasmg the productmty of local cows cross_' SO
‘breedmg programme is in-operation from last 25 years. Today the productlon of = - ’
milk is 160 LLPD. Of the 60 LLPD milk procured; about 14 to'15 lakh litres:-
Tomes from Government sector, and 25 to 26 lakh litres comes from cooperative
sector. The remaining about 15.to 20 lakh litres of procured milk is utilized. for :

mxlk products by the projects / orgamzatrons reglstered under l\'ﬂVIPO 1992

For increasmg the mllk produchon the focus is on the followmg pomts g

1. Bulls of high foreign breeds were iitilized for cross breeding. -

2. Calves of high class’ breeds (of one year) were djstnbuted in rural areas to' ——
. the milk producers. S
3.®  The scheme of cross breed pregnant cows: / buffaloes d1strub1t10n was' s

R ‘-operated o
- 4, Rates of milk purchased o be ﬁxed keepmg in v1ew the productlon cost of e
- Umilk producer ' R
5.1 -Guarantee given by Government for purchase of all nulk produced by the R
' rmlk producer : . . . '

i Inm Maharashtra State cow mrlk accounts for 53 % of total m11k productlon . ..
: and buffalo milk 43 %. As coinpared 1o.other states, cow milk productionin . ...°

M arashtra State is quite high (53 %). Ther¢ is difference between fat and SNF SR
(8 (Solid Not Fat) of cow milk and buffalo.milk.” For cow milk the fat and SNF- " © .
- should be not less. than 3.5/8.5 and for buffalo itk it should be 6.0/9.0. The L

- Tigures of milch cattle and productxon of mrlk n Maharashtra is as follows
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Deﬂnition and Composition of Milk

| Deﬂnlﬂon ofmilk: . L ' ' S
- Millk may be deﬁned as- the who)e, ﬂ-esh, clean, lacteal eecretlon, -

obtalned by complete milking of one or more healthy milch animals, excludlng _

that obtained within 15 days-before or 5 days after calving or such periods as .

‘may be necessary to render the milk practically colostrums- -free, . and -

. containing the minimum prescrlbed percentage oi"milk fat and m:lk-solids-not- -
fat. - . . : - )

COMPOSI']ZION OF M'ILK

Chemxcal composmon of mllk s

. Milk -freshly drawn from uddér of cow has a amphotemc reactlon ie. 1t.,: - L
. turns red, litmus paper to blue’ and -blu¢ to-red. This reactxon is. pnncxpally"

caused due to protem Wthh can functlon elther as acids or base

Milk composntlon H

_ ‘ Major consntuents of m1]k are water, fat protems lactose and ash (Mmeral T

: matters) T

Minor constxtuents are phgsphohmds v1tam1ns enzymes, plgments etc v
v .

True consnments are mﬂk fat casem and lactose
Colostrum

calf concentrated. food first gwen to calf. " It. is-thick, yellowxsh in' the colour,

viscous -and stlcky Contains .same xngredxents that -of milk but in dlfferennal_'-A':, S

pI'OpOI'tIOIl it contains more fat, ‘protein, vitamin D, and copper.- "It has got 12

times more ]actoglobulm than the normal mllk It has got dxsease res1stant-; h
' power - Immumty in calves. : : .

' Composxtwn of colostrums )

: Sr No Components n . Per cent
11 {Water - L. S .' - 73.01.
2 - |Fat S s ol o510
3 “'[Casein = . 5.08
"4 | Albumin and Globulm |7 1134 -
5. [(Ash - - . T4 154
- | Total oo o . 9584 -
L Specnf'_grawty ol 1067 T L)
_ | Lactose - G |- 450rlessto21.48 )

" 1t is the first secretlon obtamed aﬁer partuntlon for the nounshment of S



,phd:aﬂaﬁisﬁc_s of Colostrum: .

Al Gy,

' 11Et contams more xron 1 e i7 t es m01 than normal M11k

| m)'Aibmnm /A Gieb '_'m conient steadxly decrease and Lactosg_@gjgnt
mcrcases P e

., -:_.-..

- .w) IE at of colosh'um contams elgb_ 1mes more vxtamm ‘A’ and tw1ce
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LectureNo.3 = . . . . i a1

Phys1co chemlcal propertles of Mllk

A) Physical state-of nmlL

Water is the contmuous phase in. whrch other constltuents are elther
. dissolved or suspended. ‘Lactose. and a portion of the minéral salts are.found in’
solution.” Proteins and the remamdet of the mmerals in collotdal suspensmn and_ '

fat as an emuls1on

 B) Acidity and pH of mllk .

q/f Acrdlty

Naturak acidity (N.A.) and wce-versa.

Developed or real ac1d1ty (D A. ) is due to lact1c acid formed asa result of .
bacterial action on lactose in milk. Hence Titratable ac1d1ty is the’ sub total of -

N.A.+D.A. and expressed as per cent lactic acid.
T.A. } Cow milk ranges 0.13 t0 0.14 %
3 Buffalomilk - 0.14t00.15 %
—ypH :

«called Hydrogemon concentrauon in milk.

iii) Density and Speclﬁc gravnty '
Density - = - Mass (welght) per unit volume =
Specific Grav1ty = istheratio of densxty compared with water
As density varies according. to temperature It is necessary-to specify
temperature,( e.g. water at 4 °C milk sp: gr. is determined at 60 °F / 15.6 °C).. It
is determmed by Lactometers (Zeal, Quevenne and ISI lactometers)

Mllk is heav1er than water.

S.N. Particulars - |- Specific gravity -

1. [Cowmilk . [~ 1.028-1.030
| 2. |Buffalomilkk - - { . 1.030-1.032
3. |Skimmilkk = . | - 1.035-1.037

~ Fresh nnlk is amphotenc to htmus (red-blue blue-red ) However it has '-
some acidity i.e. Natural-due to presence of casein, acid phosphates and citrates.- . -.
The natural acidity is much more uniform.. Higher the SNF content lugher the e

The pH normal fresh milk varies from 6.4 to 6.6 for cow milk and 6.7 to -
6.8 for the buffalo milk. Higher pH Values for fresh milk indicates udder. .
infection ( Mastitis) and lower values due to bacterlal action ( More T.A. ) ThlS is N



: 9' .

The specrﬁc gravrty of nulk ‘1s mﬂuenced by the proportlon of 1ts:"."~'..'-_'...'

censtltuents ( ie. mmposrtron)

Though buffalo mrlk has got hlgher fat but 1ts sp grawty 1s more than cow_.._, - . .

- "mxlk because it contains more SNF. .

1, . Addition of water or. cream ’- Lower the Specrﬁc Grav1ty
2. ‘Addition of skimmilk - = E Increase the Specrﬁc Gravrty
S or removal of fats. '

The percentage of total solids (T. S) and sohds not_ fat (SNF) m rmlk is S

calculated by usmg followmg formula IS 1183 (1965)

TSF% = 025D +122F +072
SNF% = 025D + 022 F. +072
- Where,
oD, = Den51ty of sarnple of mﬂk at 20°C(68°F)
-F . = Fat% R
Wreezmg pomt of mrlk-' .

_ - Milk freezes at temperature shghtly lower than water due to the presence?. i .
of soluble conshtuents such as 1actose soluble salts ‘etc. whlch Jowers the freezmg. e e

. _Pﬁint‘_ o L
S Freezmg pomt of cow mr]k
Buffalo milk .-

. freezes at 0°C

o By addition_of salt to water, ifs’ ﬂeezmg pomt can . be reduced o,
) exceedmgly low: temperatures. The.fat and protein have little or rio effect on the. R
. freezing point of milk. Sincé the soluble constitients, lactose and ash vary.in - .
milk so shightly. "The freezmg point rémains alinost constant, 'I:hrs fact makes it ) N

_possible to determine whether or not ‘milk has been watered.

. %", It has been shown. that the addition of .on¢ per cent witer to the mxlk the LT
L _--_freezmg pomt nses approxrrnately 0 0099 "F (0 0055 C) The fresh nu]k should:"'.--”'.. AR

SN Partrculars B ~Co.l'npositiorr T

1. |‘Water ool 1.0008pagr . T T
.2, |Fat - .. . - 7 093 [
3. |Protein .....- . - .. 1346.. 0 %

4. [Lactose . . - [ c.on 1666 -

.5, | Salts. e 4120
' 635'; SNF o 1616

- A freezmg pomt depress;on lower than thrs 1nd1cates added water Water T S



| .'--_.'1__0, |

be used for this test as increased acidity. results in lowers freezmg pomt due to

increase in the atount of soluble molecules..
Mastitis milk shows a normal freezing: pomt. The Freemg pomt (F P ) test' .

is highly sensitive and even up to 3% of watering can-be detected.”. - S
Borlmg andstenhzatron mcreases F.P but pasteurrzatton has no effect

Draw | backs of tlns test~ ' S . ~ .
‘1.~ It does not detect the addltron of sktm rmlk or removal of fat P
2.. ' Watered milk which is subsequently soured may pass the test e

~_v) Boiling pomt of milk : - - ' ' . S
\ - Milk-boils at a temperature shghtly above the water (As 1t 1s dependable L
on soluble constituents as that of sp. gr). - _ : e
" 'Water boils at 212 °F (100 °C) at'sea level. S
' Water. boils at 212.3 °F (100.17 °C) at normal place: .-

A MYV iscosnty ' s
Viscoszty of any Izquzd is the resistance 10 _ﬂow

Milk is- slightly more viscous than water. It is 1.5 .to 1.7 tunes more. 3

viscous. The . viscosity of fluid 1s 1ts res1stance to -flow, it is measured m o

‘centipoises by viscometer. = : "
Viscosity of water is 1.005 cp e
Vrscosrty of milk is 1 S5 to 1 7cp :.- :

‘\/Viiﬂ?olour of milk : The colour isa blend of the mdrvrdual eﬁ’ects produced by .
. A) 1. Colloidal casein partlcles - L
2] Dlspersed fat globules. both of which: scatter hght

B) ': .Carotene and to some extent the Xanthophyll whtch lmparts _

.yellowish tifit. - co T

- “Cowmilk ~ - = Yellowrsh creagz '

. Buffalo milk = —Creamy whrte
. *Skim mrlk -=. .. Bluish - - .
*Whey - =. - Greénish yellow colour e

| o *Thrs colourwasmarkedbyotherconshtuentsmnnlk ST
\/vaFlavour L ' o e
. This is composed of smell (odour) and t‘aste . IR
 Sweet taste — due to lactose * _ ‘ '
© Salty tasté ~ due to minérals,

. Phospholipids; fatty acids and fat also contrtbute to the ﬂavour Sulfydryl : - |

compounds srgmﬁcantly contnbute to the cooked ﬂavour of heated mllk



-j'LectureNo.4 Sl
| Mrcroblal quahty of Raw mllk
_Factm:s affectmg composmon of mllk

_ : : Mlcroblal quahty ot’ Raw mllk
» Introductmn

- Nearly ali ‘the changes wh1ch take place in the ﬂavour and appearance of Bt

milk; after’ 1t is drawn from the -cow; are the result of the act:wltles of: micro-

orgamsms Of these, the most important in daxrymg are bactena, mculd, yeast: i
~ and virus- the first one predominating. ‘Micro-organisms are visible:ofly with -~ - -
. the aid of a microscope. A few are ‘desirable, while most cause. undesxrablc'.j-'. S
" changes; a relatively small- proporunn are disease ﬂoducmg types, and-are cafled = "0
‘pathogens’. ‘Inthe dau*y industry considerable effort is expended in. controllmg_"-_' o
_.rmcroorgamsms which cause. spoilage: _The grcater the bacterial count in milk.. -+ " -
i.e. the greater “the qlunbcr of bactena per ml of milk, the lower IS 1ts T

At

L bactenologlcal quallty

, Bactena are IIllCI'OSCOplC umcellular fung1 (plants w1thout chlorophyll).",.:
' --Wthh .occut principally i in the form of spherical cylindrical or 'spiral cellsand’ - 7 .
“which reprodice by tranverse, ﬁss;_o_r;\ In milk and its products the spherical : d' .
cylindrical forms:are predominant, - Most bacteria vary from.1.10'S microns i "
size. -Although individual bactenal cells are invisible to the naked eye, they form- -
bacterial colonies’ which ‘are visible, Bactetia arc found nearly everywhere in. ...

. nature.  They are found in large numbers in the soil, sewage, decaying plants-or" . '_ S
“animals -and -ate. also present in air, water etc. -Under favourable conditions, - e
" bacteria multiply very rapidly and ‘may. double- their number in 15 minutes-or* ", . -

 .less: Some bactetia also form spores, which are tough tesistant Bodies within the A

g bactena] cell.. Spores when placed in an env1ronment favourable to: growth, form-

new vegetatlve cells.- Spore-formmg bacteria "catise trouble in the dalry_”-_': o
. industry because of thelr resnstance to pasteunzatron and samtlzatlon__ SRR

. 'procedures

Moulds are mulu- cellular dxffenng greatly in most respects fromi""_':.l'.. SR

L ;bactena _Although the' individual. cells ‘dre not visible to the fiaked - eyes, at ) Yo

- maturity. they may be observed readily‘as ‘Mycelium’. They are found in"soil;

feeds, manures and poorly. washed utensils. Most: spores of moulds are dcstroyed_-‘-- o
by pasteunZatlon They are of considerable importance in cheese makmg and arg. 7.

espons;ble for some defects in butter and other m11k products

Yeasts are umcellular but ‘Hre somewhat larger in s1zc than bactena
- Spores of yeasts are readxly destroyed durmg pasteunzahon .



. ---1'2 o

. Vn'uses mclude all ultra-mlcroscoprc forms of life. In the darry mdustry, o
' .only those viruses that are. parasitic ori lactic acid bacteria and known as-Starter - '

-Bactenophage (or simply phage) are'of special importance. Thg’
in size from 0.22 to 0.23 microns. - Th; ;actlc phages are usually not’ ‘destroyed by

ses range - .

normal pasteurization of milk employed for chieese and cultured butterml]k but R

they can be destroyed by hlgher heat treatment

Bacteriologrcal etandards of raw milk

Grade T

SPC ml (or g)
.- - Not exceeding 200, 000 _ - Very good S
Between 200,000 and 1,000,000. " Good - .. i "
Between 1,000,000 and 5,000, 000.. Fair .~
' Over 5,000, 000 Poor '

B) Factors affecﬁng Compositton of Mllk

constituents i.e. water, fat, protein; sugar ; and ash-but varying amounts. - It will be-

noted that fat- percentage varies Mdely, protem considerably but:less than fat, - P

* Milk dlffers w1dely in composmon All milk contain the same kmd of B

while -variation in- lactose’ and-‘ash in relatWely NATTOW. Vanatlons 1n mﬂk R,

composmon of mﬂl\ are quan’ntatlve a.nd rarer quahtatwe
1) Species

composmon Qf mrlk of dlfferent specles. L

s Table Chemical composxﬁon of milk of human and
' drfferent specnes of ammals ;

pa

RN
AL
L

Each specles ylelds m11k of a charactenshc composmon See table of o

St | Species ) " Per cont composntlon" B O I
"Neo. | v L Water '--’; Fat Protem Lactose” |- Ash
. 1 . |Human - . 817 | .3.6--4' 1.8 163-_ |

2 [Cow " [.866. [ 46 . | . 34° 49 | 07 |

3 |Buffalo  ~ | 842. | 66_.] -39 | 52 .].08:| ..
4 Goatc%% 865745 [ 35 | .43 | 08 ]

- 5 |Sheep CHYS| 794 | 861" 67 [ 43 . 1.0 | -

6  [Mare C25V ] 891 [ 166 ] 27 | 617 05|

7 T 1Ass. CRU6q)] 900 [ 13| 17 6:5 - 05"
8 | Elephant.. - 67.8. 1193\"-,;’-3.-1'- 88 |
0 | Reindeer CETL) 682 |- 17.1. | 104 23 |15 |
10 - -Whale oo 70y | 196 [ 95 [ - fi10 |
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2y Breed

. Tt is well k‘ﬂOWB fact that* the breed is one of the 1mportant factors,""'. e
: linﬂuencmg the composition: of rnilk, (See table). Holstein-friesian confains.- . = - S
lower percentage -of fat and protem, while-Jersey cow milk contains’ hxg};er fat; - i

' and protein and Browswiss stahd intérmediate. ' Jerseymilk is m‘tenswe 'yellow iﬂ o DR

colour as.compared to Holstem Fnesxon and Brown Sw13s mllka

Chemlcal composntlon of mllk of Breeds of cOW

A Partlculars |

Breed.

Water _ =
L% A % |

Fat_

%

Prote;n 3

Lactose.-

7 B

Holstein Friesian _ -

87.74 |

T340 -

3,22 -

3.87

| Jersey -

' '85..09'--”.

5 ;'37 -

392

4.93 -

Vo B'mwns'wiss

401_.

' _;’;__3.6;1 =

504,

-..Red Smdhl

18607

490

38

TRST |

L5 [Gr s |am | ;| 48

T

o It is clear from the tab]e that human mllk is lower in- protem and fat
" whereas. hlgher in, lactose. than .cow. milk." Buffalo milk.is. hlgher in. fat,_proteln,

: mﬂk Mare s mllk is low in drymatter (TS)

- 3) The Stage of Lactatlon ( ST W"d \ e J

Ash |70
%
o

R -
0:70...- .
' :':)'53?/0

Jactose and ash than cow milk, while-cow- rmlk contams more water than buffaloel.f. SR

. The:first secretion aﬂer calvmg Le. colostrum Wthh is very dtfferent ﬁom . SO

" milk in composition. It is lower in- water sugar and fat and hlgher in protem and_'f’_._‘ Coend

ash than normal milk,

Aﬁer 1:2. months fat: % become normal and contmued to normal and: S

_ lﬁcrease near the end of lactatlon Mllk protem aIso fo]lows the same trend

S._N'.

Constltuents L

: ,Colostrum Y%

Mllk%

=

-TS

- 2831 ...

1290 . |

.Fat

Protein -

3.37

Casein’

. 4',.8:3.:.; i —

| Albumms and G!obulm T

15.85 -

| Lacfose ..

248

Mmerals/Ash

- 1,78

400 ] R

B0 e
R 070 - T
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' 9) Feed

I A

14

3) Age. ' ' : EE-
" The fat percentage of milk increasé from 2™ to 3rd lactatron and remams. -
same until the advance age begin. The milk fat per cent declines slightly as fhe
caws grows older. Example : Fat %.of j Jersey cow 1s 5 2 at the age of 6-8. years e
and45%attheageof15years ' .

4) Milking | mtervals : ' -
" The fat content of rmlk of a parttcular cow. may show consrderable' -

vanatron from fnilking to milking. - When the animals are milked twice a day, '
mornmg milk has different composition than evening milk. Such variation is due -
to interval between two milking and the environmental differences and- greater o
sensitability of fat to metabohc act1v1ty Fat is mversely propornon to the length S

of mdkmg period.

5) Portion of mllkmg : : ' IR :
The first milk drawn (fore m11k) dunng mllkmg is low in fat ( less than
1 0%) as compared to last mrlk drawn (stnppmgs) (10 % fat).

6) Season . e o :
The percentage of fat and SNF show shght but well defmed vanatron o
during different season of the:year.. Cows receiving the-same ration-through out -
.the year shows tendency to’ declme fat and 'SNF- durmg summer and mcreased :
agam in winter. ' '

7 Yield : ' ' o

For individual cow fat per cent is depend on the yield of mﬂk Yleld of -
milk is inversely proportional to the fat per cent of rmlk : . o
8) Health of the animal at parturition: -

Health of animal at parturmon has significant effect on the composmon of
milk, Those animals which are in'good condition at parturition, produce more " ..
milk with higher total fat. Ammals wh1ch are, weak at calvmg produce mllk with .
less fat. et : :

It affect the compos1t10n of rmlk to great extent. When ammals fed :
concentrate especxally oil cake or cotton seed, they produce mrlk wnth higher.

. fat and SNF. Animals recewing green fodder only produce more iilk with S
' less fat per cent.- : L RGN

10) Indmduallty of the Cow P T S

. Animals belonging to a partlcular ‘breed and mamtamed under 1dentrca1 s
condrtlon ‘produce milk. with ' different composition:  It-is due’ to mdrvrdualf-'. 3
vanatlons It could be due to genetrc vanahon (See table below)

-



8 -
‘No. |

Pamciuar

| ,"I.‘S-.% T

Fat.'. % [

Protein %% Sugar % | - .

R HoistemFﬁesmn T

DN e B
Rk SR

“A)

{ Cow

' 1'2'1;2" T

323 ]

30

- B)

[Cow

LO 73

- 2.93,‘ —

| 2,:70'-:: ¥

—‘, —4.26-- ‘ '...." o .:. -

Y Conipletensssiof ailiiigs ;| v L
“If the LOW, is compietely mllked, 1he test 1s norma] 1f not, 1t ns usually L L

lOWer

_ lZ)Irregn!autyofmillung o . LT
" - Frequent changes in the tlme and mterval of rm}kmg resuit 1n lewer tests o

. ‘So adept mufoma mﬂ}cmg intervai

: 13) Disease and Abnormal condmon . I : I
o "These. tend’ to alter composmon of m11.k espemally when they result m a"':.: )
: --fallmyxeld o . I
_14) Exc;tment‘ : : : : ' : P
Lo ‘Both yxeld and compos1t10n of rmlk are hable to transxent ﬂtmtuatmn Ll : S
during’ ﬂ}epenod of axcxtement for whateverreason ' : Sl T 0

15) Admlmstratmn of drugs / hormones :

'Certain- drugs may. effect temporary. cha;nge in- fat Infecnon/feedmg of'.- _' N

hormones result in mcrease both yleld and fat

"7 sessevene . -,
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'."_Lecmre NO. 5 o e AL

Phys1co chemlcal and mlcroblal standards for dlfferent types
PHYSICAL STANDARDS

A number of ratros of cherrncal 'constltuents and physlcal values of mllk RS |

. proposed by workers for detectmg adulteratlon have been consrdered Those are; - '_

1) Specxﬁc gravity e ST
-+ " Average specific gravity of oow milk js 1,028 - 1030 dnd - Buffalo
1.030 - 1.032. - L T Cy

— 1t should not less than 1 028 at 15. 5°C [ 60°F The fange oftlns value as' L |
- pointed out. earlier is neither drstmcnv_e, nor tlght enough to prevent gross.- _—

- 'adulteratron when cons1dered 1tse1f

' 2) Freezmg bmn

No standard has lmﬁqu in Ind1a for the ﬁ'eezmg pomt of mﬂk although . :

it has been investigated widely by\comparatrvely by many workers. ‘The testis -
more sensitive than all to adult tation with pure water is commonly adopted The_' o
average freezing pomt is = 0. 530 °C.. It is a time’ consummg procedure and up to. -

4-5 % adulteration w1th water can be checked w1th this test. : S

L 3) Refractive constant ; (A combmanon of refractrve mdex and sp. gr)

Unlike other physical value, it takes into, account every smgle constltuent__ S
of milk without exception colloids. -~ Crystaloids and ..,....:,...and is.an -
expression at once of the sum of the contribution of individual constltuents -

* tawards the total value of the refractive 1ndex, as well as of the complex ratios -
obtarmng among thena. . . | :
: | Refractive Inden l‘or' cow. milk s 0.5065 ' to"', _'0.-2_0’7_5. and
_'Buffa]o is 02076 t002086 o : e .:

Watermg of mllk or defattmg buffalo mllk to the level of cow mﬂk, is
expressed by . the .disturbance ‘of the correlatlon between’ the Refractlve Index-_' e

(R L. ) and Retractlve constant to each type of values s

. Pocket refractometer for milk can be useful to detect adulterat1on wrth
water more than 10—15 % and defatted by more than 25 %. .

= The ‘minimum standards prescnbed by the PFA (1976) for COW nnlk are
30to 40 % fat and 8.5. to 90% SNF; whrle these for buffalo mllk are 50 to -



gzIBUCE ULS
—_—

| . _. 6 0% fat and 9 0% SNF thronghout the country w1th a view to encouragmg mllk- e _ B
"productxen through h1gh yieldirig . indigenous and cross bread-cows,  Ti'is- 0 PRI
necessary to adopt a pricing pohcy whlch would prov1de an adequate mcentxve.""- e

for productlon of COW: mﬂk

_ 'In thls context N.D D B, has suggested the two axis milk prncmg pohcy _

Such a policy ensures payment for. nmilk on its compositional quality: evaluated - - .-
* rationally on ifs fat and SN.F, cemponents Tms would dlseourage adulteration.. " -
of buffale milk and at the same time ensme a‘common pricing. approaches to cow_ A

and buffale ‘mitk. But it needs accurate testmg of mitk.

Legal standards

Accerdmg tothe Prevention of Food Adulteratlon (P.F A) Rules, 1976 X '{'-.' ) , '. :
the standards for-different: classes and desngnatlons of rmlk in Indla are as fellows_ cL s

Standards far dlfferent milks m Indla

Sr.: ;..: C]assef mxlk | Des:gnatlon N Mlmmum '

‘boiled;’ ﬂavoured and |
- | sterilized. o

| Standardized milk | -7 - - T |- 45.7 -1 85"

ool wn [axlw fra] -

0.1

| = o - | _MSNF,'-::'.._.
1 Buffalomﬂk R Raw, , pasteurlzed L 5-,_-00..-_,:" ; e 90,7

|'Goatorshegpmilk [ -do- - . .| 23035 |1 9.0 ..

|Recombinedmitk | .. - - .| 30, .| 65| .
| Tonedmnitk .~ | - .- -7 30 - -,' P I R
‘Double Tonedmilk ; .~ - .~ | 1.5 905k e L
" 'Sklm mﬂk s T Not more than AR
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2) Standard

'1'9', '

chrobiologncal standards for Raw mllk

1), Dlrect microscogc count

1Sr. No.

‘Count per ml

Brw

1 <5,00,000 -

T Bactcnologlcal lahty / Grade
©, [Good - L

PR

.| 5,00,001 — 4,000,000 . .

| Fair

4,000,001 -20000 000

| Poor. +

> 20,000,000. -

- |Verypoor ... - .

plant.count (SPC)

-| Sr. No.

Count per ml

Quahty IR

Not exceeding 2,00 OQO

Very good

“Between 2,00.001 and 1.000,000.

Good .

Between' 1,000, 001 and S, OOO 000.'

. -Falr

- .' Over 5,000,000

4

Poor =it

) MathuhneBlue Reduction Time (MBRT).'! L k
.o - L ) ] . Quali.w v ]

Sr No

"MBRT (hour) -

1,

5 and above

| Very good

.| Jand 4

‘Good"

1 and 2

. ‘| Fair -

4. -

.._:J

: 4. One hour

l'/zan'c'll::clow .

Resazurm Reductmn Test (RRT) o

Poor N

| Sr. No .

Disc No.

. Quahty

1.

.-| 4.6r higher

3%tol -

Good - SR

3.

" l/zto()

“TPoor

8. 10 Minute RRT

- | 8r. No.

‘ stc,No." .

- QUM —_—

6,5 o0r4

[ Satisfactory ~__ © o0

2‘;"'.:- =

3%to 1

'. .| Doubtful

'/2t00

B :Pasteurilzed mllk : |

- '-'_"-1_.‘51'(:. N

,C-ount/.ml' S Quality -
o o Sausfactory
2 Colifprms Count/ml B

<30,000 .

Absent Sa’nsfactory

v eessssunenis .

‘-Unsatisfactdfy. - -
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Lecture No. 6

Nutrmonal 1mportance of mllk and its constltuents e
Milk is an almost ideal food. It has high nutritive value. It supphes body .

" building protems, bone-formmg-— ‘minerals and: health-glvmg vvitamins -and ..’ -

furnishes energy giving lactose.and milk fat. Be51des supplying certain essential "

fatty acids, it contains the-above nutrients in an easily digestible 4nd assimilable. . "

form. All these properties make milk an’ important. food. for’ pregnant mothers, -
xj;;);l}g chlldren, adolescents, adults, mValuds convalescents and patlents ahke

r

oteins :

;, . Milk proteins are complete protems of hlgh quahty, ie. they contam all R

the essential amino-acids in falrly large quanutles o
(b inerals : "

- Practically all the mmeral elements found in rmlk are: essent1al for .
< nutntron Milk is an excellent sources of calcmm and phosphorus, ‘both of TR
~ which; together with vitamin D, are essentlal for borie formatlon Mﬂk 1s rather A

i{)\ : low in jron, copper and 1odme S S et :'
/\/)/Vﬁ'{mns _ Ct e g
_ These are accessory food factors wh1ch are’ essennal for: normal growth

_health and the reproductxon of living organisms. Milk is a’ ‘good source 'of e
IV1tamm A (_prov1ded the.cow is fed sufficient green feed and. fodder) Vltamm D ..
(provided the cow is exposed to enough sunhght), thlamme nboflavm etc A

' However milk is deﬁcrent in v1tamm C
at

" nutrition through- the incentive of eatmg what tastes good
~A{e)yLactose :

, The pnnclpal functlon of lactose (carbohydrate) is- to supply energy. p L o
Hewever, lactose also helps: to establish a mildly acidic reaction in the intestine” .~ -

(which checks'the growth of proteolytxc bacteria) and facilitates ass1rmlatlon

,___(Q-E-nergy value : : The energy—glvmg mrlk constltuents and the1r 1nd1v1dua]"' :

contnbutrons dre as follows': .

Milk fat 93C/g : :
. Milk protem 4.1Clg.
-Milk sugar’ - ik lc/g

(where 1 C (Food Calorle) = 1000 c (small calone)

. .‘-

Mllk fat (11p1d) plays a sxgmﬁcant role in the nutntwe value ﬂavour and e
physical properties of milk and milk' products. ' Besides serving as a rich source | - .
of -energy, fat contains significant -amounts of so-called essential fatfy -acids:

~ (linoleic and arachidonic). The most distinctive role which milk fat plays m'_--: :
dairy products concerns flavour. The rich pleasing flavour of milk l1p1ds is-mot+
duplicated by any. other type. of fat. "Milk fat’ imparts a soft body, smooth texture.' LT
‘and rich faste to dairy products.. Lastly, rmlk lipids undoubtedly ‘enhance the' -
consumer, acceptablllty of foods; they also serve the best mterests of human'_. e
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AMetn® of paire). it

Pastmmzahem camed ou‘t w1th reasonable care has no e’ffect op: Vltamm

e A, camtme tiboffavin and 2 nuinber of remaining vitamins- B, and Vitamin D). -

: 'Of theremamﬂer, a 10 percent ’loss of thlamme and a20, per cent IOSS of ascorblc ;'.3’ - ,'_ S
acid ingybe expected. - - B,
Sterilization increases ! the }osses of thJamme and ascorblc acld to 30 50 %i ST

i)

- ami 50 % mespectwdly, though the remammg v1tamms are but httle affected

th : . ’ ., .. . ... .\ ’
© A balariced diet is essem:lal for proper health and growth The role of rm]k-'.,"' SR
: 'and ik produc’cs in providing the nutnents requrred for a balanced dxet rs:_‘ Co

E ) mdwated below given table. "

Reole of mﬂk and mllk pmducts m a balanced diet

. _S-r.' No.' '

Nuitrients

-| Purpose . .

Sources. . .-

1

| Protéins .

{ Essential =+ “for
buildirig and repair; - grve.

the body energy and heat-

muscle :

Meat; poultry, fish mzl]c- '

_cheese, beans, peas, nuts

| . 'C_arbohydrates _

| Bodyenergy and heat” -

{ Bread, '

cereals,

[ Fas -

.- -Body errergy and heat

[ Minerals. -

.Bone teeth, body cells :

-ﬁ'u1t '

| VitaminA

T Growth health of thic eyes,'

1 the

" structure’ and function of

‘membrane - -

_eggs,
skin' and mucous_

‘ spmach,

. ,_(Thlazmne)

B
'.  prevents ben—ben, furiction:
| of the nervous'system . .,

Growth, " -aids .. appet1te,

Whole grams eggs, green'
-vegetables, yeast,

kidney-: .

' 'Vltamm

| (Riboftavin)

B

eyes -

_ Growth Liealth of skin and"
mouth, functlonmg of the_.

Milk; cabbage

léan meat, prunes.-

- Niacin-

. Fun,ct,xomng

) of
‘stomach; - mtestmes and
‘nervous system

the_'

Meat, heart, kldney; ixyer o
| eggs, fish,: rmlk peanuts: ERTTTR

yeast

PR )

~[Viamin G

| Aids

bones and teeth,
_-_prevents sewrvy

Citrus frult : manze

tomatoes, lettuce, cabbage A

. | Aids'in calcrum-absorptlon

.| which strengthens bones, ]

M]LK CONSTITUENTS

. prevents nckets

"+ A) Major-Milk Constltuents : . . :
D Walter:: L

pastry,_ AR
| sugar, vegetables,ﬁ'ult A
| Butter, ghee, oils”

| Dairy - products
.. | vegetables. ... o A
Fat-rich . da;lry products,_- S
‘carrot, | .
'tomatoes, ﬁsh hver oils .

hver I

carr‘ots',
_spinach, liver, eggs, yeast 1

Eggs, Milk, fish liver oils.:| = " .




@ O OF  COMESH FLNAS D¢ YO,

\ waw»( . - 22

It constrtutes the medium in whrch other milk constrtuents are dlssolved or -
snspended Most of the porhon of water.is in frée from, very small portloﬂ 1s rn -
bound form. w1th milk proteins phosphohprds etc e Sk

L) Milk fat (Lipld) ST | —

- Bxists in the form of small globules Average size 2-5. mrcrons Thrs 1s'; '

present-in emulsion form, just oil in water type emulsion. Each globule is . . :. :
¢overed ‘with-a membrane -containing - phospholipids and proteins_called fat" R
globule membrane. Due to this fat globule keeps separated from each- other. - - . -

globules.

aerds on hydrolysis; Milk fat-furnishes a mixture .of fatty acids and’glycerol. - - -

T -
Due to agitation, heating and freezmg the emuilsion is broken. - When milk stands.. -~
- [ undisturbed cream layer at top 1s formed havmg hrgher fat wrth large fat R

Chemically milk fat is composed of a number of glycende esters of fatty v

"The fatty acids are saturated or unsaturated. Saturated fatty acids are stable while. © . =

unsaturated fatty acids are unstable and PLAY an unportant role m the physrco- _

. chermcal propertres

\/3’) Milk protems _ . Lo ' : IR Co
- Most complex organic substances They are vrtal for lrvmg orga.msms as._: o
they constitute an indispensable part of the individual body cell. o -
. They are composed of large number of (22-23) amino acids (esSentral and S

non-essential). The essentials are necessary in the diet for the formation of body o S

proteins. On hydralysrs of protems farnishés a mixtire of amino acids, -
- It consists mamly casein, P lactoglobulm and. o -Lactolbuiin. -

_ ~Casein exists in the form of Ca-caseinate phosphate complex, present in s
collordal State. 'The casein forms about’ 78 80% of total protein. It may’ S

(o3 ~ precipitated by acid, rennet, alcohol heat and concentratron It has. got oc, B,
-.fractxons : . . . .

B - Lactoglobulin and o« Lactalbumin B | IEERTUR N PPN A
. These . are known ‘as whey protems or sefum protems ~ They dre also . =~
presentmcollordal state.” Easrly coagulated by heat, ' e

' Lactoglubulm a - 18% 3 ¢ .
- .0 vy ¥ Toml protein-
-Lactalbumm S '_ 27%. | I o

_4) Mllk sugar orlactose r - -

. This exists only in milk. It is in true solutlon form. - On Crystallrzatlon-: 3
*forms gritty crystals. Tt is 1/6 as sweet as sucrose: The sandmess defect in 1ce- e

. cream and sweetened condensed milk is dué to lactose.
' Lactose is composed of one molecule each of glucoﬁb and galactose



- B) Mmor mrlk coustrtuents

Lactose occurs in two forms oc: and B both the form occurs as. hydrate or . '.'- o .' _._-'-_ ;

'unhydrate unhydride.

Due to fermentatlon of lactose by bactena Lactlc acrd and other orgamc e we

- ac1ds are formed:
| constituent
; 5 Mmeral matter-and ash s

, Salts of milk present in- small quantltles MaJor salts are K, Na, Mg, Ca, P
" _cm-ates phosphates etc. Trace elements are Fe, Cu etc : .

a) "Phospholipids Example Lecrf.hln, Cephalm etc forms an unportant
constituent of fat globule mémbrane:” - -

Due to undesxrable fennentatlon i e spollage of mllk occurs due to thrs SN

Contributes to the richmess, of flavour of milk. Sensmve to Oxldatrvef"-" poe

,.:.:

.changes Phosphohprds stabilize the inilk fatin emulsxon

. b)Cholesterol : Present in true soluuon in the fat as a part of the fat globule:" B '
mémbrane complex - R R T e

¢} Pigments : Fat soluble: C_‘_@e Xanthophyll
 Water soluble: Rrboﬂavm :

" Carotene Colouring matter of green leaves gtves yellow colour to mllk It'i .' 3

acts as antl-oxrdant and p__enrs,or_of Vitamin — ‘A’

‘Hence buffalo mrlk is whi ci

- 'character;strcs colourt

o “d) Enzymes = T_lgs_eﬁebr_ologrcal catalysts e retard/hasten chermca] changes. ’.""_ - e
" without p partrcxpate in reactions. They are mactlvated by heat SO

‘Amylase .-~ Starch splitting. : .
Lipase - .- + .. Fatsplitting leading to rancrd ﬂavour :

'-'.fd_ ) fat_thanbuﬁ'alo,-- .

“‘Riboflavin,;: Besides. bemg a vrtamm Js_g@nrs.llellmw__l___pgg@,n__gges:;;' I

o lesghat asc - ?. . Basis of pasteunzatlon Splrttmg certammphosphonc ester K ‘.3.'-' g

- Protease -+ . Protem sphttmg

_ e) Vltamins

- Present in food in very minor quantlty, Jtal for health and gTOwth As to._' _. -

'day over 25 vitamins have been reported.. - '.-_ o S e
' : Vitamins are of two'types : S

_ ~l)Fatsoluble ~ : cAy D E, K
. >2) Water soluble - - Vrtamm B complex group
.&___9 B h : .
Riboflavin B,

' ,Pantothemc acid .
Nracm, Blotrc ( Blz)

e | l H‘\ \'\ox
pzsc,SOﬁ‘e w\ (.aebé\ \h Ll@x/‘j \
ed \5 k\\%bxw\f\«v\@
\9 co\\ . il

{ ?/) vauzv\'n | N

’

G(MG“(\S\H ‘“MA
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Lecture No.7 8and9 . R A .'.' .-

Receptlon and processmg (Plat form test Chll]mg,

Standardlzatlon, Homogemzatlon, Pasteurlzatmn, .'

Storage and Marketmg) of mllk

I) Collection :

The milk productlon is mamly in rural areas whereas demand for. mJ]k is R
in urban.areas. Hence, it is tollected and transported from’ productxon pomt ie,

rural areas to processing and d}smbutlon or consumptlon pomts ie. cmes
A) Comimon systems of collection of milk : '

i) Cooperative organization : ' the milk cooperative soc1et1es formed by rm]k S C
_ producer or other: persons suited to producers as no middlemen involved, i) iy
Contractors'; The milk is collected by an mdrvrdual contractors ﬁ-om producers"; L

and supplied to market.:

iii) Individual producers. :- It is sultable for producers located near cmes_ or_."

processing plants.

B) Milk collectlon-cum-chllhng centers These centers are for the collecuon: -
of the milk and keepmg of low temperatures t111 1t 1s transported to processmg B

dairy.

Y Transportatlon ofmilk: = . ey e b
Since the milk is. produced at. miral areas and consumed at. cmes, 1t ‘

requires to. be transported from production’ to demand point.". In". Indian .

_ conditions, milk is regularly collected and transported twice a- day (mornmg and: o

" evening).. The ‘modes of" transport adopted depend. upon load; -distance of .

collectlon and local condltlons The followmg modes of transport are adopted

Sr t Mode : Opnmum- Optlmum - | Remarks © .~
No. : load (kg) distance km Lo
[1. |Headload  [1525 - |38 .. | mportant in hilly areas ..
(2. ] Shouldet Sling | Up.to40 - [3-5 - --.. {.Opted for short distance. .-
3. . [Packanimal |Upto80 - .[6-10 . - |Ponies, horses, donkeys used
- 14. |Bullockcart |300-400 ]10-12 . | Slow mode of transpott...
5. | Tonga - 250-300 12-25 . ."| Latger quantities and faster mode -
1'6. | Bicycle ° 40-50.. _ | 15-25" - .| Quick and-handy e
7. .| Boat 40-200. . [2-10- | For crossing of river-or water .. ..|
8. | Auto'rickshaw | 250-500 * [ 15-40 . - | Greater capacity and faster-. - =~ "|. :
9. [ Motortruck . | 1-4 tonnes. -|'15- 100 Increasingly used where goodroad facilities -
'10. [Railway. ' . |11 tommées: |80or - . | Great scopemfuture b
_ |'wagon . i |orinore .- . |more - -
.| 11. | Tankers (Road ‘Stonnes - .|80or . 'Great scopemfuture
1 | /Rail). : . |'more. . :




Do i) Smalland $attered productlon of mﬂk

. 'Problems S The problems under Ind:an condltzons in relatzon to collectlon and? .' e .
- ‘.'tmnspoxtatsenofmzlkaxe w G e SR
: .'n). - 'Miilk i§ liquid, petishable and bulky requ1res fast and speolahzed
L _tmanspertahon tha:ggeneral goods;: IR
o m) Tropical climate — helps to mlcroblal growth

V).« Lack of road and transport facilities. . : U
V). Laek of" country“gele orgamzahons for collectlon and transport

L vi) Vested mterest among local merchant makes hurdIe for deVelopment. e . ; ‘

III) Recelvmg of Mllk

The' operatlons carried out at processmg plant are as below

: 1 Unloadmg 'If motor truck is mode of transport, it is posmoned 10 level of : -
platform, the. unloadmg of milk cans is done manually by pulling, The'cans are.

- assembled in' definite- order for grading. If tander is posmonal properly that
- connicction for unloading can be made conveniently.. '

2. Grading : means classification of milk on the basis of quahty, for - price ﬁxmg. L

o putposes. This is doue by the skilled person known as milk grader. Gradingis . - -

_-based as’ organoleptic (sensony) ‘tests, i.e. smell, taste, appearance “and;touch,. .. .
. - acidity; sediments etc. These fests are.to ¢heck the quality of i incoming miilk on. * .
~the: feceiving platform o maks ‘quick- degision- regardmg primary accepiance’er ...

C '-re}ectton The' mfenor or douht:ﬁ:f quahty mllk is rejected to prevent 1t bemg e

: rmxed thh lngh grade mllk

. Platform 'I'ests v : B , . _ |
a) Smeil Tor text, the cover of each can is removed mverted and ra;sed to nose.

" The odour of smell is: representatwe of that can The m11k shou}d be free from_' S
 -any off-flaveurs. [
" by appearance : By observmg rmlk in each can, 1t can. be ascertamed ’that mxlkl S
. "should be normal- in eolour, free ﬁ’om churned fat globules and free ﬁom B

* extraneous miterial:

) Temperature The temperature at whnch nu]k 18 dellvered is mdlcatlon of 1ts _'
“quality. It can bé ascertained with a hlgh degree accuracy whether or not m11k 1si .

--sufficiently cold. A temperature at 5 °C or below is satlsfactory

' d) Sediments. : It shows the V1s1ble forelgn matter contamed in the mllk A low' .'_': . _- |

sedlment i$ de51rable

e} Acidity » Natural or apnarent acndlty Of mllk does not harm the quahty but the_: KL

devéloped or real akidity does adversely : affeet the quality of milk,” .- -

Ay Lactonieter Readmg The addition-of water to milk results in’ lowenng its" '. .
. lactometer readmg Thjs test applled to detect the adulteratlon of rmlk w1th_-; ;
© . water. S
© 3. Samphng 'Fhe ooirect representatlve sample of m11k for subsequent--.'.-_. .
‘ chettucal and bactenologlcal analyms is, requu'ed to be taken Before taklng. o



P

. :sample, the mllk in- the can is. thoroughly mrxed thh plunger or strrrer The{" ,
_:'_'samples taken"are preserved till. the ‘test 'with addition of preservahves hke_g'

- _'26'-:

mercuric chlonde, formalin, potassium dichromate. - - - L ——
4. Weighing : This is important for accounting for milk recerpts and dxsposal LT

making payments ThlS is° done by welgh tanl( we1gh brldge or by ﬂow meters" S

for.tankers.. " R

5, Testing : 'f'estmg is done'to take ﬁnal dCClSLOIl regardmg to take f’mal decxswn"." B

of acceptance or rejectrons about the doubtful quahty lot of m11k

, Standardlzatlon of mrlk refers to the adjustment of fat and. sollds Sl
not = fat“i.e. rise or lowering the fat and / or solids-not-fat of mllk to a T

:_Pr;ocedure. , iR . e ' L TSI
. 1 By. addmon of mﬂk cream wrth a lngher or lower fat % than that of the; BRI

T . By addition of skim milkto cream

) L - How: many parts by welght of 40% cream and 3% mﬂk must be mlxed to i

desn'ed level s0 4s to conform the legaliandards as pre%

matenaltobestandardrzed , ‘ T A RS ._ -

“ This i is done by use of PearSOn s square formula :
PROBLEM '

LV e

make mllk testmg 3% fat

Creani 40% .z.rms’o'f._cr.fearh--.;* R

- thlkB% — 35Partsofmxlk
oo T ' 37M1xture ’
-..?';)' : .'__'.How many kgs of each of 28% cream and 3% mﬂk w1ll be requlred to L _. '.
RTER) ~make 500 kg ofa xmxture testmg 4% fat iy . :
4 Cream 28% o -'; - 10Parts0fcream L
4

Y L a— NP e
ST 2 Mlxture R —



In a mxxture of iS there is° 1 part of cream

In a mrxture of 05(%)0 1how manyparts of crearu ? _
. 200 x '
--------- 20 kg of cream g
25

Answer 20kg of eream + : . ~ '

. '000'." .' :

e HOMOGENIZATION (TSR
o Homo enization refers to the process of forcin the’ mllk through a.-
o 'homogenizer With the object of sub-dividing the fat globules (10 times Jess}. -
‘ ~ Homogehizer is a machine which causes'su

Tvision of fat.globules:. It.‘-. o S

_'-.'consxst of high pressure pistony pump “which forces the milk ‘at- hlgher pressure-' ERREIEE

~and veloclty through a narrow- opening bétween the homogenizing'valve and-its.
“séat. Thefat. globules in the mllk are thereby sub-drvrded in ta smaller parucles AT
ofmoreumformsrze o _ . _ P R L
Homogamzers are erther
| R Smgle stage — High pressure R
2. Two stage High and low preSSure -

o Ments i ' R
T e 1)Noformatlonofcreamlayer ' o S
o #) Fat in milk does not chum due to excesswe agrtatron S
i) More palatable, brighter. appearance i S
C 1v) Produces soft curd and is better dlgested recommended for mfant e
e v) Less susceptlble to' oxxdrzed ﬂavour

-.'Demems s -

Bl Increased cost of productlon ' RIS i
. ity From returned mitk fat recovery is dlfﬁcu}t (I e. separauon) S
" m} Sedmients appears to a greater degree AR

- Facty mﬂnenemg Homogemzatlon, L R

3y Femperature of homogemzatmn Temperature shorﬂd be ave 91°F ie.

meltmg pomt of fat, so - that proper sub-drvrsmn occurs The enzyme hpase
enzyme rs macttvated ' . i BOL RN

o .-'_-Precmeoﬁhomogemzaﬂon'” S SRTARR
'a)‘hrsmgle stage Upto 6% fat 2600—2500 psr pressure is sufﬁcrent

N b) l?n two: stage For hquld products havmg more than 6 % fat m Ist stage 2000
. ;psr pressure and m Hnd stage 500 ps1 pressure : : L



L T

. Stages of Homogenizatlon Method of manufactnre o
Flow dnagram of manufacture ¢ ._ P
o Recelvmg of rmlk
Cooling to 5°C and. bulk stofag’é
Pre-heatm; (35-40 °C)
:: Flltratlon / JC’larlﬂcatlon 3
Coolmi to 5°c
Standardlzmg ajed storage (5°C)

Pre-heatmg (60°C)
"

Homogemzatlon (2500 ps1) at 60°C RUTREE
A . .

.' .- ; BT Pasteunzaﬁon \/
= | | Coolmg 5°C\/
: ' | ._ Botflmg /

Con S Storage (5°C) \/

PASTEURIZATION

The terms Pas;eunzatlon has been coiried after the name of Louis Pasteur A

_ (France) who in:1860-64 demonstrated the wine heating at-122 to 140°F (50—60- U

r. Soxhlet of Germany in-1886. -

. °C) for killing, spoilage ¢ orgamsms Pasteunzatlon of rmlk was ﬁrst attnbuted to_ o

.i)ef nition: _Refers to the process rocess Gf heahng every partlcles of mllk 10 at least S

© 63 °C (145 °F) for 30 minutes or 72 °C (161 °F) for 15 seconds (or any time tempj o .,' .

-"combination equally efficient) in _approved and roperry (m‘erﬁféd’e/qw—ﬁﬁie\nts.

- After pasteunzatlon milk is nmnedlatel -cooled:

A
e




ﬁ_ob:ws

1. To' render mﬂk safe for human eonsumpt}on by desmxctmg cent per S

cent pathogemc micro organisms:

2. To'" mprove keepmg quality -of nnlk by destmctlon of almost all

R spmlageorgamsms( 85-99%) co
Objectrons ' Hk AR
- 1. Tt diminishes nnsamtary milk produotton.
o _j 2. 1t may be vsed'to mask low guality milk."
‘... 3, It diminishes significantly the sutritive value of rm]k
) "4 | reduces the cr:eamlme or cream volnme o
5 Pasteunzed mﬂk t

. Fermulatwn of standards The foﬂowmg comszderatmns were mvolved in the L

o formuiatton of the standards of" pastelmmtton

--a) Baetenal destrucﬂon i Cent per cent for* pathogens Mycobactermm a ;
: tuberculosxs, bemg consrdered the most heat~resxsta.nt among pathogens was, o

- _temperature—tune combmatmn), whrch kxlled T. B germs a.lso destroyed all other,. L

- pathogens in filk.

- by Cream line rednctron " The creamhne .of cream vqume is reduced._‘

"progressavety with ‘increase it ﬂae tempéra fe-time of heéating -

‘¢) Phosphatase ‘inactivation 3 The compiete destruction of phosphatase by_'--"..-,-' o
pastelmzatlon ('I'he phosphmasemrs usedtodetect madequate pasteunzauon) o

2 1) Myeobactemlm tiiberculosis : T B. Bactena : Loonle
N Most heat resistant also destmyed and this i 1s the mdex of pasteunzatxon
2) Phosphates maehvatmn ( ) ve test ' , RETURES

' METHDDS , B
Mn the bottle pasteunzatwn P

- . Bottlés filled with milk, tightly sealed w1th spec1a1 chps held at 63 66 °c- L
- for: 30 misintés- cooled in water sprays. - e

-‘b) Batch/holdmg pasteurization .1 Low Temperature long tnne (L T‘L T ) :
- Milk is heated to 63 °C / 145 °F for 30.minntes and protaptly: cooled ta’5°C.

In this. indirect heating of mllk is-dope. Heat moves through -3 metal wall .

' tomilk, - Water-Jacketed vat 2) Water-spray type 3 oﬂ-vat type L
1). Water—jacketed vat:

.. Double walled, in whrch hot water/ steam under part:al vacumn crrculated T '.
~ for heatmg and ¢old water for coohng Tlie outer well is insulated to:educe heat'= i

- loss. . The heat exchange takes place through the we]Is if inner lmmg
. Advantage‘ Iti is a multlpurpose vat o
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. _'L lDlsadvantage Coﬂs are d1fﬁcult to clean _

K _-2) Water—spray vat :

. A'film ofhot water is sprayed from a perforated plpe over the surlhce of

. .-." tank holding the product.
- 3) Conl—vat type ¢

Heatmg / coohng medmm is pumped through a coil placed in: honzontal /

vertical posmon while the:coil:is turned through the product.

) ngh temperature short tnne (HTST) Pasteunzatron :

_ First developed in- UK in 1922 by AD.V.O. 1t is the modern method
Large volumie of milk: can be: handled Tt gives: contituous flow of xmlk heated '

L W72 °C (161 °F) for 15 seconds and cooled below 5 °C
_ AdvantageS' '

.. overraw and- pasteunzed milk:
« - ii) Lessfloor space requlrement _' -
" jii) Lower initial cost. S

iv) Milk packaging cai start as soon as pasteunzatton is - over so efﬁclent' Lo

- use of labour for paokagmg and distribution:

vy Basily- cleaned' and: samttzed (system adopts ltself well to CIP--'I"{ T

- cleaning). -
- vi) Lowest initial cost-due tor fullest use of regeneratxon
.+ vii}Pasteutizing capacity. can be mcreased at nomlnal €ost,
viii) Reduced milk losses. - o
ix).The process can- be mterrupted and qulckly re-started

x) Automatic precrsron controls ensures posrtrve pastetmzahon due to- v

" flow drversmn valves
Disadvantages I
.+ i)'No adoptable for handlmg small quantmes
- i) Gaskets requires constant attention.

instruriients, are required in its operation.
© v):High thermoduric count is not fully drmmrshed _
L ._'v1) Greater. accumulatlon of rmlk stone m heatmg sectlon

HTST system has got followmg parts
" i) Float controlled Balance Tank (F CBT)
i Pump
SRR 1)) Regeneratlve heatmg sectlon
) Holdmg section- 7 ..
" v) Flow diversion valve: C
- vi) Regeneration coolmg sectlon A

ijCapacity ‘to heat treat rmlk qUICkly and adequately, ngtd qualrty control‘ ", : |

iif) Complete drainagg is-niot possible (but: Tess Tosses than Hioldés system) ." o o
iv)y Product sanitary control are so narrow that. automatxc co‘ntrol pre*cislon. e T
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vn) Automatrc control devrces '
s a) Steam pressure. controller .
b) Mrlk temp. recorder

i) Balance tank with. float. contml . : '
Fed raw milk pump, also recerves un-pasteunzed milk drverted by F. D V
if) Pump :. v o
' Rotary- posrtrve pump . between regeneratron and heater or. cenmﬁrgal
pump with flow control devrce R
fif) Plates: . ' o .
The plate heat exchanges heat the rmlk below borhng pomt of rmlk The
plates are supported a press between a terminal block in each heating and cooling

* section. Space between two plates is 3 mm. - They are so assembled to form

turbulent flow.
iv) Regeneration of heatmg
The raw cold incoming milk is partlally beated by the hot outgomg milk.
So less heat is requrred to raise the milk temp. '
v) Holding : - . '
"The holding tubes or plates ensures that the milk is held for speclﬁed time

‘not less than 15 seconds at.72 °C. Temperature. -

vi) Flow diversion valve (F.D.V.):

This routes, the milk after proper pasteunzatlon and the nnlk whrch is not
properly pasteurrzed is automatrcally diverted back in FCBT Itis operated by
air pressure against strong spring. .

vii) Regeneration (cooling) : ‘

. The pasteurized hot outgomg milk partrally coo]ed by mcommg raw rmlk
viii) Automatrc control devices :

(a) Steam pressure controller : -

Maintains a constant hot water temp for heatmg rmlk to requrred
temperature. . : )

© b) Milk Temperature Recorder :

Itis electric contact Instrument operates at FDV
c) Holdmg timeset: ’ '

It is the flow time of mrlk at prescnbed temp through the holdmg )
section. : o

. OTHER METHODS

1) ‘Vacuum pasteurrzation (Vacreatron) Pasteunzatron of mrlk at :
reduced pressure by direct steam. :

. This refers to pasteurization of rm]k / cream under reduced pressure by' -
direct steam. The equipment tised for this is called “Vacreator” developed in .

New Zealand by M/s Murry Deodorisers, Ltd to rer_nove volatile ﬂavours from
cream and pasteurlze it for butter makmg in 1932 :
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Y The vacreator has three stamless steel chambers connected to one another- W
L (a) pasteunzmg chamber (b). volatihzmg and. () cooling chamber. ‘The. product WL
(in.the form of fine droplets) eénters: the first chamber of the vacreator where. " '
 pasteurization occurs, . This chamber-is ‘operated under a vacuum of 11-to.6 ="

: inches:per kg at a temperature iof 90 —95.°C, “The ‘steam is fed from' the top and' R

" the product fails by gravity to the bottom' of the chamber. Then the product with

some. free steam .are moved from the bottorn of the first chamber. to, thé top of Ll
second chamber. “The temperature of thie second chamber is- mamtamed a2t .
- 82°°C undeér a vacuam ‘of 20 to 15 inches ‘per kg A portion -of ‘the -steam* oo
previously added is removed-and the product moves-down tbroughthe chamber SO
-+ "Some of the volatile off:flavours are removed by. heat and vacuum’ tréatment in = Lo
- thisichamber.. The product then movés to third -chamber at 43 °C unider vaccum-."... ;
. 6F 26 to 27-inches per kg.and here More water and -off-flavours are removed. A -
: multlstage centrifugal ‘pamp removes the product from . 'the thn'd chamber )

: _(Flgure gwen on next page)

.' _:2) Stassamzatron Nhlk is heated to about 74 c ( 165 °F) for 7 seconds

-.:"'?-3) Ui H ‘I‘ Pasteunzatlon DevelopedHL_n the 19505 Mllk is- heated to 135 to- ) |

150 °c (276 to 302 °F) for no hold

4) Upnzatmn v Thls is - ltself .a." shortened form of the word ‘Ultra-':' ;
pasteurization’, which has been developed in Switzerland. Inthis process xm]k is; L0
' ‘heated ‘with direct steam up. to 150 °C (302 °F) for a fractxon of second The- T

e process 1s contmuous

'Advan‘tages - :

) . -Long keeplng quahty Coe : :
ii)°  Removal of feed and other votatile off-ﬂavoursfed
Cro ). Apprecxable homogemza”uon effect )

. i¥) . Reduction in acidity - P

-v)-- " Efficient destruction of* nncroorgamsms '

5 "), Bffect of upenzatlon on. trutntive value and ﬂavour no greater ‘than that of '-.'-"' -

- '-pasteunzatlon

e ey I o
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UL _ Storage Lo T
Introductlon' AR DA
' Modern milk plants hold both raw and pasteunzed mrlks for'a much
longer period than before. Normallythe milk storage capacity is equal to:one
day’s intaké. This-allows-a more nearly uniform work day for. processing and
bottling operatlons with less dependence on the time for receiving raw milk.
Storage tanks are used in Milk Plants for the storage.of raw, pasteunzed or
processed products, often in vary latge volumes ‘Because of the longer penods .
. of holding, storage tanks are among the most important items of - equipment. -
They ‘must be designed for case in samtrzanon preferably by the ctrculatron
cleaning method. o
Objects : ' -
1. To matntam milk at a low temperature $0 as to prevent any deterroratron ‘
*  in quality prior to processing / product manufacture '
2. = To facilitate bulkmg of the raw rmlk supply, which wrll ensure umform -

composition;
3. ' Toallow for umnterrupted operatton durmg processmg and botthng
4, To facilitate standardlzatxon of the mrlk

Types:
.\_))/I{sulated or Refngerated : : L
" .- In the former, there.are 5 to 7. 5 cm of msulatmg materral between the :
mner and outer linings; in the latter, the space between the two lmmgs is used for-
crrculanon of the cooling medium. : :
orizontal or Vertical : - : ‘
While the former requires more. ﬂoor space and less head | space the latter :

requires less flour space and more head space. Modern circulation cIeamng .

methods have made very large vertical storage tanks practlcal
’\/ﬁﬂ ) Rectangular, Cylindrical or Oval : - L
Of these, the first suffersfrom the dtsadvantages of. havmg dead comers '
duringagitation while the other twodonot. - . :
) Bult for- gravrty flow, air pressure of vaccum operanon :
" The first is the most common. However, air pressure is sometimes used to
evactrate the ‘product. This requires special constructlon of the storage tank for -
greater strength. than necessary for normal operatrons under gravny ﬂothr

gitdy id
\/d')’focatxon

in one system, the storage tanks are located on an upper floor. The mrlk is -

purnped from the receiving room:to the floor above. It than flows by gravrty to_ -
the pre-heater, ﬁlter or clarnﬁer, pasteunzer cooler and bottling machine. '



Dlstrrbutlon

Others are preparatory to placmg the product into’ the hands -of the consumer.

‘The quality of the product alone. will not assure its wrde drstnbutton, whrch

should be planned and executed mtellrgently

- " Distribution ‘facilities consist of (i) the: phys;cal equrpment and personnel ; :3. T
) requlred for’ transporting, the products . from' the milk storage rooms 1o the" -

consumer/ retailer (ii) sales promotion personnel and (iii) advertrsmg
A'successful distribation programme require
1) A product of: high' quahty :
u) an attractive package. : :
- {ii)  neat and courteous route. salesmen
. iv) - delivery equipment of pleasing appearan'ce_ iy
Y efficient use of men and equrpment '
_vl)' ' effective advertrsmg -

3 Route orgamzatron

. This -varies with the. size’ and the type of- busmess Ina small plant the o
same dnvers and trucks may deliver both wholesale and retail goods. :In larger.' SR
organlzatron wholesale and retail ‘distribution are -usually. handled by separate - °
personnel and equrpment Wholesale routes handle larger volumes and have-;_ B

‘ fewer stops than do retail routes

= .Payment of route sales men Three dafferent methods are in use :

etc.
(if) Sa]ary plus commlssmn Most satlsfactory

(lll) Strarght commission : Used when the dnver OWnS’ the route and equrpment . .

. Checkmg out the routes :

o ‘Different systems may be used for. loadmg the trucks in checkmg out the' .
routes.. The trucks ‘must be’ loaded rapldly so that the drivers.are not delayed a -
Ioadmg statiops. the principle ‘systems afe : (1) 1oading directly from the. storage-,_" S
rooms through one or more’ doors’ (i) using a long loading platform with - "
. conveyors from’ the milk storage: rooms (iii) loadmg platfonn tro]leys in’ the': Lo

storage room wrth orders for the drfferent routes

o Checkmg in the routes

: - This’ consrsts of venfymg the dnver s count of empty bottles and unsold- ,' )
~-goods and: conveying the. bottles to the washers or 1o storage. The dnver usually' e

- places the bottles on the platform, conveyor or platform trolley

HE
)
&
R

4

| Drstnbutlon of mllk is the last or ﬁnal stage of the market rm]k mdustry

_ (1) Flat salary lees no mcentlve to sell more products secure new customers_: - B
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Sales outlets : These 1nclude the followmg

-i) " home delivery

ii) - milk booths T , .
ili) stores : S T — -
- iv) - sodafountains <~ . . L - '

v)  coin vending machines P

vi)  automatic diSpensers - . A '

vii)* *-factories, hospitals, jails, restaurants schools etc.

viii): lunch counters :

Anticrpatmg dally demand T S S S
" This is usually based on past experlence takmg mto consrderatron :
-hqlldays fairs and festlvals, special events etc. W e

Frequency of dlstnbuhon o e T -
" Daue to highly changeable temperatures durmg most seasons and the lack -

of refrigeration facilities at the.: average customer’s home in. Indra the mrlk has to,'- -

be drstnbuted tw1ce daily viz. mormng and evenmg " - :

Utrlnzatlon of returned mllk '
Unsold milk presents a problem of economic. dlsposal Under troplcal v

conditions as in India, the returned. milk should not be sent ‘again' for sale as. - -

_ qumd m11k since exposure to high témperatures’ during its inward and outward E
journeys subject it ‘to quahty deterioration and.hence may cause consumer .
complaints, The -unsold milk can be glven for separatlon or, unllzed for -
.preparatlon of dahz etc. ' : : : S

Systems of collectlon for the payment of mrlk
These are credit, cash or-advance payment.

.. ebseseseveee




. ‘Lecture No. 10 11 and 12

_ Classification. and compos1t10n of mllk products (heat
: coagulated Heat and acid coagulated .evaporated, fermented

o - frozen and fat riched products).’
. Ciassrﬁcatronrand usesof tradltlonahmlk products of India_

S No

|- Principles of : Products

| manufacture

o Uses

‘Heéat desiccation

! E[_(hoa':..-

- Khoa bases sweets (Burﬁ La,

Gulabjamun, Kalaka'n‘d' Mllk cake

-Kunda ete. )

" .| Head and acid -

» Chhaha~ C
coagulation L

Chhana based sweets (RaSO olla,

- | Sandesh, Rasamalai, Cﬁgn_%nﬁla

| RAEEEES, Dase e e,
.cham-cham etc.) :

Paneer . -

‘| Culinary dishes, Dlrect consumptlon(

Dahi - -

‘:.Fer.ment,a,'tion
' - Chakka -

-Shrikhand, Shnkhand vadi_

Culinary. dishes, Direct consumptxon

[ Misti dahi

- | Direct consumption-. .

| Fat concentration - i) Gheé

o 'Culmary purpose, Direct’ consumptlon

.(Fat rich products) -
G i n) Makkhan

Dxrect consumptxon used for Ghee
makmg .

| Frozen

'Kulﬁ / Kulfa

‘| Direct consumption”

-Addi ion of cereals

esnccatlon

~-1Kheer . - -

] Payasam : R

Dire_(:t con_éilmption” e

‘- INDIAN DAIRY PRODUCTS

’ Indlan Dalry Products: e

R ’Cbrrespondmg

Western product-- R B

o .Eﬁncentrwmﬂk products
. {‘ayKheer/ basundi o

'Condcnsed mﬂk' '- N

b) Khoa/Mawa

-| Bvaporated milk T

1 ¢) Rabri

" | Clotted cream .~ -~ -

Td Kulfi = sosom peseni 7

| Icescreanm

;_Illg;rﬁ“”agited milk products T

.a) Dahi. .,

TCard/ / yoghurt

| b) Srikhand .

Curd (Sweetent?d)

.¢) Paneer - A

Soft cheese

d) Chhana

. 'Lactlc coagulated green cheese AR

. .' IIII:M ts of the clarlﬁed butter fat. |

aMakkhan_

PR e e |

B Butt.er :

b, Ghes. -

_Butter oil

c.Lagsi -«

Buttermilk . .

-,

" | d.Ghee residue

A c\.\r\j B
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Flow Dxagram of Manufacture of dlfferent mnlk products from whole mﬂk

Whole Mﬂk
s Ll R S
- Concentrated Separated . Fermented Coagu.lat& v e
e L ) . . o serahl - 1 . i
j/ Khee_r ' 'S P —— ' Chhana/Pamr"
Khoa . Cream Sk1m Milk J- _ 3
Kulfi- @ b o) Chakka  Makkhan ~>Ghee
Kheer Khoa Butter ' S Shrikhand Lassi

Kulfi- Yoo
Lo Ghee:  Fermented  Coagulated ..
: Non-fat-dah1 Non-fat-pamr :

Avallablhty of Indlan dan'y products depend upon

a) quantity of milk avallable .

b) traditional practices .

¢) dietary- habit of" people '

d) marketdemand .. .. |

e) purchase power of consumer -. ;-

t) local condltlons hke seasonal, regional etc._

N
CM

a3 Khoa OR Mawa : |

It is used as base for md1genous sweets Produce more in northern and
eastern 1 regwn ﬁP produce 36% (&e country_ s total khoa productron_

Deﬁnmon :
, . Khoa refers to the partlally dehydrated whole milk product prepared by' .
.continuous heatmg of milk in karahi over a direct fire, with continuous stirring-
cru_m/-s&xppmg ‘using khunti till it reachés a semi-solid (doughy)” consistency.
There after, the pan contents are removed from ] /and wOrke. up mto a
solid mass or khoa fat. . . .. "

%_ G\s pet ﬁ?dlan Standard Khoa should '

Composmon ' - S
The. chemical composition " of khoa depends mamly on’ the mmal _
composition of milk, the degree of concentratlon composition of cow an.dl buffalp N
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' mllk khoa is-given below The fat, total sohds and ratio of concentratlon of COW.

- ‘milk used ‘was 4 8%, 13 8 % and 5 4 whxle ‘that ofbuffalo mitk 8 4%, 18 2% and

.4 5
Chemxcal composxtxon of khoa (Percentage)

Type of M01sture Fat ',Protem—." Lact'ose _Ash 3 Irorrppm
milk Lo bl e e
[Cow - 7 256'\ Mos7) (192 255 [38° 165
‘Bu'ffalo 19.2 - 37.1 - 178 - -221 . 36 N 101

Iron concentratlon 1s from the surface of karah1 whlle scrappmg

. Procedure

- ‘motion by.a khunti. It should be stirred 90:to 100 Circular stirring per lmnute

- .. During hating all parts of the pan with which the milks comes in fo7.. .
'contact _are lightly scraped to prevent, the .milk from scorching; Constant: co
- evaporation of ‘moishire take: place and the milk thickens progressively. At -~ -
~certain stage, thicken mass “shows abrupt change in colour. dueto *heat . ° .
~ coagulation of milk proteins, This stage. occurs when concentratlon of milk .- .. .- ..
reaches;2.8:1 in case of cow. milk 'and 2.5:1 for buffalo milk.. The’ heatmg is. .0
continues w1th greater control here after "and the speed of stlrnng-cum-scrapmg_. R

- Increase the viscous mass reaches apasty- consistency and begms to.dry up. Very .- .

~ close attention is given to the last’ stages. - The final product is ready when'it -

.- shows. srgns of living the bottom arid.sides of karahi and sticking together TAt

.~ this stage ‘pan is removed ffom the fire and work the content up and down by"=."- e

| khuntl to form pad
. _Physrcal quahty of Khoa':

" for sweets,”

-:- 1k) and dul] white colour (buffalo’ milk
'01 yness-or.acidity. -Smooth. texture and firm body. it should not ‘have visible

water droplet or shows signs of dozing fat. - If khoa is made from buffalo milk it. """ "
. should haVe a uniform whitish colour w1th a tmge of borwn, slighily. oily o ' ... " ..

N greasy appearance, -soft body, smooth- granular texture, rich nutty ﬂavour mlld". R
cooked. and sweet taste and highly suitable for sweet making. If khoa is made .* " -
+ - from cow milk, it should be.straw or pale yellow colour with 7 tinge of brown, : * ..

*_moist surface appearance, slightly hard body and sllghtly sandy or coarse texture L

Tich nutty ﬂavour slrghtlz salg taste and suxtable @_m@g

. Normally 2;3 kg of mﬂk is taken per batch ina karahl and boxl 1t over a' e R
. non smoky fire. Stirred- the milk vigorously and constant]y with a cu'cular_ .-

It mcludes colour appearance body and texture ﬂavour and a srutablhty . . .. |

Good quahty khoa should be compact mass, light- yellow colour j__o_.' B .
slightly heated flavour.” Free'from .
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Yield of Khoa : : :

The yield of khoa is variable. It is influenced by type of khoa, type of
milk, -quality of milk, the extent of dehydration and losses during handling.
Normally the yield of khoa with 28 per cent moisture ranges from 17-19 % from
cow milk and 21 to 23 per cent from buffalo milk.

Keeping quahty of Khoa :

The higher the storage temperature the lower the keepmg quahty At 37
°C for 7 days, 24 °C for 10 days and 5-10 °C for 25 days. At room temperature
24-30°C is characterized by a rancid ﬂavour, while at low temperature (5-10 °C)
it has a stale / sour flavour. _ .

Overrun :
.The overnm in khoa refer to the excess welght of khoa over the total
amount of total milk solids in the milk used for its productlon

Overrun is influenced by the moisture retained i in khoa and losses of mllk .

solids. Itis usually expressed in percentage :

K-TS
Percentage overrun % (OR) = Cmmmmnman x 100,
Co C TS . .
Where, '
OR = Overrm
K = Weight of khoa (in kg)
TS = Welght of total sohds in mtlk (m kg)

Packaging :

Vegetable parchment paper wrapper, butter paper, plastic jpolythene) ,

film bags/ pauclies Jlaminated pauches, tin plate can are used for packmg khoa
Thej pack size varies from 0. 5 tol kg ‘ _

Type of khoa : There dare 3 types as per quahty and use for spec1ﬁc type of

sweet making.

S.N-|-Type of Khoa ' Uses Fat% TS %

1. | Pindi type khoa | used for makingBurfi | 21-26 .| '67-69

. orpeda = - : N T R

2 Dhartypekhoa . Gulabjamunand - | -.20-23 [ 5663 | -

. | - _Panmtooa - | B RS b

3. |Danedartype 'E@a}%@n@r_ﬁ_ -20-25 | .60-65% |
Khoa ’ : - - '

Ml]k of hlgh acldlty produce granular khoa. -.
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-+ lagtic or citric, in both natural or chenucal form
o 'Deﬁmtwn

- -or citric ac1d Tt should not contaln more. than 70%' moisture and the mllk fat .

Defects lf khoa &
) 1) Flavour Smoky, Rancld SOUI/ACldlc and’ Stale T _
- 'ii) Body texture : Hard, coarse'and: gntty o R .
m) Colour and appearance Dry surface, v1s1ble dirt, Brownmg, mouldy S N
_ : surface and fat and/ or water leakage S

Score card of khoa (tentatlve)

Sr,No, o Parttculars - Sémﬁé _

1. " Flavour - .. | 45 -
2 _ Bodytexture. - . 35
3. | Colout and appearance- |- 157 . . |-l
4. —

" Packaging - | 05 .| vuc oo

' (B) Chhana/ T SR ,
_ It is aIso called Paneer in some paxts of country In West Bengal and'._'- DU
' Eastem palt it is used for sweet meat llke Rossogolla and Sandesh SO

-'1k sohds obtamed b the acid: coapy ' )
hot whole milk and subsequent drainage of. whey The acids common]y used dre

"~ As:per. PFA Rules 1976 Chhana is the product obtamed from cow’ or.-"_,: Co
-buffalo milk « or combmatlon thereof by precipitation with sour rmlk lactic. acid -

content should not be less: than 50% of the dry matfer 3 R

Chemlcal composttlon R :

- ‘Tt is influenced by composmon of ml}k coagulant used, mmsture retamed ~0

- ‘and-loss of milk solids in whey Average composmon of chhana made from '_ o
whole mxlk is. asunder ' ' . : R

Chenincal composntmn of Chhana

[sr. | Type _-}'of | Mo:sture S "Fat . Protem- : _Lactose:'.-:' Ash .
1No. mllk A S S SR BT

|27 [Buffalo | 516 'If.' _-_ 296 14_.4-_-_ 23T 26 L
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Procedure :

s+ . Milk 2-5 kg is boiled in karah1 or alumxmum vessel over open fire with:~

strmng by khuniti: Then keep. it simmering hot in karahi. The hot milk is taken
in coagulating- -vessel in batches 0.5 to 1 kg. The coagulant is then added 2 to 2.5

g/hg milk in to milk and stirred with ladle so that it mixes properly and cledr .
coagulation take place. The chhana is collected by straining it through muslm -

cloth. Then it is cooled and stored for. preparatron of sweets. -

Quality of Chhana : : I
The body -and - texture of chhana is mﬂuenced by several factors i.e.

pH/acidity of ‘coagulant, temperature at time_ of coagulat1on strength of the

coagulant, type of coagulant speed of stn:nng whlle rmxmg coagulant.

' Requlrement to: good quallty of Chhana
i) Cow milk is suitable. = - .. " -
ii) pH of coagulant should be’S. 4

. 'iii) Temperature of coagulation should he 82 °C and coagulatlon should be ,‘ |

. effected about 0.5.to 1 minutes, °

iv) Strength of coagulatmg acid’ should be 1 -2%. The 1act1c ac1d produce, ..
granular texture which is suitable for rossogolla’ makmg while citric acld -

o _produce pasty. chhana whrch is sultable for sandesh. .

N

Physrcal quahty of Chhana :

Cow milk produce soft body and: smooth texture and surtable for sweets -
ie. Rossogolla and ‘sandesh’ while buffalo milk produce shghtly hard body,

greasy and coarse texture and not su1table for makmg sweets.

: S N Characters ' Cow rmlk chhana : Buffalo rmlk chhana

1. Colour. ' = . |Lightyellow . - - | Whitish .
.12 .| Appearance | Moist surface ... | Gredsy surface S
3. . |Body . .. |Soft . - . - |Slightlyhard - .
4 Texture ° B Smoot_h S Slightly coarse
5. |Flavour . - - |Mildlyacid - Mildly acid -
6 - | Suitability- -~ - | Highly suifable . ** - | Notsuitable: -~ .
3 forsweets : N o RS
":Yleld

o casem or TS in rm]k, mmsture 1n chhana, method of stxrrmg and losses

: Normally the y1eld of chhana c:ontammg 49 54% m01sture ranges :ﬁ'om I
16-18% for cow ‘milk and’ 22-24%. for buffalo milk. It is affected by. fat and o




_ Keeplng quality ' : ' - ' R
. .- The Keeping qualxty of chhana under ordmarypackmg is at 7 °C for 12
days, at24°C for 3 days and at 37°C for 2.days. | o s

Defects In chhana. ' L R
a) Flavour : ' Sour, rancld smoky, stale . S e
- b) Body texture : Hard body, coarse texture A
-0) Colour and appearance’; Dry surface, visible dirt and mouldy surfaee
Uses :
1) Raeogolla, sandesh, pantota and chhana kheer (kheer-pane,er) etc.
- ii) for direct consumption with an addition of sugar or salt.
m) for the preparation of cooked vegetable dishes e, g matar ganeer!
. -sagpaneeretc. - - - .
Sag pancer of

vrsseesves _Itl.y-t_‘

: _ : L (C) Paneer Do L :
'Definition : Pamr refers to the mdlgenous variety .of remnet coagulated small
_'s1zed soft chease Examples are surt1 pamr b Tcg@e, etc e

_ Composmon of Pamr (percentage) " _ o 4{ P
18 Type ofrmlkused Mmsture _ Totalsohds ) Fat B T
| No. | - R SIS R UE VY DT "
ol Gw | w2 | s | s ] @M
2 ] Bufflo T 7LIT T Tage [T BT )T
| Method ofpreparatlon R L e Lo e - 'sf
" Fresh buffalo milk, standardized to 6% fat is pasteunzed by, heatmg xt to. I T
78 °C for 20 minutes and promptly cooled to 35 °C. ' The milk is coaguldtedina" "~ - . .
- batch of 0.5 to 2 kg milk in coagulated vat.by’ addmg good quality, lactic starter . M

.- @.0.5 % of milk and thoréughly mixed.  This is followed by-addition of rennet e
. @ 6-7 ml /700.litre of milk. The réfnet solution is prepared by dllutlng mo PR
tiriies of its VoImE 6T Water. . The. renneted milk is allowed: to .set till a_firm’ o
coagulum ' fit- for basketmg is’ obtamed During coagulatmn and’ settmg the, e
‘temperature is maintained at'35 °C by cn‘culaung warin water around vat."The -~ =~
curd is then ladled out with a vertical stand in'thin slices and- filled by cleamng R
them with deepmg in'10% lukewarm salt solution for 10 minutes and then thinly~

_ dreassed with. salt. Then curd is placed in basket layer by layer. Salt @ 2%of . T
- milkis sprmkled on every layer till filling of basKet. - Filled baskets are placed on .. ..
draing rack for drainage of whey for 50-60. minutes and whey-is collected ina -

gany
S
tray At thls stage curd is turnedin respectwe basket Aﬁer 30-40 mmutes_ W

' 'cons;stency Whegl collected prev1ously is stramed The pleces of pamr removed' L
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from baskets carefully and submerged in'the whey for 12-36 hours txll d!sposed' L

_ ‘of or used,
Yield' .. -
buffalo milk.. -
Keepmg quahty
storage
Use: For dlrect consumpttort

Market quallty

When kept in whey, pamr should have ﬁrm body and smooth texture w1th o _
" ‘no internal cracks, strlatlons or loose m01sture droplets It has a salted, rmld o

' acrd—curd ﬂavour

R?‘/Ew ‘D’ Da'“ | / Nfo‘il\uﬂxt

" Dahi is well known fermented ilk product comy large section of
the populatron throughout India, either as a part of the daily diet or as refreshmg S
beverage. - -The fermented milks constituent 9 per centj the total .milk "~
: productron ‘and 16.6 per cent of the milk- converted in to milk product. The .-~
conversion of milk into .Dahi is an importarit mtermedlary step in the :

manufacture of degenous product such as butter and @

- Food and Nutritive value of Dahz

It has been established that fermented mllk products mcludmg dahr _

increase in food and nutritive value'as compared to the original mllk
: i) Dahi is more palatable N .
_ i) Tt will be consumed by those people who do not like to drmk mﬂh_
. nl)Dahz is more easily digésted and assimilated than rmlk
iv)Dahi content antlblotlc produced by ¢ starter culture

Hence 1t has therapeuttc value in stomach aud mtestmal dlsorder

: :Deﬁnmon ' Dahz is the roduct obtamed from asteunzed or borled mﬂk b ., o

» souring, natural or by. h. mless_lactic ‘acid or other bactefial culture.- It should .
- have same perceniage of. fat at and "solids-not fat of the milk from which it is
' prepared Dahz may conmnMM)/_pmgm (m case of sweet dahz)

Theyreld of pamr is approxnnately 28 5% for Cow milk and 34 0 % for': -

This is normally 1-2 days at room temperature and 6 days at 5 10 "C



' "_4-:5_ .

Accordmg to the Ind1an standa.rd Dahz should have followmg requlrement

: Requn'ements for Dahz P

]

'Sty Charactenstlcs R Requlrement

ANe o .

T e ' T e sweetdaht _ sourdahz; Ao

11 | Acidity, lacucaCIdQAWt)(maxnnum) 0.7 0.0 ) ,
2 | Yeastand mold cougperg(maxnnu@ - 100 - ]-- 100 |

13 Cohformcountperg(maxmum) 10 10 L
'4. . 'Phosphatase test L o eve - e sve ]

3 -Classnﬂcatlon of Dahi

: Dahz for direct consumptlon is cIassxﬁed into .
“7 i) 'Whole milk dahz e
* i) Skim milk dahi -
. i) .. Sweet (or mildly sour) dahz
-iv)  Sour Sour dakhi . :
V) Sweetened dahz

_ "Tradltlonal method for preparatxon of daht W
, “Ttis prepared on small-scale by consumer’s house hold or sweet marker S '
- ';-'In household i

] o:.le‘cxr cooled t0 body-temperature, inoculated with 0.5 to .1 RS
~percen starter culture i.e, previous day dahi .or butter milk and then allowed o0’ SR
} set undlsturbed over ni t In wmter dahz settlgg vessel is ustally wrapped up - -

Dahi thus prepared s+ sub-standard due to Iow quahty mﬂk “use of oo

. ‘undesrrahf—starter culture, 1mproper temperature ‘of incubati on, 5 dly m L
: _vutenslls R

. Standard method for preparatlon of dahz A .
Procedure

Fresh, sweet, clean nulk is used for preparatlon of dahi. It is pre-heated to C

- 30:40 °C and filter or strain through muslin’ cloth, Iti is then standardized to 2:5-". " - '
* 3.0 %.fat and 10.0 per cent solids not fats to.improve the body.- Then milkis: ¢
~prehedted to 60-°C and homogemzed it at-a pressitre of'176' kg/sq. cm. followed T

* by pasteunzatlon -of milk at 80-90 °C for 15-30 minutes and cooled t0'22-25 °C =

" I8 then-inoculated with 1-3 per Gent of specific starter. culture: such.'as
'-,'Streptococcus lactis, Slreptococcus cremeris and Streptococcus: dzacetzlelactzs_.\ s

- - single or. in ' combination. with ‘or- wWithout Lenconastock. ¢itrovorum:. or. ;'

. Leuconostoc dextranicum. " It is then filled in Wide 'mouth glass bottlés.or. plastic~ o '
"cup and mcubated at 22= 25 °C for 16-18 hours dunng whrch penod the acuhty R
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reaches O 6 to 0.7 % and firm curd is formed. - The curd is then cooled to less

than 12°C in about 1 hour by cxrculatmg ch111ed water and then stored at 5°C if a
coldroom _ o oL A S

Keepmgquahty
Dahi prepared by tradmonal method has a.short. keepmg quahty at room
temperature under refngerated storage it keeps well for one week ' .

Uses of dahr :
(a) Whole milk dahi : :
(i) used for direct consumptlon : ' R
(n) preparation of chakka, shnkhand and makkhan and Lass1
(b) Skim milk dahi: - T . .
() used for heart patients. .
: (ii) It is low in fat and cheap but nutntlous hence sultable for low mcome
group of people S .

Quahty of dahl Good quahty dahi shou]d have followmg requrrements
- (i) Colour:
Yellowrsh creamy whrte for cOwW mllk and Creamy white for buffalo m11k_ .
-and free from browning. : : : c
(i) Appearance ' : S
Smooth and glossy surface cream, layer on top and free ﬁ-orn extremous e

matter.

@(iii) Flavour: - o B ' '

.+ Mild,. pleaSant small clean ac1d taste ﬁ‘ee ﬁ‘om off ﬂavours

(iv) Body : ' .

Soft and ﬁrm free from gas holes and whey pocket
B (v) Acidity : Per cent lactic acid ": 0.75—0.85. . .
&" " Carbon di oxide gas is. bubb Jeq through. the milk at the rate 1 psi for1 .

minute and bottles are crown corked.. The' nnlk is then incubated at. 25 — 30 °C .
for 16 to 18 hours until a firm curd is obtamed Such a'ahz has storage life of 15-
30 daj_ at room temnerature : S : . Q'EE

(E) Cha ka and Srzkhand

, Snlchand is-semi- soﬂ, sweetlsh—Sour whole m11k product prepared from o
lactic fermented curd. 'I;I_;ggwd/dahr is J)artrally strained through a _cloth to .

.- remove the whey and thus produce a sohd mass called @"ﬁﬁ@ (The basic - -

ingredient for slﬁkhand) Thls chakka is m1xed w1th the requlred quantrty oi

sugar to yxeld snkhand




. :Composrtmn of Snkhand

The composltron of chakka will depend on the mxtral composrtwn of mrlk,_ ; . E
the. degree of : fermentation ,(i.€. acidity developed) and the extent of whey m
. ‘removed. These three factors along wrth the ‘amount of sugar added, mﬂuenced R

',’the cemposrtron of snkhand

' Composrtlon of chakka (Percentage)

Product ‘Mei's't_ure Fat.

Protem

Laetose

Ash | Sugar
e s T A

'-;: Lache

(ﬁﬂ&ﬁ-5a6

- 2%,_:

103 7

1} 2/3‘

.Method of preparation: .
1) ‘Take fresh, sweet, standardlzed buffalo mllk t0 6.0%

2)  Pasturized-it-4at 71 °C for 10 minutes and. cmao"c >
;- 3)  Itis then inoculated @ 2.0 per cent with lactic culture and mrxed well

: broken the curd.

chakka,

L 4 _Incubate the mixture at 28-30 °C for 15-16 hours-(over night). - Ll
5).  'When the curd is set ﬁrmly and developed acxdlty 07 to 08 per cent,-‘__.’"'._

6)  Place the broken curd in'd muslm cloth bag -and hung 1t on pag ibr' L
. -removal of the whey : for 8-10 hours, During this period the. posmon ef- ;"-'_ '
- “curd may altered or squcezed it to facilitate whey dramage B
) - {The solid- so obtained is called a5 chakka. PR
8) T ¢ clean, good quality crystal or ground sugar in requlred quanhty e 35"-. s
' tp 45 % of weight: of chakka is added and, mix it uniformly by lmeadmg T

9).. Add colorzr and ﬂavour and mix 1t properly and umform}y
d .

;10) @_heproductobtamedlslmowna _ R
| F)Ghee"{4-—~>~

_ Deﬁmtlon It is clanﬁed butter fat prepared ch1eﬂy from COW Or buﬁ'alo mrlk

Accordmg to PFA rules 1976 ghee is the pure clanﬁed fat denved solely." o . : -
from- mllk or from desi butter or ﬁom cream to whlch no colourmg matter is. R g

added.

'Chelmca] composrtxon of Ghee y

o~

Character;stlcs

JCow - L

Buffalo -

Milk fat (%) . . <]

99.0-99.5_ |

~[99.0-995 . - _

R B

Moisture (%) -

0.2 -.0.5

Unsaponiable matter -

02-0.5 -

' 32_74

@ Carotene (ug/g)



by Vitamin A (V/g) 11934 . . . - |i7-38 . .-

1.8) Tocopherol (ug/g) ~- 26 — 48- il 11837 L g , L

Freefattyacndu;olelc) 1=3 e o 1-3 TR . S '_ e

Methods of productlon
a) Country / Desi method -
. b) Greamery butter method -
¢) Pre-stratification method
d) Direct — cream method . s N
e) Contmuousmethod L _.-‘;;-»“-, I

Flow dlagram of manufacture

Mllk

Centrifugal séparation - .~ © % " " Fermentation. .

Cream o Card

-'.Rip'en'ed/Unﬁ'pened : o ~~ Churning indiieous) e
¢ . . . . . . - .': :. L.

Chummg(Westem) SR I'.-_'_' ; '.' o _ De'sibutter'.:- ~

: "}'.Creamy butter s Dxrect clarification” ¢«

2

'Pre-SteriIizaﬁoh <«
- 'Contiﬂuou's'- L~
: 1 -
Ghee

y

Cooling and Granulatlon

Packagmg and Storage '

A) Ceu_ntry /Desi ﬁlethod : the-ind'igehous 'rm.x_'te,'- L . o . .:. ,l . : .

o 'Fe‘nnentat_ior'l. R Chummg o Clarification .
© Mik - - > Curd ---- —> Makhan ---—-reeee-—> Ghee." - —




. This is. s the tradltronal nfethiod in which' mlgtaken with or’ w1thout botlmg'_:' T
. into vessel and allowed to sour'by itself or seeded with curd of uncertain'quality, ' - ~:..-
. Curd (soured milk) stored for long penods before churning. Churning performed"- ENTAIN
irt earthen or mud.pots.. The buttermilk is consumed and makhan'(butter) stored .= . . <
* - for long periods in pots. Clanﬁcatlon dong in-mud / metallic pot e1ther too high " .. =",
ortoo low-temperatures. Ghee i is ready stored in mud pots ‘or metalllc vesse]s D

: 'Melted ﬁequently for use:

B) Creamery Butter Method

Standard - method adopted .in orgamzed dames Raur material usedls N DAV

| _-unsalted creamery butter (white ghee)

The butter is heated in an 1rnproved ghee b011er Wthh is of stamless steel.' ’ :
jacketed pan. (vessel) provideéd with manual stirrer.. A steam' control valve,. e ’

pressure. and temperature indicdtors are also prov1ded

- The-solid mass of butter is heated over a low fire and carefully stn'red so_---{. TR

that it inelts. ‘Mas starts boiling and water vapours-from contents. over-90 Cget: 1.
off.- The temperature is kept constant_till. all moisture is driven’ out. “The seum; - e
gathers on the top of boiling mass removed from time to time by perforated-ladle. -+ -

" .. - When practically all moisture is dnven out, the temperature of’ hquld mass.-. .
' suddenly ‘shoots..up ..and heatmg ‘18 - carefully «controlled. . . At: this stage - .

'charactenstlc of -ghiee flavour emanates; which is the: mdlcatlon that it has. ‘been R
 heated. sufﬁmently The ﬁnal temperature of heatmg or clanﬁcatlon ranges ﬁ'om'. e

© 11010 120 °C.

g 'mus]m cloth 50 as to separate it from sediments lcnown as ghee resrdue o
— Ghee goes on for granulatlon and packagmg - .

._'C) Pre-Starxtxﬁcatlon method

~It is based on the pnnc1ple of clarrﬁca’uon -and separatlon mto layers has' ) ' -_ ;': o

Been ca]led pre-stratrﬁcatron

_ ' When butter is left undlsturbed ata temperature of 80-85 °C for 15-30° e
_ minutes, it stratifies into 3 distinct layers i.e. Top layer — heatmg denatured"-

particles of curd; Middle layer— fat and Bottom layer - of butter. milk,’

" The "bottorn " layer .of "butter’ milk. is. mechamcally removed w1thout

'. ..dl-sturbmg the-top and middie layers. ~

Afterwaids, the temperature of remammg two upper layers 1s r31Sed tO- o

- usual clanfymg temperature of 1 10-20 0C

| . D) Contmuous method

-~ “This is under’ development_ It is to manufacture ‘ghee of mdustnal scale as

'_contmuous process, to ensure ugiform quahty, greater economy.
. . . :_ﬁ%‘\“\‘:‘.‘ PR .

Wheri final stage reaches e coolmg 1s done the ghee.is. ﬁltered through' e



o clean productlon

\\e

'.""50; '-..

To reduce humanlabour utlhzatlon of machme o get fat recovery and

(G) Lass1 \/ ﬁ

assi is also called Chhas or. Matha_ Lass1 refers to DeS1 butter B o *

Definition : .

~ milk, which is the by-produc.o tained when churnmg curdled whole mrlk wrth-_ s

mdlgenous device for the production of desi butter. . cell
' The composition of lassi varies according to the cgr_n_pgsmitl"; i

IComposrtlon
-dahr ‘the extent to whrch curd is drluted when churmng and the efﬁcrency_of fat_
-remove?l‘ . A
' Composrtlon of Lass1 ( Percentage)
Water -~ | Total . . Fat-, SNF_ . " | Protein - -Lactose | Ash-. ¢ 'Laetxc E
..~ | Solids ' - e e e s aedd et e
9.2 - 3.8_ -+ 108 13,0 . |13 (12 04 - .-'"0..4.4."; e

: _Yleld

-Uses

: ‘Deﬁnition :

' "_FOOd and N Nutntlve value s

Cf asst contained apprecrable amount of mllk protems and phosphmds It 1s :
an. excellent beverage for quenchmg thnst dueto 1t ac1d1ty by- lactlc acrd :

It depend on the drlutlon of curd when chummg On an average 55 kgs of :

lassi is. produced for every- kg of ghee o . S _

~i)Asa beverage in summer b addmon of ice, salt sugar S _-' - o
. ii)As a starter culture - o ) .

iii)As a coagulant
Kheer or basund1 is an Indran mrlk product prepared by the partlal

H) Basundr / Kheer

dehydration of whole milk in a karahi over dn'ect ﬁre together with sugar and IR
usually rice or occasionally somolina. '

Chemical composmon of Basundr (percentage)

: Percentage

—\/ Sr.No. : Partrculars- , T
. 1." - | Moisture .. (16702 | T
27 [Fat " 5 | 63
3 - { Protein - o034 T .
\C\‘ 4. -{Lactose 3 g4s |-
)Y B Ak 141~ L B
6 Sugar 4added)-'; L 895 . .7 S S .



o _Yreld

It depends on composrtlon of rm]k dehydratlon or extent of concentratron, ) B

: -added sugar and rice.

- _. 'Standardrzed method ol’ Basundr preparation

. ‘Fresh ‘clean cow or buffaio milk-is standardrzed to 4 per cent fat is S

'vrgorously boiled ina JacEeted stainless steel pan or kettle for 3 t05 minutes with, -

......

conistait stirting cum scrapping with khunti, High grad (basmati) rice is cleaned. .
-and washed Wwith cold water i§-added in’ “the milk @ 2. 5 per cent of tmlk The .

mixture s . gently boiled with’ penodrcal stirring: cum scrapmg When milk-is -~ = - - '

coniceritrated” about. 1.8 : 1 clean goad ‘quality ‘ground sugar. is added-@.5% of . .. .
milk. Gentle heatrng is continued for.another 3 to 5 minites till.a final:

* ‘concentration of about 2:1 is obtained: Heatmg should be stopped, some ‘what - S

before thrs stage Then Basund1 should be packed and stored under reﬁ'rgeraﬁon A

Yleld of Basundl / kheer vary accordmg to total sohds in: rm]k amount of ;-

' rice and sugar added and the ratio of concentration. If the ratio, of concentration " " :

Lo ds about 2: l ‘then y1e1d of ﬁmshed product is about the 50 per cent of the mllk' :_ L
_used _ - g IR

Keepmg quahty The average shelf hfe of Basrmdl is 2 03 days at 37 + I °C R

:'-_and 10 to 15 days at 4+1 °C

Uses For dlrect consumptron as a dessert .

(I) Rabrr

- Definition : - Rabn is essentxally clotted cream, skrmmed off from slowly 3 RN

evaj oratmg whole milk wrth sugar L
Prmclple :

‘This is an- especially prepared concentrated and sweetened whole mllk' L
: product .containing several Iayers of clotted’ cream while the milk is slowly. SRR

. 'evaporated ( without strrnng) at simrnering temperature in a karahi over. an- open ..
- fire, pieces of skin form ‘on the surface of the milk are contmuously broken-up. - -«

and moved to the coolér parts karahi till volume of milk is reduced to one. fifth of .- L

lt\S_Orlglnal volume Sugar s added to it. "Then. layers of clotted creamn ar¢. o

immersed. in .the mixture. and f mshed product obtalned by heatmg the whoIe S

mass for anot_her short perxod
_Proeedure '

Take. 344 kg whole mllk in'a clean karahJ keep 1t over open ﬁre to-; ;

' seminermg temperature 85-90 °C and inaintain’ the temperature by controlted .-

- heating. The milk is neither stirred nor allow to boil. The skin is formed on the - . .
: '_surface due to evaporahon of water Thrs skm 1s broken in to pleces about 3-4,j UL



52. )

_cm squrre by. wooden strck or khuntr and moved to the cooler part of the karahi

“Wheri volume of the milk is the pan reduced to about 1/5 of its onginal volirhe,: -
Good quality sugar @ 5-6 per cent by werght of the ongmal milk is added in‘the .

. concentrated milk-and dissolve.it, The' layer of the cream skin spread previously -
over the, cooler part or strface. of the karah are scrapped and imiersed-in the-,

- mixture: ' Then heat the mixture gently for brief penod to obtam Rabn The. -

product is then packed in surtable contamer
Composition of Rabri :

It depends on the milk corrrposrtron, degree of concentration. of mllk solrds ,

and sugar added. Average composrtlon in pereentage isas follows

" | Sr. No Partrculars : _-Perc_entage
1: | Moisture . -. |~ - -30%
2 Fat. . .- |- .20% .
.. : 3 . Protein .. - | ~ “10%.
v [4. |Lactose- .. 17%
|15 . JAsh. . 0 3%
6 | Sugar .| -20%:
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LectureNo.13 o SR L
ISI, PFA and AGMARK standards for mllk products.

| agril. Food products.

" | state.

| Each representative is
.| nominated by '

Govemment of eaeh

representative for
each Department of -

. | food and agriculture.

../ Two representatl\aes are | -

Government to: *

_ | represent two umon o .
. '_terntones | SN
One representative - - |/

each nominated by
Central Govt.to' -+~
represent the Agr.

‘Commercial and

.. | industrial interest.

- /| interest one. of whom
~|'shallbe nbted_' Tl
. { interested. B .
| One representahve 1s
.- |'nominated by ISL .
: | One representative- of
- the medical proportlon

represent the con‘surner{

nominated by the'

| Indlan Councﬂ of

| nominated by Central | - -

. | |'Five representatives are |- -
|:nominated by the o
-|-Central govt. to -

' 'Cdm arative study of PFA and Agmal:k standards o
Sr. | Particulars' | BIS: ~| PFA— - .Agmark
No. . L ‘ . o .
1 . .| Expansion - | Formerly Indian ,PreVentiQn_of Food. " | ‘Ag’ Tor .. |
-} of standards | Standards Institution, * | Adulteration Agriculturatand -
S NowBureauofIndJan s Cmark” for
| Stand - . - | .marking, -
2 Committee | Members from '_Director General for | Members from
: members | chemical, civil” | health service. Ghee tesﬁ‘ng
o .engmeenng, consumer Director of the food  |"laboratory.
product, eléctro .~ - - ![ laboratory. Two -~ . | Members from g
. |:technical, engmeermg, . expeﬂsarex_lonunated Agnl Markeung R
| structural, textile and * ‘| by the Central

N department .
Goverhment, One . o
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: Medleal Research. - -
3 | Presiding Union Minister of Director General of - | State marketing
authorlty the | Industry is the ex- health services Is the | Officer of the .
. { ex-officio .| officio President of presiding suthority Agril- Marketing
' | BIS. is President of
S DRA, 1938,
4 [ Commence | 1947 PFA actattractedin | 1938
ment 1954 Pfa rule started |
‘ - in 1955 . e
5. |Functions | Inthe international The Central -Ghee testing
field I1SI represents Government, shall by | laboratories.
India in the . notification in the should have
International - official gazette precise apparatus
" | Organisation (ISQ), establish one or more | glassware and
International electro central food ' glass ware and
| Technical Commission | laboratories to carry - | chemical for the
(IEC) respectively link | out the functions complete
54-40 countries and entrusted to the - | examination ghee
.| function through 18 central food for its physico
and 58 technical laboratories, by this ~ | chemical
committees act, on any rules constants free
' : made under this act. | fatty acid and
<o e Loperformance of
boundonic test
. s and other test.
6 - | Object | To prepare standard on | To prevent food To ensure the
' national and adulteration if any = - [ consumer.a
International basis and product of pre- -
' promote their general tested quality and
: adaptation g purity
7 Labeling.-- '| BIS Contains permitted To enable
: - Food colour conforms | manufacture of
to Indian Prevention | high quality
of food Adulteration ' | products
| niles . ‘Agmark’
AGMARK : (AG for “Agncultural” and MARK for “Marketmg”) With a

" view to developing the orderly marketing of agricultural produce on an all India
Basis. The Indian Legislature had passed the Agricultural Produce (Grading

. and Marketmg) Act, 1937, and The General G

1937, 4n

ing of Ghee on a volun ary asis.

rading and marketing Rules,

,___.E_%W_\b

rading and marketngules, 1938 Thls provxdes for the
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. ISI Standards (Indian Standards) Accordmg to the Prevention of Food
' Adulteratlon (PFA) Rules, 1976, the standards for dlﬁerent classes and
desxgnah.ons of mllk and milk products o ,

. Legal standards a) Mxlk As per PFA Rules, it is recommended asiéﬁw
Standards of dlﬂ‘erent mllks in, India S .
‘Sr. | . Class of mllk -Designation 1. Mlmmum L .
Ne. | = RNt _%MF %MSNF L
1 Buffalo mik -~ . - 'Raw,-pasteum_?—d; - 600 o .90 .
: . boiled, " flavoured | - . - . o
- ) | and sterilized. - | - : R RSNV S |
2 'Cowrm].k ' | -do-.. | 35-40...| '--.-'8_,5.:'-.- b
3 .Goatorsheepmlllc | o-dev -} . 3035 - | .. 90 ..
4 | Standardized milk I R A = O
5 |Recombinedmilk | . . - . |7 30 | 65 . "
| 6 |Tonedmilk = - . .. .= 30 | 85 -
-7 | Double Tonedmilk . . | ~ --~ " | -~ 15 = 1° -90 - |
8 Sklmnnlk N Not>01 ' '_-.-'87- R
- \
Note i When milk offered for sale w1thout any indication of the class the
standards prescnbed for buffalomllkshall apply oo
ii) The heat treatment for- the vanous des1gnated mlllc shall beas follows L
. -Designation: -~ " Heat treatment = . - L
C Réw - - - Nil, T ) L _
. Pasteurized R 'Pasteunzahon L T N
Boiled . _ -~"~.B01hng T :
Flavoured U Pasteunzatlon or Stenhzahon
',Stenhzed S ~';Ster1hzauon L :
: Quahty test Plat form test) . :
-Market requires milk- of higher (standard) quallty from the stand pomt of A
' good health, flavour, sanitary quahty, keeping quality,. aesthetic quality and legal, ..
‘requirements. - The quahty of mﬂk mﬂuences the quallty of m1lk products' TR
- manufactured fromit.~ ,
. 'The various plat form tests used to check quahty for the recewmg mllk m
'thedalrymdustryas o R
~ i), Smell (odour) SR _11) Appearance
- ifi)  Temperatre . - iv) . Sediment R
V) Ac1d1ty R A Lovi) e Lactometer readmg L
b o N .
&-=r



56

AGMARK Standards for Ghee
pObjectxves
i)"  to assure the consumer a produce of pre-tested quality and punty

ii)  To enable ma:nufacturers of high grade products to obtam better i'etums .

and

iii) To develop an ordetly marketmg by ehmmatmg malpracttces when

txansfernng commodity from producer to consumer.

Pre'-reqmsntes for using the AGMARK Iabel :

i) The grading under the Act is voluntary. '

i)  Application should be submitted through State marketing Ofﬁcer to the
Agncultural Marketing Adviser to the Government of India.

iii)  Eligibility is assessed to the person who have full facilities of medem ,

dairy factory for ghee making and storing, should have modern refinery
and specious godown, well equipped laboratory, a wualified ghee chemist.

iv) " there should be enough space for receiving butter or kachacha aghee and -

. the testing the same.
v)  The ghee testing laboratory should have precise equipments, apparatues,

- glassware and chemicals to examine free fatty acids, performance of

baudouin test and phytosterol acetate test.

Procedure for usmg AGMARK label

Agmark ghee is packed under two grades i.e. special and general whlch is

represented by two different coloured labels i.e. Red label and Green label,

respectively. The difference in grades is decided on the extent ‘content of free

fatty acids (oleic) i.e. special grade is limited to 1.4 % & general grade to 2.5 %.

The samples of each lot of freshly made ghree at both places, factory and :
refinery are drawn, divided in 3 parts. One analysed by chemist himself, other
sent to control laboratories maintained at Kanpur (UP) at Rajkot (Gquath) Tlnrd_

is sealed kept with packet for future reference..
Sample drawn ghee is filled in new tins which are marked with particulars
i.€. melt number, date of packing, name of authorized packer. If the analysis of

sample satisfies specifications, the chemist arranges for fixation of AGMARK :

labels of appropriate grade. Agmark labels printed under security conditions on

water mark paper bearing word “Govemment of Indla m maero tint to avoid

counter feltmg

Quality control checks :

i) - A check on the qdahty and punty of ghee is exerciséd by frequent

inspection of the grading stations by State and Central Marketing staff.

_ Samples of graded ghee collected from market (both retail and wholesale). * - .
If on analysis, it is found below specxﬁcatxons, the entire melt. declared

nns-graded and packet has to arrange for the removal of Agmark labels



LAY 10 msvme t‘hat graded @Jee is not stored for 2 an mdeﬁmte penod $0°as to- T
T impair its qua]!ty, chemist require to draw. tepresentative cliéck’ saxnples REEEETLES
| from stored tins and sent them to Control Laboratories. Ifthe ac1d1ty thére =0
s developed in excess of limit: prescrrbed on‘label, it-is down graded from -t L
' Specmﬂ %oGeneralewejected andAgmark 1abel removed from fins, " . G B -

. Agmark Ghee speclﬁcaﬁons The standard specxﬁcatxons for aH indla and for
'aﬂseasonsareasbe':low _ ) L
' Agmark &andfards for Gh ee

SrNaTests I 'A}llndxa ) __ Regiomal* .} L
e oo T I Winter - {Summer -] T
. 19 | Baudovin s - | Negative - " { Negative -
" 1) | Phytosterolacetate |- . | Negative . |Negative =~ |/ . I - i
R _‘BRTBR(WGC) 1 40.6-43.0 | 41.5-44.0 ‘|42.5-450 ".,'f_ S
{iv) . [RM.value - 7. -N0t<_-28-."0, Not <23.0° -] N'ot<~2'1.‘0..'-'

¥ APVake . - 110-20 ]05-1.2--]0.5-10 . i
AvB  IMoeisture (%) o 1. - - INet>03 . Not>03

1.9i#d) - | Free fatty. acxd(%olew) R

la.  [AgmarkRedlabel - [. - - Not>14 Not>14

E b. 1-Géneral grade Agmark B ""N‘o‘1>2'5 Not>25

| | Greenlabel . o .

(* Note Where <cotton seed is extenswely fed to mﬂch ammals)



" -many ceunmes—have ‘given thexr approval to ease movement of food commodities across
foreign boundaries. The basic purpose of codex is to ensure safety and uniiform quality of the
foods traded internationally and to provide equitable contract treatment to purchaser & seller. -
The codex Alimentarions Commission was created in 1962 by a Jomt eﬁ'ort of FAO & WHO e

of the United Nations.,

Table 1. Standards of Wholé Milk Powder (WMP) and Skim Milk Powder (SMP)_ ‘

: Name of the Product-
Characteristics - W.M.P S.M.P :
PFA | BIS* [Codex**| PFA BIS* - |Codex**| -~
: . | Standard | Extra '

: ' ' de | grade | -
|Fat % 26,0 [26.0 [26.0-42,0(1.5 ~ |15 125 |15
i : Min. _[Min. Max, |Max, Max,  |[Max,

Moisture %, Max. 5.0 4.0 5.0 5.0 40 |- 35 3.0
Total Ash %, Max. - 7.3 - - 82 [ 73 | -
Acidity %, Max; ol 12 12 - L5 LS5 l Smg/g| -
) (lactate)

Solubility %, Min. d o
Spray 98.5 | 98.0 - 98.5 98.0 - -
Roller 85.0 | 850 - 85.0 85.0 - -
Insolubility index ml., o
Max. Spray - 2.0 - - 20 0.5 -

Roller - 15.0 - - 15.0 -
Total count/g, Max. 50,000 | 40,000 | Absent |50,000| 50,000 | 40, 000 Absent
Coliform count/g, Max.| 90 [Absent|. Absent { 90 Nil | Nil | Absent

in0.1g in0.lg :

Stabilizers %, Max. 0.3 0.5 - - - 0.5
Milk proteins in milk - - 34.0 - - - 34.0
SNF %, Min. '
Scorched particles - - - - - Disc. B -
BHA %, Max. 0.01 - 0.01 - Nil 0.01
Staph. aureus - - - - | - Nil -
Salmonella - - - - - Nil -

* on dry matter basis

. ** the proposed standards. The product shall be free from mxcro-orgamsms and paras:tes
and not contain any substance originating from xmcm-orgamsms in amount which

may represent a hazard to health.

- Not prescribed
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Table 2. 'Stan.dards of Whole Milk Powder (WMP) and Skim Milk Powder (SMP)

* Forextra grade powder

- Not prescribed

Table 3. Standards of Cream Powder & Partly Skimmed Milk Powder

: Name of the Productsy.
Characteristics _ W.M.P. B “S.MLP
_ : FAO IDF ~ | ADMI*| FAO IDF | ADMI*
Fat% - 26.0 min. [24.0 min. -[26.0 min. {1.5 max, [1.5 max. [1.25 max.
Moisture % Max. 5.0 50 2.5 - 5.0 3.0 4.0
Titrable Acidity % of - - 0.15 - - 0.15
the reconstituted ‘ - :
Bacterial ' - 50,000 30,000 - 50,000 30,000
count/g. Max.
Coliform count/g, - 100 - 100 -
Solubility index ml. - - 0.5 - - 0.5
Max. ' -
Sglmonell;alg Max. - - Absent § - . Absent -
S. Aureuslg, Max. _ - f-10 A - 10 A

Partly skimmed milk powder |

Constituents Cream powder

PFA ‘Codex* PFA . Codex*
Fat %, Min. - 42.0 1.5-26.0 1.5-26.0
Moisture %, Max. - 3.0 5.0 5.0
Proteins in milk SNF %, Min. - 34.0 - 34.0
Acidity Regulators %, Max. - 0.5 0.3 © 0.5
Anticaking agents %, Max, - 0.1 - 0.1
BHA %,Max. © - 0.01 0.1 0.01

- * Proposed standards, the product shall be free from micro-organisms and parasites and

not contain any substance originating from micro-organism in amounts which may
represent a hazard to health.

- = Not prescribed
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Table 4. Sta.ndards for Condensed Milk products

Name of the Constituents (%) : :
“|product $ Fat(%) Milk Solids(%), min. Sugar{%)min. - |
PFA |BIS***{ FAO | Codex* | PFA BI?“ FAO | Codex* | PFA ’_ﬁg.lf_l‘-f FAOQ | Codex*
S.C.M 90| 90 (80| 80 [31.0(31.0{28.0{ 28.0 { 40 { 40 | - -
- min | min. | min | min ’ ‘. -
S.CS.M 05105 - 1.0 |26.0126.0{24.01 240 | 40 | 40 | - -
. thax. |. ' - ) :
Evaporated |80 - | 75| 7.5 [260] - 2501250 - { - | - -
Milk :
Evaporated | 0.5 | - - 1.0 |20.0] - |200] 200 - | - | - -
S. Milk -
Evapprated - - | - ]1L0-7.5] - - -120{ - - | - -
partly S.Milk - '
S.C.H.F.M - - - 16.0 - - - |14.0**{ - - - -
SCPSM |[30-] - | - |1.080[280( - | - 240 40] -]-1 -
9.0 20.0+*
Evaporated - - - {150} - [ - [ - J1L5**) -1 -~ | -} -
high fatmilk | ] | -
S.CM - Sweetened Condensed Milk
S.CSsM - Sweetened Condensed Skim Milk
Evaporated Milk - Unsweetened Condensed Milk
Evaporated S. Milk - Unsweetened Condensed Skim Milk
S.C.HF.M - Sweetened Condensed High Fat Milk
S.C.,.S.M - Sweetened Condensed Partly Skimmed Milk

Proposed standards The product shall (:ontam min. 34% protems in M.S N F.
free from micro-organisms and parasites

Milk Solids-not-fat

Shall not contain more than 0.35% acidity, 500/g total count, 10/g yeasts and
mould count. The coliforms and S, aureus should be absent

- .Shall contain not more than 0.3% each of acidity regulators and stabilizer

under codex and 0.3 % when used in combination under PFA and BIS.
Not prescribed
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Table . Standards for Table Butter

‘ Na:h—e of t-he\ Stamiard

Constituents , :
’ . PFA | Agmark | Codex** FAO IDF
Fat %, Min, 80.0 ~ 80.0. 80.0 80.0 80.0
-| Moisture %, Max. - 16.0 - 18.0 18.0
| S.N.F.(Curd) % Max. 1.5 1.0 2.0 2.0 2.0
Salt %2, Max. 3.0 B - - - -
Diacetyl, Max. ppm. 40 4.0 - - -
Acitlity Regulators %, Max. | 0.2 - 0.2 - -
Annato extract Max., % » - 0.002 - -
L Max. ppm. 0.5 - 0.05 - -
BHA %, Max. - 0.02 - - -

- % Allowed but not specified
** Proposed standards, The product shall be free from mlcro-orgamsms and parasites and
not contain any substance originating from micro-organisms in amounts which may
‘represent a hazard to health

- Notprescribed -

Table 6. Standards for Butter Oil and Ghee

Constituents Butter Oil _ . ~__Ghee ‘
: PFA | BIS | Codex* | FAO | PFA | Codex* Agmark***
el | & IDE].. . . T 'SP" -.1.General |
: : quality | quality
Milk fat %,Min. - 99.5 | 99.6 99.3 - - 99.6 - -
Moisture %, Max. | 0.5 0.5 0.1 0.5 0.5 0.1 0.3 - 03
R.M.Value**, 28.0 | 28.0 - - 28.0 - ] 28.0.| 28.0
BR at 40°C** - 40-44 140-44 - - 40-43 - 40-43 | 40-43
Peroxide value+ - 0.8 0.6 - - - | 0.6 - -
FFA % Max, 3.0 0.3 0.4 - 3.0 0.4 1.4 | 25
|BHA: mg/kg(i). 200 | 200 100 - 200 100 - C -
BHT,mg/kg(ii) - - 75 - - 75 - -
Propyl gallate, - - 175 - - 175 - -
me/kg(i) |
gqx.nbination ofiii| - - 200 - - 200 - -
Tocopherols, - - 500 - - 500 - .
m ' :
Boudouin Test -Ve. -Ve -Ve -Ve

*  Proposed standards. The pmduct shall be free from mlcro-orgamsms and parasites
and any other substance, originating from micro-organisms in amount wluch may
_ represent hazard to health. .
** For Northern region, different for dxﬁ'erent regions in the country
*** For.non-cotton tract Area. _
+  Milli equivalent of oxygen/kg fat.

= Not pmcnbed
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Table 8. Proposed standards for PFA for different type of cheeses

SNo. | NameoftheProduct |, FDM% .|  Moisture %

Min. . Max,
1. Permesen, Romano 32 35
" |cheeses _
2. |Brick, Swiss, Gouda 45 - %2
cheeses
3. |Low fat permesen, 19.5 - 35
Romano-cheeses ' :
|4 [LowfatBrick, Swiss, |- 27.0 52
1 _|Gouda Cheeses
5. Cottage, Cream Ricotta | 20 80
cheeses - . _
6. |Low fat Cottage Cheese 0.5-2.0 825
7. Process cheese food 23 % of the finished 44
. product _ .
8. Mozzeralla cheese ' 35 : _ 60
19. |Pizza cheese . : .35 | 54
110. Cheese powder , 40 ' 5
Table 9. Standards for different types of cheeses
Characteristics Name of the product (Chee;sel
Hard (cheddar) Processed . Spread
‘ PFA BIS PFA | BIS |Codex*| PFA | BIS [Codex*}
F.D.M % ,Min, 42.0 42.0 40.0 40.0 40,0 |- 40 40 40.0
Moisture %, 43.0 43.0 47.0 | 450 48.0 60 60 60.0
Emulsifier/Stabi| - - . - 4.0 - - - - -
lizer %, Max, 1 '
Sorbic acid %, 0.1 - 0.1 - - - - -
" |[Max. : , .
_ Salt %, Max, - 3.0 - 3.0 - - - 3.0

* Proposed standards, The products shall be free from micro-organism and parasites and
not contain any substance originating from micro-organisms in amounts which may
represent a hazard to health. :

- Not prescribed
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Lecture No. 15

" Preservation of milk and milk products by Blo, Herbal .

Chemlcal and Physical preservatlves in use.
PRESERVA‘I‘I,ON OF MILK AT COLLECTION CENTRES :

Operational procedure:

Essentially this is the same as:in small dany on arnval the milk is graded -

_for the acceptance/rejection, weighed, sampled for testing, cooled and stored at
low temperature, until dispatch to processing dairy. .
Cooling of Milk : ( On farm coolmg or at the chilling centers)

Importance : : - S

- Milk contams some nncro-orgamsms when drawn ﬁom the udder, their
number increases during subsequent handling. The common milk micro-
" organisms grow best between 20 to 40 °C. Bacterial growth is invariably
accompanied by deterioration in market quality due to development of off
flavours, acidity ete. One method of preservmg milk-is by prompt coolmg to a
low temperature., . - : iy

Effect of storage temperature of bactenal growth in mllk

Milk held for 18 hours Bacterlal growth factors* I
at 0 °C temp O L

0°C 3 100
. scc- . 1105
Lo.-10°CT - ' 1.80 -
- 15°C N - 10.00

20°C - 200.00 -

25°C . . . 1,20,000.00

*Multzply mmal count with thls factor to get ﬁnal count.
. It will be seen that 10 °C is a critical -temp. for milk. Freshly drawn raw

milk should therefore, be promptly cooled to 5 °C or below and also held at that . '

temp, till processed

. 'METHOD :
b Im can or can immersion method

- From carrying pails, the milk ispoured d1rect1y into cans through a’ .
_ strainer, then cans gently lowered ‘into a tank having cooled. water. - Se¢ that .

water is not to be entered in nnlk (so put Water level less than can level)



 refrigeration cools the milk

o II) Surface cooler

. This may- ‘be plain, comoal splral or honzontal tul'mlar n shape, although:_':

; the_ last named is commonly used.

" Milk is distributed over the outer surfaces of the coolmg tubes ﬁom the "

- top by means of ‘a distributor pipe or a- flow. Thé cooling medium is chilled .. e T

o water which is circulated in the opposite direction through the msnde of the tube. - Coa :

“The cooledmullns—eolleetehn trough by Y gmv1ty ara pump

- Advantages

"1, " Heat transfer is rapld
"2: " . Relatively in expensive. :
‘3. Aerates the xm]k thus 1mprov1ng its ﬂavour
_ Dlsadvantages ' o
. 1., Require constant attention on ﬂow .
2,  Chances of air horne diseasgs, - .
- 3. - Cleaning and samtation is. not efﬁcxent
4 ' Sh ght evaporatlon losses -

. III) In tank or bulk tank cooler
' This method is used: in USA

'maintained during storage period. ° .
" Advantage : Permits alternate’ day rmlk collectlon
-Dnsadvantage. Relauvely expens1ve ‘ :

IV Plate coolers

For continuous cooling, commonly uséd in dalry mdustry, especxally for.-_ R

- large scale’handling. It consists of number of thin flat, grooved, stamless, steel -

plates, sealed at the edges with a gaskets and elamped tightly within a press.. The . L
space between the plates. are oceupied a]ternate]y by the milk and-the coolmg._ Ll

. -medium( Chlll/brme water) The plates can be added to mcrease capac:ty
o Advantages P - . . ,

i .Heatexchange " . e
2, Not eXposed to au'borne contxmanon

3. Cleaning and samuzatwn is easy by dxsmentahng

V) _'.Otber methods. :

~Others are tubular. cooler, _]acketed tanks (for batch coolmg) consxst tank

: '.w1th1n a tank w1th a spacmg meant for coolmg medmm

YO 'erly deS1gned, g by mechamcal' ",. o
“t0-5 _C or below and automaUcally the temp 1s._' T
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PRESERVATIVES

1) BORIC ACED ' )
- 7 Borig acid and its salts gives. red colour with turmenc paper .

~ Take'5 ml mﬂk in test tube. Add 1 ml conc. HCl and mix well. Dipa
strip of turmeric paper in the acidified milk. Dry paper immediately and nete the. L

change in colour.

Turmeric paper turns red .if boric acid and its salts are added in mllk ‘;. o
Development of red colour turning to dark green w1th Ammomum hydroxxde

show their presence confornrnty

2) CARBONATES AND BICARBONATES

. Rosalic acid develops a rose red colour with milk contammg carbonates .

and blcarbonates, whereas it gives only brownish colour with pure milk.

«  Take 10 mI'milk in a test tube.- Add 10 ml of 95 per cent Ethyl alcohol _
and shake well. Add 3 drops of 1 % aqueous rosalic acid solution. Mix well and _
observe any change in colour. Rose red colour decates presence of Carbonate s

and bicarbonates.’

3) FORMALIN :

Formaldehyde gives charactenstrcs vrolet colour wrth femc salts and other 3

oxrdlzmg agents.

Take 10 mi milk in a test tube: Add 0.5 mi FeClg solutlon Add carefully Lo
5 mi of conc. H,SO, down sides of the test tube in such a way that it forms a-
separate layers at the bottom without mixing with milk. Observe the colour of N
. the ring formed at the junction. Development of v1olet colour 1nd1cates presence R

of formaldehyde ‘

' 4) HYDROGEN PEROXIDE

Para-phenylene dlarrune hydrochlorxde glves mtense blue colour w1th. '

- H;0,.

‘diamine hydrochloride. Mix thoroughly and observe the colour. Development
of i intense blue colour shows that H;0; . has been added as preservatlves

Take 10 ml of milk sample in a test tube. Add 2 drops of para-phenylene N



o Lectﬂre No. 6 - o L L
R Uti]izatlon of dalry by products whey and hlgh acld
mllk.

. Dan;v by product may: be def ned as a product of commerctal value.'""-_'- . ’
= produced durmg the mamlfacture of @ main product: - o

- 1 ngmficance /: purpose of Judlclous utlhzatmn
i) . Increases availability 6f nutritional milk foods. -
e '.u) Mlmmlzes problem envu'onmental pollutlon
i) - ‘Makes dalrymg a profitable industry. _
-iv)  General welfare in the form of food. products
" v). "« Justifiable:in countxes where mﬂk is m short suuply
v1) Incre‘ases return, :

o -2 Kmds of dan'y by products and thelr composxtlon (Table)

| Compos:tlon of some unportant dalry by—products

g

- 04 - SR

ame of by-product - Composmon
'(fromcowmllk) e S S T
Water | Fat~ | Protein Lactose |- Ash, -
i Sklmmllk | 90.6 |- 0.1 36 [.5.0 |
1" | Butter milk, |- 91.0.-| - 04 3.4 45 .
| [Lassi - - - - 962 | " 08 1.4 12 |
" |'|"Ghee residue .. - 9.7 1 6l4 24.8 - 81y
Chanria whey "93.6 | 0.5 | .04 .51 7 04
} | Cheese whey . 93.1.." | 03 09 | 49 | _06'
rAc1d casem—whey 93. 1 01 - 1 O & _'5 1.

.3 Methods of Utlhzatlon : Utlhzatxon of the various mdlgenous as well as RN
) forelgn dairy by-products with the names of commonly made food products are EURI

' gngen in below table.

. Food products is made o

- B yf-'pro_d,ucts - Principle of utilization
. Skimmitk .. - Pasteurization ﬂavoured mitk :
o ... - Sterilization - . - " . Sterilised ﬂavoured mllk
Fermentation . .. - . Culiured butter nulk S
o Ac1dophllus milk "

Bulganan butter mﬂk



By-products : Prlnclple ot‘utﬂlzstlon . - Tood products ls mnde
o7 ... . Permentatlenand . - Concentrated sour
.- Concentration - o sKimmllk - -
- Concentration ~ ~ - ‘Plajn condensed skim |
' S e ~~Milk Low-lactose - - -
P ._Condensedsklmmilk
: . v .. Bweetened
S . e _Condensed sklmmilk
-Drying‘*' TR " Dried skim mitk, - " !
Coagulaﬁon .. i Cottage cheese, Bakers - .
20+ Cheoss, Quarg Cramelogs *
Ca ._ Sap, sago, casein (ednble)
* Butter milk 'Fer_mentetihh and o Condensed butter rmlk
S Concentration ' :
Drying S Dned butter m11k
. Coagulation - .. . - Soﬁ cheese
Whey = . ~ Fermentation - -' '-Wheybeverage R
: R " -"Yeast whey R
'Conce_nt_fafidn‘ L e Plain condensed whey _' o
N : o . Sweetened condensed: -
" Whey, ‘Whey profein: .
‘Concentrate, Whey paste ST
Lactose Drymg Dned whey
..... Coagulation " - S 'chotta cheese Mysot, ._
Lo ~ . Gjetort Cheese, primost -
Lassi - s Icing ehd seasening _Beyerage |
Ghee residue processing o jTeffee'or pasteor -

- - Indigenous sweet meat  : .

: "Whey oot - L
o Whey is obtamed asa by-product in preparatlon of chhena, paneer cheese .
_ and casein. In India major amount of whey about 80 % is obtamed as by p;‘oduct ‘

' -from chhena and paneer manufactire. -

Whey. production’ is estifated at 3 lakh tons per annum. It is a ﬂuld =

obtemed after separating coagulum from’ coagu]ated milk -or ‘skim rmlk
Composxtxon of dxﬁ'erent types of whey and uses are gwen below -
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|.Product

Water % -

; Fa;.t_l%

Sugaz% Ash% '.‘, &

H
S
3
H

2 ‘Protein % Lactose % _
“[Whey . 1931 o9 03 |51 - 06
| Whey milk- | 90.5 136 - 701 |51 - 0.7 S
. [Butter-* milk |91.0 - |34 _,'_._’0.'4 |45 e 0.7 i
) (sweet cream) ' R R L.
Use of whey m dlfferent food products
) Beverages Bakery foods - '.Cheese ) '_Strmulated mllk
. | produicts- , ' : :
.. |.Cheolate milk~. - Confectio'neries . -Baker s cheese Meal subsutute R [T
*Acidophilus milk - | Candy . | Cottage cheese Egg substitute |-
Fresh beverages. | Dressing - Process cheese Margarmc '
. Lactic beverages: .| Ice créam -
. '|¥oghurt- -~ -.[Soups: . |
s :.Sausages'

. 1. Whey Beverages :

,-'-Preparatmns made out of whey S e
. Whey is utthzed in the produchon of fermented' e
beverages, both alcohohc and non-alcohohc (ac1d1c) A :
a) Whevrt it is a name given to'soft dnnk made out of whey Fresh whey from L T
. _chena/paneer making is passed- through cream separator to. remove fat. . Then’ o
' whey is pasteurized at 67:°C-for 30 mmutes and cooled to room temperature Tt

CLis kept ovemlght to allow, whey. proteins. to precrpltated settle down and then -

o 1) Types of whey to be used

ﬁltered through muslin cloth. Now 50 % sugar. syrup and 40 % whey, lO Yo - I e :

. citric'acid and ‘selected colour and- fiavour in reqitired amounts are added.” Thrs: R Lo
. mixture is inoculated with yeast culiuré of Sacclzromyces ceérevisae. : o T

: After mixing the moculum in whey, it is incubated at 22-°C for 16 hours N

_ -It is then bottled and sealed.’ These sealed. bottles of whevit are pasteunzed at 72 con

- '°C for 15 rmnutes in' hot.water, cooled and stored at 5 108°C. : o

".b) Yeast whey F ollowmg is the procedure forit: T - T
. Whey obtamed m makmg cottage cheese, S
" “cheddar, cheese, casein etc. | - . T
ii) Supplementatlon of whey 7 Thrs 1s done to mcrease yleld by addmg';' e
~ nuirients like ammonium. sulphate/ phosphate etc: . S
i) Type of yeast culture Saccharomyces fragzllzs
iv) pHL: 5. 0to5.7 '

K v) Temperature Optrmum temperature 32 °C



70

v1) Size of moculum . Itis detenmned by the tlme reqmred to obtam maxlmum :

yield.. The yeast suspenswn is concentrated with a centrifuge so that a' “slurry of .
15-18 % solids is produced. It may be’ washed at this stage S0 that the ﬁn a

" product is more blend in ﬂavour

¢) Carbonated whevnt N o :
carbonated whev1t may be prepared, by usmg the same method as

described for the whevit. The process consists of receiving the whey, separating "

and steaming it, cooling and precipitating protems filtering, addmg sugar syrup,

.citric acid, coloru and ﬂavour ‘The mixture is then filled at 5-10 °C intp the e
carbonation-cum-bottling ‘plant for carbonation and crown-corking. The. bottles -

and their contents are subjected to pasteunzatlon at 75 °C for 10 minutes in hot S
water, then slowly cooked and stored at' a lowtemperature (5-10 °C). tlll' A
marketed. Whevit bottles should be gently mverted 2-to 3 times, if reqmred, to R

make the product homogenous.

2, Whey Paste : : :
This is manufactured in. Russra by pre-concentratmg a rmxture of whey_

and skim milk in a vacuum evaporator, and adding sufficient sugar syrup, butter- -
and cream so as to obtain 15 % sugar, 15 % fat and.65 % total solids in the " -

finished product After slow cooling it to 48 °C, vanilla is added and the product'- . |
cooled rapidly to 18-20 °C before packagmg _ L "

3) Plain Condensed Whey .-

This is made by pasteunzmg the separated whey and dralmng the hot B

liquid into the vacuum pan. The whey may be condensed to any degree upto 70 -

% total solids. Condensed whey is highly. supersaturated with' lactose, which - L

may crystalhze in the pan itself and prevent the viscous product from flavouring.
If erystallization in the pan can be avoided, a smooth bodied paste will flow from
the pan as a clear syrup. This must then be rapidly cooled to about 32 °C (90 °F),

- seeded with lactose and run into containers. It may be used in human and animal

food products, it is also valuable in confectlonery, baked foods ‘cheese foods and
to make excellent chlcken food. .= .

4) Sweetened Condensed Whey S -
' . Separated, pasteurized, sweet, cheese whey with a quantlty of sugar equal -

to the weight of the solids in the whey; is drawn into a vacuum pan.and . .

condensed to atleast 75 % total solids: "The"concentrate is cooled to 35 oC,
seeded ‘and stirred slowly for 1 = 3 hours to crystalllze the lactose.. It may: be

packed in barrels ‘or cans. It has a-salty taste and a characteristic: whey flavour. L

It has good whlppmg properties, the whipped, sweetened and condensed whey o
may be used'in frait whips, certam candles and ﬁozen dessert preparatlons ’
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exposure to heat, light moisture and oxygen, accldental sprllage, evaporauon,-f
pilferage, etc. "

¢) To help in sellmg the product The shape of the package should be..‘.“- -

favourable to drspensatron and reclosure, and to its d1sposal orre-ise. .

Present statusof the packagmg industry :
(a) In developed countries: * = . ' ' :
The . packaging mdustry in developed countries has made tremendous

advances. The consumer is. extremely package conscious. - Wrth ‘mewer .
- marketing. systems like . -super. markets, self-service stores, etc "packaging -
_technology in these countries has risen'to great. helghts Newer ‘and better. " .
packaging materials, development of packagmg machrnery and’ apphances,."'.-‘

. improved system of packing etc have all advanced in an integrated manner. In '
_ fact, Westem packaging technology is undergomg a revolutlon pa S

_ (b) In developmg countries :

In contrast, the packaging rndustry in many developmg countnes is sttll in ., .

_ its infancy: Theé benefits of adequate and funct:lonal packagmg seem to have :
touched only the fnnge of the popula’uon ' . R '

/P/c-kaging Materlals and forms
A) MATERIALS -

These mclude : Paper and paper-based products glass, tm plate U

aluminium foil, timber (wood), plastics and lammates
~JyPaper and paper-based products : : ' ' _
These may be kraft paper, (bleached or unbleached), grease-proof paper, o
vegetable-parchment paper; glassine paper; wax coated paper;. plastic coated
paper; paper boards; solid fibre boards, box boards efc. The papers are used
. commonly in the form of wrappers cartons, boxes, bags, cups, etc; while boards .
are used as cartons, boxes, etc. The merits of paper are : 1ts _relative - -
' werghtlessness, its printability, low cost and easy drsposal On the other hand !t _
has the’ dements of low tear and wet strength.. - : L

lass -
.. .1t may be- transparent or opaque (coloured). Transparency may be an B
advantage or disadvantage. Used in the form of bottles, jars, jugs, tumblers, efc.
.Glass has the .merits of strength, rigidity, chemical intertness, an excellent gas
and water vapour barrier, and the dements of heavy welght and fragllrty

_\)nTTxmplate . ' R ' .
This consists of a thm sheet (. 025 mm thrck) of\mﬂd steel coated on both

. 31des w1th a layer.of pure tin. For packing certain products; it is desirable to use -
~an mtemally, lacquered can whrch provrdes greater resrstance to corrosion.’



. ) mostly in tbe form of cans.’

e Tmplate has the ments of good strength, excellent bamer propertles etc and the. L

. demerits of high cost, heavy Welght, d1fﬁcu1t reclosure and d15posal etc. Used. . .-

5

iv) Alumlmum fonl

The conimon thickness of thlS medlum for us¢ in foed products is 0 042 SRR
0.015 mm. The increase corrosion resnstance, it may be coated with. lacquer.or .
plastic. It has good barrier properties, i§ grease proof, non sorptive, shrink proof, .- . ..

etc. .

. y) Tlmber P

odourless and tasteless, hyglemc, non-tox:c, opaque. to llght bnght n appearance o

It should be free from odour have an attractlve appearance and necessary
mechanical strength. . May’ be treated. with * casein-formalin, or. sprayed. w1th'_' S
paraffin-wax or plastics, to make it more water resistant and prevent the ) passage S

"~ of the tlrnber-tamt to butter Used in the form of a box tub, cask or barrel

::_- 'v1) Plastlcs

the use of plastics in packagmg has made lremendous advances in recent..'- M N

.years throughiout the world. "A wide-variety or rigid plastics can. be used as v

- "thermoformed, mJectlon-moulded or blow-moulded containers such as bottles :

caxtons cups, boxes.etc. . The merits of rigid plastic containers -are-its low-. cost ' _
and ease of fabrication; and its demerits are lack of product compatablhty, Tow ..
barrier properties, -plastic detenoratxon lack of resxstance to lugh heat and: =~

'  fragility at low ternperature

- vn) Laminates ;:

These are formed by combmmg the complete stirfaces of 2 o more. webs. el

. of different films, with the ‘primary ‘object of overcoming the defects of smgle, S
films.” Laminations are made for the following reasons: "~ - S
- - . tofurther strengthen the film material i Le: toughness tear. res1stance etc
s to 1mprove batrier properties - . : :
' - .. .toimprove grease-resistance "
= to prowde a surface that w1ll heat seal
vm) Others H ' ; R _
These mclude textlles (such as cloth Jute hessxan) or use in the form of L
bags sacks etc K Co : L

o .B)FORMS

- These consist mam]y of bottles, cartons, sachets /. bags / pouches -'.
boxes/tubs casks/ihanrels, cups and co]]aps1ble tubes etc. : '
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l) Bottles :

The glass bottle still conﬁnues to be the most fragently used package for co

milk in the world. However, a several developed countries, it has alfeady lost o

ground to single service contamers

ii) Carton :
This is a common package for milk; also used for liquid, frozen and
coagulated milk.products. *Cartons.are commonly made of ‘food’ grade paper' .

coated on the inside with wax or plastic or lined with paper, plastic film .or o

aluminium foil, or made of laminates. Its merits are maximum space utilization
in vehlcles and storage; ablhty to carry attractive printing and convenience.

iii) Sachet / bag / pouch ' : : .
Flexible water proof plastic bags are commonly used for packagmg rmlk -

' and liquid milk products. Since it is difficult to pour from these, a Jug is usually .

‘al$o provided. _ '

ivyCan:

This is commonly used for all types of solid, semi solid and powered .
products. Cans- are traditionally made of soldered tmplate steel, generally
lacquered on the inner surface to prevent corrosion.

v) Box/ tub

It may be made of wood or paper board. While wooden boxes / bubes are
used for the bulk packing of butter and butter oil with butter paper/ plastlc liners,
paper, board boxes are generally used as over-wraps '

vi)’ Barrel / cask : :

Commonly made of wood and coated with wax on the inner surface
Used for bulk packaging of sweetened condensed milk, semi-solid butter milk /
whey, butter-oil etc.

vil) Cup : : ' .
It is made of paper wax or plastlc coating on the 1n81de Used for frozen - -
and coagulated products '

viii) Collapsrble tube : '
Generally made of aluminium and lacquered on the inside. Its merits are;

low cost; light weightedness; ease handlinig and dispensing; product protection.

etc. used for semi-fluid products such as sweetned condensed milk, processed
cheese spread, etc :
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. I’ackagmg Machmery

~In" developed countnes all types of packmg machmery are. avallable
mcludmg those for'the productlon ‘of basic packing materials and for’ convertmg Ce
these into finished packages for' filling and sealing, handling - -and " storage,”
printing, testing etc. . Developmg counfries, on. the other hand, are largely .
. dependent upen- 1mported_machmery It-is- m this ﬁeld that there is'an urgent R
" -need of improvenient, as lack of sultable packagmg machmery is unpedmg the" L

' product1v1ty of 1ndusu'1al and consumer goods '

Standardlzation in packagmg

The adoption of ‘standard packagmg matenals and techmques, both w1th‘ PSR

'- regard to testing and usage, would go a long way to. improving produgtivity, as

‘well as_national and international trade.. The Indian Standards" Institiition - ls" P
already engaged in. the. development of standards both for packagmg matenals A

-and ﬁlled packages for use in thls country

I’ackage disposal

After product use, the empty packages have necessanly to be d1scarded R

- These constitute a fair proportion of the solid waste proposed by the community, - -

_ especxally in big cities. The collection and proper disposalof thése: empty - . .

.~ packages should be a concern of the. Mumclpal / Public Health authorities. .The,_ A
.common- dlsposal methods include land-in-fill, mcmeratlon and. blo-detenoratnon T

and care should be taken, when selecnng them, to avond subsequent atmosphenc'. e

or land pollutlon :
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. . SYLLABUS S
Conrse Title : Technology of Mllk and Milk Products T
Course No. ASDS-353" Semester A\ Credlts 1+1= 2
Theory : _— ‘!.‘
" © Present status of “Da1ry Industry in Maharashtra and Indla.
Definition and composition of milk, physico chemical properties of milk. .
Microbial quality of raw -milk. - Factors. affecting composition of milk.
Physico-chemical and microbial standards for different types of milk.
Nutritional importance of milk and its constituents. Reception -and
processing (plat form test, chllhng, standardization, homogemzatlon
pasteurization, storage, marketing) of milk. Classification and composition
of mitk products (Heat coagulated, heat and acid coagulated, Evaporated,
fermented, frozen and fat riched products). ISI, PFA and Agmark
- standards for milk products. International requirement for export of Dairy
products. Preservation of milk and milk products by Bio, Herbal, Chemical
and. Physical preservatives in use. Utilization of dairy by products. whey
and high acid milk. Packaging of milk and milk products with modern -
techmques

Practlcal '
L ‘Platforni tests samplmg of milk and milk products for various tests. -

.Determmatlon .of fat, SNF, TS, Acidity, Sp. Gravity. Standardization of = -

milk. . Cream separation. - ‘Cleaning and santization of dairy equlpments

Manufacture of Khoa, Basundi and Rabri, paneer, Chhana, Dali ice cream

and kulﬁ, butter and ghee. Manufacture - of mllk sweets Pedha, B
Gulabjamun Rosogolla, Shnkhand

Text: Books recommended S
1. Milk and its propertles - Shnvastava S.M. (1993) Kalyani'
" . Publishers, 1/1 Rajinder nagar, Ludhiana.
2. Milk and milk products — Winton and Winton (1993). Agroblos
" (India), Agro, House, behmd Nasram cmema, Chopsam road
. . Jodhapur. - :
3. Mik testmg Davis, I. G, Agroblos (Indla), Agro, house, behmd
-+ Nasrani cinema, Chopsani road, Jodhapur. )
4. . Chemistry of mitk and milk products — Singh V.B. (1965) Asmn' :
. publishers, New mandi, Muzaffarnagar. g’
5. Dairyin India - Gupta H.A. (1997), Kalyani pubhsher, 1/1 Rajmder.
' . ‘nagar Ludhlana )



o6 '_Outhnes of Dan'y Technology - Sukumar De (2000), Oxford
'--"-Umvers1ty Press;. New Delhl L

4

Theory (Teachmg schedule)

Leoture Topwtobe covered LT - :-'-.'- Welghtage PR
[No. - . L R ' percent ol
T --Present status ofdalry mdustrymMaharashtraand e

" “|'India’. o EEAC

| Definition and composmon of nnlk
S Phys1co chemical properties of milk :
- .| Microbial quality of r raw. m11k Factors affectlng
| composition of milk - . .- _ pe e e
" |'5 7. - |’Physico chemical and n:ucroblal sta.ndards i S R R
| daffcrenttypesofmlﬂc ' R TP T

SN
el

e | Nutritional importance of milk and its constltuents. o

7,8.and | Reception and-processing (platform test, chlllmg, 4 10 AR
19:-. .. | standardization, homogénization, pasteurization,” | - o
' ' storage and marketing) of milk R

110,11 | Classification and composmon of milk products R D [ e
| and 12 | (héat coagulated, hicat and'acid coagulated, . |t

- | evaporated, fermentcd frozen and fat nched
| products) -

[13 . [ISI,PFA and AGMARKstandards for milk I R R
| {products . TR SRV

; -:.Internatlonal requlrement for export of dan'y - 6
produgts : R IR SRR

15 Preservation of milk and nn]k products by bio, " - j T s
- | berbal, chemical and physical preservativesinuse | -~ " S

116 Utlllzanonofdaxrybyproductswheyandhlgh B 8 B
" |'acid milk PR b

Nz Packaging of milk and mllk products w1th modern'l'-‘_ w8 "':. B AR

'- techmques




78

Maharashtra Agnl Universmes Exam. Board Dapoh' |
. SEMISTER-END EXAMINATION

_ . B.Sc.(Agri.) Course
Semester : VIII - . Academic year: 2005-2006
" Course No: AHDS484 . Title: Technology of Milk and-
T © .. Milk Prodicts
Cred:ts 2-1+1 o o Total marks : 40

" Day and Date: Tuesday, 18.04.2006 Time: 14.00 to 16.00 Hrs.

. Note 1. Solve ANY FIVE queshons from Sectzon ‘A’
' 2.’All questions from section ‘B’ are compulsory
3.’All questions carry equal marks, _ :
4. Draw neat dxagrams wherever necessary o
_ . -~SECTION “A”. )
Q1 Wnte the present scenario and weaknesses of Indian dairy mdustry
Q.2 Define milk and explain in brief the physico-chemical properties. - . - T
Q.3  Describe: Operation Flood Programme and 1ts unpact on dau’y development m

°

. . India,
Q4 . Write the procedure of preparatlon of followmg products (any two) :°
* a)Khoa. b.Paneer - - . c. Lassi-

Q.5 Define pasteurization of milk and expla;m dlfferent methods of pastcunzatlon
Q.6 ° Write short notes on (Any two) :

1. Clean and. hygienic milk production 2 Standardjzatlon of xmlk L
3. Classification of mdtgenous rmlk products on thc basis .of methods of a
... production. o _ . :

- Q.7 Differentiate between (any two) R
" . aChakkaand Chamma’ ~ - - b. Ice-cream and Kulﬁ_ S
) Sweetened condensed rmlk ‘and khoa : ; SR

' ' L SECTION «B

Q.8 Deﬁne the followmg terms: . -
a. Paneer  b. Standardized nnlk c. Double tonned mllk

-d Recombined milkk- <~ - e Homogemzatron of rmlk
Q Fill in the blanks : .
a. :Mﬂkprotemrspresentm....'...'.'....statemmﬂk S
b. - Crossbred cow milk contains . 3S.... % fatand ...... %SNF. -
c. . Specific gravity of buffalo milk ranges from-...... To .........
d. - Table butter contdins &9...% fatand 3... % salt.’ L
e. -Ice-cream should contain minimum ..&‘. % fat and [ % total sugar '
Q. 10 Match the p:urs L - :
LA Evaporated rmlk O © 1.Cheese .- .
. b Rennet (1) - . 2.9%fat - e
- ¢. Homogenized rmlk@ *. - 3. To check spore fonmng bactena
* d. UHT Milk(2) - 4 More than 99 % fat ST
e.Ghee (W) . .. - * 5. No cream line
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Maharashtra Agril. Universities Exam, Board, Pune
SEMISTER-END EXAMINATION

B.Sc.(Agri.) Course.
Semester : VI * Academic year: 2006-2007
Course No.: AHDS-484 : Title: Technology of Milk and
' Milk Products o
Credits: 2=1+1 Total marks : 40

Day and Date: Tuesday, 24.04.2007 Time: 14.00 to 16.00 Hirs.

Note : 1. Solve ANY FIVE questions from Section ‘A’.

2. All questions from section ‘B’ are compulsory.

3. All questions carry equal marks.

4, Draw neat diagrams wherever necessary.

. _ SECTION “A” ,

Q.1  Enlist the factors affecting composition of milk and explain any two of them.
Q.2 Describe different phases of operation flood programume. :
Q.3 Enlist the methods of pasteurization and explain in short HTST method of

pasteurization.
Q.4  Write short notes (any two) : ‘
1. Nutritive value of milk 2. Homogenization
3. Over run in ice-cream 4. Chakka and shrikhand

Give the detailed classification of milk constituents and describe milk fat.

Q.
Q. 6 Enlist the physico-chemical properties of milk and describe any two properties.
Q.7

Write the procedure of preparation of following products. (Any.two)

‘1. Yoghurt 2. Kulfi 3. Chhana
. SECTION “B”

Q. 8 Fillin the blanks : —
1 -‘Energy value of milk protein s .......... Cal /g, (9.3/ 4.1 / 1.4)
2 Emulsifiers are used in the manufacture of .......... Product (khoa / ice-cream /

channa) — T
3 Colostrum is practically normal after ......... days (S/10/ 15).
4, Milk is rich source of ............ (iron / copper / calcium).
S milk contains higher perceniage of lactose (Cow / Goat / Hum )
Q.9 Define the following terms :

L Milk 2. Pasteurization
3. Khoa 4. Dahi
5. Standardization.

Q. 10 State whether true or false.

1. The yellow colour of cow milk is due to carotene. T

2. Standardized milk should contain 5.4 % fat and 8.5 % SNF. +

3 Proteins are among the most complex of organic substance. T
4 Chhana is a desiccated product.f=

5 Average titratable acidity of fresh cow milk varies from 1.032to | 035
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1.2. SOURCES OF FARM POWER.

There are different : |
classified as: . e
1. Human power
. 2. Animal power

3. Mechanical power
" (a) Tractors ..
" (b). Rower tillers
. (c) Self propelled combines s
(d) Oil engines~ - : S ._
- (1) Diebel ‘engine B
o .Qs.wmﬁ.ou\mmm._dmm:m engine’
- ‘Electric power, and v
Renéwable energy
time there is
animals.

v

.

@

gy (Bio Gas + m&w.w + Wind
gradual increase of. all power

- . .

). With passage of
units except draft”

Human Power

" Human power ig

an important s: :
ments and tools. 'St P ouree fo

. Ure r owmnmmsm small imple-
winnow msomma\ worle like chaff cutting, lifting Emmww
; 1nnowing and many .othe L work he by r Y

labour. An -average ‘man can .M.mﬁ&ow such works are done by manua}

. ; . P maximum power of ab
-watts (about 0.1 hp for daing wmm:p work), © _ out 75

.bﬁ,mgﬂ Power : :
‘ Power developed by an aver
(about 1 hp) for usual farm wor
farm work in all seasons. Besi
. buffaloes, horses, donkeys
different.places. . : “

A draft animal can exert abou .
. e Ut one—ter ;
- for doing farm work, : one= nmsﬁ..y ml‘!H\lH@.v of its Uo

——— .

.

Wme wu_mr. &. vc:oowmwmmdopaq.mo watts
-Bullocks are employed foral] ¢ .
des bullocks, « v

_ sther animals like camels,
BEo.w. and’ myogmsmm are also used at

dy weight

-
.

goorwao& Power :
Mechanical Power includes;
(@) Tractors J
~ (c) Oil engines
. ... (Diesel engines-& Petrol or K
. (d) Self propelled combines o

Oil engine (Internal co ion- .
TR mbustion “engine)- . -
converting fuel into useful work. These mSMMSo m,h.mm.%m gmow mJ\MMM.H we for

(b) Power tillers

sene engine)

(a) Diesel engines, and
(6) Petrol or Kerosene enging.

sources of farm power in India which -are

K i) 31— 40 hp

FARM POWER AND.-FARM MECHANISATION Lo

Thermal efficiency of diesel engine varies from 32 to 38 percent,

(o e ey e

e T

. whereds that of petrol engine varies from 25 to 32 percent.

In modern days, almost all tractors and power tillers are operated
by diesel engines. Stationary oil engines are.used for:
(@) Pumping water - (b) Flour mills .
(¢) Oil ghanis (d) Cotton gins
(e) Chaff cutter . (A Sugarcane crusher
' (g) Thresher ° 3 (hy Winnower
(i) And many-such equipments.

Tractor

, " Tractors are available in following classes, depending upon hp:
(i) 20 hp . () 21 - 30 hp-

(tv} 50 hp and gver.

< 3 " The most popular tractor is found i 31-40 hp segment, which"
" &X' accounts for about 60% of the total sales in the country.
v Tractor manufacturing was started in India in the year 1961 by
first manufacturer M/s Eicher Good earth.
I The number of tractors increased {rom about 2 lakh in 1971 to
about 3 millions at present. .

| e TRy —

«

r Electrical Power

, Electrical power is used mostly in the form of electrical motcrs on
H the farms. Motor is a very useful machine for farmers. It is clean, quiet

and smooth running. Its maintenance and operation nceds less
attention and care. The .operating cost remains almost constant
throughout its life. Electrical power is used for water pumping, dairy
industry, cold storage, farm product processing, fruit industry, poultry
industry and many similar things for farmers.

Renewable Energy.. _

" 1tis the energy mainly obtained from biomass, sun and winc. Bio-
mass energy, wind energy and solar energy are used in agriculture and -
domestic purposes with suitable devices. It can be used for lighting,
‘coolting, water heating, water distillation, food processing, water pum-
ping, diesel. engine operation and electric generation. Renewable
energy is inexhaustible in nature. .

H.w..?m.wmﬂmﬂm AND DEMERITS OF DIFFERENT FORMS OF
POWER
Human Power::

Merit
L. Easily available

Demerit

| 1. Costliest power compared to all
other forms of power.
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ELEMENTS OF AGRICULTURAL ENGINEERING

Fable 1.2. ><mw§¢:ﬁ.@ o,m..wumn_g Power in India

Year Total -+ Source wise %
pouser, T . —
Wi he Animate power Mechanical | Electrical
._ o (Humar + arimal)
1951 | o025 o974 2.1 0.50
1961 - 031 949 87 | 140
1971 0.36 " 792 7 | 163 4.50
1981, 0.63 48.2. - 0 323 19.5
wwMH 0.92 _ 345 34.7 30.8
11999 1.25 25,0 _ .
' (Estimated)] - ;.o e -

Source: Agricultural statistics at'a Emdom 1999,

. Desirable Farm Power under Present, Circumstances.
(&) Tractors _

oTs. -86/1000 ha @ 15 ha/tractor, or
A:V Power tiller 200/1000 har @5 ha/power tiller
(¥ii) Draught animal ~ 1000/1000-ha or . _
a mix of all the sources of power in different proportions.
15 FARM MEGHANIZATION |
Concept of Farm Mechanization
Perm mechanization is the application ineeri
n_x . > application of engineering and
..nmnT505m%F5 mm.n.pﬁthchwgqjmgm:o o aj 5|m|mm.~ etter W@N to
iniprove productivity. This' includes deve opment, application and
management om” mz anrm&om_ aids for field production, water control
Wm«mﬂ&&mﬁ&ﬁ@ storing mvm processing. Mechanical aids M:&cmm.
and moon. animal drawn equipments, power tiller, tractor, oil engines
. electric motars, processing and hauling equipments. ,

m_.HMmﬂs anwmﬁ.ﬁng does not mean the use of only Em machines
and tractors for farm work. gmormaﬁmﬁobmmNSmmawmmoa H:.oCmmm

EEoanoiaon:m‘swm:amam. j i i
.. A ., me gap for self. adjustment of varioys S
without causing sudden impact of changes. 1ous fnputs
Scope of farm Mechanization ..

" There is:a good sco
~ countries, South East Asi
1 reasons: -

S Improved irrigation mmom..H._.ﬁ.@ in the area.
h) Fﬁomcoaog:wm.:_\%@mwmm variéties of seeds.
(éii) Introduction of T fer

.Emw mmolmxa. of fertilizers ' Ca
different erops. - émmm for
(v) Introduction of new crop

S in &ﬂmambﬁ parts of the country:.

pe of .3«.5 . mechanization in India, Gulf
a and ﬁzomw countries due to the following

IR RN |
\..”\.Hj, g . m,e ﬁ%

‘ - /
FARM POWER AND FARM MECHANISATION ) 7

S e s Ly ovnrono S SN O

?VKCE.owmw?:_wlmvmmﬁ.msa ”.:,_amrm?wmcﬁ?wioz.mozoémmms
“different parts of the country. )

The above factors are responsible to encourage farm mechani-

zation, which can be viewed with the following points in mind:

(a) Population of the contry is increasing day by day. Steps have
to be talen toarrange food and fibres for such large population
by adopting intensive farming in the country. Intensive farm-
ing required machines on the farm. .

(0) In multiple cropping system, generally high yielding variety of
seeds are sown, so farm operations are required to be com-
pleted in limited time with economy and efficiency. This is
possible only with help of mechanization., :

(¢) Farm mechanization reduces drudgery (boredoni, monotony) of.
labour to a great extent. A ploughman has to walk about 66 km
on foot while ploughing one hectare of land once by bullocks
having 15 cm. furrow width, . .

(d)-Alarge number of female worker and children work ¢n farms
unwillingly due to" shortage of power. ‘From the human stand |
point, it is not desirable to ergage females -and children for
-arduous farm work. . l B

A child . must go to school and woman must devote time for-mana-

ging home affairs to make life pleasant. If machines are used, the |
following relief ;may be expected: S .
() A farmer and his animals can be relieved of hard work.. .

(i7) He will do his job with machine better and quicker. _

(iii) He will get more leisure and devote more time to other work.

(iv) He will earn ,.Goﬁumw living and enjoy life in nice manner.

(v) The proper utilization of basic inputs like water, seed and fer-
tilizer will be possible only when proper equipments are used.

(a) The seeds and fertilizer should be placed at a certain depth
with respect to each other for the optimum interactions of the
twe, which is possible by a seed drill.. . _ ,

(b) Seed bed should be prepared to required tilth for better crops.

(¢) The field should have uniform slope for better irrigation and
_drainage. . _ _
(d) There are certain operations which are rather difficalt to be
performed by animal power and human labour such as:
'() Deep ploughing in case of deep rooted crops.
(ii) Killing the pernicious weeds by deep tillage operation. .
(éit) Levelling of uneven land. )
(v) Land reclamation : -
(v) Application of insecticides during epidémic seasons.



"o st yndine JIom sayy pus Lepsey $'0-g'0 Inogqe w.ﬁ.mucwEﬂ&Ew Jeuon
-Ipe13 JO Lyoeden prey ayy, 9oInos Iomod se s[ewue JalABY SIDULLE) -
3 pesn axe sygnoyd ?Sog EsoE ﬁam maEsm Tios s:mcoﬁ%ﬁe

. : *SULI
1e00] 44 guﬂu&ﬁﬁ«ﬁ ale mucoEmﬁEd Esﬁw HEE« u.o Jaquinu agxe|
e jueseud 3y ‘syucureidur xeyje Awew pue siederds ‘syaed pescrdwy
muw:m»,ﬂ mum%vd& ..Nmﬁmﬁ ‘Teqrooy osodand rnu ‘s{[Iap 192Z1{1319) Wnd
-paes ‘[[LIp PIas ‘SMO1IeY ‘SI0JBARITND mﬁmsoﬁ 19935 paaoadu sepryoul
‘ST, "S10 Jo L4rpenb pue jndino 9yj s9sELIIUT uszmaﬁﬁ poaaoaduy
m\,EwEBQEH waexp fewirue uodn pusdop SISWIE] %08 Uel) 10N
madoﬁoaﬁu vo.»ouaEH TAARI( [Ty 1Y
"uoI41pU0o 1820] 03 JUIPI0008 JUSFX
owos 03 d.mﬁmow pug 9zl1s ,:oﬁ uy kﬁﬁ,. ﬂoop [enueur 9yy, 'Swojl [yons
Auew vda S||LP poos vmumpwao %:mscdﬁ :s90Y o puey Juoy ‘a0y puey
1eoyMm | mch# Suraunad “danigyy, ‘seyyaIs gepnoul £10983e0 STy, owy
jrum Jod “yIom O jndyrio oYy seseaIOUL 3] 133104 93 Yo urex)s [eorsdyd
93 Burzrwpurur Uy G uﬁmﬁo&ﬁ mbﬂa [003 [enuewr posocadury

Eoo.H renueyy] paaoadmy *1

_ : 039 pmamﬁﬁ ‘1ofeads
‘sdund cod.mmrr: ‘“IaysaIy) I macwEQSwm Areuonye)s yQ
. wrIe} 943 uo sjrun BuLiry woisny
_ EcmEoﬁEﬁ pajelado Jo30eay,
wucmEE&EA Esmuv [ewrue pasorduwy
§1003 Jenwew poaoxduy -
, \mwﬁomwumo |e1ouad wd:so:& oy

JIopUN PoMBLA aq Ted m%ﬂ ut cos.aﬁc«cumﬁ wrey Jo Snyess Judsalg

VIANI NI ZOHB<m§ \mﬁ.E WYV JO SNIVLS "9'L

‘seare
| eany ur wwmmusoocm aq oy vo.:sgp 1 wpgshs Junry woisny “T1
. aosawﬁa rewads SOAIQSOP. hwoﬁoﬁxowu 189ATeY. 3504 ‘01
'sdutuges 10Yj aaoxduit 03 s1003
puey ago 0} 9OUL)SISSE [EOUBUY PIaU -SISNI0OM SSa|pue] 84 ‘6
*danymotide 03 Suwesurdue Jo .ﬁ.oﬁmoz&a Jo mﬁw.mmm SNoueA
uo 9jep-0ydn sisulie) ay) deay 03 mnaoo,w punos uo poaysi|qe3sd
mn 03 paJinbaa st uoreonpy uotsuSIRY Juuesuldug feInjnoudy ‘g
seuryorw pue juswaidw jo .
£31penb. Jey3aq. mEESEaE .Su mo:om fewgsnpur 9y} aaoxdwi oJ, “z
: , 'SuOIgR)S Jurysey
Hchuacuw@E Jo seuyy 3yy wo coﬁmum md:mwu 1030813 9010JUTdI OF, '9
'saunyopul
Jo. mfaa. wuaam vcm sitedsa uou mu.sdoo o3enbopt ysyqesse 0F, °§

~ M 0

o,

6 _ * NOLLYSINVHOEW WYV ANV HIAMOd WV

O.Z...HmmeHQZm A.«ﬁDFJDOHMO‘«.&O SLNMIWITH

e Bl Dl

s15Eq Ecoamw uo mpmaﬁomﬁ
pue 1omod E.:mm hom seajusy. Jupenieas pue wSuwmu Mels qr 'y

'seuTyoR W Jo.aredel pue asuUsjUIEW ‘uoly
-e1ado * ccsoﬂ;am xadoxd Surpredsa bmchmE pue temod wrrey

oYy U0 s1osn pue ‘siojerado ‘sueIUY0a) ‘sotURYdew ‘SIdeuITus
03 Jupurery Juryredun 105 soayuoo Juiure o3enbape wado o, 'g

-+ "juawdinbe jo Burorates pue ofes ‘senwedes Tayg uerd

0} soLIYSNPUL 10 siseq apwoad Lew sy, "uogEsTIRYdI UL tIrey -
uo Aoyjod {BUOIFEU o3 Juowaidury ) Lpoq xade-ue ysnqe3ss qy; ‘g
"UDIPESTURTOI W ULIEY U0 m&%& Tsuorjeu @ doydAsp oF, 'Y

UOIB2ITMBYIR )] WIe,y 20y uoyysaiing

"PuUTYORW. JO ?bﬁou_@:aﬂv Bﬁ,&mﬁ.mﬁ ‘01
mm.aE.omE 309500 431 6

19Inyoey
-auew pue wonezredio o1e9ser usemoq UOTIRUIPI00D JO Joery g’

Iamod wew peures) yo yoer g
SAUYOBW 10} Sal31|Ioe] ._wEo:me pue xredau jo ¥oeq ‘g

U0rjeIado JUDISHIP 10) SUIYORTW ULTE) 9[qe3Ius Jo ¥oery g
A13unoo oYy uL o[qereAr ae SfewTUe Jeap sjenbopy 'y

- dlqerreae A[Ises ST Inoqe] peInjuonsy g

SI9UWLIB) JO \mﬁow%o_mcswgg £897 g

- %EEE pue[ [[ewg |

‘elpuy
uy ﬁoﬁm.ﬂcmzooﬁ E&& Ut $1039%€} mﬁ:ﬁE: oYy s mE\so:o(« /Yy,

/ UoNEZIUEL apy Eumh Ui 10308 wcS:EA

_.mmmﬁa [earr uy Ecmamoﬁ ﬁﬁm ssaydoxg ‘o1 .
N Tswrey yo £yrudip paaoaduuy g
quuE O} 1IN3al O1WOU00e PasesIdy] g
puey jo 35505@8& paseaxouy 1y,
spoupoxd pooy pue sdoad 3o $S07 Jo uowgoNpay 9 |
anogey Jo £193pnap jo uoijonpay 'g
£393es jo juswedueyuUy ‘¢
JUBWIUOIAUSD HIOM §O yuswwaoxduwy 'g
- uorgessdo jo uoIs[9. g g
“uolyetado jo mmmc:oEQ T
.zosmﬁcmﬂowg wrreg jo ﬁmodwn 93 vxe Sumoy|cy oy,

oy EEGGLO@S wWaLe i JO mudocw\m

o

"uorafduwos 103

“O¢jShIes 10y yuewdmbs [esrureyosw Axeayq posu suorpeiado sy,

LS

o ! i



8]
Cw
‘

N&&.@%&QN QOS@.&&«.@? N@%@ﬁﬁ

3.1. HZ_HWOUCO,EOZ

Heat engine is a machine for oos<9.hszm rmwﬁ mm?_ovmm 5 bur-

ning fuel into useful work. It can be said that heat engine is an equip-

ment which generates thermal eriergy and Qwsmmoagm it into mechani-
cal energy. Heat engine is of two typas:
- -1.'External combustion engine
2. Internal cambustion gngine
—T1. Exiernal.combustion engine. Here the 8565905 uses heat
. in form of steam, which is mmsmwmﬁa in a boiler, placed entirely sepa-
* rdte from the working cylinder. Dy Internal 8:&:&8: engine, the

combustion of fuel takes place inside the mbmq:w 8;5@9. and. Uomn is
. gener ted within thie cylinder: of tlie engine. M..

. Internal combustion engine. It is the mbﬁsm -designed to
.&m2<m its power from the fuel, bunt'within ﬁ»o engine cylinder. [t uses
the expansive force of gases. pro iuced by burning the fuel within the
cylinder. The mmu@nmnmm heat is converted: into useful power by a-
piston, constrained within the, cylinder. The. motion of the piston
. rotates a crankshaft with the help of a connecting rod. The heat that
. supplies the energy for worki: ag substance is generated within the
cylinder. Hence the name is given as Internal combustion engine.

There are two ways in which combustion takes place in the cylinder:
) By H.m?m explosion of air-fuel mixture within the cylinder;
when it is ignited by a mvmi,n is:called constant volume. com-

bustion (C.V.C.).

AS Combustion takes place v% aoé burning’ ;&ms the fuel is

_ injected into w:mE% Q\Svnmmmmm rmmdom air contdined in the
" cylinder. This is called constant wxmmm:wm combustion (C.P.C.),

because when the combustion takes Huwwoa the pressure in the
owrsamn is almost constant.

3. N THERMODYNAMIC CYCLE!

¢ It is a series of events that ~.mbmmw n,ntmm?mm in ‘a nmmﬁmq

. mmpﬁmho@ The cycle consists of events n&czm place - between two
successive -explosions in a cylinder of the engine. There are several

" typesof’ o.,\orwm cad thermo- 35256 &a__m dmmm for internal ooBngcn

_—

i

e

INTERNAL COMBUSTION ENGINE | | SR

engine is of two types:
1. Otto cycle and
\ 2. Diesel cycle

S OTTO CYCLE
In this cycle, the heat is
taken in at one constant
volume and rejected . at
another constant volume of «un

L cons B e
the c¢ylinder. In the pressure ‘A _ ] I%
. ' . _

T PRESSURE

yolume diagram Am,_m 3.1) of u
the Otto cycle.

V, = total cylinder
volume. _
clearance volume.
piston displacement.

 VOLUME

[t}

Fig. &.1. Pressure-Volume diagram
of spark ignition engine
A

V-V

I

{t

‘The line MN represents .atmospheric pressure level and AB
represents the admission of the charge at a pressure slightly below the
atmospheric pressure, BGC represents the compression of the charge
ia the n%rsamn where the ignitien gecurs at the point-C. The line CD
represents the préssure rise in the cylinder, which occurs at. constant
volume Vy. DE represents'power stroke of the engine. Exhaust takes -

place at the point E and the pressure reduces 59»1% to atmospheric -
pressure during the exhaust stroke FA.

Analysing the leat and the energy o<oﬂ<om in ﬁsm @:samﬁ ﬁrm
thermal efficiency (n) of the engine is given by:

-1

where

-2

7 o ET
oEmwm:ﬁ@,\oHEﬁm <m

_ S ; total cylinder v , V;
r = compression ratio = Y r volume 1

c, .
= air constant = =% = 1.4
\c
Qt, m@oowmo heat at constant pressure
C, = specific heat at constant vohire

Engines based upon this principle’ of ‘otto. 36& is called -Otto
engines or Spark ignition engines.

2. DIESEL CYCLE
Y

i

- In-diesel “¢ycle, the heat is ﬁ&nm: in mw constant pressurs and
rejected at constant volume. In the pressure-volume diagram (Fiz. 3.2)
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34 - ELEMENTS OF AGRICULTURAL ENGINEERING
: [ mw. - . e ) .. i i
1, Suction stroize o
2. Compression stroke . SUCTON sTROKE COMPRESSION STROKE
3. Power stroke . I
4. Exhaust stroke ‘ INLET. vaLve - )
- 1. Suction stroke. : . .OPENED L aiston
During suction stroke, i _ \ v
only air or mixture of air ~oRaNKcAsE @m.u

the cylinder. The charge
enters the engine through
the inlet valve which -
remains open during adm- _
ission of the charge. The!
exhaust valve remains _ )

ing this stroke. . \._/© a
%MMWMH.QNMMM..%E the engine - POWER stROKE EXHAUST STROKE
cy :sm.on .Mm less ﬁu_ms mggo-_. ' Fig. 3.3..Four stroke cycle engine
spheric pressure during - . _

INJECTOR
CYLINDER WALL

.ﬁ/ ..nwz.“mojzo " ROD

 this stroke [Fig. 3.3 (a) and 3.4 (&), __ ‘

;- Compression strolke.
The charge taken in the

cylinder 'is compressed by the INLEY VALVE OPENED,

,  Piston during ‘this stroke, The lﬂ.. odd—_ /N -
' entire charge .of the,cylinder is . ST
‘compressed to a small-volume - SUGTION STROKE o
contained in the clearance @ S
volume of the cylinder. If only "/ BOTH VALVES cLoSED
air ‘is compressed in the .

cylinder (as in case of diesel _lm“.l...ll,_.l
-engine), the fuel is F.“.ooeo@. at’ mwmuzmmm_oz
the end ‘of the compression )
stroke. The ignition takes place '+ BOTH  VALVES cLosep
due to high pressure’ and T
temperature, If the mixture of .
air and ‘fuel is compressed in .
the cylinder (as -in case’ of VALVE oPENED
spark “ignition engine) * the - |
mixture is ignited by spark . [~ 1 S '
plug. After ignition, tremend Ly L 71

ous amount of heat is ‘gene- " _.._.mxm>c2m&
rated, .causing very “high -7 . ¢
‘pressure in the cylinder which
pushes the piston backward for
useful worle. Both valves .are

STROKE

+ i
"POWER STROKE

R S)
_.mxzbcmﬂ

STROKE

- Fig. 3.4. Position of pistons with
respect to crani: shaft rotation
in four stroke cycle engine

INTERNAL COMBUSTION ENGINE

|
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I f- L

closed during this stroke (Fig. 3.3 () and 3.4 ).

Power strolke.

due 'to combustion of fuel causes

backward at regular intervals. The oo
crank shaft transmits the power to the

- ‘'work, Both valves
Exhaust stroke.

during this stroke. Al}

cylinder becomes ready

closed and exhaust valy
and 3.4 (d)]. .

Thus it is found that out.of four s
stroke and three idle. strokes. The p

momentum for

useful work.

pression, power and exhaust are

completed. in two strokes of the
Piston

. and  one complete
’ revolution of the crankshaft.
There is no valve in this type of
engine. ‘Gas movement. takes

" place through holés called portsin’
The

the cylinder [Fig: 3.5 (@)].
crankcase of the engine is gas
tight in which’ the -crankshaft
rotates. :

First stroke (Suction +
compression). When the piston
" . moves up the cylinder’ ;
two of the ports, the exhaust port
and the transfer port, which are
rormally almost opposite to each
other. This traps a-charge of fresh-
mixture in the cylinder and
further upward moveraent of the
piston _compresses this charge.
Further movement of the
cylinder suction p

Into the crankcase.

and 3.6].

mooo?.&__. strolke (Power + Exhaust).

o

During power stroke,

are closed during this stroke [Fig,

it-covers .

piston alse
- More fresh mis
Just before the e
the cylinder is ignited as in the four

the high pressure developed
piston to be forced forward or
nnecting rod with the help of
' transmission system for useful
3.3 (c) and 3.4 (¢)].

the

Exhaust gases go out through exhaust valves
the burnt gases go out of the engine and the
to receive the fresh charge. The inlet valve is
e remains open during this stroke [Fig. 3.3 (@)

strokes, there is only one power
ower stroke supplies necessary

0O m‘HﬁOEm CYCLE ENGINE
n such engines, the whole se

quence of events i.e. suction, com-

SPARK PLUQ -
OR INJETOR

CYLINDER .

Fig. 3.5, Two stroke cycle engine

uncovers a third port in the
cture is drawn through this port
nd of this stroke, the mixture in
stroke cycle. [Fig. 3.5 on.m;a_. (d)

The rise in pressure in the
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Principle of diesel engine’ _ .
In such engines, only ‘air is drawn into the cylinder instead of
. mixture of air and fuel as in carburetor S_.\dm.mzmwmm. Compression of
the air-during the compression stroke malfes the charge very hot. To-
wards the end of the stroke, diesel fuel'is injected into-the cylinder in.
atomised form which ignites in the cylinder, causing rise in pressure
which forces the piston down. No electrical ignition system is providéd
for sparking. e
The basic elements of diesel engine are same as spark ignition
engine but the method of fuel introduction and ignition are-different to
a great extent. The engine has high compression ratio hence the air in
the cylinder attains very high temperature and pressure at the end of
the compregsion stroke. At the end of the compression stroke, the fuel
is sprayed into the cylinder through atomisers (injectors). The cylinder
contains air at high pressure and temperature, hence the fuel begins to
burn as soon as the fuel reaches the cylinder in atomised form. Sucl.
engines are called compression ignition engines because the ignition of

fuel takes place due to heat of compression. Diesel engine is equipped -

with fuel injection pump and injectors, The injectors protrude into the
combustion space of the engine. . . ‘

Special features of diesel engine.. - _ L .

1. Engine has Emﬁ.nogvnmmm_wos,ﬁmﬁo ranging from 14:1 to 22:1.

2. During compression. stroke, the engine attains high pressure
ranging from 30 to 45 WN\oBm._wnmmEmr. temperature of about
500°C. .+ e |

3. At the end. of the compression stroke, fuelis injected into the
cylinder through injectors (atomisers) at a very high pressure
ranging from 120 to 200 kg/em®. _ E

4. Ignition takes place due t& heat of compression only.

5. There is no external spark in diesel engine.

6. Diesel engine has better slogging or lugging ability i.e. it

SmmsanmEmgw non_nwsm .mowm_o:mmwacwmsosomﬂgmmnm”oémn
speed.. : T o :

Operation of diesel engine N

For. operation of diesel engine, the piston is.placed inside the
cylinder and it is attached. to the crankshaft through the connecting
wod. The piston is moved up and down in the cylinder. This up and
“down motion of the piston is changed 'into rotary motion of the
crankshaft by the connecting rod. Fly wheel is attached to the rear end
of the crankshaft. This makes the shaft revolve uhiformly when the
engine is running. The cylinder is tightly closed at the top by cylinder
head which houses inlet and exhaust valves. Inlet valve admits air into

s ELEMENTS OF AGRICULTURAL ENGINEERING -

INTERNAL COMBUSTION ENGINE 39

the .oﬁm:am_n and. exhaust valve allows the burnt gases to go out of the
engine. The <mH.<mm are held closed by valve spring and are made to -
open by means of rocker ‘arms, which are operated by camshaft
through valve lifters and push rods. The camshaft and fuel injection
pump shaft are driven by the crankshaft through gears. The fuel
mcvw.rwa by fuel injection pump is injected into the cylinder through
fuel injector. Fuel is ignited by heat of compression and piston is forced
back by the expanding gases. Thus cytle is repeated.

Combustion Process in Diesel engine

. In Diesel msm.mb.m“ only air is compressed in-the Q\zumow by _nrm.
piston. Then fuel is injected into the ¢vlinder approximately. 15° before
top dead centre (TDC) and continues to approximately 10° after TDC '

DELAY PERIOD

, "AFTER B _
% : LK URN
= e
% , A..\J ol
A_Wn._. . | < V - |
o . . INJECTION
= _02502/ 8 AL PERIOD
Wh... . ;.:CL..mm..:n.,uZ \ e //. .
© STARTs /m P a
»ﬁ S D : A’}hm!v.u s N //I/
e : ' BN .
o BURNING PERIOD . S
pe : 1 T~ -

APPROX. 5/1000 SECOND-

s = CRANK ANGLE (DEGREES)—
. /. .
Fig. 3.7. Combustion process in Diesel engine

(Fig. 3.7). Due to fuel being in highly atomised form, it is self ignited by
?mm.ﬁ of .nﬁa compressed air. That’s..why compression ratio ofdiesel
engine 1s required to be high (14 to 22), and the compressed air
temperature to be over 500°C. , ‘

Tlhie combustion takes place in the following four stages:

(a) Delay period befare ignition (Fig. 3.7). During this period
some fuel has been admitted but has not %mn been ignited. >m.
the completion of Delay period ie. at the point B, ignition

- -starts with rapid pressure rise, .

(b) Period- of rapid pressure rise and heat transmission
3 Qo : . e <

(Fig. 3.7 during B-C). -Once rgnition has been started and a

flamea actahlichad RS S T T T oW - -
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8. Flask test. Tue fiash polet of-an oilis the temperatire at which
inflamnmable vapours are given off. The o; sample is heated and the
ﬁmgvmnmnﬁm at which distinct flash is- oEbSma when flame is passed

¢+ over the container is called \Nmmr. .uo:i The results are important for
safety and fire protection measures.

Qualities of diesel fuel .
The diesel fuel is of two types: -
1. High speed diesel oil (HSD) -
2. Light diesel oil (LDQ)

High-speed diesel oil is used for ”?mr..mﬁmma diesel engines. It is

- lighter than LDO. Light diesel oil ym the main source of ?m_ for m_oi
speed engines.

SU~omm~EeroEP Um mnoo‘».wo:a. ﬂ.o:w owmﬁ% ».9.9@,5 annmn dirt
and moisture. L

(if) It ‘must be able to b@:omdo_ ?m fuel pumps and fuel injection
nozzles. Light fuels lack sufficient Euzomgsm qualities.

(iii) Diesel fuels are rated wooo.:u:sm to the cetane number, which is
the indication of ignition quality of the fuel. The higher the
cefane 553@9, :6 doﬁﬁmn nr.m ﬁgsos quality of the fuel.

Fuel ooadﬂmioz

, The process of fuel oo:&c.msos oo:<mn.$ the chemical energy of the
- fuel into heat energy. Fuel ooBGCmgos of 1. O engine takes place in two
ways: :
() A mixture cf air and ?Q 18 oogcammmma and Hmd;m& 3\ a spark.
3 This is called spark ignition engine or carburetor type engine.
* (if) Air alone is compressed and fuel is injected .near the end of the
. e ooB@Sm.ﬁob mnmm._..mqw Fuel is 'ignited by the heat of compression.
: This is called diesel engine or compression ignition engine.
For getting maximum power. mHoB drw omugnmwoﬁ engine, it is
essential:
(i) To'msaintain proper Eovoagos of ?& and air.
. (7)) Tc ignite the mixture-at the proper time:
 Best.xesult is obtained when carburetor is so adjusted that air- fael
ratio is about 15:1. Such mixture is called chemically correct mixture.
This relation is explained.in the following example:

Tixample 5.1. Find air-fuel ratio for complete combustion of fuel ir.
@ carburetor-engine, using petrol which approximates to hexane CeH .
" Solution. Air contains 23% oxygen by weight.

‘Petrol ‘when- q:xma with oxwmmﬂ mo,.Bm ¢arbon didkide (CO,) and

wafer, - o
Qamwo.{_‘ ON — OONL.H.HNO Cv

1L

-r .ﬁu;:v%w: L,

FUEL SYSTEM h 79
After balancing the above equation, it is obtained as:
NAOmH\H:v + M®AONV = HMAOONV + HPAmNOv
or (2 % 86) + (19 x32) = (12 44) + AHP X Hmv or 780 = 780 ~
Ox%mms per Fm of mcm =22 - 954 Ew.

Correct air m_.:uE.% per Wm of fuel = 3.54 x 100

23
15.36 kg.

7]
H

‘Ooﬁ.moﬁ air-fuel Ego - 15. wq 1.

Ve ~%.2. FUEL SUPPLY wﬁmﬂﬁg IN SPARK mQZHdeOZ ENGINE
he fuel supply system om spark :qESoD engine consists of:
H Fuel tank . Sediment bowl -
3. Fuel lift pump' P Carburetor and
.5. Fuel pipes. -

In"Some spark ignition engine, the fuel tank is placed akove the
level of the carburetor Qﬂm m 2). The fuel flows from nrm fuel tank to

TANK N

= AR :Fma EXHAUST

,.
% ;. . INLET z»z_mo—.g// Uy
mZQ_Z.m \
| |
24 ——
H 2 u\\\\“\\4\
g - FUEL FAILTER
>
3 —~ CARBURETOR

Fig. 5.2. Fuel system of spark ignition engine

the carburetor.under the action of gravity. There are one.or two filters
between the fuel tank and the carburetor. A transparent sediment bowl
is also provided to hold the dust and dirt of the fuel. If the tank is
below the level of the catburetor, a lift pump is provided in betwéen the
tank and the carburetor for forcing fuel from the tank to the carburetor
of the engine. The fuel comes from the fuel tank: to the sediment bowl
and then to the lift pump. From there the fu€l goes to the carburetor
through suitable pipe. “From ﬁrm carburetor, go mzmﬂ goes 8 the engine
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