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]
Foreword

Dear Learners,

This book is intended to serve as a ready reference for learners of vocational
higher secondary schools. It offers suggested guidelines for the transaction
of the concepts highlighted in the course content. It is expected that the
learners achieve significant learning outcomes at the end of the course as
envisaged in the curriculum if it is followed properly.

In the context of the Right- based approach, quality education has to be
ensured for all learners. The learner community of Vocational Higher
Secondary Education in Kerala should be empowered by providing them
with the best education that strengthens their competences to become
innovative entrepreneurs who contribute to the knowledge society. The
change of course names, modular approach adopted for the organisation
of course content, work-based pedagogy and the outcome focused
assessment approach paved the way for achieving the vision of VVocational
Higher Secondary Education in Kerala. The revised curriculum helps to
equip the learners with multiple skills matching technological
advancements and to produce skilled workforce for meeting the demands
of the emerging industries and service sectors with national and global
orientation. The revised curriculum attempts to enhance knowledge, skills
and attitudes by giving higher priority and space for the learners to make
discussions in small groups, and activities requiring hands-on experience.

The SCERT appreciates the hard work and sincere co-operation of the
contributors of this book that includes subject experts, industrialists and
the teachers of Vocational Higher Secondary Schools. The development
of this reference book has been a joint venture of the State Council of
Educational Research and Training (SCERT) and the Directorate of
Vocational Higher Secondary Education.

The SCERT welcomes constructive criticism and creative suggestions
for the improvement of the book.

With regards,

Dr. P. A. Fathima
Director, SCERT, Kerala

O



Reference Book N

CONTENTS

ADOUL T COUPSE ...t 05
MJOE SKITIS ... 05
Syllabus-module 3and 4 .........ccooveieiiiecec e 07
Overview of module 3 ........cooiiiii 14
Unit 3.1: special MilKS ..o 16
Unit 3.2: Fermented MIlKS .........coooveieieieie e 25
Unit 3.3: Fat Rich Dairy Products ............cccceevvevieveieseicceceee 34
Unit 3.4: Condensed and Dried MilK...........cccooeiiiiiieniiiiine 50
UNIt 3.5 CNEESE ..t 58
Unit 3.6: Frozen Dairy Products ..........ccccoceveieeveicvicsesc s 69
Unit 3.7: Indigenous Milk Products/ SWeets ...........cccevevverivinnnne. 81
Unit 3.8: Dairy By-products and waste management in

dairy INAUSTEIY ..o 96
Unit 3.9: Quality ASSUFANCE .......cccvieeeeieiie et eenee e 102
Extended activities-module 3 ... 115
List of practicals-module 3............ccoovevieieiiie e 115
Overview of module 4 ..o 117
Unit 4.1: Introduction to Dairy EXtension ...........c.ccoceevvvenennns 118
Unit 4.2: Dairy Co-operative Management .............ccccccevvvevereennn 123
Unit 4.3: Packaging of milk and milk products ............cccccccceennnn. 142
Unit 4.4: Marketing of milk and milk products ............cccccceeevvenne 149
Unit 4.5: Dairy ECONOMICS .....covvviiveiiiiiinieiiei e 156
Extended activities -module 4 ...........cccovviiiiiiiiiiiiineeses 160
List of practicals-module 4 ..o 160
RETEIBNCES. ...viiiieiieiieie et eneas 161

>



B DAIRY TECHNOLOGY

ABOUT THE COURSE

Agriculture is one of the fields which can absorb a considerable number of
unemployed educated youth of thethe country. In Indiaagriculture employsabout
50% of thetotal work force. Whileincomefrom crop productionisseasond, stable
incomefrom dairying providesanimportant economicincentivefor thesmal farmers
totaketo dairying.

Animal hushandry and Dairying play animportant rolein the nationa economy and
inthesocio- economic devel opment of country. These sectorsalso play asignificant
rolein supplementing family incomesand generating gainful employment. Thedairy
industry withlargenumber of Dairy entrepreneursinrurd aressasmadeatremendous
impact on agrarian economy of country with present productionlevel of 98 million
tonsof milk per annum, Indiaranksfirstintheworld.

Vocationalization inthefield of Dairying will definitely change the pace of rural
employment. The course'Dairy Technology' isdesigned to train the youth so that
therewill beimprovement inthe present scenario of effectiveand efficient management
of dairy enterprise. Now the course"Dairy Technology' hasbeen revised with latest
scientific technol ogies devel oped and improved management practices. The course
curriculum is designed and presented to mould the students suitable for self
employment aswel | asseek employment with state departments, private/publicfirms,
Co-operatives, educational ingtitutesetc.

This course consists of 4 modul es, moreimportance has been given to practicals
and Onthe Job Training, which develop vocationa skillsinthefield.

MAJOR SKILLS

V ocational education enablesstudentsto acquireskillswhich aretraditionaly non-
academicandtotally related to specifictrade ,occupation or vocation. Vocational
courses areprimarily designed in such away that they impart athorough application
based study wherein theoretical conceptsof afield arenot studied independently
but are subordinated to the understanding of techno-operationa aspectsof specific
job.

InIndiaDairyingisrecognized asaninstrument for socia and economic devel opment.
Amplelabour and asmall land base encouragefarmersto practicedairying asan
occupation subsidiary agriculture. India isthe highest milk producer intheentire
globe. India is well known as the ‘Oyster’ of the global dairy industry, with
opportunitiesgalorefor the entrepreneursglobally. Themain Objectiveof Indian

>
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Dairy Industry isto manage the national resourcesin amanner to enhance milk
production and upgrademilk processing using innovativetechnologies.Thelndian
Dairy Industry whichisin thedeveloping stageprovidesgainful employmentto a
vast mgjority of rural households. It employsabout 8.47 million people onyearly
basisout which 71% are women. Jobsin Indian Dairy Industry aremainly inthe
fieldsof production and processing of dairy products.

OBJECTIVES OF THE COURSE

e Totrainstudentsto scientifically undertake all operationsof animal husbandry
ant dairy technology and to create employment potential and man power for
dairy development

e Tocreateentrepreneur indairying and dairy associated activities.

e Todeveloporganizationd capabilitiesamong our youthindairy industry

e Todeveopskill,ingtill confidenceby enhancing lifeskills

e Toincreasenutritiona statusandincomeof community through dairy farming.
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SYLLABUS:
MODULE 3 Milk Products and Quality Assurance
Unit 3.1 Special Milks (25hours)
m  Serilized milk and Flavoured milks:
e Ddinition
e Types
e Detailsof manufacturewith flow diagram
e Sterilizedflavoured milks-detailsof manufacture.,

m  Definition and FSSAI standardsof:

e Tonedmilk
Doubletoned milk
Recombined milk
Recondtituted milk
Standardized milk
Soft curd milk
Vitaminized/ irradiated milk
Frozen Concentrated milk
Humanized milk
Rlledmilk
Imitationmilk

e Vegetabletoned milk
Unit 3.2 Fermented Milks (30hours)
= Fermented milks:
e Dfinition
e hedthbenéfits
m  Sarter culture

e dasdficaion
e Starter culture-Definition and propagation.

m  Preparation of fermented milks:

Preparation of buttermilk
Preparation of Acidophilusmilk
Preparation of Yoghurt
Preparation of Dahi

Preparation of Lass
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Unit 3.3 Fat Rich Dairy Products (30hours)
m Cream:

Definition

Compostion

FSSAI standards

Typesof cream

Methods of separation- Gravitational and centrifugal

m Butter:

Definition

Composition

FSSAI standards

Classfication of butter

Method of manufacture

Overrunin butter-measuring and itscauses

Des butter-FSSAI definition, Standards and preparation

m  Ghee
Dfinition
Compostion
FSSAI standards
Methods of preparation-creamery butter method,
prestratification method, Direct cream method and Des
method.
Agmark grading of gheeand Agmark standards
Packaging and storage of ghee
Adulterantsin Ghee
Buitter oil -definitionand composition
Unit 3.4 Condensed and Dried Milks (20 hours)
m Condensed milk:
e FSSAI definition and standards of sweetened condensed
milk
e sweetened condensed skim milk ,Evaporated milk,
Evaporated skimmilk
e preparation of sweetened condensed milk.
] Dried Milks:
e  Milk powder(wholemilk powder and skim milk powder),
Baby food, malted milk.
e FSSAI definition and standards.
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3.5 CHEESE (40hours)
m Cheese
e FSSAI Definition with standards
e Popular varieties
e Preparation of cheddar cheese
e Preparation of cottage cheese
e Preparation of processed cheese

e Uses of cheese
36 FROZEN DAIRY PRODUCTS (45hours)
m |ICE CREAM
e FSSAI definition and standards, ISI recommendations
e Different varietiesof ice cream—Plain,Chocolate, fruit,
nut, milkices, ices, sherbets, fancy, moulded, novelties, softy.
e Maethods of manufacture with flow diagram -

« sdection of ingredients, figuring themix, making
the mix, pasteurizing the mix, homogenizing the
mix, coolingand ageing themix, freezing themix,
packaging, hardening and storage Role of
congtituents inice cream, Overruninicecream

3.7 Indigeneous Milk Producty Sweets (90 hours)
m Indigenous Milk Producty Sweets:
e Ddinition
e Classfication
m  Khoa and khoa based sweets — Peda, Gulabjamun, Kaakand, Burfi-
method of preparation
m Chhana and chhana based sweets - Sandesh, Rasagolla, Rasamala,
Chhana-kheer, Chhana-murki, pantooa- method of preparation
m  Paneer and paneer based products.
m Chakkaand Srikhand
3.8 Dairy By-products and waste management in dairy industry
(30 hours)
m DairyBy-products:.
e Definitionand classfication
m  Casein—rennet casein, acid casein, edible casein—definition and method
of preparation
m  Whey —whey beverage, whevit, whey sip-up, whey drink - method of
preparation
m  ETP(Effluent Treatment Plant)

&
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3.9 Quality Assurance (30 hours)
Current awarenesson quality and safety of dairy foods
HACCP, GMP, IS0 standards, FSSAI, AGMARK, MMPO, PFA
Milk borne diseases (pathogens) - public health sgnificance
Actionplantoavoid hazards—briefing of importance of hygienic precautions
to betaken right from themilking of cattle (farmto plant)

m  Coldchaininmilk preservation

m  Automationindairy plants-quality control lab, bulk vending machines.
MODULE 4 Dairy Business Management and

Entrepreneurship

Unit 4.1: IntroductiontoDairy Extension (65hours)
m Basicsof dairy extension:
e Objectives

e Rdevanceindairy industry
m Extension teaching methods—introduction to audio visual aids
e Useof audioadsindairy extensionactivities
e Useof visud aidsindairy extensonactivities
e Charts
e Pogters
e Bulldins
m Handlingof audio-visual aids
e Basicideaabout operating acamera, OHP projector, TV

andmultimedia
Unit 4.2 Dairy co-operative Management (80hours)
m Livestock development programmesand Five year plans:
e Hidory

e Basicconcepts
m  Operation flood programme:
e Aimof whiterevolution anditsachievements
e Achievementsof operationflood
m Formation of dairy co-oper atives.
e Basicrequirementsof adairy co-operative society
e Regidtration of adairy co-operative society
m  Working of dairy co-operativesand unions:
e Basicworking principlesof dairy co-operativesand union
m  Registersand records maintained in the society:
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e Basicideaabout the common registers maintained in a
society
m  Maintenance of accounts of dairy co-oper ative societies:
e Bascideaabout the account maintenanceinaprimary
society
m Functionsof milk federation:
e Basicideaabout the structure of APCOS
e Functionsof Federation
m  Function of dairy development depar tment:
e Variousschemeshby the department
e Implementation procedure
Unit 4.3 : Packaging of milk and milk products (50hours)
m  Definition—Purposeof packaging
m  Common packaging materias
m  Packaging of milk and milk products
m Designof packaging materias
Unit 4.4 : Marketing of milk and milk products (70hours)
m  Marketing:
¢ Definitionand basic conceptsof marketing.
m  Marketing plans:
e Trangportation of milk and milk products
m  Analysisof consumer demand and acceptance:
e Market Survey
m Roleof salesman and marketing personalitiesin marketing of milk
and milk products:
e Badcidea
Unit 4.5: Dairy Economics (75hours)
m Cost analysisof milk and milk products:
e Basicconcepts
e Method
m Economicinstitutionssupporting Dairy Development programmes:
e Functioning of Dairy Development Programmes
m  Project report for startingasmall scaledairy farm:
e A project of 20 cow farm
m  Project report for startingasmall scaledairy processing unit:
e A project of asmall scaleproduction unit

o
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SCHEME OF WORK: Module-3

Month Name of Unit Period
June Specid Milks 25
Fermented milk products 30
Fat Rich Dairy Products 09
dly Fat Rich Dairy Products 21
Condensed and Dried Milk 20
Cheese 26
August Cheese 14
Frozen Dairy Products 45
Indigenous Milk Products/ Sweets 19
September Indigenous Milk Products/ Sweets 64
October Indigenous Milk Products/ Sweets 07
Dairy By-products 30
Qudity Assurance 30

SCHEME OF WORK: Module-4

Month Name of Unit Period
November Introductionto Dairy Extenson 65
December Dairy Co-operative Management 67
January Dairy Co-operative Management 13
Packaging of milk and milk products 50
Marketing of milk and milk products 20
February Marketing of milk and milk products 50
Dairy Economics 08
March Dairy Economics 67
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Module-3
MILK PRODUCTS AND QUALITY ASSURANCE
Unit No. Name of Unit Period
3.1 Specid Milks 25
3.2 Fermented Milks 30
3.2 Fat Rich Dairy Products 30
3.3 Condensed and Dried Milk 20
34 Cheese 40
35 Frozen Dairy Products 45
3.6 Indigenous Milk Products Sweets 90
3.7 Dairy By-productsand waste management in
dairy industry 30
3.8 Qudity Assurance 30
TOTAL PERIODS 340
30% periodsfor theory section and 70%periodsfor practical activities
Module-4
DAIRY BUSINESS MANAGEMENT
Unit No. Name of Unit Period
Introductionto Dairy Extenson 65
2 Dairy Co-operative Management 80
3 Packaging of milk and milk products 50
4 Marketing of milk and milk products 70
5. Dairy Economics 75
TOTAL PERIODS 340

30% periodsfor theory section and 70%periodsfor practical activities
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MODULE 3
MILK PRODUCTS AND QUALITY ASSURANCE

OVERVIEW

Thelargest producer and consumer of cattleand buffalo milk intheworldisindia,
with an estimate of about 132.4 million tonsduring theyear 2012-2013.Being an
agrarian country most of themilk isproduced inthevillagesby farmerswith small
land holdingsand dso by landlessagricultural labourers. Milk ismostly producedin
smad| quantitiesof 2-4/litres, by smal and marginal farmers, whaoseprincipal occupetion
isagriculture. It can be seen that the bulk of the animals are held by small and
margina farmersand surprisingly not by largefarmers.

Numerous persons and agencies are involved in the collection, transport and
distribution of milk; village producerseither directly supply to village co-operatives,
milk collectorswho collect milk from producersand supply to the collection centers
of organized dairiesor to urban areasor halwaais, milk vendors, dairieswho process
market milk and milk products, wholesalersand retailers.

According to FAO report of 2012 worldwide, dairy farms produced about 730
milliontonesof milk in 2011. Throughout theworld, thereare morethan 6 billion
consumersof milk and milk products. Over 750 million peoplelivewithin dairy
farming households. Milk isakey contributor toimproving nutrition and food security,
particularly in devel oping countries. Improvementsinlive stock and dairy technology
offer sgnificant promisein reducing poverty and ma-nutritionintheworld. In 2010,
thelargest producer of milk and milk productswas Indiafollowed by the United
States, China, Germany, Brazil and Russia. (FAOSTAT-2012).

Milk productsareedibleor value-added products prepared from liquid or powdered
milk either by adding nuts, cerealsetc or prepared by changing theform of themilk
itself without any addition before consumption. They are highly nutritious and
supplement all theessentia nutrientsto the consumer. Indigenousdairy productsare
thoseoriginated / devel oped within the country. Therearedifferent classificationsof
indigenousdairy productsmainly;

e Heat desiccated products
e Heat-acid coagulated products
e Fermented products
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e Fatrichproducts

e Frozenproducts

e Ceredl based products
Milk sanitationisthe protection of milk from dirt and contamination andisessentia
to prevent milk infection. Clean milk isanecessity and ispossible by using good
milking hygiene. Qudlity, asdefined by Kramar 1951, “isthesum of thecharacterigtics
of thegivenfood itemwhichinfluencestheacceptability or preferencefor that by the
consumer”. Itisan essential component for any milk processing industry whether
small, medium or large scale. Milk being made up of 87% water, is prone to
adulteration by unscrupulousmiddlemen and unfaithful farmworkers. Moreover, its
high nutritivevauemakesit anidea medium for therapid multiplication of bacteria,
particularly under un-hygienic production and storage at ambient temperatures. Such
unhygienic practicesalow certain pathogento grow, multiply and produce certain
toxinsand cause diseases, on consuming such contaminated milk and milk products.
Any disease caused by consuming such contaminated milk and milk productsis
caled milk borne disease. Hence Quality Assurance has public health significance.
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Unit 3.1
SPECIAL MILKS

Therearemany different varietiesof milk availablefor consumption. Thedifferent
milkstend to vary according to the way they are produced, and their fat content.
Suchmilksare broadly classified as specia milks.Special milk may beflavoured
milk, sterilized milk, vitaminized milk, frozen concentrated milk, standardized milk,
homogenized milk, recombined milk, toned milk, doubletoned milk, humanized
milk, filled milk, imitation milk and vegetablemilk.

Theflavoured milk market isoneof thefastest growing dairy sectors. Most flavoured
milk products are produced using low fat milk. The most popular flavours are
chocolate, strawberry, mango and banana. Hest treated milk are manufactured to
improvetheshdf lifeof milk by killing the harmful bacteria. Sterilized milk isheat
treated milk isavailablein whole, semi skimmed and skimmed varieties. It goes
through amore severeform of heet trestment, which destroysnearly dl thebacteria
init. Specia milk improvesthe paatability and enhancesthe shelf lifeof milk.

Learning Outcomes

e |dentify, compareand prepare sterilized milk and flavoured milk.
e Analyzeand standardizedifferent typesof milks.

Sterlized Milk

According to FSSAI Sterilized milk may bedefined asmilk which hasbeen hested
in sedled container continuoudy to atemperature of either 115°C for 15 minutesor
at least 130°C-150°C for few secondsin acontinuousflow and then packed under
aseptic conditionin hermetically sealed containersto ensure preservation at room
temperaturefor along period from the date of manufacture.

1. In—bottlesterilization.
2. UHT deilization.

Details of manufacture:
1. In-bottlesterilization

The raw milk, on receipt, should be cooled to 5°C for bulk storage in order to
check any bacterial growth. Next, it should be pre heated to 35-40°C for efficient
filtration/ clarification, so asto removevisibledirt, etc. Themilk should again be
cooled to 5°C so asto preserve its quality. It should then be standardized to the
prescribed percentage of fat and solids-not-fat content in order to confirmto legal
standards. The milk should be pre heated to 60°C for efficient homogenizationto
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prevent any subsequent formation of a cream layer. Usually single-stage
homogenizationiscarried out a 2500 ps pressure. Thehot milk from the homogenizer
should befilledinto the cleaned and sanitized bottle coming from the bottlewashing
machine and then sealed with specia caps. Thefilled and capped bottles should
then be placed in metal crates for sterilization by the batch process, or fed into
conveyorsfor the continuous process. Usualy themilk issterilized at 115-120°C
for 15-20 minutes. The sterilized milk bottles should be gradually cooled to room
temperature. Any sudden cooling may led to bottle breakage. Finally the milk-in-
bottles should be stored in acool place.

Flow diagram of manufacture.
Receaivingmilk
l
Coolingfor 5°c and bulk storage
l

Pre-heating(35-40°C)
Filtrati on/él aification
Cooali n¢g to5%
l
Standardizing and storage(5°c)
Pre- heﬂELng (60°c)
Homogeni zati oﬁ (2500ps, 60°C)
Claifi cat¢ion (60°c)
Filling and capping (in cleaned and saniti zed bottles)
Sterilizing (1151{0%/15—20 minutes)

Cooling (room temperature)
l

Storage (room temperature)
2. Ultrahightemperature(UHT) processing

Inthese processes, themilk isheated to 135-150°C for afew seconds, generally in

&
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aplateor tubular heat-exchanger. The milk, whichisthen almost sterile, hasto be
filledinto containersfor distributions; thefilling hasto bedoneasepticaly. Idedly,
heating and cooling should be asquick aspossible. Thisappliesonly aslong asthe
product remainsunder aseptic conditions, so it isnecessary to prevent re-infection
by packaging the product in previoudy sterilized packaging materialsunder aseptic
conditions after heat treatment. Any intermediate storage between treatment and
packaging must take place under aseptic conditions. Thisiswhy UHT processingis
also called aseptic processing.

Flavoured Milk

Flavoured milk ismilk to which someflavour hasbeen added. Whenthe‘milk’ is
used, the product should contain amilk fat percentageat least equal to the minimum
legd requirement for market milk. But whenthefat level islower (1-2 per cent),the
term* drink’ isused.

Types.
Themaintypesof flavoured milk areasfollows:
1. chocolatemilk/drink

2. fruitflavoured milk/drink
3. serilized flavoured milk/drink

According to Food Safety and Standard Regulations2011,” Flavoured Milk” by
whatever name called may contain nuts(wholefragmented or ground) chocolate,
coffeeor any other edibleflavor, ediblefood coloursand cane sugar.Flavoured milk
shall be pasteurized, serilized or boiled. Thetypeof milk shall bementioned onthe
labdl.

Details of manufacture:

i.  Preparation of Chocolate Milk/Drink

The milk on receipt is standardized to 2% fat level for preparation of drink.
Standardized milk isthen pre-heated to 35-40°C and filtered; alternatively, after
standardizationitispre-heated to 60°C, homogenized at 2500 psi and then clarified.
Tothewarmmilk, cocoapowder (1t0 1.5%), sugar (5to 7%) and stabilizer(sodium
aginate—0.2%) ared owly added and tirred to dissol ve them properly. Themixture
isthen pasteurized at 71°C/30 min., cooled rapidly to 5°C, bottled and kept under
refrigeration (5°C) until used. The detailed flow diagram for the manufacture of
chocolatemilk/ drink isgiven below.
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Heceiving milk

v

Standardization

v

Pre-heating (60°C)
,L Pre-heating (35-40"C)
Homogenization (2500 psi)

v

Mixing cocoa powder, sugar and stabilizer or
Mixing flavour/ essence, colour and sugar

v

Pasteurization (71" 30min)

v

Cooling

v

Bottling and storage (5°C)
Fig 3.1.1 Preparation of chocolate milk drink

ii. Preparation of Fruit Flavoured Milk

Themethod of preparation of fruit flavoured milk issmilar to that used for chocolate
milk/drink. Instead of cocoapowder, permitted fruit flavours/essence, together with
permitted (matching) coloursand sugar are used. The common flavoursused are
strawberry, orange, lemon, pineapple, banana, vanilla, etc.

iii. Preparation of Sterilized Flavoured Milk

These combine the advantages of both sterilized and flavoured milk/drinks. The
method of preparationisgiven below
Recaivingmilk
l
Pre-heating (35-40° C)
2

Filtration/ Clarification
d
Standardization
l

Homogenization (2500 psi)
2

Fillingand capping
\!
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Sterilization (108-111° C/ 25-30 min)
l
Cooling to room temperature

Storage (room temperature)

Theincoming milk should be pre-heated to 35-40°C for filtration, so asto remove
vigbledirt, etc. Flavour/ essence, permitted (matching) colour and sugar (Syrup) are
added to clarified milk and mixed well. Thefruit flavoured milk isnow filled in
cleaned and sterilized bottles and then capped properly. Thefilled bottlesarethen
derilized a 108-111°Cfor 25-30 minutes. Sterilized milk bottlesshould begradudly

cooled to roomtemperature. Findly, the sterilized milk isstored in acool place.

Flavoured Milk
TONED MILK

According to Food Safety and Standards Regulations 2011, TONED MILK
meansthe product prepared by admixture of cow or buffalo milk or bothwith fresh
skimmedmilk; or by admixture of cow or buffalo milk or both that has been
standardizedtofat minimum 3% and solids-not-fat minimum 8.5% by adjustment
of milk solids. It shall be pasteurized and shall show anegative Phosphatase Test.
When fat or dry non-fat-milk solidsare used, it shall be ensured that the product
remains homogeneous and no deposition of solidstakes placeon standing.

DOUBLE TONED MILK

According to Food Safety and Standard Regulations 2011,DOUBLE TONED
MILK meansthe product prepared by admixture of cow or buffalo milk or both
with fresh skimmed milk, or by admixture of cow or buffalo milk or both that has
been standardized to fat minimum1.5% and solids-not-fat minimum 9% by
adjustment of milk solids. It shal be pasteurized and shal show anegative Phosphatase
Test. Whenfat or dry non-fat milk solidsareused, it shall be ensured that the product
remains homogeneous and no deposition of solidstakes place on standing.
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RECOMBINED MILK

According to Food Safety and Standard Regulations 2011, RECOMBINED MILK
meansthe homogenized product prepared from milk fat, non-fat-milk solidsandwater.
Recombined milk shall be pasteurized and shall show anegative Phosphatasetest.
Asper FSSAI recombined milk should contain aminimum of 3.0 per cent fat and
8.5 per cent solids-not-fat throughout the country.

STANDARDISED MILK

According to Food Safety and Standard Regulations 2011, STANDARDISED
MILK meanscow milk or buffalo milk or sheep milk or goat milk or acombination
of anyof thesemilk that hasbeen standardized tofat minimum 4.5% and solids-not-
fat minimum 8.5% by the adjustment of milk solids. Standardized milk shall be
pasteurized and shall show anegative Phosphatase Test. The standardization can be
doneeither by partially skimming thefat inthe milk with acream separator, or by
admixturewith fresh or reconstituted skim milk in proper proportions.

SKIMMED MILK

According to Food Safety and Standard Regulations 2011, SKIMMED MILK
meansthe product prepared from milk fromwhichamost al the milk fat hasbeen
removed mechanicdly.

FSSAI standards for different classes and designations of milk

Minimum % [ Minimum %
Class of milk Locality| Designation milk fat milk solids
not fat
Buffalo milk Kerala | Raw, pasteurized,
boiled, flavored,
sterilized 5.0 9.0
Cow milk Kerala Do 3.0- 85
Goat or sheep milk| Kerala Do 3.0-35 9.0
Mixed milk All India Do 4.5 85
Standardized milk | All India Pasteurized,
flavored and
sterilized 45 85
Recombined milk | All India Do 3.0 85
Toned milk All India Do 30 85
Doubletoned milk | Allindia Do 15 9.0
SkimMilk All India Do 0.5 Max 8.7
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Note: Whenmilkisofferedfor salewithout indication of theclass, thestandards
prescribed for buffalo milk shal apply.

Theheat treatment for the various designated milk shall beasfollows:

Designation Heat treatment

Raw Nil.

Pasteurized Pesteurization.

Boiled Bailing

Havoured Pasteurization or Sterilization
Stevilized Sterilization

Reconstituted Milk:

Reconstituted milk refersto milk prepared by dispersing whole milk powder in
water (approximately inthe proportion of 1 part powder to 7-8 partswater). During
thelean season, reconstituted milk isthemain source of milk supply incities.

Soft-curd milk:

Soft-curd milk ismilk that formsasoft curd when coagul ated with rennet or pepsin
under standardized procedure. Soft-curd milk hasacurd tension of lessthan 25g.

Characteristics

1. Low casancontent
2. Low cacium content

Vitaminized/ irradiated milk:

Vitaminized milk ismilk towhichoneor morevitaminsareadded. Irradiated milk is
milk inwhich thevitamin D content hasbeenincreased by exposureto ultra-violet

rays.
Fortified milk

Addition of vitamins (and minerals) tomilk iscaled fortification, and such milk is
cdledfortified milk.

Frozen concentrated milk

Thisrefersto milk which has been partially concentrated and then solidified by
freezing.

Humanized milk

Whenwholecow or buffalo milk isso modified initschemica compositionthat it
resembleshuman milk, it iscalled humanized Milk.

&



B DAIRY TECHNOLOGY

Filled milk

Thisrefersto the product obta ned when vegetablefat, skim milk powder and water
arecombinedinthecorrect proportiontoyield fluid milk.

Imitation milk
A product resembling milk but of non-dairy origin.
Vegetable toned milk

Themilk protein of skimmilk powder issubstituted by vegetable proteinisolated
fromgroundnut.

List of Practical

e  Preparation of flavoured milks-chocolate flavoured milk and fruit flavoured
milk.

Assessment Activities.

e  Market Survey —Studentsaredivided into groups of 6 and asked to preparea
questionnaireand conduct survey about different typesof milk availableinthe
market, their standards, pricing and packaging.

e  Chart preparation- chart of flow diagram and standards of different typesof
milk are prepared

e  Preparation of flavoured milks-students are asked to prepared different

flavoured milks
TE Questions
1. Processof adding vitaminstomilkisknownas.................. (flavouring,
fortification, fermentation) (@0}
2. Diginguish between sterilized milk and flavoured milk 2
3. Distinguish between recombined milk and reconstituted milk (2
4. Didtinguish betweenimitation milk andfilled milk 2
5. Arrangethefollowing stepsto givethe flow diagram for the preparation of
chocolatemilk. Also specify thetemperaturewhere ever necessary.
(Filtration/dlarification, pasteuri zation, bottling and storage, cooling, mixing cocoa
powder, sugar and stabilizer, receiving milk, pre-hesting) 4
6. Howisderilized flavoured milk preparedinadairy plant? (4

&
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7. Duringdairy plant visit you may have seen the production of UHT sterilized
milk. Explainthe production detail sthat you have observed. 4

8. Matchthefollowing

FAT% SNF%
Toned milk 0.5 maximum 8.7 Minimum
Doubletoned milk 4 5Minimum 8.5 Minimum
Standardized milk 1.5 Minimum 9.0 Minimum
Skimmilk 3.0 Minimum 8.5 Minimum

9. 3litreof raw milk isgiventoyou, fromthispreparetwo other typesof milksby
adding flavour, colour, fruits, etc. Sothat it will attract more customers.

10. You are planning to sell flavoured milk in the stall setup in school during
vocationa expo. Explain the preparation.

11. You aregiven amixed culture of Sreptococcusthermophilesand Lactoba-
cillusbulgaricus.

a. Namethe product that you can prepare with these cultures.
b. Explainthemethod of manufacturein detail with thehelp of flow diagram.

12. Togiveyour neighbour’sdaughter of oneyear you want to purchase specia
milk. Which onewill you choosefrom among thefollowing.
Toned milk, Doubletoned milk, Humanized milk, Homogenized milk.
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Unit 3.2
FERMENTED MILKS

Fermented milksaredairy foodsthat have been fermented with lactic acid bacteria
such as Lactobacillus, Lactococcus, and Leuconostoc. The fermentation process
increasesthe shelf-life of the product, while enhancing thetasteand improving the
digedtibility and palatability of milk. Initialy the souring of milk wasdoneby natura
fermentation. With the advent of science of bacteriology and nutrition, fermentation
processemerged asawell devel oped controlled sequence of changesin milk with
the use of sel ective microorganisms. Selective organism produceslactic acid and
may impart other beneficid effect totheproduct. Theuseof different microorganisms
led the devel opment of awiderange of milk productsviz. dahi, yoghurt, shrikhand,
lass, kefir, koumiss, yakult, laben, etc. InIndia, dahi isbeing produced with varieties
of tastevarying with region-to-region and individua food habits. The consumption
statistics showsthat about 6.9 per cent of total milk producedinIndiaisutilized for
making dahi intended for direct composition. Inthisunit varioustypesof fermented
milk productsand their methods of manufacture will be discussed.

Learning Outcomes

e |dentify hedlth benefitsof fermented milks.

o Classfy fermented milks.

e Categorize and choose appropriate Starter culture.
e Preparebuttermilk.

e Prepareacidophilusmilk.

e Prepreof Yoghurt.

e PrepareDahi.

e PreparelLass.

FERMENTED MILK

Fermented milk refersto those milkswhich have been made by employing selected
micro-organismsto devel op the characteristic flavour and/or body and texture.

Health benefit:
I.  Muchmore paatablethan milk
ii. Nutritivevaueusualy increased
iii. Moreeasily assmilated by thehuman system than milk
Iv. May containbeneficid antibiotics
V. May possestherapeutic properties
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Classification:

Thecompositiona and organol eptic qualities of fermented milksdepend oninitia
quality of milk, manufacturing conditions, typesand level sof starter culturesand age
of the products.

Natura Butter Milk, Cultured Butter Milk, AcidophilusMilk, Bulgarian Butter Milk,
Kumiss, Kefir, Yoghurt and Dahi.

Definition and propagation of starter culture

Definition:

Starter culturesare carefully sel ected organismswhich areintentionally added to
initiate the fermentation process. L actic starter isculture isusualy considered to
indicate aculture containing lactic streptococci . Microorganismscommonly found
infermented milk belongsto the genus Streptococcus. They may or may not contain
associative organismsof thegenus L euconostoc. Stater speciesmost commonly used
indairy industry are Sreptococcuslactis, Sreptococcus cremoris, Sreptococcus
diacetilactis, Leuconostoc citrovorum and Leuconostoc dextranicum. A starter
maly contain asinglelactic strain oramixture of lactic streptococci with or without
L euconostoc species.

Propagation/maintenance of starter culture:
Mother starter/culture

It refersto the stock lactic cultures prepared routinely in the laboratory or dairy
plant from day to day for bulk propagation.

Propagation/maintenance of starter culture:
i. Preparation of Mother Culture:

Themilk ispasteurized in cleaned and sterilized bottlesat 72-73°C for 45 minutes
and the bottlesthen submerged in the cooling water, and thereafter, thesemilk bottles
arestoredinarefrigerator for future use. Themilk containing bottleisinocul ated by
injecting few drops of the desired culture. Thereafter, the content isincubated at
desired temperature.

ii. Preparationof Bulk Starters

Itismadeinlarge amountsto be actually added to the milk,whenever required for
themanufacture of fermented milksor milk products. Thevessalsof different sizes
areused for preparation of bulk starters. These vesselsare closed completely air
tight after theinitia stageof filling with milk. These cansarefilled with milk and heet
treated by steam at 72-73°C for 45 min and cooled to incubation temperatures.
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The bulk cultureisinoculated and incubated in the same manner as the mother
cultures.

BUTTERMILK

Buttermilk isaby-product obtained during the churning of cream for butter making.In
Indigenous method country butter milk is obtained as aby-product of churning
wholemilk curd for production of desibutter.It can be used asarefreshing drink.

Cultured Buttermilk

Thisisobtained by inocul ation and incubation of pasteurized skimmilk withlactic
Sarter.

Preparation

Skim milk is pasteurized, cooled and added with starter culture. After incubation,
the curd is broken and cooled to 5 to 10°C.

ACIDOPHILUS MILK
Preparation

Acidophilusmilk isproduced by adding culture named Lactobacillusacidophilus.
It hastherapeutic and health promoting properties.

Flow diagram of manufacture of acidophilus milk
Receiving milk(skim/whole/defatted)
l

Filtration/Clarification(35-40°C)

H Inogenizeation

Serilization (115°C/15min.)
Cooling (¢38-40°C)
Inocul ati\(L)n(B-S%)
Incubation (38-¢40°C/ 12-16hrs)
Coagulation
Break up OE coagulum
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Cooli ng(lO"C)

Packaging and storage(5°C)
YOGHURT

Accordingto FSSAI, Yoghurt meansacoagul ated product obtained from pasteurized
or boiled milk or concentrated milk, pasteurized skimmed milk and/or pasteurized
cream or amixture of two or more of the seproducts by lactic acid fermentation
through the action of Lactobacillus delbrueckii subsp. bulgaricus and
Sreptococcusthermophilussu ssp. Thermophilus It may also contain cultures of
Bifidobacterium bifidus and Lactobacillus acidophilus and other cultures of
suitable lactic acid producing harmless bacteriaand if added declaration to this
effect shall be made on thelabel. The microorganismsin thefina product must be
viableand abundant. It may contain milk powder, skimmed milk powder, unfermented
buttermilk, concentrated whey, whey powder, whey protein, whey protein
concentrate, water solublemilk proteins, ediblecasein, and caseinatesmanufactured
from pasteurized products. It may aso contain sugar, corn syrup or glucosesyrupin
swesetened, flavoured and fruit yoghurt or fruitsinfruitsyoghurt . 1t shal have smooth
surface and thick consistency without separation of whey. It shall be free from
vegetable oil/fat, animal body fat, mineral oil and any other substanceforeignto
milk. It shal conformtothefollowing requirements:

Parameters - Product -
Plain Yoghurt Fruit Yoghurt
Milk fat Not less than 3% Not less than 1.5%
Milk solids not fat Not less than 8.5% Not less than 8.5%
Milk protein Not less than 3.2% Not less than 2.6%
Sugar - Not less than 6%

The product isincubated at 40-45°C/5 hours. Yoghurt ischaracterized by apungent,
fruity small and acid taste. It hasafirm body like dahi. Commercia yoghurtsare
dividedinto threemain categories, i.e..plan/naturd, fruit and flavoured.

Flow diagram of manufacture of Yoghurt:
Receiving whole/defatted milk
l
Addition of skimmilk powder concentrate
l
Filtration/clarification (35-40°C)
l
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Pre-heating themix (60°C)
Homogenization (2500 ps)
d

Pasteurization (85°C/30min)
2
Cooling (43-44°C)
J
I noculation (2%)
l
Packaging
l
Incubation (41-42°C/3hrs) (0.75%T.A)
\!

Cooling and storage (5-7°C)

Details of manufacture:

Skim milk powder isadded to whol e/ defatted milk, pre-heated and homogeni zed.
Stabilizersmay or may not beadded. Themix isheated in avat to 85°C/ 30 minutes
and then cooled to 43-44°C. It isthen added with 2% starter culture Lactobacillus
delbrueckii subsp. bulgaricus and Sreptococcusthermophilus ssp. thermophiles
(1:1) and stirred briefly to ensure proper mixing. The mix isthen packaged and
stored at 41-42°C / 3-4 hours till atitratable acidity of 0.75% is reached. The
finished product isthen stored at 5-7°C.

Flavoured yoghurt:

Yoghurt
Flavoured yoghurt isaproduct obtained by adding different flavoursto yoghurt.
Flavoursareof threetypes, viz., synthetic or artificia, natural with syntheticsadded
and naturd fruits. Theseflavoursare added to yoghurt in one of thefollowing ways:
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(1) By mix blending: Theflavouring material, sugar and colour areaddedtothe
mix prior tofermentation.

(2) Fruiton bottom: Preserved fruitsor fresh fruits are added to the package
prior tofilling or setting.

(3) Bulk mixing: Yoghurtisprepared, bulk chilled and mixed with afruit dress-
ing and packaged. Fresh fruit, preserves, flavours, sugar and colour are
blended in after fermentation.

DAHI

According to Food Safety and Standard Regulations 2011, “ Dahi or curd” means
the product obtai ned from pasteuri zed or boiled milk by souring, natura or otherwise,
by aharmlesslactic acid cultureor other harmlessbacteria culturemay also beused
inconjunctionwithlactic acid bacteriaculturesfor sourcing. Dahi may contain added
canesugar. Dahi shall havethe same minimum percentageof milk fat and milk solids
not fat asthemilk fromwhichitisprepared.In household, themilk isboiled, cooled
to room temperature, inoculated with 0.5 to 1.0 percent starter (previousday’ sdahi
or butter milk) and then incubated undisturbed for setting for about overnight. In
cold weather, the dahi setting vessel isusually wrapped up with woolen cloth to
mai ntain gppropriate temperature. In the confectionary shops, themethod employed
for preparation of dahi ismore or |ess same except that themilk isconcentrated in
an open pan beforeinocul ation and usualy dahi isset in an earthenware. Inadairy
plant, itisprepared asfollows:
Flow diagram of manufactureof Dahi:
Recavingmilk
2
Pre-heating

2
Filtration/clarification (35-40°C)

Standardization
d
Pre-heating 60°C
d

Homogenization(2500 ps)
\!

Pasteurization (80-90°C/15-30min)
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Cooling (22-25°C)
l

Inoculation (0.5% Starter culture)

Packaging
l
Incubation (22-25°C /16-18hrs)
l
Déhi
l
Cooling and storage (5°C)

Details of Manufacture:
Fresh, sweet, good quality milk isreceived, pre-heated to 35-40°C and subjected
tofiltration/ clarification. Itisthen standardized to 2.5-3.0% fat and 10% SNF, pre-
heated to 60°C and homogenized single stage at apressure of 176kg/sg.cm. The
milk ispasteurized at 80-90°C /15-30 minutes., cooled to 22-25°C and inocul ated
with 1-3% of lactic starter culture. I1tv isthenfilled in suitable containers(glassbottles/
plastic cups/ pouches) of required capacity and incubated at 22-25°C / 16-18
hours, during which period the acidity reaches0.6-0.7% lactic acid and afirm curd
isformed. The set curdisstored at about 5°C in acold room.

LASSI

Standardized milk (4% fat) isheated to 90°C for 10 minand cooled to 25°C before
addition of starter culture (1%). Cultured milk isincubated for 12-16 hr at 25-
28°C, the set curd is broken by stirring and sugar syrup ismixed. The mixtureis
homogenized and packaged after the addition of flavour. On an averagethe product
contains 3 per cent fat., 6-7 per cent SNF and 10-11 per cent sugar. The acidity
rangesfrom0.6t00.7% LA.

List of practicals

e Preparation of buttermilk.

e Preparationof Yoghurt.

e Preparationof Dahi.

e Preparation of Lass and Srikhand

Assessment Activities
e Preparation of fermented milk-preparefermented milk
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o Market Survey —Studentsaredivided into differntgroups and each groups
asked to prepare a questionnaire and conduct survey about a specific
fermented milk, which brandsare availableintheloca market, their price,
consumer preference.

e chart preparation- prepare chart of flow diagram of preparation and cul-
tureused indifferent typesof fermented milks.

TE Questions

1. Thetwo strainsadded for the preparation of yoghurt are......... and...... 2

2. Thoughyoghurt issaid to have high therapeutic value, most of the peopleare
unawareof itspreparation. How can you help them? (6)

3. Acidophilusmilkispreparedby adding .................. culturetomilk. (1)

You aregiventhefollowing starter cultures. Which al products canyou pre-
parefromit?

Lactobacillus acidophilus
Lactobacillus bulgaricus
Sreptococus thermophilus
Lactococus lactis
Lactococus cremoris

5. A discussion is conducted in your class regarding the merits of fermented
milkprodutsover milk. Giveasummary of thediscussion. 4

6. Completetheflow diagramfor the preparation of Dahi. (©)]
Recaivingmilk

Filtration/ darification
d
Standardization

Homogenization (176 kg/sqcm)
l
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Peasteurization(....... ©.......Cl...... (d...... min)
Cooling (22—-25°C)

Addition of starter culture(......... @...... %)
J
Packaging
l
Incubation(........... ®........°C/16-18 hrs)
l
Dahi
l
Cooling and storage(4-5°C)
You planned to prepare acidophilusmilk and curd for your practica. Namethe
culturesthat you will purchaseto preparethe above product

Youread an articleinaleading magazine* therapeutic val ue of fermented milk
products . Highlight theimportance of fermented milk productsand list their
advantages.
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Unit 3.3
FAT RICH DAIRY PRODUCTS
Beinglargest entity inmilk, fat globulescanrdatively be easly separated fromthe
rest of themilk, thereby yielding productsof varying fat concentrations. Also processes
leading to changein status of fat globuleswith respect to type of emulsion can result
indifferent products. Thus, milk fraction concentrated infat givescream, whichin
turn can be converted in products such as butter, ghee, butteroil etc.

Learning Outcomes

¢ Andyzeand sandardizedifferent typesof cream.
e Classfy different typesof creams.
e |dentify different methods of separation.
e Anayzeand standardizedifferent typesof Butter.
o Classfy different typesof butter.
o |dentify different methods of manufacture.
e Cdculaeoverrun.
¢ Andyzeand standardizedes buiter.
e PrepareDes butter.
e Analyzeand standardizedifferent typesof Ghee.
o |dentify different methods of manufacture of ghee.
e |dentify and andyzeAgmark standards.
¢ |dentify and analyse packaging and storage of ghee.
e Testthegheeandidentify theadulterants.
e Analyzeand standardize butter oil.
CREAM
Definition
According to Food Safety and StandardsAuthority of India(FSSAI) 2011, Cream
including sterilized cream meansthe product of cow or buffalo milk or acombination

thereof. It shall befreefrom starch and other ingredientsforeignto milk. It may be of
following three categories, namely:

1. Lowfat cream: containing milk fat not lessthan 25.0 percent by weight.
2. Mediumfat cream: containing milk fat not lessthan 40.0 percent by weight.
3. Highfat cream: containing milk fat not lessthan 60.0 percent by weight.
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Note:- Cream sold without any indication about milk fat content shall be treated
as high fat cream
Chemical composition of cream

Constituents Per centage
| (Low fat cream) I Medium fat cream

Water 68.2 45.45
Fat 25 50

Protein 254 1.69
L actose 371 247
Ash 0.56 0.37
Total solids 31.8 54.55
Solids-not-fat 6.8 455

Typesof cream—Tablecream, light cream, coffee cream, whipping cream, heavy
cream and plastic cream

Production:

Basic principle of cream separation

Thebasic principle of cream separation, 45N
p p SEpP \ 3

whether by gravity or centrifugal methods,
isbased onthefact that milk fat islighter
than the skim milk portion. At 16°C the
density of milk fat is0.93 and that of skim
milk is1.036. Hence when milk issubjected to gravity or centrifugal force, thetwo
components, viz. cream and skimmilk, by virtueof their differing dengties, Stratify
or separate from oneanother.

Methods of separation

Gravitational

When milk iskept undisturbed for sometime, acreamy layer appearson thetop.
Theveocity or rateat whichthefat globulesrise, isgiven by thefollowing equation
Sock’sLaw

@ (ds df)r?
9 n

\Y,

V =velocity or rateat whichasinglefat globulerises
G = acceleration dueto gravity
d,=dengty of skimmilk

&
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d. = density of fat globule

r=radiusof fat globule

n=viscosity of skimmilk
Centrifugal method
When milk enterstherapidly revolving bowl of the cream separator, itisimmediately
subjected to centrifugal force, whichis3000 to 6000 timesgreater than gravitationa
force. While both thefat and skim milk are subjected to the centrifugal force, the
differencein dengty affectsthe heavier portion (skimmilk) moreintensdly thanthe
lighter portion(cream).Thereby the skim milk isforced to the periphery whilethefat
portion movestowardsthe centresand led through separate outl et.

Theimportant partsof the centrifugal cream separator areasfollows: Supply can,
Faucet, Float, Cream screw, skim milk screw, Bowl shell, Milk distributor, Cream
spout, skimmilk spout, Top disc, Disc, Bowl nut, rubber ring, spindleetc.

3
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BUTTER

Butter meansthefatty product derived exclusively frommilk of Cow and/or Buffalo
or itsproducts principaly in theform of an emulsion of thetypewater-in-oil. The
product may bewith hout added common salt and starter culturesof harmlesslactic
acid and/ or flavour producing bacteria. Table butter shall be obtained from
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pasteurised milk and/ or other milk productswhich have undergone adequate hest
treatment to ensuremicrobia safety. It shdl befreefromanimal, body fat, vegetable
oil andfat, minera oil and added flavour. It shal have pleasant taste and flavour free
from off flavour and rancidity. Provided that where butter issold or offered for sale
without any indication asto whether it istable or des butter, the standards of table
butter shal apply. It shal confirmto thefollowing requirements.

Parameters Product - -
Table butter Desi/Cooking butter
Moisture Not more than 16% -
Milk fat Not less than 80% Not less than 76%
Milk solids not fat Not less than 1.5% -
Common salt Not more than 3% -

Classification of Butter:

Butter may be classified based on treatment given to cream, salt content, method of

manufacturing and end use.

a) Pasteurized cream butter:
Made usually from pasteurized sweet cream. Such butter usually hasamilder
flavour than that madefrom similar cream not pasteurized.

b) Ripened cream butter:
Made from cream in which a pleasant delicate aroma has been devel oped
before churning by ripening (i.einocul ating the cream with abutter cultureand
holding it at adesired temperature)-properly made ,ripened cream butter hasa
delicateflavour whichissometimesreferred to as”rea butter flavour”.

¢) Unripened cream butter:
Madefrom unripened cream. Theflavoursof such butter isusually mild.

d) Salted butter:

Butter to which salt hasbeen added.
€) Unsalted Butter:

Containsno added salt.

f)  Sweet cream butter:
Inthiscase, theacidity of the churned cream does not exceed 0.20%.
g Sour cream butter:
M ade from cream which hasmorethan 0.20% acidity.
h)  Freshbutter:
Such butter has not undergone cold storage.(usually ,fresh butter isnot kept

for morethan 3 weeks.
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j) Cold storagebutter:
Here, it hasbeen stored at atemperature of about-18 degree Celsiusfor some
time. (Generdly cold storage butter isfrom 1 to 6 monthsold when offered for
retall trade.)

k) Dairybutter(USA):
Madeon afarm.Itisusually madefrom un pasteurized sour cream which has
not been standardized for acidity. Thisbutter generally hasasour flavour dueto
the high acid content of the cream.

[) Cremarybutter:
Madeinacremary or dairy factory.ltismore uniformin quality than ‘ dairy
butter’.

Method of manufacture

Receiving milk receiving cream

Standardization { 35-40%afat)

|

Fas‘.cu‘iza:iulliSE-SS" i ‘o haold)

OF
Wacreation
Cooling{20.22" )
Ripening(20-22" C) |
Ageing(5-10" C)
Churping
Washing

Salting and working

Packaging and storage(-23 10-29°C)

Details of manufacture

Receiving milk/cream: Thiscons stsof unloading,grading,sampling ,weighing and
tegting.
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Pre-heating of milk:Toincreaseefficiency of cream separation

Separ ation of milk:By centrifuga methods.

Neutralization of cream:

Neutrlisation of sour cream for butter making refersto partia reductioninitsacidity.
objectives

1. Toavoid excessloss of fat which result from the churning highly acid
pasteurized cream sour. (In pasteurization of sour cream, thecasaincurdles,
by entrapping fat globules, asthe bulk of curd goesin butter milk, causing
highfatloss)

2. Toguard againgt undesirableoff-flavours incream.(which may result when
high acid cream ispasteurized)..

3. Toimprove the keeping quality of butter from high acid cream. Salted-
acid-butter develops afish flavor during commercial storage at -23 to -
29°C.

Method of neutralization of cream
Therearefiveessentia stepstofollow for cream neutralization. Theseare:
1. Adoption of definite standard of churning acidity.:

Buitter for long storge:-Cream acidity should be reduced to 0.06-0.08%
beforechurning.

Butter for short storge:-Cream acidity should be reduced to 0.25-0..30 %
beforechurning.

2. Correct estimation of acidity.
3. Calculating theamount of neutralizer to be added.
4. Adding neutralizer inthe correct manner.
5. Checkingresultsby re-testing acidity.
Type of Neutralizers

Theneutrdizersused for reducing acidity in cream belong to either oneor the other
of two groupsnamely.

e LimeNeutralizers. Calcium Hydroxideand Magnesium Hudroxide
e SodaNeutralizers: Caustic Soda,sodium carbonate,sodium bicarbonate
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Standardization of cream

It refers to adjustment of fat to desired percentage, confirming to standard
requirements.
Itisdoneby adding ca culated quantity of skimmilk Desiredlevel of fatincreamfor

butter making is331t0 40 per cent. Standardization to both higher and lower level
leadsto higher fat lossin butter milk.

Pasteurization of cream

It refersto adjustment every particle of cream to atemperature not lessthat 71°C
and holding it at that temperaturefor at least 20 min or any suitable temperature-
time combination using properly operated equi pments.
Themain objectivesof pasteurization are:

i.  Todestroy pathogenic microorganismsin cream so asto makeit, and the

resultant butter, safefor human consumption.
i Todestroy undesirable micr-organismsand inactivate enzymes present so
asto prlong keeping quality of the cream and buitter.

i Toeliminates some of the gaseousand tainting substances.

Iv. Tocompletetheneutralization process

v . Toremovesomeof volatileoff-flavoursduring vacreation.(eg;-feed,weed)
M ethods:

a) Holder pasteurization:71°% for 20 minutes, and then promptly cooled.

b) HTST:95-100° for 15-16seconds.

€) Vacuum pasteurization or vacreation.
Cooling and ageing
Cream is cooled by lowering its temperature and aged by holdin it at this (low)
temperature for few hours. After pasteurization cream asto be cooled and then
aged to make churning possible.
When cream leavesthe pasteurizer, thefat intheglobuleisinliquid form. When
creamiscooled, fat crystallization sarts, creamwill not churnunlessthe butter fat is
at least partiadly crystallized. If solidification of fat isnot sufficient, thefat lossesin
buttermilk will be high,and butter obtained will have an unsatisfactory, week body.
High cooling and ageing temperature of cream ,shorten the churning period,yield
largefatt lossesin butter milk and produce butter which hasardatively soft body.Low
cooling and ageing temperature prol ong the churning period,decreasefat lossesand
produceafirm body. The optimum temperaturefor cooling and ageingis5-10°C
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Ripening of cream

Ripening refersto the process of fermentation of cream with the help of suitable
starter culture. Thisstep can beeliminated if sweet-cream butter isdesired.

Objectives:

1. Toproduce butter with apleasing, pronounced characteristic flavor and
aroma (higher diacetyl content.)

2. Toobtainexhaustivechurning.i.e. low fat lossin butter milk.. Starter cul-
ture consisting of amixtureof both acid producing (Sreptococcuslactis,
Scremories) and flavour producing (Sdiacetylactis, Leuconostoc citro-
vorum and/or Leuc. dextranicum) organismsis added is added to pas-
teurized and cooled(20-22°c) cream. Amount of starter added depends
onseverd factorsand usualy ranges between 0.5-2.0 percent of theweight
of the cream. After being thoroughly mixed, the creamisincubated at about
21°Ctill desired an acidity isreached. Cream issubsequently cooled to 5-
10°Cto arrest further acid development.

Churning of cream

Definition: Churning of cream consistsof agitation at suitabletemperature until the
fat globulesadhereforming larger andlarger masses, and until arelatively complex
separation of fat and serum occurs.

Churningoperation

Filling cream into the churn. The cream should be strained so asto removelumps
and chance objects. Theamount thenfilled should preferably bel ow rated capacity.

Addition of butter colour

The amount of color varies from 0-250 ml per 100K g of butter fat. The butter
colour preferably added to the creaminthe churn.

Colour permitted in butter:

Annato or Carotene. Annatto isobtained from the seeds of the Annatto plant.(Bixa
orellana). Carotene is extracted from carrots and other carotene-rich vegetable
matter. Thiscolour isdightly onthegreenishside.

Operating the churn

After initidly rotating the churn for 5to 10 minutes, theliberated gasisremoved
onceor twice by opening the churn vent. Thenthe cream sampleisdrawnfor thefat
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test. During the churning processthereisinvariably arisein temperaturefrom 1°to
30°c.Churning isaccompanied by foaming. Then comesthe* breaking’ stage cream
breaks away from the spy glass which becomes clear. At this stage thefat in the
skim-milk emulsion breaks and very small butter granules of the size of pinheads
maketheir appearance. It issometimes necessary, especialy inthetropics, to add
‘break water’ at this stage, to reduce the temperature of the churn contents, and
thereby control the body of the butter(addition of break water can be avoided by
providing an air-conditioned butter-making room and/or chill-water spray over the
butter churn).The amount and temperature of break-water depends on the
temperaturereduction required. After the breaking stage, the churningiscontinued
until thebutter grainsare of thedesired size(viz., ‘ pea-sz€ inlargechurns).

Draining the buttermilk and washing

When the cream has been churned, the churnisstopped in the proper position, and
butter milk is drained. After draining, chilled water is added to the butter in the
churn. The temperature of the water is usualy 1-2°C lower than the churning
temperature of cream, and an amount equal to the quantity of buttermilk removed.
After afew revolutions, thewash water isdrained out. Normaly onewashisenough.

Salting of butter

In conventional process, butter may be salted by adding salt to butter churn after
initial working of butter. Salt to be added must be high quality. It should be 99.5t0
99.8% sodium chloride and microbia count should belessthan 10/g. Salt setsup
osmotic gradient which drawswater from the butter grains. Thiscan lead butter to
beleaky. Salted butter should therefore, must be thoroughly worked. Salt may be
added elther indry form or as saturated brine solution.

Final working of butter

Theobjectiveof working butter istoincorporate moistureand uniformly distribute
added moistureand salt in butter. During thisprocessremaining fat globulesa so
break up and form a continuous phase, and moistureisfinally distributed to retard
bacterial growth in butter. It is safer to dightly over-work butter than to under-
work. Under-worked butter may beleaky in body with largevisiblewater droplets
and may devel op mottleson standing. Moisturedroplet szenormally rangesfrom 1
to 15 micron and there are approximately 10 billion droplets per gram of butter.
Working affectsthecolour of butter (makingisdightly light). Working asoincrease
air content (thisfavorsgrowth of microorganisms, oxidative effectsand therefore
poor keeping quality). Vacuumworking of butter may be carried out with advantage
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to reduce the air content of butter. Vacuum range from 15-40 cm of Hg may be
used. Air content of conventional butter rangefrom 3-7% by volumewith anaverage
of 4 ml/100 whilethat of vacuum worked butter it isabout 1 ml/100g.

Storage of butter

Thecommercial storage of butter isat-23t0-29°C.

Overrun in butter

It may bedefined astheincreaseintheamount of butter madefrom agiven amount
of fat. It isusually expressed as percentage overrun. The presence of moisture,
curd, salt, air, etc., in butter increasesthe amount of buitter.

Theformulaused for the calculation of Theoretica over-runisgiven below:
Per cent Over-run (% OR) = (B - F)/F
Where,
B = Quantity of butter made (kg)
F=Fatinchurn (kg)

Factor sl nfluencing Over-run:

. Inaccuracy inweighing of milk, cream or butter

Inaccuracy infat testing of the samplesof milk, cream or butter
Fat lossesin skimmilk and butter milk

. Fluctuationinfat content of butter

. Weight allowancein butter packages
. Handlinglosses

Desi butter
Definition
The butter obtained by traditional process

of churning dahi or malai as practiced at
domesticlevels.

oOUhWNR

Preparation:

e Milkwill be cultured and kept for overnight for fermentation. Resultant
curd was churned using hand driven wooden beatersto separate the milk

fat intheform of des butter.
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o Somefollow dightly different method wherein milk isheated continuoudy
to about 80°C, themalai (creamy layer) that forms over the surface was
collected manualy. Thismalai isthen churned to get thedesi butter.

GHEE

According to FSSAI, Gheemeansthe pureclarified fat derived solely from milk
occurred or fromdes (cooking) butter or from cream to which no colouring matter
or preservative hasbeen added. The standards quality of gheeproducedin Keraa
isspecifiedinthe Table below shall.

Parameters Reading
Butyro Refracto meter reading at 40°C 40.0t0 43.0
Minimum Reichert Value 26.0
FFA as % oleic acid (maximum) 3.0
Moisture % (maximum) 0.5

Methods of Preparation:
Theprincipleinvolvedin gheepreparationinclude;
1. Concentration of milk fatintheform of cream or butter.
2. Heatdlarification of fat rich milk portion and thusreducing theamount of water
tolessthan 0.5%.
3. Removal of thecurd content in theform of gheeresidue. Therearefive meth-
odsof gheemaking:
i. Des or IndigenousMethod
ii. Direct CreamMethod
jii. Creamery Butter Method
Iv. Predtratification Method
v. ContinuousMethod

1. Desi Method

Thiswasthe practicefrom age-old daysin rurd areaswhereexcessvemilk will be
cultured and kept for overnight for fermentation. Resultant curd was churned using
hand driven wooden beatersto separatethe milk fat in theform of des butter. Some
follow dightly different method wherein milk isheated continuoudly to about 80°C,
themalai (creamy layer) that formsover the surfacewas collected manually. This
mala isthen churned to get the des butter. After collection of desi butter over a
period of time, thisbutter ismelted in ameta pan or earthenware vessal onan open
fire. Extent of frothingisanindex to judgewhento terminate heating. Heating should
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be stop when sudden foaming appears and leave the contents undisturbed after
heating. Curd particles starts settling down over a period of time and decant the
clear fat carefully. Inthismethod it ispossibleto achieveonly 75— 85%fat recovery.

2. Direct Cream Method

Thismethodinvolvesseparation of cream of 60to 70%fat from milk by centrifugation
process, fresh cream or cultured cream is heated to 114+2°C in astainless stedl,
jacketed gheekettle. Thiskettleisfitted with an agitator, Seam control valve, pressure
and temperature gauges. A movable hollow stainlesstube centrally bored for emptying
out thecontentsor aternatively provision can bemadefor tilting deviceontheghee
kettle to decant the product. Heating is discontinued as soon as the colour of the
gheeresdueturnstogoldenydlow or light brown. Usudly, first plenty of effervescence
accompanied by a crackling sound in the preliminary stages of boiling but both
gradualy subs deswhen themoisture content decreases. Whendmogt dl themoisture
isevaporated, thetemperature of the liquid medium suddenly shootsup and care
hasto be exercised at thisstage to control the heating. Theend point isindicated by
the appearance of second effervescence, which is smallerr than the first one
accompanied by thebrowning of curd particles. At thisstagethetypica gheeflavour
emanatesand thisindicatesthat thefinal stagein the preparation of ghee.

3. Creamery Butter Method

Thisisthe standard method adopted in most of the organized dairies. Unsalted or
white butter is used as raw material. Butter mass or butter blocks are melted at
60°Cto 80°Cin butter melter. Molten butter ispumped into the ghee boiler where
final heating will bedoneus ng seam as heating medium. Increasethe steam pressure
to raise the temperature. Scum which isforming on the top of the surface of the
product isremoved fromtimeto timewith the hel p of perforated ladle. Moment of
disappearance of effervescence, appearance of finer air bubbleson the surface of
thefat and browning of the curd particlesindicatesto stop heating. At this stage
typical ghee aromais produced. Final heating temperature is adjusted to about
114+2°C. To get the cooked flavour, heating beyond thistemperatureisa so being
inpractice. Gheeisfiltered viaail filter into the settling tank.

4. Pre-Stratification Method

Butter isproduced from aged cream of 38to 40% fat using continuoushbutter making
machineor batch churn. Butter isthen transferred to butter melter, and melt at 80°C.
Thismolten butter iskept undisturbed in aghee kettle or boiler at atemperature of
80-85°Cfor 30 min. Here, in gheekettle, stratification of masstakesplace, product
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stratifiesinto 3 distinct layers. Denatured protein particles (curd particles) and
impuritiesare collected on top layer and floats on surface. Middlelayer consistsof
clear fat and bottom layer consists of buttermilk serum carrying 80% of moisture
and 70% of solods-not-fat contained in butter. The bottom layer isthen carefully
removed without disturbing the both top and middielayers. Middlelayer, largely
consistsof fat isheated to 114+2°C along with top layer of floating curd particles
and denatured protein. Thisstep isnecessary to devel op characteristic gheearoma.
Milder flavour ghee can be produced, since most of the curd content isremoved
beforefina clarificationtemperature of ghee.

Grading of Ghee

Thequadlity of ghee can bejudged by physical and chemical analysis. Customer can
only perceivegppearance, tasteand aromaof ghee. Thereforegradingi.e. classfication
accordingtoitsquality and purity isnecessary to assurethe customer. TheAgricultura
Produce (Grading & Marking) Act, 1936 empowersthe Central Government to fix
quality standards, known as* AGMARK'’ standards and to prescribe terms and
conditionsfor usngthesea of ‘AGMARK'. Theword* AGMARK’ isaderivative
of “Agricultural Marketing”.
AGMARK grades of ghee

Grade L etter and Circular border colour
Specid Red

Generd Green

Standard Chocolate

FIG 3.3.4 Agmark label of Ghee
ADULTERANTS IN GHEE:
Adulteration of gheein Indiaismore prevalent especially in unorganized sector.

Being themost expensivefat people started to adulterate the product to make profits.
Major adulterantsof gheeareasfollows:
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). Vanaspati (Hydrogenated vegetableoil). Because of closeresemblancein
Itstexture most commonly used thisas adultrant to ghee.

ii). Refined (de-odourized) vegetable oil- E.g. Ground nut, coconut, cotton-
seedoils, etc

ii). Animal body fat.

Government hasmadeit compulsory that all Vanaspati must contain amaximum of
5% of Sesameoil which can beidentified inghee by asmplecolour test (known as
Baudouintest). By meansof thisAdultration of gheewith Vanaspatiti to an extent of
3% can be detected.

Packaging and storage of ghee

Gheeshould befilled upto the briminarust freetin cans/container for bulk packing.
Regular pack sizesavailable in the market are 15 lit, 51it, 1 lit and 500 ml. Self
ganding laminatesareused for 14 it and 500 ml packswhich havebarrier tomoisture,
ar andlight. Exposureof gheeto sunlight for along time a so causesoxidation and
produce off flavorsinthe ghee.

Gheehasalong keeping quality; it can be stored for 6 to 12 months under ambient
temperature provided proper packaging andfilling.At higher temperature of storage,
development of oxidized flavor especialy with ghee which hasappreciableinitial
acidity ismorepronounced. At Lower (refrigerated) temperature storage, athough
it delays acid development there by prolongs shelf life but it imparts greasy and
pasty textureto ghee. So, storagetemperature of 21°C isrecommended. Ghee can
be stored up to 12months at 21°C.

BUTTER OIL

Butter oil and AnhydrousMilk fat/An hydrous Butter oil meansthefatty products
derived exclusvely frommilk and/or productsobtained frommilk by meansof process
whichresultinamost total removal of water and milk solidsnot fat. It shall have
pleasant taste and flavor free from off odour and rancidity. It shall be free from
vegetableoil/fat, animal body fat, minera oil, added flavor and any other substance
foreigntomilk.

List of Practicals

e Methods of separation of cream-Gravitationa and centrifugal.
e Preparation of butter
e Preparation of ghee
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ASSESSMENT ACTIVITIES

e Assessment of participationin market survey onfat rich dairy productsand
evaluation of survey report.

e Seminar presentation
e Participationin preparation of fat rich dairy products.

e Participationingroup discusson.

TE Questions

1.

Theplastic cream contain approximately .................. % of milk fat (25%,
50%, 65%) (@)
Accordingto FSSAI rulebutter should containaminimumeof ............... % of
milk fat (50%, 80%, 99%) 1)
Distinguish: ©)

(8 Ripened butter and unripened butter
(b) Frozen cream and sterilized cream
(c) Redlabel gheeand greenlabel ghee

One of thedairy magazineinvited articles on the production of various milk
products. You decided to send an article on the three methods of the prepara-
tion of ghee — Creamery butter method, prestratification method and direct
cream method. Prepare an article. 4

During thedairy plant visit you may have seen cream separator. List out the
main partsof cream separator with their diagrams.

During adairy plant visit you may have noticed the working of cream
separator. Canyou explaintheprinciple behinditsworking?

Dueto high acidity you decided to neutralise cream for butter manufacture.
Namethetype of neutraliser, also explain the processor of addition.

‘Over runisvery important for deciding profit of aproduct’ . Explainwhat you
understand by over runto two productsice cream and buitter.

.You read in adairy magazine an article on aprocessthat isdonein milk to
avoid cream separation.

a ldentify theprocess.
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b. Explaintheprocesswith advantagesand disadvantages.

10. Younever seegravity separation of creaminany dairy plant in our state. In-
stead centrifugal separationisused for separating cream.

a. Explainthereason.
b. Alsocomparethe advantagesand disadvantagesof both methods.

c. Youkept milk undisturbed for two daysinrefrigerator and even after that
therewas no visible cream separation. Mention the possible reason and
write one sentenceabout it.

d. Classfy thefollowing typescream based ontheir fat%

Tablecream, Plastic cream, Light cream, Whipping cream, Coffee cream,
Heavy cream

e. Whilepurchasing abottle of gheeyou notedthat itiswritten‘redlabel’ on
bottle.
Explainthat you understand by red label. (Giverelevant standards)

f.  Youareworking aslab. Assistant in a Q.C. lab. After manufacturing a
batch of butter you are asked to check whether it confirmsto legal stan-
dards. Mention the parametersthat you check. Givethe expected val ues.




Reference Book N

Unit 3.4
CONDENSED AND DRIED MILK

Milk, skim milk, whey, and other milk products can be concentrated, i.e., part of the
water can beremoved. Itsmain purposeisto diminish the volume and to enhance
theshdf lifequaity. Water can beremoved from milk by evaporation and in addition
to water, volatile substances, especially dissolved gases are also removed.
Evaporationisusually done under reduced pressure— hence, decreased temperature
— to prevent damage caused by heating.Dry milk production has become an
increasngly important segment of thedairy industry whichisexpected to grow further
because of itsfeatures such as better keeping quality, less storage space, and lower
trangportation costswhich result in attractive economics. Nonfat dry milk servesthe
samepurposefor milk solids-not-fat thet traditiondly butter hasdonefor milk fat. The
ultimate aim of the industry is to obtain dry products which if recombined with
water givelittleor no evidence of detrimental change comparedtotheorigind liquid
product.

Learning Outcomes
¢ Anayzeand standardize sweetened condensed milk.
e Classfy different typesof condensed milk.
e Preparesweetened condensed milk.
e |dentify and categorizedifferent typesof milk powders,baby foodsetc.
e |dentify FSSAI standards.

SWEETENED CONDENSED MILK

Sweetened Condensed Milk meansthe product obtained by partid remova of water
from milk of Cow and/or Buffalo with the addition of sugar or acombination of
sucrosewith other sugarsor by any other processwhich leadsto aproduct of the
same composition and characteristics. Thefat and/or protein content of the milk
may beadjusted by addition and/or withdrawal of milk constituentsin such away as
not to ater thewhey proteinto caseinratio of themilk being adjusted. It shall have
plessant taste and flavor freefrom off flavor and rancidity. It shall befreefromany
substanceforeignto milk .1t shall conformto thefollowing requirements:
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Product
Parameters Sweetened condensed | Sweetened condensed
milk skimmed milk
Milk fat Not less than 9% Not more than 1%
Milk solids Not less than 31% Not less than 26%

Milk protein in milk solids
not fat

Not less than 34%

Not less than 34%

Preparation of sweetened condensed milk:

Thebasic principlein the production of condensed and evaporated milk isthat high
qudity milk isfiltered, standardized, forewarmed and condensed/evaporated to the
desired level. The concentrated product is preserved by the addition of sugar for
condensed milk and by heat sterilization for evaporated milk.

Flow Diagram
Recavingmilk

Filtration/dlarification (38-40°C)

Standardization

Forewarming/pre-heating (115-118°C/no hold)

Addition of sugar

Condensing (2.5:1)

Homogenization

Coolingand crystdlization

Packaging

Storage (10°C)

Details of manufacture

(@ Receivingmilk: whenmilk isrecelved a theplant, itstemperature should beat
10C or below. The milk should be clean, sweet, free from off-flavours and
odours. No abnormal milk should be accepted.
Themain platformand labouratory testsare clot-on-boiling and Alcohol tests
to determineitsacceptancefor condensing.

&
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e Alcohol test: 5ml of milk isplaced in atest tube and an equal amount of
solution with 68% a cohol isadded. Themixtureisshaken and any forma:
tion of clot/ flakesdenotesapositivetest, i.e. themilk issuseptablefor heat
coagulation.

Thistest detects: abnormal milk whichishighin mineral sats, developed
acidity inmilk,mastitismilk likely to sweet curdling etc.

e Clot-On-Boiling test: 5ml of milk is placed in atest tube and kept in a
boiling water bath for 5 minutes. If curdisobserved, themilk issaidtofall
the COB test and should be rgjected.

After the milk has been accepted on the basic of Alcohol and COB tedts, it is
weighed, sampled and tested for fat, SNF etc.

()

©
©

(€)
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Filtration/ clarification: Thisisdonein order to removevisibleforeign mat-
ter. Themilk isgenerally pre-heated to 35-40C to increasetheefficiency of the
operation.

Sandar dization: Thisisdone so asto conformtolegal standardsinthefin-
ished product.

Forewar ming/ preheating: Thisrefersto heating of milk beforeit is con-
densed. Thetemperature-timeof forewarming/ pre-heating extendsover awide
range, such as82to 93C for 5to 15 minutes. Thetemperture-timefor HTST
IS115to 118C for No-Hold/ Flash.

Addition of sugar: sugar is added for the purpose of preserving the con-
densed milk without resorting to sterilization by heat. Theamount of sugar in
thefinished product rangesfrom 40 to 45%. Sugar isadded at the end of the
condensing process.

Condensing: The basic principle consistsin the removal of water from the
standardized milk by boilingit under partial vaccum at alow temperaturetill the
desired concentrationisreached. The chief advantage of condensing milk in
vaccum are; economy of operation, rapidity of evaporation and protection of
milk against heat damege.

Homogenization: The object isto obtain auniform fat emulsion and reduce
fat separation to aminimum during storage. A special type of homogenizer
suitablefor handling ahighly viscousproduct isused at atotal pressureisused
at atotal pressure of 2500 psi.

Coolingand crystallization: A considerable portion of lactose content inthe
condensed milk held at ordinary temperatureispresent in crystal form. The
relaitive smoothnessof condensed milk iscontrolled by the number and size of
thelactose crystalsit contain. Thesize of lactose crystalsiscontroled by the
procedure used for cooling the condensed milk. Rapid crystallization leadsto
theformation of alargenumber of small crystas, givingasmooth texturetothe
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condensed milk; ontheother hand, dow crystdlization createsasmall number
of crystalswhich produceasandy or gritty texture. Cooling of the product may
be continued dowly to 24C. Thisshould take approxiately an hour. Thenthe
cooling iscompleted to 13-18C with continued agitation.Therate of crystal
formationiscontrolled by theamount of agitation, number of nucle, total solids

inthe product, temperature and viscosity.

Packaging and storage: Bulk
packaging may bedonein barrelsof
varioussizes, drumswith polythene
linersor tin containers. For theretail
market, fillers are used to package
milk incans. After filling, thecansare
sealed, |abelled and packed in cases
for storageand distribution. During

3 i.f
— e

storage, awidetemperature variation may increasethetendency to sandiness.
Cool storageisimportant to prevent changesin viscosity. Temperature of 10C

isreccomended for the storage of sweetened condensed milk.

EVAPORATED MILK

Evaporated Milk meansthe product obtained by partia removal of water from milk
of cow and/or buffal o by heat or any other processwhich leadsto aproduct of the
same composition and characteristics. Thefat and protein content of the milk may
be adjusted by addition and/or withdrawal of milk congtituentsin such away asnot
toalter the whey protein to caseinratio of the milk being adjusted. It shall have
pleasant taste and flavor freefrom of flavour and rancidity. It shall befreefromany
substanceforeigntomilk. It shall conformto thefollowing requirements—

Product
Parameters i
Evaporated milk Evaporateq skimmed
milk
Milk fat Not less than 8% Not more than 1%

Total milk solids

Not less than 26%

Not less than 26%

Milk protein in milk solids
not fat

Not less than 34%

Not less than 34%

DRIED MILK/ MILK POWDER:

MilkPowder-meansthe product obtained by partial removal of water frommilk of
Cowand/or Buffalo. Thefat and/or protein content of the milk may bead justed by

&
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addition and or withdrawal of milk constituentsin suchaway asnot todter thewhey
proteinto caseinratio of themilk being adjusted. It shall be of uniform colour and
shall have pleasant tasteand flavor freefrom off flavor and rancidity. It shall dsobe
freefromvegetableoil/fat, minerd oil, thickening agents, added flavor and Siveetening
agent. It shdl conformto thefollowing requirements—

Product
Parameters i i _
Whole milk powder Skimmed milk powder
Moisture Not more than 4% Not more than 5%
Milk fat Not less than 26% Not more than 1.5%
Milk protein in milk solids not | Not less than 34% Not less than 34%
fat
Titratable acidity (ml D.N Not more than 18.0 Not more than 18.0
NaOH/10gm solids not fat)
Insolubility Index Not more than 2ml Not more than 2ml
Total ash on dry weight basis | Not more than 7.3% Not more than 8.2%

BABY FOOD / INFANT MILK FOOD:

Infant Milk Food meansthe product prepared by spray drying of themilk of cow or
buffalo or amixture there of. The milk may be modified by the partial removal/
substitution of different milk solids; carbohydrates, such assucrose, dextroseand
dextring maltodextrin, matoseand lactose; sdtslike phosphatesand citrates, vitamins
A, D, E, B Group, Vitamin C and other vitamins, and mineraslikeiron, copper, zinc
andiodine. The product shal befreeof lumpsand shal beuniformin appearance. It
shall be free from starch and added antioxidants. It shall also be free from dirt,
extraneous matter, preservatives and added colour and flavor and from any materia
whichisharmful to human health. It shall not have rancid taste or must yodour. It
shall not contain food additives. It shall be packedin hermetically sealed, cleanand
sound containersorin flexible pack madefrom film or combination or any of thesub
strate made of Board paper, polyethylene, polyester metallised film or in such away
to protect from deterioration. It may be packed in nitrogen or amixture of nitrogen
and carbondioxide

As per FS3AI, it shall conform to the following requirements, namely.—

1. Moisture, percentby weight(notmorethan) 4.5
2. Totamilkprotein, percentby weight(notlessthan) 12.0
3. Milkfat, percentby weight (notlessthan) 18.0
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Total ash, percentby weight(notmorethan) 8.5
Ashinsolubleindilute Hydrochl oricacid, percentby weight

(not morethan) 0.1
Solubility:

Solubility Index maximum 2.0ml
Solubility percentby weight (not lessthan) 98.5
VitaminA (asretinol) 1g.per100g.(not lessthan) 350i g
Added VitaminD (expressedas Cholecalciferol or Ergocalciferol)
igper100g. (not lessthan) 451 g
VitaminC,mgper100g.(not lessthan) 35ig
Thiamine, igper100g.(not lessthan) 185i g
Riboflavin, igper100g.(not lessthan) 275 g
Niacin, 1 gper100g.(not lessthan) 1160i g
Pyridoxinei gper100g.(not lessthan) 160i g
Folicacid, 1 gper100g.(not lessthan) 20i g
Pantothenic acid, mgper 100g.(not lessthan) 14mg
VitaminB12, igper100g.(not lessthan) 071 g
Choline, mg per100g.(not lessthan) 32mg
VitaminK 1 gper100g.(not lessthan) 18i g
Biotin, i gper100g.(not lessthan) 7.0 g
Sodiummgper100g.(not lessthan) 90mg
Potassium, mgper100g.(not lessthan) 370mg
Chloride, mgper100g.(not lessthan) 250mg
Calcium, mgper100g.(not lessthan) 230mg
Phosphorous, mgper100g. (not lessthan) 115mg
Magnesium, mgper100g.(not lessthan) 22mg
Iron, mgper100g. (not lessthan) 5.0mg
lodine, i gper100g. (not lessthan) 20i g
Copper,i gper100g. (not lessthan) 280i g
Zinc,mgper100g.(not lessthan) 2.5mg
and not morethan 5.0mg
Manganese, igper100g.(not lessthan) 202.5mgg
Sdenium, i gper100g.(not lessthan) 14ig
Bacterid count, perg.(not morethan) 10,000
Coliform countabsentin 0.1gram
Yeast and mould count absent in 0.1gram
Sdmonellaand Shigdlaabsentin 25gram
E. coliabsentin 0.1gram

Staphylococcusaureasabsentin 0.1gram
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MALTED MILK POWDER/ FOOD:

Milk cereal based complementary food are obtained frommilk, variety of cereals,
pul ses, soyabean, millets, nutsand edible oil seedsafter processing. It may contain
ediblevegetableoils, milk solid, various carbohydrates such assucrose, dextrose,
dextring/ maltodextrin, maltose and lactose, cal cium salts; phosphatesand citrates
and other nutritionaly sgnificant minerdsand vitamins. It shdl containaminimum of
10 per cent milk protein by weight of the product. It shall aso contain minimum 5
per cent milk fat by weight It shall beintheform of powder, small granulesor flakes,
freefrom lumpsand shall be uniformin appearance. It shall befreefromdirt and
extraneous matter and freefrom preservativesand added colour and flavour. It shall

befreefrom any materia, whichisharmful to human hedlth.

ASSESSMENT ACTIVITIES

e Dairyplantvisittostudy thelargescale
preparation of different productsand as-
sessment of participationin activitiesand
evauationvigt report.

e  Assessment of participation in market
survey and eva uation of survey report.

e Participation in preparation of fat rich
dairy products.

e Participationingroupdiscussion.

e  Precticd examination.

TE Questions

1. Distinguish sweetened skimmilk and evaporated skimmilk )]

2. Digtinguishinfant food and malted milk powder 2

3. Fdlowingarehintsregarding the preparation of sweetened condensed milk (4)
» Condensngmilk

» Coolingand cryddlization

e Addition of sugar

Based on the hints, design aflow diagram for the production of sweetened
condensed milk. Remember to put necessary specifications where ever

necessary.
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4. Matchthefollowing 5)
Fat%
Sweetened condensed milk Not lessthan 26
Sweetened condensed skimmilk Not lessthan9
Evaporated milk Not morethan 0.5
Wholemilk powder Not morethan 1.5
Skimmilk powder Not lessthan 8
5. Completetheflow diagram for the preparation of sweetened condensed milk
(4)
Recavingmilk
l
..................... (€ PO
\!
Standardization
l
Forewarming/pre-hesting (......... (b)....... °C/nohold)
\!
........................ (o) P
l
Condensing(...... (d)......: 1)
\!
.................. (S T
l
Coolingand ............... () T
\!
Packaging
l
Storage (10°C)

6. Youareaskedtodraw theflow diagramfor preparation of condensed milk on
thewall of product room of adairy plant. Demonstrate how youwill doit.

&
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Unit 3.5
CHEESE

Cheeseisoneof the oldest foods of mankind. Itiscommonly believed that cheese
evolvedintheFertile Crescent betweentherivers Tigrisand Euphratesin Irag some
8000 years ago. The so-called Agricultural Revolution occurred here with the
domestication of plantsand animals.It seemsthat cheese originated accidentdly asa
result of theactivitiesof nomadictribes. Sinceanimal skin bagswere aconvenient
way of storing liquidsfor nomadic people, thesewere used for storing surplusmilk.
Fermentation of themilk sugarsinthewarm climate prevailing would causethemilk
to curdle in the bags. The swaying animals would have broken up the acid curd
during journeysto produce curdsand whey. Thewhey provided arefreshing drink
on hot journeys, whilethe curds, preserved by the acid of fermentation and ahandful
of sdt, becameasourceof high protein food supplementing themeager mest supply.

Learning Outcomes
e |dentify different cheeses.
e categorizedifferent cheeses.

e understand Preparation of cheddar cheese, cottage cheese,processed
cheese

o |dentify usesof cheese.
Definition
According to Food Safety and Standard Regulations 2011, Cheese means the
ripened or unripened soft or semihard, hard and extrahard product, which may be
coated with food gradewaxesor poly film, and inwhichthewhey protein/ casein
ratio does not exceed that of milk. Cheese is obtained by coagulating wholly or
partly milk and/ or products obtai ned from milk through the action of non animal
rennet or other suitable coagulating agentsand by partidly draining thewhey resulting
from such coagulation and/ or processing techniquesinvolving coagul ation of milk
and/ or productsobtained from milk which giveafina product with smilar physical,
chemical and organol eptic characteristics. The product may contain starter cultures
of harmlesslactic acid and / or flavour producing bacteriaand cultures of other
harmless mi croorganisms, safe and suitableenzymesand sodium chloride. It may be
intheform of blocks, dlices, cut, shredded or grated.
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i.  Ripened Cheeseischeesewhichisnot ready for consumption shortly after
manufacture but whichmust be held for some time at such temperature and
under such other conditionsaswill result in necessarybiochemica and physica
changes characterizing the cheesein question.

ii. Mould Ripened cheeseisaripened cheese in which the ripening has been
accomplished primarily bythe development of characteristic mould growth
through theinterior and/ or on the surface of the cheese.

iii.  Unripened cheese including fresh cheese is cheese which isready for con-
sumption shortly aftermanufacture.

Cheese or varieties of cheeses shall have pleasant taste and flavour free from off

flavour and rancidity.

It may contain food additives permitted intheseregulationincluding Appendix A. It

shdl conform to themicrobiol ogica requirementsprescribed in Appendix B:

Provided that cheese or varieties of cheeses coated with food grade waxes/ or

polyfilm / or wrapping of clothshall bear proper label declaration as provided in

regulation 2.4.5 (44) of Food Safety and Standards (Packaging and Labeling)

Regulations, 2011. It shal conform to thefollowing requirements:-

I |
e Milk Fat on Dry basis
- _ €)
—— 39.0% Not lessthan 48.0%
80.0% Not lessthan 20.0 %

N
CHEESE
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CHEDDAR CHEESE

Definition

According to Food Safety and Standard Regulations2011,Cheddar Cheese means
ripened hard cheese obtained by coagulating heated/pasteurised milk of Cow and/
or Buffalo or mixturesthereof with culturesof harmlesslactic acid producing bacteria,
non-animal rennet or othersuitabl e coagul ating enzymes. It shall beintheform of
hard pressed block with a coating of food grade waxes orwrapping of cloth or
polyfilm. It shall havefirm, smooth and waxy texture with apale straw to orange
colour withoutany gasholes. It may contain permitted food additives. It shal conform
tothefollowing requirements—

(1) Moisture - Not more than 39.0 percent
(i) Milk Fat on Dry Basis- Not lessthan 48.0 percent

Preparation of cheddar cheese

Flow diagram.
Recaivingmilk
l
pre-heating(35-40°C)
l
filtration/darification
2
Sandardization
2
pasteurization (63°C/30 min)
\!
addition of starter/ripening (31°C @ 0.5-1%)
\!
Addition of colour (30-200 mI/1000 Kg milk)
l
Renneting (31°C 15-25ml/100 L milk)

l
coagulation/setting
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J
cutting
J
cooking(37-39°C)
2
drainage of whey
\!
cheddaring
\!
milling
l
ting
l
hooping
l
dressng
J
pressing
J
drying
2
parafinig
\!

curing

Details of Manufacture:

Receiving and Filtration of milk:

Good quality milk istaken and filtered(35-40°C) to removedirt and other suspended
particles.

Standardization:

Standardization refersto adjustment of the casein/fat ratio in cheese milk to 0.68-
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0.70. The objectiveisto regulate the fat in the finished product and to produce
maximum amount of cheese per Kg of fat in cheesemilk

Pasteurization:

LTLT/HTST pasteurization of cheese milk can be done. The objectivesare

1 Todestroy dl the pathogens.

2. Todestroy al spoilage causing microorganisms.

Addition of starter culture:

Thedarter cultureistheheart” of cheese. Good quality lactic starter cultureisadded

@0.5-1.0% at 31°C. After addition of starter, itismixed well and kept at the same
temperaturetill the pH isreduced to therenneting pH.

Addition of colour;

When colour isused, it should be added just beforerenneting. Theusua amountis
30to 200 ml for 1000 Kg of milk. The colour is diluted with approximately 20
timesitsvolume of potablewater.

Renneting:
Adding rennet enzymeto cheeseiscaled Renneting.
Rennet:

Rennet is a crude preparation containing two enzymes- rennin and pepsin. Itis
obtained from thefourth or true stomach (abomasum) of the young caf known as
“vdI”. Thenew nameof Rennetis*Chymosn”. Renninisapowerful dotting enzyme,
which causesrapid clotting. Rennet isavailablein powder/ liquid form.15-25ml is
added to about 100 L milk. Rennet isdiluted with 20-40 timesitsvolumeof potable
water before addition and mixed thoroughly for uniform distribution.

There are a so other rennet preparations, other than calf rennet like plant rennet,
bacterial rennet etc.
Coagulation:

After thorough addition of rennet, the cheese milk iskept undisturbed for clot
formation. When asanitized glassrodisinserted at a45° angle, and lifted straight
up, there should beaclean break inthe curd. It istheright timefor cutting the curd.
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Cutting the curd:

Horizontal and vertical knivesare used for cutting the cheesecurd. They aremetal
wires/platesarranged horizontaly or vertically at equa distancegpart onarectangular
frame. They cut the coagulum into uniform cubes.. Thecurdisusually first cut with
the horizontal knife lengthwise and then with the vertical knife lengthwise and
widthwise,

Cooking and drainage of whey:

The cheese curd isslowly cooked to 37-39°C at the rate of 1°C every 4 minutes.
Cooking isdonefor expulsion of further whey from within the curd cubes. After
cooking, thewhey isdrained out.

Cheddaring

Itisastepwhichinvolvesaseriesof operationscons sting of packing, turning, piling
andre-piling thedabsof matted curd. Thisprocessof piling and re-piling isrepeated
every 15 min. Thisprocesssquashestheindividual curd particlesaswell asreleases
morewhey. Inthisprocess, the curd granulesfuse under gravity into solid blocks.
Rapid matting of the curd particles occurs under the combined effect of heat and
acid. Theorigina rubber-liketexture gradually changesinto aclose-knit texture
(‘ chickenbreast’” structure, typical of Cheddar cheese) with thematted curd particles
becoming fibrous. When the acidity of whey reaches 0.45-0.50% lactic acid,
cheddaringiscomplete.

Milling:

Thecheddar cheesecurdiscut into small pieceswith thehelp of cheesemiill. Thisis
tofacilitate uniformdistribution of saltinthenext step.

Salting:

Common salt is added to give good flavor, body and texture and to improve the
keeping quality of the finished product. Salt is added @1-2% of the curd in the
cheesevat.

Hooping:
Thecurdisplaced in hoops/mouldsinwhichthecheesecurdispressedintofina
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Dressing:

Thisreferstothearrangement of the cheese cloth beforeand after pressing, removing
al wrinklesand givingfinal perfect shape.

Pressing:

Thecheesecurdispressedinacheese press. The average pressureisaround 70psi
for round and 25 ps for square hoops for 30-60 minutes. The whey is further
expelled and whey pocketsarefilled with curd.

Drying:
Thecheeseblocksaredried at 12 -16°C at 50% Relative Humidity. Thisisfor the
rindformationin cheese.

Paraffining:

Thisinvolvesdipping the cheesefor afew secondsin abath of melted paraffin

(104-121°C), whereby athin coating of paraffin is applied to the surface of the
cheese. Paraffining isdoneto protect cheesefrom insects, to prevent mould growth
andto reducelossof moisture during curing/ ripening.

Ripening/ Curing / Maturing:

Thisrefersto storage of cheesefor at |east 2 to 3 monthsat alow temperature (O-
16°C)at 75-85 % RH, during which its physical, chemical and bacteriol ogical
properties are changed, resulting in the characteristic flavor, body and texture of
cheese.

COTTAGE CHEESE

Definition.

According to Food Safety and Standard Regulations 2011,Cottage Cheese means
soft unripened cheese obtai ned by coagul ation of pasteurised skimmed milk of Cow
and/ or Buffalo or mixturesthereof with culturesof harmlesslactic acid bacteriawith
or without the addition of other suitable coagulating enzymes. Creamed Cottage
Cheeseiscottage cheesetowhich apasteurised creaming mixture of cream, skimmed
milk, condensed milk, nonfat dry milk, dry milk protein,Sodiunmy/ Potassiuny Cacium/
Ammonium casainateisadded. It shadl haveasoft texturewithanaura whitecolour.It
maly contai n spices, condiments, seasoningsand fruits pulp. Itshall conformto the
following requirements—
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(i) Moisture - Not more than 80.0 percent
(i) Milk Fat(in Creamed CottageCheese) -  Notlessthan 4.0 percent

Method of manufacture
Flow diagram of manufactureof cottage cheese
Receiving pasteurized skimmilk
\!
Addingcaciumchloride
\!
Adding Sarter
l
Adding rennet
l
Setting
J
Cutting
2
Cooking
\!
draining of whey
l
Washing and draining the curd
l
Sting
l
Creaming
l
Packaging and storage.
Preparation of processed cheese
Processed cheese refers to a product obtained by heating cheese with permitted
emulsifiers and / or stabilizers, viz. citric acid, sodium citrate, sodium salts of
orthophaosphoric and polyphosphoric acid, with or without added condimentsand
acidifying agents, viz. lactic acid, vinegar, phosphoric acid and citricacid.
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Definition
According to Food Safety and Standard Regulations 2011,Processed Cheese
meansthe product obtained by grinding, mixing, melting and emulsifying oneor
morevarietiesof cheeseswith theaid of heat and emulsifying agents. It may contain
cream, butter, butter oil and other milk products subject to maximum 5.0 percent
lactose content in the final product and edible common salt, vinegar/acetic acid,
spicesand other vegetabl e seasoning and foods other than sugars properly cooked
or prepared forflavouring and characterization of the product provided these additions
do not exceed one sixth of theweight of thetotal solidsof thefinal product ondry
matter basisand cultures of harmless bacteriaand enzymes. It shall havepl easant
tasteand smell freefrom off flavour and rancidity. Itshall conform to thefollowing
requirements—

(i) Moisture - Not morethan 47.0 percent

(i1) Milk fat on dry basis- Not lessthan 40.0 percent.

Provided that processed cheese chiplets (packed sliced cheese) when sold in a
package other thantin, shallnot contain more than 50.0 percent moisture.

Preparation

Flow diagram for manufacture of processed cheese
Receiving raw cheese
\!

Andyzing
l
Sdecting for blending
l
Tempering and cleaning
2
Quarteringand grinding
l
Processing
\J
Packaging
l
Cooling and storage
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PROCESSED CHEESE SPREAD

According to Food Safety and Standard Regulations 2011, Processed Cheese
Spread meansthe product obtained by grinding, mixing, melting and emulsifying
oneor morevarietiesof cheesewith emulsifying agentswiththeaid of hest. It may
contain Cream, Butter oil and otherdairy products, subject to amaximum limit of
5.0 percent lactose in the final product, salt, vinegar, spices, condimentsand
seasonings, natura carbohydrate sweetening agentsnamely sucrose, dextrose, corn
syrup, corn syrup solids,honey, maltose, malt syrup and hydrolysed lactose and
food properly cooked or otherwise prepared for flavouringand characterization of
the product provided these additionsdo not exceed one sixth of theweight of total
solidsofthefina product on dry weight basisand culturesof harmless bacteriaand
enzymes. It shall have pleasant taste andflavour freefrom off flavour and rancidity. It
shdll conformto thefollowing requirements—

(i) Moisture - Not more than 60.0 percent
(i) Milk fat on dry basis- Not lessthan 40.0 percent.

USES OF CHEESE
I.  Direct consumption assuch or in sandwiches
ii. Inthepreparation of specid disheslikepizza

iii. Inthe preparation of sauce

LIST OF PRACTICALS
e Preparation of cheddar cheese.
e Preparation of cottage cheese.

e Preparation of processed cheese.
ASSESSMENT ACTIVITIES

e Seminar presentation on FSSA| standardsdifferent veritiesof cheeseand
itspreparation

e Groupdiscusson
e Chart preparation on the method of preparation of cheese
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TE Questions

1.

10.

A market survey isconducted to analyzethe popul ar varietiesof cheese.
Givethreevarietiesof cheesewith an example. (3

You are invited as a Interviewer to conduct an Interview for the post of
Technica Superintendent inthe processed cheeseunit. Inthecontext prepare
6 questions to check the candidates knowledge about the production tech-
niques of processed cheese.

Skimmilk, starter culture, CaCl2, Rennet

Suggest a product that can be prepared from the above row materialsin a
cheesemanufacturing industry. Explain the process of manufacturing the prod-

uct width the help of aflow diagram. 2
Distinguish the production of processed cheeseand cottage cheese 4
Cottage cheeseisasoft unripened variety of cheesemadefrom.................
to which some cream and salt are added. (1)

Whilevisting aCheese plant, you have observed that awaxy coating hasbeen
applied onthe surface of the cheese. Discusthe significance of such coating.

@)
During field visit to acheese manufacturing plant you happen to hear the con-
versation between two workers Reghu and Reji:

Reghu: | havefinished turning

Reji: OK I will do both pilingand repiling

e |dentify the cheese variety QD
e Identify and explain the process 5)

During your visit to Ooty Dairy Plant you have the opportunity to watch the
preparation of cheese. Your friend seeing thetermslike parafinning and ripen-
inginthestudy tour notes, hegot confused. Help himin clarifying thedoubts,

(4)
Differentiate between green cheese and cured/matured cheese.

Your teacher demonstrated the manufacture of cheese by blending cheese of
different ages

e Namethistype of cheese
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Unit 3.6: FROZEN DAIRY PRODUCTS

The production and consumption of frozen dairy products hasincreasing day by
day. Frozen dairy products include ice cream, kulfi, sipup, ices, milk shake etc.
Among theseice creamisthemost popular frozen dairy product which can bemass
produced and thusiswidely availablein developed parts of theworld.

Icecreamisasweet frozen dessert, made from milk fat and solids, sugar, flavoring,
adtabilizer (usually gelatin), and sometimeseggs, fruits, or nuts. Itscoldnessmakes
it especialy desirableduring hot weather. Digestibility isgeneraly high.Themain
function of sweetenersisto increase the acceptance of the product by making it
sweet and by enhancing the pleasing creamy flavor. Because of thesereasonsthe
production and consumption of icecream hasincreasing day by day. Plain ,Chocolate,
fruit , nut , milkices, ices, sherbets, fancy moulded , novelties, softy etcarethe
different varietiesof icecream.

LEARNING OUTCOMES:

o |dentify different standardsof icecream.

e Understand ISl recommendations.

¢ |dentify and categorizedifferent varietiesof ice creams.
¢ |dentify methodsof manufacture and constituents.

e Measureoverruninicecreams.

e Preparation of icecreams.

ICE CREAM
FSSAI definition and standards of ice cream:

According to Food Safety and Standard Regulations 2011, I1ce Cream, Kulfi,
Chocolate | ce Cream or Softy | ce Cream(hereafter referred to asthe said product)
meansthe product obtained by freezing apasteurized mix prepared frommilk and/
or other productsderived from milk withor without the addition of nutritive sweetening
agents, fruit and fruit products, eggs and egg products, coffee,cocoa, chocolate,
condiments, spices, ginger and nutsand it may aso contain bakery productssuch as
cake orcookiesasaseparate layer and/or coating. The said product may befrozen
hard or frozen to asoft consistency; thesaid product shall have pleasant taste and
smell free from off flavour and the said product shall conform to the following

requirementsnamey.—
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Requirement Ice Cream Medium Fat Ice Cream  Low Fat Ice Cream

@ @ ©) @

Total Solid Not lessthan36.0%  Not lessthan 30.0 % Not less than 26.0

Wit/Vol (gms/l)  Not lessthan 525 Not less than 475 Notlessthan 475

Milk Fat Not lessthan 10.0%  More than 2.5 % but Not morethan 2.5 ¢
less than10.0%

Totd Protein Not less than 3.5% Not less than 3.5 % Not less than 3.0 %

Note: Incasewhere Chocolate, Cakeor similar food coating, base or layer forms
a separate part of the product, only the Ice Cream portion shall conform to the
requirementsgiven above.

Accordingto Food Safety and Standard Regulations 2011, Milk Iceor Milk Lolly
(hereafter referred to asthe said product) meansthe product obtained by freezing a
pasteurized mix prepared from milk and/or other productsderived from milk with
or without the addition of nutritive sweetening agents, fruit and fruit products, eggs
and egg products, coffee, cocoa, chocolate, condiments, spices, ginger and nuts,
the said product may also contain bakery products such as cake or cookiesas a
separate layer and/or coating; the said product shall have pleasant tasteand smell
freefrom off flavour and rancidity. Thesaid product shal aso conformtothefollowing
requirements, namely .—

(@) Totd solids(m/m) Not lessthan 20.0 percent

(2 Milk Fat(m/m) Not morethan 2.0 percent

3 Milk Protein (Nx6.38) Not lessthan 3.5 percent

Different varieties of ice creams:

Different varietiesof ice creamsinclude Plain ,Chocolate, fruit , nut , milk ices,
ices, sherbets, fancy , moulded , novelties, softy etc

Plain ice cream:

Anicecreaminwhichthetotal anount of the colour and flavouring ingredientsis
lessthan 5%of the volume of the unfrozenice cream. Examplesarevanilla, coffee,
maple and caramel ice cream.

Chocolate Ice cream:

Ice cream flavoured with cocoa or chocolate. It usually contains higher sugar
content viz.,16 to 17%, about 2.5 to 3.5% of cocoaand stabilizer and emulsifier.
Other variants of chocolate frozen product includes chocobar (where chocolate
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acts as a couverture), chocolate frosties (chocolate layer containing crispies),
chocochips

Fruit Ice cream:

Fruit Ice cream is made by adding various fruits at the time of freezing with or
without additional fruit flavouring or colour. Thefruitsmay befresh, frozen, canned
or preserved.

Nut Ice cream:

| cecream containing nut mests, such asa monds, pistachio or wal nut,with or without
additiond flavouring or colour.

Ice Milk / Milk Ice:
A product smilar toice cream containing 2 -7%fat and 12-15% M SNF, sweetened,
flavoured and frozen likeice cream.

Ices:

Made of fruit juices, sugar and stabilizer with or without additional fruits, color,
flavouring or water and frozen to the consistency of icecream. Usualy contains 28
—30% sugar, 15-20% overrun, and no dairy products.

Sherbets:
Sherbet isaproductmade of fruit juices, sugar, stabilizer, and milk products. Itis
similar to anice, except milk, either whole, skim, condensed, or powdered, or ice
cream mix,isusedinplaceof al or part of thewater usedinices, sherbet contains 1-
2% milk fat.

Novelties:

Novelty isdefined asa
unigue single-serve
portion — controlled
product. Novelties
include special
combinations of ice
creamwith flavour and
confections, cup items,
andfancy moldeditems.
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Puddings:

| ce cream contai ning agenerous amount of mixed fruits,nut meats, and raisins, with
or without liquor, spicesor eggs.

Fancy moulded ice cream:

Itismoulded infancy shapesand composed either of one colour and flavourofice
Cream or acombination of coloursand flavoursor especially decorated.

Soft serve ice cream:

Soft serveice creamisatype of frozen dessert that issimilar to, but softer than the
icecream. These productsare sold asdrawn from thefreezer without hardening. It
isgeneraly lower in milk fat (3.6%) than ice cream (10-18%) and produced at a
temperature of about -4°C compared to ice cream, which is stored at-15°C. A
warmer temperature of soft serveice cream allows the taste buds to detect more
flavour. Theair introduced into soft serveice cream may vary from 0-60% of the
volumeof thefinished product. Theidea acceptableair content isbetween 33 and
45% of volume.

Kulfi:

Thisisanindigenousicecream frozenin small containers. Milk isconcentrated to
doublefold and added with sugar, maai, crushed nutsand flavor.




Manufacture of icecream
Flowdiagram

Sdectionof ingredients
\!
Fguringthemix
2
Blendingthemix
J
Pasteuri zation of mix
l
Homogenizingthemix
l
Coolingthemix
l
Ageingof mix
\!

Freezing of mix
2
Packaging of ice cream
J
Hardening of icecream

\J

Storage of icecream
Selection of ingredients:

B DAIRY TECHNOLOGY

Iceingredientsmay be grouped into dairy and non dairy products. Dairy products
suppliessourceof fat and milk solids-not-fat. Non dairy productsinclude sweetening

agents, stabilizer, emulsfier, flavour, colour, fruits, nutsetc.

1. Dairy products

e Sourceof fat: Sweet cream, frozen cream, unsalted butter and butteroil

e Sourceof milk-solids-not-fat: skimmilk, skim milk powder, condensed

skim milk and sweset cream butter milk

e Sourceof both fat and milk-solids-not-fat: whole milk, whole milk pow-

der, condensed wholemilk and evaporated milk

o
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2. Non-Dairy products
e Sweetening agents. (i) Canesugar (sucrose) (ii)corn sugar (iii)corn syrup
solids(iv)corn syrup (v) invert sugar (vi)saccharin

Sugar depressthe freezing point of the mix, produce athinner mix with aslower
wipping rate and an ice cream with asmoother body and texturewith faster melting
qudlities.

o Stabilizers. (1)Gelatin—animal source (ii)sodium aginate—vegitableorigin

(ii1) guar gum—Indianorigin

These may be defined as substanceswhich help to preserve emulsion. Stabilizers
are added in the ice cream to produce smoothness in body and texture, retard or
reduceice crystal growth during storage and provide uniformity inthe product and
resistanceto melting. Stabilizersfunction through their ability toformgel structures
inwater.

e Stabilizerswhich are permitted and used inicecream making are;

Gelatin, sodium aginate, carageenan, agar agar, carboxy methyl cellulose, pectin,
guar gumand other gums.

e Emulsfiers: (i) Mono- or di-glyceridesof fat forming fatty acids.

These may bedefined as substanceswhich help to form emulsions.it improvesthe
wipping quality of the mix, provide adrier ice cream with a smoother body and
texture.

e Havours. (i) Vanilla—most popular flavour al over theworld (ii) Chocolate
(iii)Strawberry (iv)pinegpple (v)Banana(vi) Mango etc.

e Colours: (i) Yellow (ii) Green (iii) Pink etc.
e Eggsolids Yolk solids—improvewipping ability
e Fruitsand nuts: (i)Apple(ii) Banana(iii) Mango (iv) Pinespple (v) Grape
(vi) Almond (vii) Pistachio (viii) Cashewnut (ix) Groundnut
Figuring of ice cream mix:

Knowledgeof calculation of icecream mix ishelpful in properly balancingamix, in
establishing and maintaining uniform qudity andin producing icecreamthat confirms
tolegal standards.

Procedure

Theweight of theingredients needed to make 100kg of thedesired mix isfound out
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by algebraic methods. Symbolssuchas X, Y, Z are used to represent theweights of
dairy ingredientsrequired for a100kg batch of mix.

Thesesymbolsarethen used inwriting the three equati onsthat expresstheweight of
fat, snf and total weightsof dairy ingredients needed for 100kg of mix. Theweights
so determined are obtained by means of spring balance, and the componentsare
mixed to form anice cream mix with desired body and addlicately blended flavour.

Calculation

If anicecream mix containsF %fat, SNF% serum solids, S% sugar and St% stabilizer
isto be prepared, and we given whole milk testing al% fat, b1% SNF, cream
testing a2% fat, b2%SNF and skim milk testing a3%o fat, b3% SNF, then by forming
3 smultaneousequationsof fat, serum solidsand weight , we get.

X(al) +Y(a2) + Z(a3) =F....... Fat equation

X(bl) +Y(b2) +Z(b3)  =SNF....Serum solids equation
X+Y+Z+S+S =W....... Weight equation

Here X=wholemilk, Y= cream, Z= skim milk and W= total weight of ice cream

mix. Now the simultaneous equations are solved to get the relative measure of
components.

Blending the mix:

Firgt theingredientsare sdl ected based on the desired formul ation, thentheingredients
are weighed and blended together to produce ice cream mix. Blending requires
rgpid agitationtoincorporate powders, and often high speed blendersareused.Inorder
to makeagood ice cream,theingredientsare added isasfollows:

All theliquid ingredientsare mixed together and placed in the steam jacketed vat.
Thedry ingredients, including skim milk powder, sugar and stabilizer are mixed
together and areadded whiletheliquid materid isagitated and beforethetemperature
reaches 49°C.

Pasteurization of the mix:

Proper pasteurization of theall ice cream mixes should be compul sory becausethis
processdestroysall pathogenic or disease producing bacteria, thereby safeguarding
the health of the consumer.

The advantages of pasteurization are (1) it renders the mix completely free of

pathogenic bacteria. (2) It dissolvesand helpsto blend theingredients of the mix.
(3) Itimprovesflavor. (4) It improves keeping quality and (5) it produces more

o
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uniform product. Pasteuri zation of icecream mix consist of heatingthemix t068.5°C
/30 minutes or 80°C /25 seconds and then rapidly cooling to below 5°C.

Homogenization of ice cream mix:

Homogeni zationisessentia becauseit preventsfat separation during ageing, produces
moreuniformice creamwith asmooth texture, improveswhipping ability, shortens
ageing period, decreasestherisk of churning occurring infreezer and leadsto the
useof dightly lessstabilizer. Theicecreammixisusualy homogenized a temperatures
from63to 77°C. A pressure of 2500 to 3000 psi with onevalve or 2500 to 3000
ps at thefirst stageand 500 psi at the second will usually give good resultsfor an
averagemix with 3to 12 % fat.

Cooling of mix:

After homogenization themix isimmediately cooled to 0-5°C and after it should be
heldfor ageing.

Ageing of mix:

Ageing refersto holding the mix at low temperature for adefinite period of time
beforefreezing. The ageing temperature should not exceed 5°C. Theageingtime
may be 310 4 hours. Ageing helpsto improvesthe body & texture of ice cream,
improveswhipping capacity of themix, increases maximum overrun and increases
themdting resistance.

Freezing of mix:

Freezingisthemost important operationinthemaking of ice cream. Theicecream
mix with proper amount of colour and flavouring materialsadded to thefreezer is
quickly frozen while being agitated to incorporate air in such away asto produce
and control theformation of small ice crystals- so necessary to give smoothnessin
body & texture, palatability and satisfactory overruninthefinishedicecream.

Packaging of ice cream:

Whenicecreamisdrawnfromthefreezer, itisusudly collected in containerswhich
giveitthedesired shapeor sizefor convenient handling during the hardening and
marketing process. The chief requirementsfor packagesof ice cream areprotection
againgt contamination, an attractive appearance, ease of opening and reclosureand
easeof disposal.
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Hardening and storage:

Whenicecreamisdrawn fromthefreezer and put into the container to beplacedin
the hardening room, it hasasemi-fluid consistency. So thefreezing processshould
be continued without agitation during the hardening until thetemperatureof icecream
reaches-18°C or below. Mostly the hardening timeisabout 12 hours.After theice
creamishardened, it may beimmediately marketed or it may be stored for aweek
or two at the most. Thetemperatureins de the storage room should be maintained
uniformly at a point between -23t0-18°C and the packages should be piled very
close, to delay changesinice cream temperature.

Role of constituents in ice cream:

Role of Stabilizers in Ice Cream

Toincreasetheviscosity of themix.

Tostabilizethemix i.e. to prevent wheying of f

Tohepinsuspenson of flavouring particles.

To produce astablefoam with desired stiffness at thetime of packaging

Toreduceor dow downthegrowth of lactose crystasduring storagemainly
during temperaturefluctuations.

Additional information
Stabilizersarea so used:
To reduce moisture migration from the product to the package or the air.

To help prevent shrinkage of the product volume during storage.
To provide uniformity to the product and resistance to melting.
To produce smoothness in texture during consumption.

Mask the detection of ice crystals in the mouth during eating

Role of emulsifiers in ice cream

Promote nuclestion of fat during aging thusreducing agingtime
Improvethewhipping ability of themix.

Produce adry and stiff ice cream

Increaseresistanceto shrinkage

Increase resistance to the devel opment of coarse/icy texture
Provide smooth texturein thefinished product
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Role of milk fat in ice cream

Imparts characteristics richness and mellowsthe flavour of ice cream. It tendsto
retard therate of whipping. Lecithin contained in milk fat hasimportant contribution
to the flavour and tactual qualities of ice cream. It contributes to smoothness of
texture and contributesto body and melting resistance of the product. It doesnot
lower the Freezing point (FP) of mix.

Role of milk SNF in ice cream

M SNF increasesviscodty and resistanceto melting, but asolowersthe F.P. Lactose
addsdightly tothe sweet tasteand minerd stend to haveadightly saty taste. Proteins
help to makeice cream more compact and smooth.

Additional information

The amount of MSNF generally varies inversely with the fat content of the
mix and ranges from 7.5-8.0% in an 18% fat ice creamto 14.0% in a 4% fat
ice milk mix. Indian PFA regulation does not permit less than 10.7% SNF by
specifying a minimum of 3.5% protein content. The limiting factor for MSNF
is occurrence of ‘sandiness’ defect in ice cream. As a thumb rule, the MSNF
should not be more than 15.6-18.5% of the TS in the mix; based on the
turnover (dow or rapid).

Role of sweeteners in Ice cream

e Toincreasethe acceptance of the product, not only by making it sweeter
but a so by enhancing the pleasing creamy flavour and the delicate fruit
flavour.

e Itincreasestheviscosity and TS content of mix; thisimprovesthe body
andtexture.

e ItdepressestheFreezing point of mix, resultingin dower freezing and thus
requiring alower temperaturefor proper hardening.

o Itisusualy thecheapest sourceof TSinthemix.

Overrun in ice cream:

Overrun isusualy defined as the volume of ice cream obtained in excess of the
volumeof themix. Itisusually expressed as percentage. Thisincreased volumeis
composed mainly of theair incorporated during thefreezing process.

(volume of ice cream) - (volume of mix)

% Overrun = -
volume of mix

X 100
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List of practical

e Preparationof different varitiesof ice- cream
o Preparationof milk sp-up/milkices
e Preparation of kulfi

ASSESSMENT ACTIVITIES

o Dairy plant visit to study the large scale preparation of different frozen
dairy productsand assessment of participationin activitiesand evauation
vigtreport.

o Assessment of participationinmarket survey and evaluation of survey re-
port.

 Participationin preparation of fat rich dairy products.

e Paticipationingroup discussion.

o Practical examination.

TE Questions

1.  Your friend plansto start anicecream manufacturing factory inyour town. The
managing committee of the plant is confused with thetype of ice creamto be
produced in the factory. They request you to give an idea of the different
varietiesof ice creamsthat can be manufactured to suit themarket in Kerala.

Prepare a note. 4
2. Theicecreamshould containnot lessthan........... % milk fat, 3.5% protein,
and......... % total solids 2

3. Beforefreezingicecreammixisheld for sometimeat aspecific temperature.
Isthisstepisnecessary for the production of agood quality ice cream? Justify

your answer
4. Anicecream plantismuch profitable duetoitsoverrun. Defineoverrunin
icecream. ()]

5. Whileconducting aexhibition oneof thevisitorsasked whether itispossibleto
prepareice cream without sugar and fat. How will you discustherole of each
constituent in theice cream. 4

6. A discussonisconductedinyour classontheroleof ingredientsof icecream.
Thestudentsaredividedinto different groups. Your groupisentitled to present
theroleof milk fat and stabilizersinicecream. Prepareanote. 4
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7.

Atraining hasbeengiventoyouinanicecreamplant. You decidedto preparean

icecreaminyour house What ingredientsyou will needfor preparation?  (5)

o Theprepared icecreamisfoundto besandy intexture. Explaintherea-
sonfor this.

e For afamily functionyou decided to prepareice cream at home. Describe
themethod of preparation of ice cream onindustrial scaleand comparethe
method with manufacture of homemadeice cream.

You are appointed as product supervisor in anewly opened ice cream plant.
Explainindetall how youwill preparetheice creammix for preparation of ice
cream(Hint: Explainwith flow diagram.)
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Unit 3.7
INDIGENOUS MILK PRODUCTS/ SWEETS

Milk playsasignificant roleasasourceof animal proteinintheaverageIndian diet
whichispredominantly vegetarian. Becauseof higher ambient temperaturesprevailing
in Indian sub-continent, ancient Indians devel oped more stable productsfrom milk
for conservation of itsnutritional goodness. So the ethnic dairy foods, commonly
termed astraditiona or Indianindigenous milk products, were developed over ages
utilizinglocaly availableequipment, utensilsand manufacturing procedures. Theterm
Indian dairy productsrefersto those milk productswhich originated in undivided
India. Theimportance of milk and milk productsin thiscountry hasbeenrecognized
snceVedictimes.

Indigenous Milk Products/ Sweets

Traditiona Indiandairy productsor Indian Indigenousmilk productscan bedefined
asall milk productswhich are native of Indiaand which were evolved over ages
utilizing locally availablefuel sand cookingware.

Theterm Indian dairy productsrefersto those milk productswhich originated in
undivided India.

LEARNING OUTCOMES

e ldentify,defineand classify indigenousmilk products/swests.
o Prepare khoa and khoa based swesets.

 Prepare chhanaand chhanabased sweets.

o Prepare and paneer based sweets.

CLASSIFICATION OF INDIGENEOUS DAIRY PRODUCTS

Indian indigenous milk products have different nomenclaturein variousregions
becauseof thevariationin theingredients added and method of manufactureinvolved.
For better understanding of the nature of the products, indigenous milk products
can beconveniently classified into nine mgjor categories.

1. Concentrated/ partially desiccated products:

Inthisclassof products, milk isconcentrated using heat energy. Moisture percentin
milk getsreduced dueto evaporation of vapoursof the product. Based on extent of
heat treatment product characteristics such as smell, colour, aroma and texture

imparted to the products.
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2.

3.

Lactic culturesare used to ferment the milk at specific temperatureand for specific
duration. Dahi isthewel | known product sincefrom ancient timeand mistidahi is

) Khoaand Khoabased sweets such asGulabjamun, Burfi, Kalakand, Milk

cake etc.
i) Rabri
iii) Basundi

Heat and acid coagulated products:

These arethe coagul ated products obtai ned upon addition of acidulant(s) to heated
milk. Extent of removal of moisture controlsthetexture.

i) Chhanaand Chhanabased sweets such as Rasagolla, Rasamalai,

Sandesh etc.
i) Paneer.
Fermented products.

popular in eastern region.

i) Dehi

i) Migtidahi

iif) Chakka

iv) Shrikhand

v) Shrikhand wadi

Fat rich products.

) Ghee

i) Makkhan (desi butter)
iif) Mda

Frozen products.

) Kufi

i) Malai —ka— baraf

iif) Milk-ice

Cereal based puddings:
) Kheer

i) Payasam
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7. Chhana and khoa based sweets

i) Kda-Jamun

i) Pantooa
CONCEPT: Khoaand khoabased sweets— peda, Gulabjamun, kalakand, burfi-
method of preparation.

KHOA

Khoaistheproduct obtained by drying of cow or buffalo or goat or sheep milk or
milk solids or acombination thereof. The milk fat content should not belessthan
20% of thefinished product.

Khoaisasemi solid mass having more intence shade colour with atinge brown
colour. Itisobtained by continuous heating in akarahi over adirect firekettleor in
a steam. Depending on the method of preparation, three varieties of khoa are
avallable-Pindi, dhap and danedar. These varietiesdiffer incomposition and texture
and aremade use of preparing different sweets.

Khoaisaconcentrated whole milk product obtained by open pan condensing of
milk under atmospheric pressure.

According to Food Safety and Standard Regulations 2011, Khoya, by whatever
variety of namesitissold such asPindi, Danedar, Dhap, Mawaor Kava, meansthe
product obtained from cow or buffalo or goat or sheep milk or milk solids or a
combination thereof by rapid drying. Themilk fat content shall not belessthan 30
percent on dry weight basisof finished product. It may contain citric acid not more
than 0.1 percent by weight. It shall be free from added starch, added sugar and
added colouring
matter.

Good quality
khoashouldbea
compact mass
of very small
uniformly-sized
granules,which
shows no signs
of fat and/or
waterleakage.Evenif kept for over 24 hours, it should not taste gritty.
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METHOD OF PREPARATION:

Traditional method:

Generally buffalo milk ispreferred for manufacture of khoaasit resultsin higher
yield, smooth texture and soft body with sweet taste. Where buffalo milk is not
available, cow milk isused for khoamaking but it resultsin pasty body and dightly
sdtishtastedueto higher chloridesin the product.

4litresof buffalomilk or 5litresof cow milk which approximately yields 1 kg khoa
isused per batch. Filtered milk istaken in aheavy bottomed wide mouthiron pan
(karahi) and boiled on abrisk non—smoky fire. Aniron scraper (khunti) isused for
gtirring themilk during boiling and so to scrap themilk film forming onthe surface
during boiling. A rapid stirring and scrapping iscarried out through out boiling to
facilitatequick and rapid evaporation of water frommilk and a soto prevent scorching
of milk film on surface. Dueto continuousevaporation of water, themilk progressively
thickens. Theresearchershave observed that at 2.8 fold concentration of cow milk
and 2.5 fold concentration of buffalo milk, heat denaturation of milk proteinstakes
placeand theproteinswill not gointo solution again. The heatingiscontinuedtill the
milk thickensconsderably and at this stage heating isreduced and speed of stirring
and scraping isincreased to obtain good quality product. If themilk issubjected to
high heat treatment with less stirring and scraping at this stage it resultsin dark
coloured khoa that does not fetch a good price in the market as white/ cream
coloredkhoaispreferred for sweets making.

Asthe concentration is progressing, the product dowly tendsto |eavethe sides of
the pan and starts' accumul ating at the bottom and at this stage; the pan hasto be
removed from the fire. The contents are worked up and the residua heat of the
vessel helpsin further evaporation of moisture. The contentsaretransferred tothe
non corrosive metal mouldsand allowed to cool.

Flow chart
Milk
J
Pastuerisation
l
Boilingingtainlesssted vat with continuousstirring
l
Semi solid congstency
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l
Cooaling
l
Moulded to desired shape
l
Packing and storage

KHOABASED SWEETS:
PEDA

Peda is popular khoa sweet which contains mainly khoa, sugar, dry fruits, and
cardamom.

METHOD OF PREPARATION:

Break freshly made khoa (mawa) into bits. Mix sugar intoit. Put into akarahi and
cook over avery slow non-smoky fire, stirring all the whilewith akhunti. When
mixtureisready pour into agreased tray and leaveto cool and set. Cut into desired
sizeand shapeand serve.
Quality and quantity of peda depends on:

e Typeandqudity of milk

e Quadlity of khoaused

e Amount of sugar added

o Method of production

e Optiona ingredientsand flavorsadded
BURFI
Burfi isaunique adaptability of khoaintermsof itsflavour , body and textureto

blend withawiderange of food adjunctshas permitted devel opment of animpressve
array of burfi varieties.

Burfi isoneof the most popular khoabased indigenous swests. Itiswhiteto light
creamin colour with firm body and smooth texturewith very finegrains. Sugar is
added in different proportionsand other ingredientsincorporated according to the
demand of consumers.

Method of Production

Buffalo milk is preferred for making burfi. Milk used for burfi should not have
obj ectionableflavoursand titratable acidity should not be more than 0.16 percent.
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Milk isfiltered before useto removevis bleobjectionableforeign maiter. Standardized
buffalo milk with 6% fat and 9% SNF in quantitiesof 4-5it per batchistakenina
doublejacketed stainless steel kettle and heated. Milk isboiled continuously with
constant stirring and scraping so asto avoid burning of solidson the surface of the
kettle. When asemisolid consistency isattained, heating isdiscontinued. Powdered
sugar @ 30% on the basis of khoa (7% on milk basis) is added and blended
thoroughly into khoawith the help of aflattened wooden ladle. When ahomogeneous
masswith desirableflow characteristicsisachieved, theblendistransferred to greased
trays. Theproduct isallowed to set for minimum of 4 hours. Then burfiiscut into
desrableshapesand sizeswith aknifeand packed burfi isstored at roomtemperature.

KALAKAND

Kaakandisamilk sweet basicdly prepared from Danedar variety of khoa Kaakand
ischaracterized by large Sized hard grainswith less cohesive body.

Thechemical composition of Kaakandismoreor lesssmilar to burfi, but thereare
largedifferencesinthe sensory and rheol ogicd propertiesof thetwo sweets. Contrary
to burfi, kal akand has more di stinct cooked flavour and brown colour. The body of
kalakand isgreasier with grainy texture. Thegrainsarehard and of large size. Good
quality kalakandisnormdly preparedin onestep from buffalo milk. However, it can
also be prepared from khoa. The firmly set product is cut to required shape and
size. When making kalakand from khoa, danedar variety isused.

Preparation of kalakand

Buffalomilk ispreferred for kalakand manufacture. Slightly sour milk (upto 0.18%
lactic acid) can beused for its preparation. Buffalo milk standardized to 6% fat and
9% SNF istaken in apan and boiled. At the appearance of first boiling, 0.05%
citricacid (onweight of milk) dissolvedin small quantity of water isadded to milk.
Thereisnoneedto add citricacid in case of dightly acidic milk. Themilk isboiled
with continuous stirring and scraping. At pat formation stage, sugar @ 30% on
expected yield of khoa or aternatively 7.5% on the basis of milk is added and
gtirring iscontinued. When desirabletextura and body characteristicsare achieved,
mixtureisremoved fromfireand poured inatray, smeared with athinlayer of ghee
for setting. Thekaakandiscut into desirable shapesor aternatively served assuch
without any definite shape.

GULABJAMUN

Gulabjamun is akhoa based sweet popular al over India. Dhap variety of khoa
having 40-45% moistureispreferred for Gulabjamun preparation.
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There are large variationsin the sensory quality of Gulabjamun. The most liked
product should have brown col our, smooth and spherical shape, soft and dightly
spongy body, freefrom both lumpsand hard centra core, uniform granular texture,
with cooked flavour and freefrom doughy fed and the sweet should befully succulent
with sugar syrup with optimum sweetness

Requirements for sugar syrup

Thesugar syrup shal beclear andlight to goldenyelow in colour, and shal conform
totherequirementsgiveninthetable asfollows. Theproportion of freesyrupina
gulabjamun pack shall not exceed 60% of the declared net mass. There should not
be excessivefreefat floating in the syrup or adhering to gulabjamun pieces. The
package should not also contain broken pieces of gulabJamunsin the syrup.

Method of Preparation

Dhap variety of khoa, maidaand baking powder (750 g khoa, 250 g maidaand 59
baking powder) are blended to form homogenousand smooth dough. Small amount
of water can be added in case of hard dough and if it doesnot roll into smooth balls.
The mix should be prepared fresh every time. The balls are then deep fat fried at
140° Cto golden brown colour and transferred into 60% sugar syrup maintained at
60 ° C. It takesabout 2 hoursfor the ballsto completely absorb sugar syrup.

FPEDA KALAKAND

Khoa Based Products
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CHHANA

Accordingto FSSAI, Chhanaor paneer meansthe product obtained from the cow
or buffalo milk or acombination thereof bypreci pitation with sour milk, lacticacid or
citric acid. It shall not contain more than 70.0 per cent moisture and the milkfat
content shdl not belessthan 50.0 per cent of the dry matter.Milk solidsmay also be
used in preparation of this product.Provided that paneer or chhanawhen sold as
low fat paneer or chhana, it shall conformto thefollowing

requirements
(i) Moisture - Not more than 70.0 percent
(i) Milkfat - Not morethan 15.0 percent of dry matter:

Chhanaisan acid coagul ated product obtai ned from milk. The curd massobtained
when milk is coagul ated with the organic acids such ascitric acid, lactic acid at
higher temperature and after subsequent drainage of whey, massof curd obtainedis
caled chhana. It looksoff-white, tastesmildly acidic, and has characteristic spongy
texture. Chhanais mainly prepared from cow milk and used for preparation of
varietiesof Bengali sweets. About 4 to 4.5% of thetotal milk producedinIndiais
used for chhanamaking. Chhanaisused asabasefor the preparation of avariety of
swestslike sandesh, rasogolla, chamcham, rasomalai, pantoa, chhanamurki, etc.

ChhanaPreparation

Method of Manufacture:

Chhana has been prepared by boiling about 15-40 lit of cow milk in astedl pan.
Acidicwhey (previousday whey) added to boiling hot milk serve as coagulant with
continuousdtirring till thecompletion of coagulation. Contentspoured over amudin
clothheld over another vessal. Whey iscollected inavessdl. Mudlin cloth containing
curd masswashed with potablewater by immersion processand allowedtodrain
for 30minto expel freewhey.
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CHHANABASED SWEETS
s N e e,

S5ANDESH RASAMALAT RASSOGOLLA

RASOGOLLA

Rasogollapopularly known asking of Bengal sweets. Product was devel oped by
Nobin ChandraDasin 1868. Productionislargely confined to cottage and small
scaleindustry. K. C. Dasused to be abrand namefor rasogollain past.

Rasogollaresembles ping-pong ball in shape, snow-whitein colour and possessesa
spongy, dightly chewy body and juicy and smooth texture. Rasogolla balls are
stored and served in sugar syrup. The product isflavoured with kewara, pistaand
rose and sometimes centered with cardamom or pista.

Preparation Rasogolla

Rasogollais prepared from soft, fresh cow milk chhana. Kneading of chhanato
smooth paste by manudly or using planetary mixer isfirst stepin Rasogollamaking.
The smooth paste is portioned and rolled between palms to form balls of about
15mm diameter each we ghing about 8 - 10g inweight. Each ball should havesmooth
surfacewithout visible crackson surface. On an average, onekg chhanayields 90 -
100rasogallabals. Theserasogollabalsare cooked in sugar syrup of approximeately
50° Brix. Heating isregulated to maintain stability of theballs. Ballsare cooked for
14- 15 min. During cooking smal amount of water iscontinuoudy added to maintain
syrup concentration. Thismakesup for theloss of water dueto evaporation. About
10% of sugar syrup should be replaced with fresh one each time to cook another
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batch. After cooking rasogollaballsaretransferred to dilute sugar syrup at 60°C for
texture and colour improvement. After 30min stabilized balls are transferred to
60°Brix syrup for 1-2 hours, followed by final dipping in50°brix syrup.

Preparation of cooking medium

Sugar syrup preparation includes dissol ution of sugar inwater and boilingtill itis
concentrated to desired brix level. While boiling, scum appearing on top of the
surfaceis scooped off before cooking the rasogolla balls. Pinch of milk can be
added during boiling to removethe scum.

RASOMALAI

Rasomdai ischhanabased product, prepared inasimilar way asrasogollaupto ball
formation stage, followed by flattening the ballsand cooking. Theseflattened balls
aresoaked inthick concentrated sweetened milk or rabri.Rasomalaiismarketed as
flattened chhana pattiesfloating in thickened sweet milk. Itisvery ddlicate, chewy
and spongy swest. It tastes better when served chilled.

Method of preparation

Chhanaiskneaded into smooth dough along with 1 to 4 % wheat flour. Doughis
portioned and rolled into ballshaving asmooth texture without cracks. These balls
areflattened to differentiatefrom rasogollaballs, Flattened ballsare processed like
rasogolla and subsequently stored in sweetened (5-6% sugar) milk thickened to
onethird of itsvolume. Rabri without the creamy layer can also be used instead of
thickened milk to soak the cooked flattened balls. Rasmalai haslimited shelf life of
3-5daysat refrigerated temperature.

CHHANA - MURKI

Chhana-murki isasugar-coated sweet inthe shapeof smal cubes. Chhanaiskneaded
and formed into 10mm thick flat dab. Same dab can a so be prepared from paneer
aswell. Itisthen cut into small cubesof about 10mm cubes. Cubesare cookedin
boiling sugar syrup in karahi for five min with gentle stirring. Slightly higher
concentration sugar syrup isused to promote coating over the surface. Then karahi
isremoved fromthefireand stirringis continued till the sugar iscrystallized and
coated uniformly over the cubes. Cubesare then cool ed and sprinkled with flavour
and colour and decorated with dry nutsflakes.
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PANTOOA

Thisisachhanaand khoa based product similar to gulabjamun. Equal quantity
ofkhoaand chhanaare broken into small bits. Maidaand baking powder area so
used inthisproduct for obtai ning smooth texture and soft body. After mixingmaida
and baking powder, broken bitsof chhanaand khoaareadded intoit. Small quantity
of water isadded to knead the above mixtureand to form dough. From hereonwards
proceed similar to gulabjamun processing, i.emaking ballsand frying themin ghee
or inoil, followed by dipping in sugar syrup. It has shelf life of 7 days at room
temperature and 14 daysat refrigerated temperature where as canned product can
keep upto 6 months.

PANEER

Paneer isaheat-acid coagul ated
milk product obtained by
coagulating sandardized milk with
the permitted acids at specified
temperature. The resultant
coagulumisfiltered and pressed
to get the dliceable curd mass. ||
Paneer hasafirm, close, cohesive
and spongy body and smooth
texture. Itismainly prepared from buffalo milk and used for large number of culinary
dishes. Though originally it waslocalized in Northern part of Indiabut now itis
preferred dmost all partsof the country.Paneer isgeneraly sold asblocksor dices,
itisalsoreferred asIndian fresh cheese. It isreported that about 5% of the milk
produced in Indiaisconverted into paneerandpaneer productionisgrowing annualy
at therate of 13%.

Method of Manufacture

Buffalomilk isboiledinabigger iron vessel and asmadll portion of thisistransferred
to asmaller vessel. The coagulant (usually sour whey) is added to hot milk and
dirredwithaladletill coagulationiscompleted. The contentsof thevesse areemptied
over apieceof coarseclothtodrain off whey. Thewholeprocessisrepeatedtill al
themilk iscoagulated. Thecurdiscollected after draining thewhey and pressed to
remove morewhey. Finally, product isthen dipped in chilled water.
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CHAKKA AND SRIKHAND
CHAKKA

Chakka-means awhite to pale yellow semi-solid product of good texture and
uniform cond stency obtai ned by draining off thewhey fromtheYoghurt obtained by
thelacticfermentation of cow’smilk, buffa o’ smilk, skimmed milk and recombined or
standardized milk which hasbeen subjected to minimum hest trestment equivaent to
that of pasteurisation. It shall have pleasant Yoghurt/ Dahi like flavour. It shall not
contain any ingredient foreign to milk. It shall befreefrom mouldnessand free
from signs off at or water see page or both. It shall be smooth and it shall not
appear dry. It shal not contain extraneous colour and flavours. 1t shal conformto
thefollowing requirements, namdy:

Requirements Chakka
1. Totd solids, percent by weight Min.30
2. Milk fat (on dry basis) percent by weight Min.33
3. Milk protein (on dry basis) percent by weight Min.30
4. Titrable acidity (adacticacid) percent by Weight Max.25
5. Tota Ash (on dry basis) percent by weight Max.35

Chakkawhen sold without any indication shal conformto thestandards of Chakka

SHRIKHAND

Shrikhand-meansthe product obtained from chakkaor Skimmed Milk Chakka
towhichmilk fat isadded. It may contain fruits, nuts, sugar, cardamom, saffron
and other spices. It shall not contain any added colouring and artificia flavouring
substances. It shal conformto thefoll owing specifications, namely:—

Requirements Shrikhand
Total solids, percent by weight Not lessthan...58
Milk fat (ondry basis) percent by weight Not lessthan...8.5

Milk protein (on dry basis) percent by weight Not lessthan...9

Titrableacidity (adactic acid) percent by weight  Not morethan....1.4
Sugar (sucrose) (ondry basis) percent by weight Not morethan...72.5
Total Ash (ondry basis) percent by weight Not morethan....0.9

© o~ D




Practical works:

Preparation of khoa.
Preparation of peda.
Preparation of burfi.
Preparation of kalakand.
Preparation of gulabjamun.
Preparation of paneer.
Preparation of chhana
Preparation of sandesh.
Preparation of rasagolla

Preparation of chhanakheer.
Preparation of chhanamurki.

Preparation of rasmdai
paration of pantooa.

ASSESSMENT ACTIVITIES

Dairy plant visit to study thelarge scale preparation of different products
and assessment of participationinactivitiesand evaluation visit report.

Prepareflow diagramsof preparation of different Indian milk products.

Preparation of different Indian milk products.

B DAIRY TECHNOLOGY

o Demondration of preparation.

o Practicd examination.
TEQUESTIONS
1L o Is an example for khoa based product. 2
2. isan example for chhana based product. D

3.  Khoacanbeeasily prepared in small scale. Describe the method of prepara-

tion of khoawith thehelp of aflow diagram.

4)

4. Indigenousdairy productsareclassfiedinto different groups. List out theclas-
gficationwithexamples.

(4)

5.  Nameaproduct that can be prepared using both khoaand channa. Explainits
preparation.

6. Duringyour practical examyou areasked to

e Prepare achhanabased sweet. How will you proceed?
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7. Fill uptheblanks (Hint : process — product

7. 1. Observetheflow diagram and answer thefollowing questions

Milk
l

Ball
l

Cooled to 90°C
\!
Addition of 1%.......ccccevrereenne

2
Coagulation @
J
Sraining
: \
Chhana
a. |dentify the processdoneusing theflow diagram.

b. Fllintheblanks.

c. Giveany oneuseof the by-products obtained.

9. You planned to purchase condensed milk for preparing payasam. Namethe
onethat you prefer. Mention thereason.

a  Sweetened condensed milk c. Unsweetened condensed milk
b. Sweetened condensed skimmilk d. Unsweetened condensed skim milk.




10.

11.

12.

13

14.

B DAIRY TECHNOLOGY

While purchasingin anearby bakery you saw brown coloured balspreserved
insugar syrup.

a Namethemilk product.

b. Explainthepreparation.

Inthe product section of adairy plant achart was displayed showing theflow
diagram of pedamanufacture. Draw the chart. Explain the process.

For vocational expo you prepared different types of milk products and dis-
played with their nameslabelled. A visitor asked about the products kheer,
sandesh, burfi and peda. Explain how youwill answer him.

Matchthefollowing:

(A) (B)
a Cream — (1) Addition of flavour, sugar, and stabilizer.
b. Butter — (2) Inoculation.
c. Havouredmilk — (3) Gravity separation.
d. Fermentedmilk — (4) churning
e. Wholemilk powder — (5) Freezing
f. lcecream — (6) Drumdrying.
Name any two product that can be prepared from:
Chhana
Paneer
Khoa
Curd
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Unit 3.8
Dairy By-products and waste
management in dairy industry

A dairy by-product may be defined as a product of commercial value produced
during the manufacture of amain product. Skim milk, buttermilk, gheeresidueand
whey arethe main dairy by-products. Utilization of dairy by-productsimproves
plant economy, makes valuable nutrients available for humans and reduces
environmenta pollution originating from dairy waste. Conversion of ediblesubstances
into non-food itemsisnot ordinarily justifiable, especidly in countries, wherethereis
an overal shortage of milk supplies. It has always been realized that economic
disposal of by-productsisan essentid prerequisiteto profitabledairying. Eachand
every component of milk must be judiciously processed into edibleform for the
obvious reason of itsunique nutritional value. These by-products are, therefore,
receiving increasing attention for their proper utilisation by theresearch workersdl
over theworld. However, it should berecognized that just becauseitistechnicaly
feasiblefor any dairy by-product to be processed into interesting by-products, it
does not mean that we can utilize it. Processing of by-products needs to be
economicaly feasible, if oneistoinvest capital and resourcesinto aprogrammeto
utilizethem.

LEARNING OUTCOMES:

Defineand classify Dairy by-products.

| dentify the method of preparation.

Preparewhey products.

| dentify and aware of the waste management systemsin dairy industry.

DAIRY BY-PRODUCTS

Definition

A dairy by-product may be defined as a product of commercial value produced
during the manufacture of amain product.

Classification
Theby-product of Indian Dairy Industry

Main product By-product
Cream Skimmilk

Butter Buttermilk

Ghee Lass Gheeresidue
Chhana/Paneer CheeseCasein | Whey
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RENNET

ACID RENNET

Acid casein, free casein or simply casein is industrial casein which has been
precipitated by variousacidsfrom skimmilk. Acid caseinisused for the production
of plastics. Thisisnormally yellowishwhitein colour for cow and chaky whitefor
buffalo milk, adightly acid taste, atotal acidity equivalent to not morethan 10.5m
and N/10 akali per g., not morethan 10% moi sture and not more than 4% ash.

Method of preparation
Flow Diagram

Recaiving skimmilk
l
Precipitatingusing acid
(Casein beginsto precipitateat pH 5.3
And maximumat pH 4.7)
\!
Drainingandwashing
\’
Pressng
\’
Millingand pressing

Drying (moisturereduced to lessthan 8%,
Inlet temperature- 71-77°C)

2

Grinding
\!

Packaging

\!

Storage
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RENNET CASEIN

Rennet Casein: Rennet caseinisindustrial casein which has been precipitated by
rennet from skim milk. Rennet caseinisused for the production of adhesives, paper
coating, paint, fibreetc. Thisisnormaly light-yellowishin colour for cow and whitish
for buffalo milk, istasteless,hasapH of about 7.0, not morethan 10% moistureand
approximately 7.5% ash.

Method of preparation

High quality fresh skimmilk isheated to 36-38°C. Sufficient rennet and calcium
chloride are added to it to give a setting time of 20-30 minutes. The coagulumis
agitated for 2-5 minutes after coagul ation beginsbut beforethe coagulumreachesa
solid clot, so asto produce curd particles of an optimum sizefor further processing.
Then the temperature of curd rises to 54-66°C and the curd is cooked at this
temperature for about 30 minutes. After cooking, thisis processed in the same
manner asacid casains.

Additional knowledge:

Therennet should previoudy have been diluted with about 15-20 timesitsweight in
water; calcium chlorideisalso use @ 1% solution.

Edible casein;

According to Food Safety and StandardsAuthority of India(FSSAI - 2011)
Standards, edible casein products mean the products obtained by separating, washing
and drying the coagulum of skimmed milk. Edible caseinisused in variousfood
products such asicecream, coffeewhiteners, imitation milk etc.

Method of preparation
Thisincludes:-
1. Precipitation of curd at pH 4.1-4.3

2. Atleast 3 separatewashingsof thecurdinwatersof proper pH andwitha
contact timeof 15-20 minuteseach.

3. Last but onewashingwith hot water at 71-77°C, which effects pasteuriza-
tion of curd for reducing bacteria count.

4. Lastwashingwith neutral water at 41°C.
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WHEY BEVERAGES
Whey beverage:

Whey isobtained asaby-product of chhana/ paneer/ cheeseindustries. Whey is
used for the production of fermented beverages, both alcoholic and non-alcoholic
(acid). Whevit, Yeast-whey, Plain condensed whey, sweetened condensed whey,
whey sip-up, whey drink are some of thecommercially availablewhey beverages.

Whevit;

Whevitisanourishing soft drink. National Dairy Research Institute, Karnal, have
devel oped asoft drink out of whey known as*Whevit”. The manufacturing process
of whevitisfreshwhey obtained from chhana (or paneer) makingispassed through
acream separator, and the separated whey issteamed for 30 minin adoublejacketed
vat. Itiscooled to room temperature and kept overnight to allow the precipitated
proteinsto settle down, and then filtered through amudlin cloth. Now 50% sugar
syrup @ 22-23% of whey, 10% citric acid @ 2-2.1% of whey and sugar mixture,
selected colour and flavoursin requisite amounts are added.

Thismixtureisinoculated with aculture of Saccharomyces cerevisiae @ 1% of
yeast whey broth (whey broth isprepared by adding 1% sugar infiltered whey and
gerilizingitat 151b pressurefor 15 min; theinoculumsis prepared by inoculating it
withtheyesst cultureandincubating it for 48 h at 25°C). After mixing theinoculums
inthewhey, itisincubated at 22°C for 14-16 h. The product isthenfilled in bottles
leaving about 5% air space. The bottlesarethen crown corked to retain CO2 and
pasteurized at 75°C for 30 minin hot water, cooled and stored at |ow temperature
(5-10°C).

Inthe above process of manufacture, the carbonationisachieved by thefermentation
of sugar by theyeast culture. With aview to meet situation where cultivation of the
yeast and fermentation of whey isnot practicable, the processhasbeen modified to
incorporate CO2 through acarbonated plant.

Whey sip-up:

Whey can be used for the preparation of sip-up by the addition of sugar, stabilizers,
flavour and colour.

Whey drink:
Whey can be used as arefreshing drink by adding different flavours, colour and
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sugar. The different flavours available in the market include pineapple, mango,
chocolate, strawberry, vanillaetc.

EFFLUENT TREATMENT PLANT
Each product indairy industry produceswaste of different quality and quantity. The
microorganism present, utilize them and cause pollution. As per the Environmental

Protection Act-1986, itiscompulsory to pre-treat the effluentsbefore dischargein
inland water or rivers. Dairy effluents contain dissolved sugarsand proteins, fatsetc.

Additional Knowledge:

PARAMETER READING
PH 6-9

BOD 50Mg/L
COD 250Mg/L
Tota suspended solids 50Mg/L
Oil and grease 10Mg/L
Totd nitrogen 10Mg/L
Total phosphorus 2Mg/L

PRE-TREATMENTS OF EFFLUENT

Pretreatment of effluents comprises of screening, flow equalisation, neutralisation
andair flotation, followed by biologica treastment. If spaceisavailable, land trestment
or pond systemsare potential treatment methods. Pretreated dairy effluentscan be
discharged toamunicipa sewage system.

Additional Knowledge

Other possible biological treatment systemsinclude trickling filters, rotating
biological contactors and activated sludge treatment.

List of Practicals
Preparation ofwhey sip-up, whey drink
ASSESSMENT ACTIVITIES

e Assessment of participationin market survey and evaluation of survey re-
port.
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e Seminar presentation
o Participationin preparation of dairy by- products.
o Paticipationingroup discussion.
TE Questions
1. Forschool youthfestival PT.A. decided to givewhey drink aswelcomedrink
tothejudges.
a. Explainhow youwill helpthemin preparing the product.
b. Also nameany two other productsfromwhey.
Digtinguishacid caseinand rennet casein

Disposal of whey isamgor problem faced by the cheese manufacturing plant,
many plant ownersareignorant of thewaysinwhichwhey canbeutilized. As
astudent of dairy suggest asuitable method, you think the best, to utilizethe

whey. (4
4. Whey isusedfor the production of fermented beverages. List out four com-

mercidly availablewhey beverages. (2
5.  Matchthefollowing 2

Main product By-product

Cream Buttermilk

Butter Gheeresidue

Ghee Whey

Chhana/PaneerCheeseCasain Skimmilk
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Quality assurance (QA) isaway of preventing mistakesor defectsin manufactured
productsand avoiding problemswhen delivering solutionsor servicesto customers,
which 1SO 9000 defines as “part of guality management focused on providing
confidencethat quality requirementswill befulfilled”. Quality assurance comprises
administrative and procedural activitiesimplemented in a quality system so that
requirementsand goalsfor aproduct, serviceor activity will befulfilled. Itisthe
systematic measurement, comparison with astandard, monitoring of processesand
an associ ated feedback |oop that conferserror prevention. Thiscan be contrasted

Unit 3.9
QUALITY ASSURANCE

with quality control, which isfocused on process outpuit.

LEARNING OUTCOMES:

Identify and aware of quality and safety of dairy food.

|dentify and analyse different standards.

Identify and classify milk born milk borne diseases.
Recommend remedia measures.

Aware of action planto avoid hazards.

Apply of hygienic precautions.

Aware about theimportance of Cold chainin milk preservation.
Aware about automation.

IMPORTANCE OF QUALITY ASSURANCE
Tomaintainlegal sandardsand lega requirements.

Tofulfil customer’srequirement intermsof variousattributeslike

Physical (body, texture, colour, etc).
Chemica composition.

Microbiologicd standards.

Safety.

Consumersshould get what they pay for.

Thisleadstoincreased consumer satisfaction and lesscomplaints.
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To check adulteration in incoming material in order to prevent substandard
product, hazards or problemsin the process.

To check efficiency of processes like heating, cooling, removing hardness
from water, effluent treatment etc.

To safeguard nutritive value of milk and milk products.

To check wastage of material.

To help in research and developments.

To ensure general cleanliness and sanitation in factory premises.

Benefits of following quality assurance:

Reductioninunit cost of production
Reductioninwastage and scrape
Lesscomplaintsfrom customer
Avoidsrepested inspection

I ncreases production sincerejection reduces
Efficiency of unit goesup

Management getsproud placein society
Boost employee’ smorae

Reduction in production bottlenecks

HACCP, GMP, IS0 standards, FSSAI, AGMARK, MMPO, PFA:

HACCP, GMP, 1S0 standards, and FSSA| are QA systemsthat focus on processes,
I.e. process organi sation, process control and processimprovement. Quality systems
are of two types - obligatory and voluntary. HACCPis obligatory in developed
countries for food sectors to ensure safe products to consumers. Other quality
management systems, such as| SO, can beused in enterpriseson avoluntary bas's.
However, many food processing and packaging companiesaretrying to movetowards
world classquality by building asolid structure using anumber of systemstogether,
such asGMP, HACCP, and the 1 SO family, on avoluntary basis.

HACCP:
HACCP (Hazard Analysisof Critical Control Point) isafood safety program that
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was developed nearly 30 yearsago for NASA, based on regulations of the United
Nations Codex 19 Alimentarius Commission (CAC) to ensure the safety of food
productsthat wereto be used by the astronautsin the pace program. Itisasystematic
gpproachtotheidentification, eval uation, and control of stepsinfood manufacturing,
which arecritical to product safety. It identifiesrisksin the production processes
that can lead to unsafe products, and designs measurementsto reducetheserisksto
an acceptable level. The HACCP system establishes process control through
identifying pointsin the production process that are most critical to monitor and
control. The system can be applied to control any stagein thefood system, andis
designed to provide enough feedback to direct corrective activities. HACCP is
guided by seven principles.

Seven principles of HACCP :

1. Identify the potential hazard(s) associated with food production at all stages,
from growth, processing, manufacture and distribution, until the point of con-
sumption. Assessthelikelihood of occurrence of the hazard(s) and identify the
preventive measuresfor their control

2. Determinethe points/procedures/operationa stepsthat can be controlled to
eliminatethehazard(s) or minimizeitslikelihood of occurrence—(Critical con-
trol point (CCP)). A step meansany stagein food production or manufacture
including agricultural practice, raw materia receipt, formulation, processing,
storage, transport, retail and consumer handling.

3. Esablishtargetsand toleranceswhich much be met to ensurethat each CCPis
under control

4. Egablishamonitoring systemto ensure control of CCP by scheduled testing or
observations

5. Establishthe corrective action to be taken when monitoring indicatesthat a
particular CCPisnot under control

6. Establish proceduresfor verification whichinclude supplementary testsand
proceduresto confirm that the HACCP system isworking effectively

7. Establish documentation concerning al proceduresand records appropriateto
these principlesand their application

Monitoring of CCPsisdone best by using indicatorsthat can be measured easily.
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GMP:

Good Manufacturing Practice (GMP) contains ten principles that introduce
employeesto critica behavioursto maintain good manufacturing practicesin plants
.GMPdenotesall the actionsthat must be undertaken and conditionsto befulfilled
inorder to ensurethat production of food, wrapping materialsand other materials
expected to bein contact with food, isexecuted in aproper way to guarantee safe
end productsand safefood for human consumption.

GMP deal with contamination
e by people
e byfood materids
o by packagingmaterids
e byhazardousmaterids
e by miscdlaneousmaterids
A) Precautionsto betaken to avoid contamination by handling personnel
The food handling personnel should:
e Bathdaily
o Usenopefume, aftershave, fragrant creams
e Usenojewdlery
e Usenofasenailsor nail polish
e Trimshortfingernals
o Usemeta detectable bandagescovered with gloves
e Not eat/ drink/use chewing gumwhile on duty
e Washther handsthoroughly whenthey enter food handling areasbefore
starting work and after handling contaminated material sand after breaks
and after usingtoilet facilities
B) Precautionsto betaken to avoid contamination fromingredients
o Keepdirect hand contact with theingredientsto aminimum

e Checkingredientsfor expiration datesto ensurethat freshingredientsare
used.

e  Theingredientsshould alwaysbekept covered.
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(®)) Precautionsto betaken to avoid contamination from premises/ environment

e Keep unscreened doorsand windows closed.

» Report any pests or evidence of pests such asflies, insects, mice drop-
pings.

» Keep contact surfaces clean and free of contamination fromtools, cords,
cleaning utensils, machine parts, lubricantsand paper

o Cleandl spillspromptly
o Keepeverything off thefloor and the areaclean and floors swept.
o Work areas should be cleaned regularly throughout the shift.
e Keepyour immediateworking areaswept or dust mopped. Wipe or mop
up spilledliquidspromptly.
o Scrapethefloor around thework areaafter completing ajob.
» Leaveyourwork areaclean at theend of your shift.
ISO:

ISO (Internationa Organization for Standardi zation) istheworld' slargest devel oper
of voluntary International Standards providing benefitsfor business, government
and society. SO standards ensure the safety and quality of products to protect
consumers worldwide. They address issues of concern to consumers such as
nutritional value, labelling and declaration, taste, hygiene, genetically modified
organisms, limitson additives, pesticides, contaminants, and so on. They facilitate
trade, spread knowledge, and sharetechnol ogical advances and good management
practices. | SO standards make industry more competitiveand promote global trade.
They disseminate best practice and innovations so that industry doesnot need to
reinvent thewheel, while at the sametimefacilitating market accessto the latest
technologies.

FSSAI:

FSSAI (Food Safety and StandardsAuthority of India)has been established under
Food Safety and Standards Act, 2006, which consolidates various acts & orders
that have hitherto handled food related issuesin various Ministriesand Departments.
FSSAI has been created for laying down science based standards for articles of
food andto regulatetheir manufacture, storage, distribution, sdleandimport toensure
avallability of safeand wholesomefood for human consumption. Today FSSAI has
replaced PFA and ismade compul sory.
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Functions performed by FSSAL:

e Framingof Regulationstolay downthe Standardsand guiddinesinrela
tionto articlesof food and specifying appropriate system of enforcing vari-
ousstandards.

» Laying down mechanismsand guidelinesfor accreditation of certification
bodiesengaged in certification of food safety management systemfor food
businesses.

» Laying down procedure and guidelinesfor accreditation of |aboratories
and notification of theaccredited |aboratories.

» Toprovidescientific adviceand technica support to Central Government
and State Governmentsin the matters of framing the policy and rulesin
areaswhich haveadirect or indirect bearing of food safety and nutrition .

» Collect and collate dataregarding food consumption, incidenceand preva-
lenceof biological risk, contaminantsinfood, residuesof various, contami-
nantsinfoodsproducts, identification of emerging risksand introduction of
rapid aert system.

e Creating aninformation network acrossthe country so that the public, con-
sumers, Panchayatsetc receiverapid, reliable and objectiveinformation
about food safety and issues of concern.

* Providetraining programmesfor personswho areinvolved or intend to get
involvedinfood businesses.

* Promote general awareness about food safety and food standards

AGMARK:

The Directorate of Marketing and Inspection enforces the Agricultural Produce
(Grading and Marketing) Act, 1937. Under thisAct Grade standards are prescribed
for agricultura and dlied productsexample ghee. Quality standardsfor agricultura
commodities are framed based on their intrinsic quality. Food safety factors are
being incorporated in the standardsto completein World Trade.

AGMARK isa,
e Qudlity CertificationMark.
o Itensuresquality and purity of aproduct
e ItactsasaThird Party Guaranteeto Quality Certified.
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Milk and Milk Product order (MMPO):

Theobjective of theorder isto maintain and increase the supply of liquid milk of
desired quality in the interest of the general public and aso for regulating the
production, processing and distribution of milk and milk products. As per the
provisionsof thisorder, any person/dairy plant handling morethan 10,000 litersper
day of milk or 500 MT of milk solids per annum needs to be registered with the
Registering Authority appointed by the Central Government.

Prevention of Food Adulteration Act, 1954:

* TheActwaspromulgated by Parliamentin 1954 to makeprovisionfor the
prevention of adulteration of food. Broadly, the PFA Act coversfood stan-
dards, genera proceduresfor sampling, analysisof food, powersof autho-
rized officers, nature of penaltiesand other parametersrelated to food.

* |tdealswith parametersrelating to food additives, preservative, coloring
matters, packing & labeling of foods, prohibition & regulationsof sesetc.
Theprovisionsof PFA Act and Rulesareimplemented by State Govern-
ment and local bodiesasprovidedintherules.

MILK-BORNE HAZARDS AND APPLY HYGIENIC
PRECAUTIONS

Hygienic precautions should be taken right from the milking of cattle (farm to
consumer)

Concept about Clean Milk Productioninfarms—dealtin module 1
Preservation of sample:

Milk samples for chemical tests:

Milk samples for fat testing may be preserved with chemicals like Potassium
dichromate (1 Tablet or ¥2ml 14% solutionin a¥litre samplebottle isadequate.)
Milk samplesthat have been kept cooling arefrigerator or ice-box must first be
warmed inwater bath at 40°C, cooled to 20°C, mixed and asampl e then taken for
butterfat determination.

Additional Knowledge:

Other preservative chemicals include Sodium azd at the rate of 0.08% and
Bronopol (2-bromo-2-nitro-1,3-propanediol) used at the rate of 0.02%.
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If the laboratory cannot start work on a sampleimmediately after sampling, the
sample must be cooled to near freezing point quickly and be kept cooal till thework
can start. If samplesareto betakenin thefield e.g. at amilk cooling centre, ice
boxeswithice packsareuseful.

L abellingand recor dskeeping:

Samplesmust be clearly labelled with name of farmer or code number and records
of dates, and placesincluded in standard data sheets. Good records must be kept
neat and inadry place. Itisdesirablethat milk producersshould seetheir milk being
tested, and the records should be made availableto them if they sorequire.

Common testing of milk:
Organoleptic tests:

The organoleptic test permits rapid segregation of poor quality milk at
themilk recaiving platform. No equi pment isrequired, but themilk grader must have
good sense of sight, smell and taste. Theresult of thetest isobtained instantly, and
the cost of thetest islow. Milk which cannot be adequately judged organolepticaly
must be subjected to other more sensitive and objectivetests.

Procedure:
e Openacan of milk.
e Immediately smdl themilk.
e Observethe appearanceof themilk.

o If ill unableto makeaclear judgement, tastethemilk, but do not swallow
it. Spit the milk sampleinto abucket provided for that purposeor into a
drainbasin, flushwith water.

o Lookatthecanlidand themilk canto check cleanliness.
Judgement:
Abnormal smell and taste may be caused by:

o Atmospherictaint (e.g. barny/cowy odour).

e Physologicd taints(hormonal imbalance, cowsinlatelactation- spontane-

ousrancidity).

o Bacterid taints.

e Chemicd taintsor discolouring.

o Advanced acidification (pH <6.4).
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Other platformtestsinclude, (most of them covered in module 2)
e ClotonBoailing (C.O.B) Test
e Alcohol Test
e Alcohdl-Alizarintest
e Aciditytest
e Resazurintest
o Lactometer test
o Freezing Point Determination
QUALITY CONTROL OF PASTEURISED MILK:

When milk is pasteurised at 63°C for 30 min in batch pasteuriser or 72°C for 15
seconds in heat exchanger, continuous flow pasteurisers, ALL PATHOGENIC
BACTERIA ARE DESTROYED, there by rendering milk safe for human
consumption. Smultaneoudy variousenzymespresent inmilk, and which might affect
itsflavour, aredestroyed.

Inorder to determinewhether or not milk hasbeen adequatdly pasteurised, Alkaline

Phosphatasetest isdone. Oneof theenzymesnormaly present in milk phosphatase,
is measured. A negative phosphatase result indicates that the enzyme and any
pathogenic bacteria have been destroyed during pasteursation. If it ispositive, it
means the pasteuri sation process was i nadequate and the milk may not be safefor
human consumption and will haveashort shelf life.

COLD CHAIN IN MILK PRESERVATION

Cold chainlogisticsmust be carefully monitored and managed in order tomaintain
high quality milk and dairy products. Any breach of thecold chain can haveasevere
impact on product quality, causing problems such as sourness, unpleasant tasteand
odour, texture and appearance problems, aggregation, colour changes, pH reduction,
and health risksassociated with bacteria growth.

Therecommended temperaturefor preserving optimal freshnessand tastein milk
anddairy productsis0-4° C (32-36° F). Maintaining thisnarrow temperaturerange
iscritical during every stage of transport from the dairy farmsto the supermarket
shelves. Studieshave shown, for example, that every 2 °C (35° F) increaseinthe
storagetemperature of milk reducesitsshelf lifeby 50%. Statistically, breaksinthe
milk and dairy cold chain occur most often during truck loading/unloading and
supermarket stocking.
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India’s poor road network and lack of investment in cold chaininfrastructure have
long chalenged the country’ sdairy industry, highlighting thevaluefor companiesof
undertaking thetough task of establishtheir own milk collection.

Lack of cold chain infrastructure leads to lots of inefficiencies like:
»  About 20 per cent of all foods producedin Indiaarewasted

* Theproducer’sshareinthe domestic consumer’sretail priceisonly 25%
whereasitis50% in devel oped countries.

A good cold chain management should result in the consumer receiving fresh and
highquality products, leading to grester customer satisfaction and increased demand.
Theexport of fresh produce often involveslongjourney timesand frequent handling.
Thismakeseffective cold chain management moredifficult Ssncethe breskdownin
temperature control at any stagewill affect thefinal quality of the product.

Cold Chain network:
i) Atthefarm

Quiality control and assurancemust begin at thefarm. Thisisachieved through
farmersusing approved practicesof milk production and handling; and obser-
vation of laid down regulationsregarding, use of veterinary drugson lactating
animals, regul ationsagaingt adulterationsof milk etc.

i) At Milk collection Centres

All milk from different farmersor bulked milk from various collecting centres
must be checked for wholesomeness, bacteriological, and chemica quality.

i) At theDairy Factories

Milk fromindividual farmersor bulked milk from variouscollecting centres
should be checked for good quality.

iv) WithintheDairy Factory

Oncethedairy processing unit hasaccepted thefarmer milk, it hastherespon-
sbility of ensuring that the milk ishandled hygienically during processing. It
must carry out quality assurance test to ensure that the products produced
conform to specified standards asto the adequacy of effect of processes ap-
plied and thekeeping quaity of manufactured products. A good exampleisthe
phosphatase test used on pasteurised milk and the acidity development test
doneonU.H.T milk.

&
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v) During marketing of processed products

Public Health authorities are employed by law to check the quality of food
stuffssold for public consumption and may impound substandard or contami-
nated foodstuffsincluding possible prosecution of culprits. Thisisdonein or-
der to protect theinterest of the milk consuming public.

Supply chain in Indian Dairy Industry:

Sepsare

1. Supply of inputsfor dairying inform of fodder, animal feed plant, veterinary
aldsfor theanimal (cattleand buffaloes).

2. Milkistakenout fromthemilching anima onthedaily basisby thedairy farm-
ers(large, medium and small scalefarmers).

3. Coallection of milk by collection centres(various milk co-operativessocieties).
Milk collected by the cooperative societies are sent to the dairy plantswhere
chilling of milk, processing and packaging of milk and milk product, transpor-
tation of milk and milk product iscarried out.

5. Thetrangportation of chilled milk and milk productsfrom one placeto another
isdonethrough the meansof refrigerated vans, or insulated milk tankersvans
of private, government and cooperatives societies.

6. Fina processed milk and milk productsaretransported to variousretail sout-

lets, supermarkets, and to retailsmarketsfrom where the processed milk and
milk productsfinally reachestotheir end customers.

Issues and challenges in the supply chain of dairy industry:

Issues and Challenges at the Procurement stage:

1.

M eeting seasonal spikesin demand and ability to measurethe quality of pro-
cured milk at the source.

Complex logic of paymentsto producers based on fat, solid non-fat (SNF)
and quality of milk received.

K eeping track of truck and tanker routes, aswell as capabilitiesfor viewing,
monitoring and payment based on route or distance.

Vishility into theshelf lifeand stock-outsof raw material .
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AUTOMATION IN DAIRY PLANTS-QUALITY CONTROL LAB,
BULK VENDING MACHINES

Automation isasystem of operation of instrumentsby the control unit and sensing
device. Theapplication of automation to plant operationsisdone by computer and
itsrelated components. The use of instruments reduces dependence on human effort
andismoredependable. Till the 1970s, milk preservation and processing facilities
invillageswereeither absent or limited by capacity constraints, and considerable
amount of milk waswasted. Thisinturnresultedin possiblelossof incomefor milk
farmers. Then came the white revolution brought on by Operation Flood, often
regarded as one of theworld'slargest rural development programs and credited
with making Indiaoneof theworld'slargest producersof milk. Bringing thefarmers
under the organized sector of the milk cooperatives has helped standardize milk
productioninthe country and greatly improved the quality of milk that reach our
homes. Accessto bulk milk coolersand milk processing technol ogiesthat convert
milk into other dairy productswith alonger shelf life have not only reduced losses
dueto the perishability of milk but also opened up new marketsfor surplus milk
production.Thedevelopment of intelligent automation solutions for dairy industry
companiesdemands morethan just system know-how.

Types of automation in a dairy plant:
o Decentralised (semi-automatic)
e Centraised (fully autometic)

In decentralised automation system, individual sectionsof the plant isoperated on
Separate automatic controls. In centralised system, dl controlsarelocated at acentra

point.

Advantages of automation:
e Uniform high product quality
o Better processcontrol.
e Eonomia production.

« Improvedworking conditions.

Automation for dairy lab:

Alarge dairy laboratory can process thousands of milk samples per day.
Accomplishing thechemicd andlysisinacorrect and efficientmanner can makethetest

&
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results more reliable and the lab moreprofitable. Towards this end, Advanced
Instruments has been devel oped, to produce amilk analysis system coupled with
automated sample handling robotics. Some automated instruments are humidity
chambers, analysiskits, digital pfmeter, digital colorimeter, laminar flow benches,
microplate reader etc.

Milk vending machine:

Milk vending stations have been available since the 1980s. With the rise of
environmental concerns, consumerswished to reduce packaging waste by buying
bulk products, where appropriate. Customershbring their own containersand refill
them. Bulk milk can belessexpensivethan packaged milk. Somefarmsand dairies
also providedispensersfor specidtieslikemilk withanatural fat content. Initially
coin-operated only, modern machinesincorporate up-to-date cash systemssuch as
credit or debit card readers. They transmit datato the operator by amobile phone
link and aert the service staff when the product runslow or technical problems
occur.Stainless steel milk tankers on the road have made peopl e associate dairy
operationswith stainlesssted for decades. No wonder milk vending Setionsinvolve
stainless steel in both the milk-contact surfaces and the body. The machines are
suitablefor indoor and wesather-protected outdoor |ocations.Milk isone of the most
sensitivefoodstuffsof all. Perfect hygieneand rigoroustemperature control arepre-
requisitesof asafe supply chain. Proper logisticsof bulk milk canbeachalengein
rural areas. For the flexible delivery of fresh milk in India, afarming company
developed anovel system. Thermally insulated stainless steelmobile milk vending
machines are mounted on vehicles. Thetanksarefilled with milk at the dairyand
sealed with password protected digital locks to prevent tampering. The milk is
dispensed at the customer’s doorsteps through an automatic vending machine
attached to the mobiletank

LISTS OF PRACTICALS

o Market survey and documentation of standardsof different brandsof vari-
ousdairy products

o Vidttoadairy plant

ASSESSMENT ACTIVITIES

o Dairy plant visit to study the cold chainin milk storage and automationin
dairy plantsand assessment of participationinactivitiesand eva uation visit
report.
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o Assessment of participationin market survey and evaluation of survey re-
port.
o Participationingroup discussion.
TEQUESTIONS:
1. Expandthefollowing
HACCPGMPBTQM,ISO

2. Supposeyou areworkingin theproduction section of adairy plant, what are
the GMP practicesto befollowed by the employee (you) ?

3. HACCPisbasedon.............. principles.
Enlist seven principlesof HACCP.

5. SupposeYouare starting adairy plant with 15000 litres.Whether MM PO
registrationisrequired ?.Explain with reason.

6. Writeanarticle about FSSAI anditsrelevancein Dairy Industry, to publishin
Your school Magazine.

7. Nameamilk product with Agmark standards?.
EXTENDED ACTIVITIES:

o Dairy plant visit to visualize and practice the commercia preparation of
dairy products.

e Conduction of Expo and marketing of prepared products

o Market survey ondifferent brandsof dairy productsavailableinthe mar-
ket.

LIST OF PRACTICAL WORKS

o Preparation of flavoured milks-chocol ateflavoured milk and fruit flavoured
milk.

e Preparation of buttermilk.

e Preparation of Yoghurt.

e Preparation of Dahi.

e Preparationof Lass and Srikhand.
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o Methods of separation of cream-Gravitational and centrifugal.
e Preparation of butter

e Preparation of ghee

e Preparation of cheddar cheese.

e Preparation of cottage cheese.

e Preparation of processed cheese.

e Preparationof ice cream kulfi

o Preparation of khoa

e Preparation of peda.

o Preparation of burfi.

e Preparation of kalakand.

e Preparation of gulabjamun.

o Preparation of paneer.

e Preparation of chhana.

e Preparation of sandesh.

o Preparation of rasagolla.

o Preparation of chhanakheer.

e Preparation of chhanamurki.

e Preparation of pantooa.

e Preparation of whey sip-up, whey drink.

o Market survey and documentation of standardsof different brandsof vari-
ousdairy products

o Vidttoadairy plant
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MODULE 4
DAIRY BUSINESS MANAGEMENT

OVERVIEW

Indiaranksfirst among theworld’smilk producing Nations since 1998 and hasthe
largest bovine populationin the World. Milk productionin Indiaduring the period
1950-51 to 2014-15, hasincreased from 17 million tonnesto 146.3 million tonnes
ascomparedto 137.7 million tonnes during 2013-14 recording agrowth of 6.26 %
FAO reported 3.1% increasein world milk Production from 765 milliontonnesin
2013to 789 milliontonnesin 2014.The per capitaavailability of milk inthecountry
whichwas 130 gram per day during 1950-51 hasincreased to 322 gram per day in
2014-15 as against the world average of 293.7 grams per day during 2013. This
represents sustained growth in the availability of milk and milk productsfor our
growing popul ation. Dairying has becomean important secondary sourceof income
for millionsof rural familiesand hasassumed the most important rolein providing
employment andincomegenerating opportunitiesparticularly for margind andwomen
farmers. Mogt of themilk isproduced by animalsreared by small, margina farmers
and landless labourers.The milk produced in the area was being purchased by
middlemen, contractorsor private agenciesat |ow cost and the samewas being sold
to the consumersor Government organizationswith high margin of profit. Theprofit
from milk sale so gained was being distributed only among few persons, who never
bothered to invest these profits for the producers’ benefit or dairy development
activities. Additionally during flush season because of ample supply of milk the
middlemen used to offer till lower pricesfor milk to the producersforcing either to
convert milk into uneconomica productsor aternately heeding to themiddiemen’s
demand resulting in very low return for milk, which wasaways below the cost of
production. The surplusmilk converted into products and no market valuefor the
by-products obtained was leading to unnecessary wastage. Thiswasthe system
whichwasreplaced by the* Anand Pattern”.

&
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UNIT : 4.1
INTRODUCTION TO DAIRY EXTENSION

Introduction

Dairy extension isan educational processfor bringing desirable changes

among thedairy stakeholders, whichinvolvesbothlearning, & teaching and needs
some tools or methods commonly known as extension-teaching methods. It is,
therefore, necessary here to understand what is meant by learning, teaching &
extension methods. Fundamental objective of extension education isthe overall
development of therura people. Theultimate objective of dairy extension education
isdevelopment of dairy stakeholdersby improving their living standards.

LEARNING OUTCOMES

Interact withfarmers.
Apply thedairy extens on education concepts.

Choose and apply variousvisual aidsto impart the extension education
concepts.

Choose and apply various audio aids to impart the extension education
concepts

Prepare charts, postersand bulletins
Operate acamera, OHP projector, TV and multimedia

objectives of extension:

The following are the general objectives of extension:

1. Toasss peopletodiscover and andyzether problemsand identify their needs.

2. Todevelop leadership among people and help themin organizing groupsto
solvetheir problems.

3. Todisseminateresearchinformation of economicand practica importanceina
way peoplewould be ableto understand and use.

4. Toassist peoplein mobilizing and utilizing the resourceswhich they have or
need fromoutside.

5. Tocollect and transmit feedback information for solving management prob-
lems.
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Basics of dairy extension:

Dairy Extension Education isthe process of educating dairy stakeholdershow to
livebetter by learning waystoimprovetheir farm, homeand community ingtitutions.

Dairy Extension Educationis helping peopleto help themsealves in changing their
behaviour (knowledge, attitudeand skill), inadesirabledirection, in order to bring
overal developmentinanindividual, hisfamily, hiscommunity and thereby for the
nation.

But thetask developing anindividual isnot so easy. For this, an Extension Educator
isto beateacher, guide, friend and philosopher tothevillagerd/dairy stakeholders.
Thus, if oneaspiresto be an Extension Educator, he must be processing an attitude
and aptitude essentidly demanded by the profession (i.e. interest and ability towork
for thevillagers) in addition to having asound knowl edge and understanding of the
subject. Thus, it can be achallenging profession with asatisfaction for the work
done.

TheDairy Extension Education focuses on the applied dimension of education by
extending and applying knowledge and problem-solving to addressindividua and
community issuesinthefield of dairying. Thefoundation of Dairy Extenson Education
isresponding to priority needsby involving the dairy stakeholders.

Extension teaching methods — introduction to audio visual aids
e Useof audioadsindairy extensonactivities
e Charts
o Pogers
o Bulletins
AUDIO-VISUAL-AIDS

Thereareanumber of audio-visual aidsthat could be used in our day-to-day life.
Thisunit will focus on selected audio-visual aidsthat are normally availableand
bletotheusers. Theterm audio-visua aid refersto anything that an extension
professional usesto help to convey the message when communicating with his
clientele. The spoken wordsare the main communication tools. However, when the
extenson professiond isspeakingtoalargevillagemesting or discussing aproblem
inafiddwithagroup of farmers, itsimpact and effectiveness can be greatly enhanced
by the use of suitableaudio-visua aids. Audio-visua aidsareinstructional devices

through which the messages can be heard and seen, smultaneoudly.
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Audio-Visual Aids:

Anaudioadisaningtructiona deviceinwhichthe message can be heard but
not seen.

Avisud aidisaningtructiona or communicating deviceinwhich themessage
can be seen but not heard.

Anaudio-visud aidisaningructiona deviceinwhich messagecanbeheard as
well asseen.

Functions of Audio-Visual Aids

o Convey meaningclearly

Captureattention, arouse and sustain interest
Enhancethe correctness, clarity and effectiveness of theideaand skillsbe

ingtransferred

Helpinlearning more, faster, and with thoroughness
Helpinremembering for alonger period

Reach morepeople, irrespective of their level of literacy or language
Savetheingtructor’stime

Reducethe possibility of misinterpreting concepts

Clarify therelationship between material objectsand concepts

Supplement the spoken word - the combination of audio and visual stimuli
isparticularly effective sincethetwo most important sensesareinvolved

Highlight themain pointsof themessageclearly.

Limitations of Audio-Visual Aids

o Learnersmay sometimesform distorted impressions, unlessaudio-visua aids

are supplemented with required explanations

They may tempt theinstructor to narrow down histeachingto only afew big
ideas, not giving the compl ete picture of asubject

Someinstructors acquire the mistaken notion that they havelittleto do when
audio-visual aidsareused.

Important Audio-Visual Aids:

Audio-Visua aidsare supporting materials& they alone cannot generatelearning.
They should be considered only atool that helpsto do ajobin abetter way. Visua
adsareof different types. Thefollowing arethemorecommonly used onesin India
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1 Posters

A good poster creates awareness & interest among the people. It inspires &
takespeopletowardsaction. It consistsof 3 main parts. Thefirst usually an-
nounces the purpose or the approach, the second sets out conditions, & the
third recommends action. A poster should be bold enough to attract attention
of the people, & should communicate only oneideaat atime. It should have
ampleletterswhich areclear & forceful. Thesizeof aposter should not beless
than 50 X 75 cm.

2 Flanne graphs

Flannel graphs serve asagood teaching aid when apiece of sandpaper isfixed
to the back of a picture, a photograph, a letter, etc. They can be made to
adhereeasily to apiece of thick flannel cloth, fixed onaboard. They areused
asanaidfor group methodslikeinformal talksor lectures.

3 Flash cards

Flash cards are a set of small compact cards approximately 30 to 45 cm. in
Size, and are used to bring home an idea, such asthe benefits of asmokeless
chulha, the rearing of cross breed cows, compost-making and other prac-
tices. Pictures on the theme are drawn on these cardsin alogical sequence,
which arethen flashed beforethe audience. Upon seeing them, thevillagersare
abletofollow astory moreeasly.

4 Puppets

Puppetsarevery popular and especialy suitablefor village situations. Puppet
shows can be effectively organised to gather the rural people. For a puppet
show, ashort story, brief scenesand quick dial oguesare necessary. Such shows
canteach alesson about any specifictopiclikeanimal hedth, literacy, or home-
making.

5 Models
Modelscreateasenseof redisationinaperson. Moddsof new farmeqguipments,
compost pits, sanitation devices and animals are mostly prepared for those
peoplewho are not in apositionto seethemin theactual form. They areused
to createinterest, promote understanding and influence the peopleto adopt a
certain practice.

6 Bulletin-boards

A bulletin-board can servethe purpose of making announcements, displaying
eventsof short duration & photographsof locd activities. Theinformation should

bewrittenin smplelanguage.
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7 Photographs
They areavery smple visua aid. Good photographs show some action &
catchthefedings& emotionsof the people. They areso arranged that they tell
astory. They are displayed on abulletin-board at acommon meeting-place
wherealarge number of people can seethem. They should beclear & boldin
composition with proper captions. Onegood pictureis perceived asequiva
lent to 1000 words.
8 Cultural programmes
Local cultural programmes, such asfolk-songs& dramas, are used asan ef-
fective medium of communicating the message of devel opment programmes.
Dramétization of athemeor story createsalively interest among the audience.
Folk-songs & dances related to the subjects of local interest & importance,
when acted on the stage, bring them homemoreforcefully.
Handling of audio-visual aids -Basic idea about operating a
camera, OHP projector, TV and multimedia
e Basicknowledgeabout operating acamera
« Basicknowledge about operating an Over Head Projector (OHP)
o Basicknowledgeabout operatingaTV
e Basicknowledgeabout multimedia
LISTSOFPRACTICALS
e Handling of Audio-visua aids- Camera, OHP, T.V, dide projector and
multi-media
e Preparation Of charts, postersand bulletins
ASSESSMENT ACTIVITIES:
e Seminar ondifferent audiovisud aids
e Studentsaredivided into one group asked to prepare achart of func-
tionsof extension and other group limitations of extension education.
o Classtests, record, presentation
o Methodology demonstration—atopic of dairy extensonisgiven and asked
totakea demonstration classto farmers.
o Equipment handling-like camera, multimediaprojector, OHP projector
TEQUESTIONS
1. Audiovisua aidsare the most powerful aid for extension of dairy
activities.Comment onthestatement .( hint:-functions and limitations)

2. Dairy extension education helps toeducate dairy stake holdershow
tolivebetter by learningways toimprove their farm,home and commu-
nity ingtitutions explain your opinion.

&
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UNIT: 4.2
DAIRY CO-OPERATIVE MANAGEMENT

Themilk produced inthe areawas being purchased by middlemen, contractorsor
private agencies at low cost and the same was being sold to the consumers or
Government organi zationswith high margin of profit. The profit frommilk saleso
gained wasbeing distributed only among few persons, who never bothered toinvest
theseprofitsfor theproducers benefit or dairy development activities. Additionaly
during flush season because of amplesupply of milk themiddlemen used to offer till
lower pricesfor milk tothe producersforcing either to convert milk into uneconomical
productsor alternately heeding to the middlemen’sdemand resulting in very low
return for milk, which wasaways bel ow the cost of production. Thesurplusmilk
converted into products and no market value for the by-products obtained was
leading to unnecessary wastage. Thiswasthe system which was replaced by the
‘ Anand Pattern”. Thischapter deal swith the evol ution of Anand pattern and various
other schemes devel oped for thewell-being of dairy farmers.

LEARNING OUTCOMES:

o Compare and evaluate various devel opment programmes and five year
plans.

o Andyzetheachievementsof whiterevolution

o Anayzeand comparevarious phasesof operation flood

« Evauateand recommend therequirementsof adairy co-operative society
» Evduatetheworking of adairy co-operative society and union

o Evauateand draw the sketchesof variousregistersmaintained in asociety
e Analyseand study the accounts maintained in asociety

e Analyseand study thefunctionsof Federationina3tier system

o Anaysethevariousschemesby the department

o Evauateand understand theimplementation procedure.

Various development programmes and five year plans

The five-year plan in Indiais framed, executed and monitored by the Planning
Commission of India, whichisheaded by the PrimeMinister. Currently, Indiaisinits

12" five-year plan.



Reference Book N

FIVE YEAR PLANS AND DAIRY DEVELOPMENT

First five year plan

IntheFirst fiveyear plan (1951-56) the dairy development programme startedina
small way. Themain activitiesof the dairy devel opment programmewereto supply
the good quaity milk under hygienic conditionsto big cities. Thiswassupported by
the scheme of procurement of milk from rural areas. In this plan period dairy
development activities were started in Andhra Pradesh, Bihar, Madhya Pradesh
Orissa, Tamil Nadu and Uttar Pradesh. 146 key village blocks having thefacility of
artificial insemination was established. 650 veterinary hospitalsand 25 gosadans
werea so established. The milk supply schemewas started intwo metro citiesi.e.
Bombay and Calcutta. Inthisplan period, total production of milk inthe country
was 18 million tonnes. During thisplan period, in 1955, theIndian Dairy Research
Institute was transformed into the National Dairy Research Institute (NDRI). Its
headquarter was shifted to Karna from Bangalore.

Second five year plan

In the second five year plan (1956-61) certain specific objectives relating to
production, marketing and consumption waslaid down. Inthisplan period major
thrust wasgiven on qudity control and paying remunerativepriceto both milk producer
aswell as consumer. It favored the establishment of milk producer co-operative
societiesat villageleve to ensuresupply of milk to city dairies, creameriesand milk
drying plants. Inthisplan period, it wasenvisaged to establish dairy factory at Anand,
the Delhi milk supply scheme, 36 milk plants, expansion of existing 114 key village
blocksand 670 Artificid Insemination center, 34 new gosadans, 248 goshalas, 1900
veterinary hospitals. Theplan promoted thethree private entrepreneurs. Glaxo, Levers
and Negtleto establish milk product plants. Inthefirst fiveyear plan NDRI, Southern
region station at Bangal ore was established. In thisplan expansion of thesamewas
carried out. During the second plan period, sevenliquid milk plantswere completed
and eight pilot schemes, threemilk creameriesand two milk product factorieswere
taken up. Inaddition, civil workson 31 milk supply schemeswereon theverge of
completion.

Third year plan

Themajor objectiveof third fiveyear plan (1961-66) wasto develop dairy projects
emphasizing milk productionin rural areaslinked with plantsfor marketing surplus

milk to urban centers. Thisplan emphasized the need to collect milk by anetwork of
village milk producer’s co-operative societies and to organi ze manufacture and
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marketing of milk and milk productson co-operativelines. Theeffortsand money
invested on dairyinginearlier two plan periodshaveyie ded appropriate results but
still the major problem confronting the dairy industry was the absence of public
participation.

Hence, the plan felt the need of cooperatives and the establishment of separate
dairy development departmentsin each state. One of themost important highlight of
this plan period wasthe establishment of National Dairy Devel opment Board, at
Anandin 1965.

Fourth five year plan

In the Fourth Five Year Plan (1969-74) target was kept to set up 49 milk supply
schemes, 11 milk product factories and 43 rural dairy centers. Of these 6 milk
supply schemes, 2 milk product factories and 32 rural dairy centers were
commissioned. Thecrossbreeding in cattle with exotic dairy breedswastaken up
on alarge scaleduring the plan by establishing frozen semen stations. The project
operation flood was conceived and formulated by National Dairy Development
Board in thisplan Period.

Fifth five year plan

By 1974, 100 Dairy Plantsand 62 pilot dairy schemeswere set up. Of these 100
dairy plants, 94 were managed by government either through state dairy devel opment
corporationsor by government department. By 1975, expansion work to increase
the capacities of dairy plantsin thefour metroswas completed and two large new
plantswere commissioned in Bombay and Delhi. A new large plant for Madraswas
also established and construction of asimilar plant for Calcuttawasin progress.
Apart from these, establishment of 13 new plantsand expansi on of the capacity of
7 exigingrurd dairy plantsacting asfeeder ba ancing unitswasa so planned. Probably
for thefirst timemore and appropriate attention was paid to thefunction of research
and developmentinthefield of dairying duringfifth fiveyear plan (1974-79). During
thisplan period for the benefit of farmersparticularly of weaker sectionsof Gujarat,
Maharashtra, Uttar Pradesh and Orissa, aProject on Cattle breeding, farm forestry
and food for work programme wastaken up.

Sixth five year plan

Sixth Fiveyear Plan (1980-85) laid specia emphasison projectsfor increasing the
productivity of variousindigenous speciesof livestock through geneticimprovement
and better healthcare. In this plan period necessary steps were taken to make
avalablerdiableandtimdy atisticsof livestock. During thisplan, anew devel opment

&
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project wasstarted in Sikkim, 3integrated cattle- cum - dairy development projects
were started in Ragjasthan, Madhya Pradesh and Karnataka.
Seventh five year plan (1992-97)

Seventhfiveyear plan provided necessary infrastructureto achieve the accel erated
growthinlivestockproduction,providing employment and hel ped to strengthen animal
hedlth facilitiesby providing good quality fodder.

Eighth five year plan (1992-97)

The emphasiswaslaid on enhancement of the productivity of milch cattlethrough
upgradation by crossbreeding. Frozen semen technol ogy based upon progeny bulls
isamajor part of the programme.

Ninth five year plan (1997-98 to 2001-02)

Ninthfiveyear planprovidedeffective health coverage and reduced economic loses
dueto diseases. The plan also helped to enlarge export of livestockproducts.

Tenth five year plan (2002-2007)

Theoveral focuswasonfour broad pillarsviz. (i) removing policy distortionsthat is
hindering the natural growth of livestock production; (ii) building participatory
indtitutionsof collectiveactionfor small-scaefarmersthat allow themtoget verticaly
integrated with livestock processorsand input suppliers, (iii) creating an environment
inwhich farmerswill increaseinvestment in waysthat will improve productivity in
thelivestock sector; and (iv) promoting effectiveregulatory ingtitutionsto ded with
thethresat of environmental and health crisesstemming from livestock.

Eleventh plan (2007-2012)

One of the goals for the eleventh five year plan for the livestock sector was to
achievean overall growth between 6% to 7% per annum for the sector asawhole
withmilk group achieving agrowth of 5.0% per annum.The Department of Animal
Husbandry and Dairying managed largeinfrastructure of livestock farmsand fodder
production stations. Many of theinfrastructureswere out dated and an exerciseon
restructuring the existing infrastructure wastaken up on priority basis.Under Dairy
Development, milk producers cooperatives continued to play major role despite
liberdization of the sector. However, the dairy cooperativeshad to reform themselves
and become competitive. NDDB set up aconsortoriumwithNABARD and NCDC
tofund thedairy cooperatives. Primary attention wasgiven on creating infrastructure
for production of clean milk and toimprovethe processing, marketing and transport
facility. The processing capacity was expanded bothin the cooperative and private
sector. R & D effortsin devel oping process and packing technology for Indianmilk
productswereachieved
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Important Developments in Different Five Year Plans

Five year plan K ey developments
First Five Year Plan - Establishment of Key Village Schemes (1952)
- 146 key village blocks with Al centres
(1951~ 56) - Establishment of 650 veterinary hospitals
Second Five Year Plan - Egtablishment of 196 key village blocks with 670 Al centres
- Egtablishment of 1900 veterinary hospitals
(1956 — 61)
Third Five Year Plan - 143 government milk supply schemes in big towns
- Egtablishment of NDDB
(1961 - 66) - Edtablishment of a separate department for dairy development in
each State
Fourth Five Year Plan - Launch of Operation Flood, phase |
- Establishment of progeny testing scheme —All India Co-ordinated
(1969 - 74) Project on Buffaloes

- Shift of breeding policy from richl quor@oeicvoib of sy hoesl taval Research
- Formetion of Ind|anD ry Corporation

Fifth Five Y eal PR T lood, phase I

(1974179 OngoinglDairy Development Schemes
Sixth Five Year Plan - Establishment of frozen semen dtations in different States
(1980-85) Government of Indiais making effortsfor strengthening thedairy sector through

Seventh Five Vepi I Cerltral mpteioerBthaarvicdpkaioNEdohaheodramme for Bovine Breeding and
Dairy Development”, National Dairy Plan (Phase-1) and “ Dairy Entrepreneurship

(1985 -90)
Eight Five Year plan - Frozen semen technology based upon progeny bulls
(1992-97 @
Ninth Five Year plan - Effective hedlth coverage to reduce economic losses due to
diseases
(1997-02)
Tenth Five Year Plan - Conservation of threatened indigenous breeds
(2002 - 07

Eleventh Five Year Plan - National Agricultural Development Programme (NADP)
- National Project for Cattle and Buffalo Breeding(NPCBB)

[N\ A M\
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Development Scheme” . Therestructured Scheme National Programmefor Bovine
Breeding and Dairy Development (NPBBDD) waslaunched by merging four existing
schemesi.e. Intensive Dairy Development Programme (IDDP), Strengthening
Infrastructurefor Quality & Clean Milk Production(SIQ& CMP), In order to meet
thegrowing demand for milk withafocustoimprove milch animal productivity and
increasemilk production, the Government has approved Nationa Dairy Plan Phase-
| (NDP-I) in February, 2012. NDP-1 will help to meet the projected nationa demand
of 150 million tonnes of milk by 2016-17 from domestic production through
productivity enhancement, strengthening and expanding villageleve infrastructure
for milk procurement and provide producerswith greater accessto markets. The
Strategy involvesimproving genetic potential of bovines, producing required number
of quality bulls, and superior quality frozen semen and adopting adequate bio-security
measures etc. The schemeisimplemented by NDDB through end implementing
agencies like state Dairy Cooper ative Federations/UniongMilk Producers
Companies. NDP-I would focuson 15 mgjor milk producing States- Uttar Pradesh,
Punjab, Haryana, Gujarat, Raasthan, Madhya Pradesh, Bihar, West Bengal,
Maharashtra, Karnataka, Tamil Nadu, Andhra Pradesh, Telangana, Orissa and
K erala which account for over 90% of the country’s milk production. Now the
areaof Operation of NDP-I has been extended to three more statesi.e.Uttarakhand,
Chhattisgarh and Jharkhand.Coverage of NDP- | will however be acrossthe country
intermsof benefitsaccruing from thescheme.

OPERATION FLOOD

Operarion flood isthe program related to the white revol ution. Operation Flood
had created a national milk grid linking milk producers throughout India with
consumers in over 700 towns and cities, reducing seasonal and regiona price
variationswhileensuring that the producer getsamajor share of the price consumers
pay, by cutting out middlemen. By reducing mal practices, it had helped dairy farmers
direct their own development, placing control of theresourcesthey createinthelr
own hands. The bedrock of Operation Flood has been village milk producers' co-
operatives, which procure milk and provideinputsand services, making modern
management and technol ogy avail ableto members. Operation Flood' s objectives
included:

e Increasemilk production (“aflood of milk”™)

e Increaserurd incomes

e Fair pricesfor consumers
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BIRTH OF AMUL

IN1945 thefarmersof Kairadistrict, in Gujarat went on strike, protesting against
economic exploitation at the hands of contractors, who were collecting milk on
behdf of theBritish Government. TheBritish Government of thethen Bombay province
had granted monopoly over milk collectionin KairaDistrict to aprivatefirm called
Polson Dairy, which in turn had hired contractorsto do thejob. The secontractors
paidthelowest possible priceto thefarmers, exploiting the minthe process. Led by
Shri. Tribhuvandas Patel, the farmers sought inspiration and advice from eminent
national leaders such as Sardar Vallabhabha Patel and Morarji Desal. It was Sardar
Patel who advised thefarmersto form their own co-operative and was of the opinion
that the farmersshould control not only milk* production’, but also ‘ procurement’,
‘processing’ and‘ marketing’ . Thestrike succeeded intheobjectivesasmonaopolistic
restrictionson procurementwereremoved. The colonial Government agreedtolet
thefarmersform their co-operative, confident that the poor illiteratefarmerswould
not be ableto runtheir co-operative beyond two days. However, the humble
organization that started with two small villagelevel societiescollecting only 247
litresof milk per day, went onto becomea‘billionlitreidea’. Thisisthe genesisof
KairaDistrictco-operative Milk Producer’sUnion, better kn own totheworld as
‘Amul’. Amul formed the basisfor theAnand model of dairying. Thebasicunitin
thismoded isthemilk producer’sco-operdivesociety at thevillagelevd . Membership
isopento all who need the co-operative sservicesand who arewilling to accept the
responsibilities of being amember. Eachco-operativeisexpected to carry out the
continuing education of itsmembers, el ected |eadersand employees. All themilk
co-operativesinadigrict formaunionthat, idedly, hasitsown processing facilities.
REPLICATION OF ANAND PATTERN THROUGHOUT INDIA
DrV Kurien,wasbornin 1921 in Kozhikode, Kerda. After completing hiseducation
inUSA, hecamefor Government work in India. Hewas deputed by the Government
to the Creamery in Anand in 1949. Heworked a ong with Shri. TribhuvandasPatel
for the development of AMUL. In 1965, thethen PrimeMinister of India, Sri La
Bahadur Sadtri visted Anand toinaugurateacattlefeed plant. Seeing the devel opment
of AMUL andimproved living statusof thedairy farmers, heentrusted Dr V Kurien
to replicate Anand Pattern throughout the country.

Program implementation

Operation Flood wasimplemented in three phases.
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Phase |

Phasel (1970-1980) wasfinanced by the sale of skimmed milk powder and butter
oil donated by the European Union (then the European Economic Community) through
the World Food Program.. During its first phase, Operation Flood linked 18 of
India spremier milkshedswith consumersinIndia smgor metropolitancities: Delhi,
Mumbai, Kolkataand Chennai. Thusestablishing mother dairiesinfour metros.

Phase 11

Operation Flood Phase 1 (1981-1985) increased the milk-shedsfrom 18 to 136;
290 urban marketsexpanded theoutl etsfor milk. By theend of 1985, asdlf-sustaining
system of 43,000 village cooperativeswith 4,250,000 milk producerswere covered.
Domestic milk powder production increased from 22,000 tonsin the pre-project
year to 140,000 tonsby 1989, al of theincrease coming from dairies set up under
Operation Flood. Inthisway EEC giftsand World Bank |oan hel ped promote self-
reliance. Direct marketing of milk by producers’ cooperativesincreased by several
millionlitersaday.

Phase 111

Phase 111 (1985-1996) enabled dairy cooperatives to expand and strengthen the
infrastructurerequired to procure and market increasing volumesof milk. Veterinary
firg-aid health care services, feed and artificial insemination servicesfor cooperative
memberswereextended, dong withintensified member education. Operation Flood's
Phase 11 consolidated India’s dairy cooperative movement, adding 30,000 new
dairy cooperativesto the 43,000 existing societies organized during Phase 1. Phase
I11 gaveincreased emphasi sto research and devel opment inanima hedthand animdl
nutrition.

DAIRY DEVELOPMENT IN KERALA

Aspart of the nationa programme, '‘Operation Flood', project was started in the
state in 1980. Kerala Co-operative Milk Marketing Federation (KCMMF) was
formed on 25th January 1980. Thefederation took part inimplementing OFI I and
OFIlI inKerala. The objectivesof federation were

(1) Tocarry out activitiesof production, procurement, processing and marketing
of milk and milk products.

(2) Tomanufacturebalanced cattlefeed and supply it to themilk producersthrough

co-operative societies.
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(3) Toprovideveterinary and hedlth serviceto themilk producers.

(4) Toadvise, guide, assist and control the primary milk co-operative societiesin
all aspectsof management of the society.

(5) Toimparttechnica knowledgeandtrainingand
(6) Toprovidetechnica, adminigtrative, financia and other assstanceto themem-
ber unionsand village societies.

The project areacovered the southern revenue districts of Thiruvananthapuram,
Kollam, Pathanamthitta, Alapuzha, K ottayam, 1dukki, Ernakulam and Thrissur. The
programmewasimplemented by the Federationin collaboration with the National
Dairy Development Board. With theimplementation of North KerdlaDairy Projects
supported by the Swiss Development Agency, the M a abar region wasa so covered
and thus the entire state came under the network of the Anand Pattern Dairy co-
operatives (APCQOS).

KCMMF has three tier structure with APCOS at the base level, three Regional
Milk Unions

- Thiruvananthapuram Regiond Co-operativeMilk ProducersUnion (TRCMPU)
- Ernakulam Regiona Co-operative Milk Producers Union (ERCMPU)

- Maabar Regiona Co-operative Milk Producers Union (MRCMPU)

And KCMMF at the apex level. KCMMF market milk and milk products under
thebrand name MILMA. The management of KCMMF isvested inthe Board of
Directors. The members of the Board of Directors are elected by the primary
societies.

ORGANISATION OF APRIMARY DAIRY COOPERATIVE

To assesswhether any project or industry would beviableinacertain area, a
survey of availableresourcesin that particular areaiscarried out. While
conducting asurvey of thevillagesconcerning milk procurement, thefollowing
aspectsarestudied in detail.

o Theexigting cattleand buffa o population

o Theproductionand utilization/ disposal pattern of milk and milk products

o Marketing channelsfor surplusmilk

o Returnsfromthesaleof milk redlized by thefarmers

&
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o Agriculturd facilitiesand production patterns

o Bascamenitiessuch ascommunicationlinks, educational facilities, etc.

e Other sourcesof income

o Performanceof other ingtitutionsincluding multipurpose coopertives, etc.
o Different communitieslivinginavillageandtheir inter-relationship

e Otherrdevantinformationif any

Survey formsthe basisfor establishing any milk cooperative society. TheUnion's
field staff conductsthesurvey. Thestudy iscarried out inthevillageitself.

After conducting the survey, thefield staff should bein apositiontojudgewhether
the peopleareinterested in forming acooperative society for milk or not. Heshould
record hisopinion ontheformat accordingly. Healso decideswhether thevillage
can be considered for setting up acooperativeinthevery first stage, or it should
qualify for thesameat alater date. Thisinformation isthen submitted to themilk
procurement section of the Unionfor review. Theunion analysesthisinformation
carefully. And on the basisof marksallotted to each section of information, the
merit of avillageisfinally assessed. Depending on the merit, further action for
organizing cooperative society isdecided.

Organisation and Registration of society:

After the Survey, villages are categorised on the basisof milk potential and other
related factor such asapproachability and locationinthe proposed milk route. The
milk union’s personnel initiate work pertaining to the organisation of a dairy
cooperative society oncethe categorisationsof villagesare completeand proposed
areafor therouteisdecided. The State Cooperative SocietiesAct and Rulesform
the basisfor organi sation and registration of asociety.

Normally following stepsaretakentoformasociety:

Organising Gram Sabha
Thisinvolvesthefollowing activitiesto beundertaken:

e One person from the milk union’s procurement wing visits the selected
villagesand arranges meeting of villagers. Thismeetingiscalled asgram-
sabhaand theinterested villagers participatein the same.

o A well accepted elderly personfromthevillageisrequested to preside.

&
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o Theofficer/ staff of themilk union explainsthe purpose and advantages of
organising thedairy cooperative society inthevillage. The principlesand
concept of cooperation and theactivitiesand functioning of thesociety are
explained.

e Oncethemilk producers have decided to form amilk producers coop-
erative society, an organiser issel ected from amongst them.

e Theorganiser isauthorised to collect the share subscription (as per the
State Cooperative SocietiesAct, Rules, model by-lawsof thesociety etc.)
and entrance feefrom all those milk producerswho areinterested in be-
coming members (promoters) of the society. The share collectiontakesa
few daysand normally the concerned supervisor keepsaclosewatch on
thedevelopments.

o After asufficient number of milk producersbecome members(depending
on the expected quantity of milk procurement, number of milk producersin
thevillageetc.), theamount of sharemoney and entrancefeeisdeposited
to alocal bank in the name of the proposed society.

Society Organisation Meeting

A generd meeting of al themilk producerswho have subscribed to the share deposit
of theproposed society isconvened. At thismeeting, oneof themembersiselected
as Chairmanto preside over the meeting. Thefollowing issuesare discussed and
resolved. Theseresolutionsare then minutesin the Proceeding Book.

o Toformamilk producers cooperative society onthelinesof bye-lawsas
suggested by the milk union, named ——M ilk Producers Cooperative
Society and to apply for registration in due course under the State Coop-
erative SocietiesAct. Till theregistration certificateisobtained, thiswill be
called Proposed Society.

o Todecidethe areaof operation of the society (Revenue village, part of
village, etc.).

« Tocondtitute an ad-hoc managing committee comprising membersas per
ruletolook after the society’ saffairstill theregisiration.

o To eect the Chairman (Chief Promoter) of the proposed society as per
rule.

» Toauthorisethe managing committeeto appoint society staff for day-to-

&
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day work (normally on honorary basisfor initial period). Generally at the
beginning only a Secretary isappointed and than asthe procurement goes
up, other supporting staff are appointed. The staff should betheresident of
thesamevillage.

To authorise the Chairman and Secretary to open abank account in the
name of the Proposed Society at the nearest branch. The Chairman and
Secretary will operatethisaccount jointly.

To obtaintangible security from the Secretary to becomeeligiblefor oper-
ating bank account and handling of cash.

Toregularisethe collection of share money and entrancefeesfrom milk
producerstowards membership.

Tomakethedairy cooperative society duty boundtofollow al directions
and suggestionsgiven by theMilk Union to which the society desiresto be
affiliated.

To collect milk from al themembersand supply thesameto themilk union
assuggested/directed by themilk union.

Tosupply theinputson cost to themembersasprovided by themilk union.

To select the milk collection centre/l ocation/premisefor the society inthe
villagewhich desirably acentrally located position and bleby most
of themembers.

To procurethe Milk Cans, Milk Collection and Testing equipment, Sta-
tionary, Chemicalsfor testing etc. before the date of commencement of
milk procurement by the society.

To decide themodalitiesof milk transportation (Head L oad) if the society
isnot onthemain road/lifting point of themilk truck.

Toraisefund/deposit fromindividua or to request milk unionfor an ad-
vancetofacilitate quick payment inthe beginning.

It may please be noted that constitution of ad-hoc managing committee/
Chief promoter, collection of the sharemoney, application for registration
etc. are governed and decided by the State Cooperative Societies Act,
Rules and the Milk Union’s policy of organisation and registration of

oCiety.
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Registration of Society

Innormal circumstances aproposed society (which hasbeen organised as per bye-
laws) isallowed to function assuch for aperiod up to which themilk union assessits
attainment of sustainability. A performancereview of thefunctioning of thesociety is
doneandif satisfied withitsgrowth and sustainability, the milk union proposesfor its
registration. The proposal isrecommended by the milk union and forwarded to the
concerned office of the Registrar, Cooperative Societies of the State. The general
procedurefor preparing the proposal for registration isindicated bel ow:

e Theapplicationformfor registrationiscollected.

e All membersincluding those on the ad-hoc managing committeesignthe
application asPromoters.

o Theapplicationissubmitted to the appropriateauthority for consideration
along with thefollowing documents. Therequirement may vary from state
to state.

First General Body Meeting of the Registered Society:

Oncethesociety isregistered, agenera body meeting of al themembersisconvened
by the Secretary of the proposed society with the permission/consultation of the
Chairman. Thefollowing suggestive/ indicative agendaitemsare considered inthe
meeting (depending upon the Sate act, rulesetc.).

o Selection of apersonto chair thismesting.
o Thankstotheregistering authority and accepting theregistered bye-laws.

o Electiontotheregular Managing Committeeand Chairman of the Society
asper bye-laws.

« Regularising/ terminating the existing staff / appointing new staff, if re-
quired.

o Accepting the statements of accountsfor the period it functioned asapro-
posed society.

 Informing the bank about theregistration of the society and request themto
make the account of the proposed society in the name of the registered

oCiety.
o Regularisation of membership according to the bye-laws. Enrollment of

new members.
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« Affiliationof thesociety with the Cooperative Milk Union and other related
organisations.
o Appointment of loca auditor.
Function of a Dairy Cooperative Society (DCS)
Thefunctionsof adairy cooperative society can belisted asfollows:
1) Callectionof milk twiceaday fromfarmers.
2) Makeregular payment to suppliers.
3) Digpatchthemilk collectedto Milk union.
4) Providetomembers:
Balanced cattlefeed.
Fodder seedsof improved variety.
Servicesfor animal hedlth care.

Servicesfor breeding of milchanimals.

o O O o o

Patronage based portion of the surplus.
0 Contributeto village development.

Theproducersinthis system are not only assured of regular and remunerative
payment for their milk but a so benefit from themilk production enhancement inputs.
Themicro-level inputssuch asveterinary first-aid and artificial insemination are
organised by village societieswith the support of themilk union. One staff member
of thesociety istrained for carrying out thesefunctions. 1naddition, thesupply of
bal anced cattle feed and the sale of fodder seedsare also channelized through the
societies. Society a so organisesother servicessuch ascatleinsurance, hedthinsurance
and promotional activitiesfor themembersandthevillage.

Functionsof aMilk Producers Cooperative Union:
The major functions of Milk Union are:
1. Procure, processand market milk and milk products.

2. Arrange/Providemacrolevel inputslike cattle-feed, animal hedth and breed-
ing care, etc.

3. Arrangefor training and education of managing committee members, staff,
and membersof dairy cooperative society andasofor the Board mem-
bers, managersand staff of themilk union.




B DAIRY TECHNOLOGY

Ingenerd, theUnion carriesout fiveimportant functions: procurement, processing
and marketing of milk and milk products, providing technical inputs, institutional
strengthening of milk cooperatives, enhancing women involvement in dairy
cooperatives, organisation of extension activitiesand rural development services.
Theunion ownsand operatesdairy plant; cattlefeed plant, fodder and bull mother
farms, semen collection station etc. for animal husbandry activities.

In additionto the above, themilk union carries out research devel opment and other
promotional activitiesfor the overall benefit of milk producers. Themilk union
organizes the macro-level inputs such as compounded cattle feed, fodder seeds,
and variousveterinary servicesfor trestment of sick animals, al of whicharemade
availabletothemilk producersthrough thedairy cooperativesocieties. Thus, itisat
the Union level that professional skillsare hired for specialized purposes, which
individual producerscannot afford to do.

Theunion paystothe societiesdividendson their sharesand bonusinrelationtothe
quantity of milk supplied by them during theyear. Themilk productsprocessed by
the union are al so marketed through the State Milk Federation.

A special feature of the Anand Pattern isthat the unionsare under continuousand
concurrent audit tomaintainfinancial propriety.

Functions of a Milk Federation:

Theimportant functionsof the state milk marketing federation are:
e Marketing of milk and milk products.

o Manageproduction planning and StateMilk Grid (movement of milk within
thestate).

o Coordinatewith state government, central government, NDDB and other
agencies.

TheMilk Unionsbecome membersof aCooperative Milk Marketing Federation
by subscribing share capitd toit asper provision of the bye-lawsof the Federation.
The Federation is responsible for evolving and implementation of policies on
cooperativemarketing of all member unions’ liquid milk and milk products, deciding
the product-price mix, cooperative provision of joint services (artificid insemination,
breeding, cattlefeed etc.), cooperative marketing of technical inputsto members
and strengthening theingtitutiona structureof thedairy cooperatives.

&
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Registers and records maintained in the society
Someof thecommon registers maintained in adairy co-operative society include

1) Milk purchaseregister /Milk Record register

Thefat, SNF and quantity of milk purchased isentered inthisregister against
thecorresponding farmer.

2)  Truck sheet

After determining the overall fat percentage of the entire milk pooledinthe
society, thedetailsareenteredina® Truck sheet” and giventothedairy vehicle.
Itwill contain detailslike* nameof thesocietiy”, number of cans, approximate
quantity, general fat and SNF percentage, time of arrival and departure of
vehicleetc. it will bewritten by the Secretary of the society.

3) Genera Ledger

4) Cash book

5) Payment Register
Society will be paying to thefarmersoncein seven daysand thedairy paysto
the society onceinten days. Theunionwill be supplying balanced cattlefeed

and itsvaluewill be deducted from the milk value. All the memberswill be
given*“passbook” inwhichall such detailswill beentered.

Accounting:

Thereisaset of astandard registers, most of which areto be completed daily. The
othersare completed asand when any transaction takesplace. Itistheresponsibility
of the concerned staff of the society to complete the records on time and regular
basis. All therecordsareto be countersigned by the Secretary/ Chairman asper the
decisonsof thesociety and asrequired under the provisonsof bye-laws. Theregisters
and formatsaredesigned in such away that they reflect thevolume of businessand
financid standing of the society at any giventime.A society appointsalocal person
asan internal auditor who audits the transactions made by the society on regular
bass. Thesociety preparesitsmonthly accountsstatement for themanaging committee
meeting and al so other accounts statementson quarterly basis. Theannua accounts
areprepared for statutory audit.

Functions of milk federation —

Basic ideaabout the structure of APCOS and Functions of Federation
The Federation’sBoard consistsof thed ected chairmen of al the membersunions
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and the Federation’sManaging Director. Thereare a so other membersintheboard
asex-officio and also astechnical experts. The Board of the Federation evolvesthe
Federation’spoliciesondl itsfunctions. Equitabledistribution of profitisdoneon
thebasis of businesstransacted by the milk unionswith the Federation and as per
theprovisionsof thebye-laws. The Federation’sBoard isadvised by itsProgramming
Committee, which is composed of each member union’s chief executive, the
Federation’schief Quality Control Officer and one or more non-voting co-opted
technical experts. The Committee meetsonaregular basisandisasoresponsible
for day-to-day implementation of the Board' spoliciesand plans.

The important functions of the state milk marketing federation are:
o Marketing of milk and milk products.

e Manageproduction planning and StateMilk Grid (movement of milk within
thestate).

o Coordinatewith state government, central government, NDDB and other
agencies.

TheMilk Unions become membersof aCooperative Milk Marketing Federation
by subscribing sharecapita toit asper provision of the bye-lawsof the Federation.
The Federation is responsible for evolving and implementation of policies on
cooperativemarketing of all member unions' liquid milk and milk products, deciding
the product-pricemix, cooperative provison of joint services (artificid insemination,
breeding, cattlefeed etc.), cooperative marketing of technical inputsto members
and strengthening theingtitutiona structure of thedairy cooperatives.

The Federation’sBoard cons stsof the el ected chairmen of al themembersunions
and the Federation’sManaging Director. Thereare a so other membersintheboard
asex-officio and a so astechnica experts. The Board of the Federation evolvesthe
Federation’spoliciesondl itsfunctions. Equitabledistribution of profitisdoneon
thebasisof businesstransacted by the milk unionswith the Federation and as per
theprovisionsof thebye-laws.

The Federation’s Board is advised by its Programming Committee, which is
composed of each member union’s chief executive, the Federation’schief Quality
Control Officer and one or more non-voting co-opted technical experts. The
Committee meets on a regular basis and is aso responsible for day-to-day
implementation of the Board' s policiesand plans.
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Function of dairy development department (DDD)

Various schemes by the department and | mplementation procedure

The Dairy Development Department (DDD) of Keralawas started in June 1962.
The Department has statutory functions under the K erala Co-operative Societies
Act 1969, besides extension and developmental programmes.There are 3648
Primary Dairy CO-operatives, three Regiona Milk Unionsand one apex Federation
(commonly known as ‘Milma) under the administrative supervision of this
department. Theagency isthenodal agency for fodder development and rurd dairy
extenson serviceinthestate. Dairy farmersand entrepreneursaregiventrainingin
different aspectsof thefield at the Five Dairy Training Centresof the department.
TheKerdaDairy FarmersWe fare Fundisthefirst of the pension schemes started
by astategovernmentinIndia.

Themainactivitiesof DDD isto educatethefarmersprovidinginputsand technical
advicefor producing good quality milk and cultivate scientific management practices
to reducethe cost of production andincreasethe profit, organisation and registration
of dairy co-operdtive societies, supervison, ingpection, ection, arbitration etcrdated
to dairy co-operative societies, implementing plan schemesrel ated to dairy sector,
ensuring thequality of milk and milk products, enhancing production and consumption
of milk productsand overall development of agriculture sector.

Various schemes by DDD
e Milk shed development
o Fodder development
o ExtensonandAdvisory Services
e Modernization of Dairy Co-operatives
» Strengthening of quaity Control Labs
o Cattle Feed Subsidy

Loan from Nationalized Bank:

All categoriesof individuas can obtain oan from nationalized bankswith no upper
limit. Theinterest rateisabout 14% p.a. for amount up to Rs 2 lakhsand about 18%
for higher loans. Interest ratesfluctuate marginaly fromtimeto time. Banksextend
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funds up to 75% of the project capita. Remaining 25% is margin money to be
arranged by the entrepreneur. Individual s should possessland with clear titleasno
loanisgranted for purchase of land for the unit.

The period of loan refund is decided based on the life of assets created from the
loan. Banks may charge 2% extrainterest if timely payment isnot made. If bank
observesbetter ability of individual ingenerating profits, it may relax certainrules.
Banks conduct periodical inspections of the project before and after starting the
project at the cost of the entrepreneur.

Project Formulation:

The project should be based on sound technical information. Availability of cattle
feed and fodder, nearnessto market for sale of milk, approach road, availability of
water, electricity, cost of raw material, cows, construction material for shed,
equipment’s etc. should be found out. Considering the market situation in urban
areaamode project for 5 crossbred cows to be located within 5 km from urban
areaispresented here. For larger projects, the planin multiplesof 5 cows* canbe
derived fromthe estimates.

LISTS OF PRACTICALS:
« Visittomilk co-operative soci eties-documentation of functioning
o Recordkeepingindairy co-operatives
ASSESSMENT ACTIVITIES:
o Participationinthefield visit and assessment of report.
e Seminar
e Record
TEQUESTIONS

1. What are the different proceduresfor registering asociety ? (6 marks)

2. Take a classtothe farmers about role of KCMMF inthe dairy sector of
kerala? (5marks )

3. Prepare areport about operation flood andits significance to publishin a
newspaper on national milk day ? (5 marks)

4. Explain about five year plans ? (6 marks)
5 Youreadanarticleabout key village schemein adairy magazine. Explainthat

toyour friend.
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UNIT: 4.3
PACKAGING OF MILK AND MILK PRODUCTS

The appropriate packaging of milk isof utmaost importance not only to preserveits
nutritiveval ueand saving of wastage, but dsotoimprovethemarketability to achieve
better returns. The challengeto the packaging industry isto deliver the nutritious
milk tothe consumer in most economicdl, hygienic, ssfeand environmentaly friendly
package.

There are two main types of packaging systemsfor fluid milk oneis traditional
bottling systeminwhich container isto bereturned and other isoneway delivery in
which container is disposable and does not travel back to the dairy. In the non-
returnabledistribution system there are severa dternative syslemswheredifferent
packaging materids, shapes, sizes, formsand machinesare employed for packs.

LEARNING OUTCOMES:
o Chooseand apply right packaging materid.
Packaging Material:
Packaging means placing acommodity into aprotectivewrapper or container for
transport or storage.

Purpose:

1. Tocontain and protect the product during handling and storage thereby in-
creesang shdf life

2. Toinform consumersabout product quality and facilitate transportation
To attract the attention of consumersand increasesae
To prevent scope of adulteration (tamper proof system)

Additional information:

The name, trade name, description of food contained in the package, the
name and business address of the manufacturer etc. are printed on the
package. A statement about the addition of preservative and its class,
permitted colouring agent/antioxidant/vitamins, anticaking agent/stabilizing
agent/emulsifying agent/minerals, chemical composition of product and the
amount of energy supplied by the product, the net weight or number or
volume of contents, batch number or code number are also mentioned on
the package.
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COMMON PACKAGING MATERIALS:

Common packaging materialsfor market milk industry are:
Bulk distribution: Tankers, Milk cans

Retall distribution: Returnablecontainers(Cans), Snglesarve
containers (Polythene sachets, prefabricated containersetc.)

Packaging Material for Pasteurized Milk
1. Glass

2. Pladtics (1) LDPEiswiddy used (2) LLDPE: 25%
thinner filmused and LDPE and LLDPE in5:1to
4:1rétio.

3. Others. Coated paper board, wax coated paper board ESL ( Extended
Shdlf lifePouch)

Packaging Material for UHT sterilized milk

Aseptic packaging system:

Aseptic packaging isapackaging concept inwhich sterile product ispacked in pre-
sterilized containersunder asepticconditions.Norefrigerationisnecessary for at least
3-6 months. If kept under refrigeration the shelf lifeisenhanced upto 1 year.

Types of aseptic pack

Carton Boxes, Bagsand Pouches, Bottlesand Jars, Metal Cans, Plastic Cansand
Composite Cans

Different layers of tetrapak carton:

Polyethylene: Protects against moisture

Paper: For stability & strength

Polyethylene: Adhesion

Aluminium: Oxygen, flavour & light
Polyethylene: Adhesion 1
Polyethylepe: Seals in the liquid

6 Layers Providing Total
Protection

AN L
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Packaging materials used for flavoured milk

a

b
C.
d

Packaging of sterilized milk
Metd tins
Glasshottles

1.
2.

. Metal cans

. Polyethylenesachets

Glassbottles

PET coated bottles

Common packaging materials for Dairy products:

Packaging materials used for Fat rich dairy products

Cream:

1
2.
3.
4.

linear polyethylene, polystyreneor polypropylene
Tin plate, aerosol cansand polyethylenetubes.
Wax coated paper board cartons.

PE extruded or wax coated paperboard tubs.

Butter:

1.

2
3.
4

Ghee:

o M e

Al-fail/parchment or glassine paper

. PVC or cardboard with aparchment

Tinplatecontainers

. vegetable parchment paper or grease proof paper, aluminiumfoil, and pa-

per board cartons

L acquered tinplate containers

Polyethylenefilm, multi —layer co-extruded filmsof LDPE/HDPE
Aluminiumfoil laminatestandy pouches

Stainlesssted containers

Tetrapaksor tinplate
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Packaging materialsused for Heat-acid coagul ated and Fermented Dairy products.

The packaging materials used are glass, polyethylene, LD / LLDP, HDPE cups,
polystyrene- EVOH (polyvinyl alcohal), Polystyrene—PETG (polyethyleneglycol
terephthalate), tetrapack

Packaging of Ice cream:

Thechief requirementsof packagesfor icecream areprotection againgt contamination,
attractiveness, ease of opening and ease of disposal, protection against moisture
lossand temperaturefluctuationsisdesirable.

Package forms

1. Aluminiumfoil cartons
2. Paper cups- Cylindrical containers
3. Plastic containers

Packaging of Dried Milks:

Requirementsof Packagefor Dried Milks

o Themateria should beres stant to damage by exposureto high/low tem-
perature and humid atmosphere.

o Convenient closure: Sealing isof supremeimportance. Simple, effective
re-closureisalso desirable.

o Verylow Water vapour and gas permesability.
e Impermesbility tolight
Packaging materials available
1. Glass: Bottles, barrels, jars, etc.
2. Metd: Cans, barrels, drums, bins, etc.
3. Wood: Drums, bins, cask, barrels, etc.
4. Paper and paper derivatives
5. Metd foils
6. Thermoplasticsand their derivatives
7. Compositefilms
o Co-polymer film, Coated film, Co-extruded plastic film, Laminates
« Packaging of condensed milk and evaporated milk Aluminium cans
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lacquered hermitical ly sealed tin cang(For retail marketing)
Bulk packed in barrelsmade of gumwood(early days).
Later white oak, paraffinlined barrelswere used (50 to 300 kg).

For industrial purposesstedl drum containerswith removablelidsare used
which aresuited for re-use.

Evaporated milk ispacked in cansbefore sterilization.

Plastic packaging materials

polyolefins, LDPE (Low density polyethylene), LLDPE (Linear low density
polyethylene), HDPE (High density polyethylene), HMHD (High molecular high
density) polyethylene, BOPP (Biaxially oriented polypropylene) films, PET
(Polyethylene Terephthalate) films, MPET (Metallized Polyester) films, MPP
(Metdllized Polypropylene) filmsetc.

Properties:

These areflexible in nature and are mostly used as wrapper or sachets,
bags or pouches.

Plasticshave good barrier properties against moisture and gases.
Plasticsarenon-corrosive.

Hest-sealable

Suitablefor high-speedfilling.

Good wet and dry strength.

Suitablefor printing and even sandwiched printing layer can be provided.
Plasticscan berecycled.

Characteristics of Paper and paper board

Paper and board arevery popular packaging materials. Paper isthin mate-
rid mainly used for writing upon, printing upon or for packaging. Paper isa
versatilemateria with many uses.

Characteristics of Glass Containers

1. They areimperviousto moisture, gases, odors, and microorganisms

2. They areinert and do not react with food products

4. They aresuitablefor heat processing when hermetically sealed

5. They aretransparent to microwaves
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6. They arereusableand recyclable
7. They areresedable
8. They aretransparent and display the contents.

Characteristics of metal cans
1. They can be heat processed.
2. They have excellent barrier and protective properties.
3. They aretamperproof.
4. They can bemadein awiderange of shapesand sizes.
5. Easeof fabrication

Properties of aluminum
1. Itislightest of the commonly used metals.
2. High electrical and thermal conductivity.
3. Soft, ductileand low tensile strength.

Properties of Aluminum foil

Aluminumfoil isimpermeableto light, gas, moisture, odors, solventsand hasthe
stiffness. However, Aluminumfoil issubject to abrasion, scratching and rupture.
PET Bottles

It can berecycled and reused

o i

= 2y
|.| * s " ..
Palyethylene sachst Prefabricated containers Bottles and Jars
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LISTS OF PRACTICALS:

Collection of packaging materiasof various market samples
Design of packaging materias

ASSESSMENT ACTIVITIES

Design of suitable packaging for different milk and milk products.

TE Questions

1.

| dentify themost common packaging materiad sused inthemarket. Explainits
advantages.

Additional Information:
Recent Innovationsin Milk Packaging:

1.
2.

Green Bottle-cardboard pulp with aplasticinner bag.

Ecolean - Design modification incorporating anair filled handleand apouring
spout

Jugit: Dairy Crest Three-layer PE one-litre capacity bag that iseffectively a
cartridgethat fitsintoarigid plasticjug withalid.

HDPE Sdf Stacking Bottles:

 Avoiding cratesfor distribution

e Accommodates 9% moremilk during distribution
* ReducesContamination

» Easeof stacking

Repol Polypropylene Random Copolymer

* Numerousadvantageslikeclarity, rigidity, process-ability, low density and
cost competitiveness.

« Mainly for packaging of flavoured milk
» Bottlescan beretorted
* Weight of the bottle is one tenth that of Glassbottles
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UNIT : 4.4
MARKETING OF MILK AND MILK PRODUCTS
Marketing of milk/milk productsisthelast or find stageof market milk/milk products
industry. A successful marketing programmerequiresaproduct of high quality, an
attractive package, the physica equipment and personne required for transporting
the product from the milk/milk products storageroomsto the consumerd/ retailers,
salespromotion personne and effectiveadvertising.

LEARNING OUTCOMES:

o Choosethe marketing technique.

o Choosethe proper transportation method.

- Select thetarget group.

. Describeimportance of marketing personnel.

The production concept.

According to thisconcept, consumerswill choosethose productswhich arerdatively
cheap and available at dmost all places. The business organizationsadopting this
concept produces product on amass scaleand aim to produce productsat |ow cost
with higher production efficiency so asto keep the salling pricelow. Thisconceptis
adopted by firmsfor their expansion.

The product concept.
This concept is based upon the assumption that consumers' purchaseisstrongly
affected by quality, performance and features. The busi ness organization adopting

thisconcept produces high quality, superior productsand continuousy upgrades
them.

The selling concept.

Thisconcept isbased upon the assumption that consumers (individual aswell as
business) will not purchase productsin sufficient quantity if left alone. Thisconcept
isfavourablefor unsought goodsaswell asfor overcapacity plants.

The marketing concept.

Thisconcept gives priority to consumers needs. Instead of producing the product
andthentryingtosdll it, thisconcept relieson producing the product what isrequired
by consumers.
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Collection and transport of milk and milk products:

In developing countries, most milk isproduced by small-scale producerswho are
widely dispersed in rura areas, whilethe mgjority of marketsarein urban areas.
Thelogigtica challengeof linking producersto marketsiscompounded by thehighly
perishable nature of milk, which callsfor streamlined collection and trangport. Milk
being perishable commodity, it becomes necessary to transport thefresh raw milk
tothe consumer or the chilling/processing plant within 4 hoursof itsproduction. Thus,
trangportation becomesanintegral part of milk collection system. An efficient and
auitablefacility isselected onthe basisof theraw milk collection aswell asregiona
requirements.

Factors determining selection of mode of transport

Thefollowing factors may be considered in selection of asuitable, efficient and
economic transportationsystem and transport:

e Local conditions:

Geographical location: In hilly areaswhere roads are not devel oped, small
quantity of milk can be carried out on head for short distance and on shoulder
dling for comparatively longer distance and larger quantity. In placeswhere
river isto becrossed, aboat and road in combination may be used.

Condition of road: Condition of road such as dusty, narrow, broken, having
sharp turnings, congestion, business, obstacleslikerailway crossing, etc. are
a sotakeninto account in selecting asuitablevehiclefor milk transportation

e Volumeof milk/Carryingload:

For small quantity and short distance head | oad, shoulder ding,cycle, etc; for
moderate quantitiesand longer distance motor cycle, cart, tri-wheeler,etc. by
road can be transported. If quantity of milk islarge, milk in cans on truck
&lorriesor inroad/rail tankersfor long distances can becarried.

e Digtanceof transport:

Depending upon the distance of transport and quantity of milk, amost eco-
nomic typeof transport systemisselected.

e Variableresources: If theorganizationishaving road/rail tankersand facili-
tiesexist for bulking, chilling, loading and unloading, road/rail tankersmay be
used. Inabsenceof suchfacilities, only milk in cansor tanksontruck or lorries
istransported.
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Onthe other hand, hired transportation facilitiesare available,which can a so used

very effectivdy.

Modes of transport

These depend uponthecarrying load, the distance of collection and loca conditions.

Modes of milk transportation in India

Mode Optimum
load (kg)
Head-load 15-25
Shoulder- | Upto40
ding
Pack- Upto 80
animal
Bullock- 300-400
cart
Tonga 250-300
Bicycle | 40 or more
Cycle- 150-200
rickshaw
Boat 40-200
Auto- 250-500
rickshaw

Motor truck| %2 to 3 tonnes

Railway | 11 tonnesor

wagon more
Tankers | 5tonnesor
more
(road or
rail)

Optimum

distance (km)

3-8

6-10

1012

12 or more

15 or more

10 or more

2-8

15 or more

15 or more

80 or more

80 or more

Remarks

Generally employed for small loads and distances.
Important in hilly areas.

Meant for heavier loads but for shorter distances than
head-load.

Ponies, horses and donkeys usually employed.
Rather slow.

Larger quantities transported; faster than head-load,
shoulder-sling and pack animal.

Quick and handy; easily accessible to milk producer’s
home.

More carrying capacity than bicycle.

Only means of transport when rivers, etc., haveto be
crossed.

Greater carrying capacity and faster than cycle-
rickshaw.

With the improvement in road facilities and
construction of all season roads, motor trucks have
been found most effective

means of transportation.

Railway wagons are most dependable and
economical for long distance but less popular means
of milk transportation.

Road tanker: Insulated stainless steel tanks are
mounted on road truck chesis for bulk handling (3000
— 12000 1) and for long distance (100 to 1000 Km.)
transportation.The tanker may be divided into 2 to 3
equal capacity compartments with separate outlets.

Rail tanker: Insulated and/or refrigerated stainless
steel tanks are mounted on rail truck/chesis of the
capacity in the range of 10,000 to 50,000 | to
transport milk for along distance

&
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Cost of transportation:

Cost of transportation should be kept at =
minimum level by selecting a suitable
trangport of optimum sizeand capacity taking _
into consideration the quantity of milk to be — 3
trangported, typeof vehiclesavailable, road | L — £
conditionandtimeinvolved. i ; =
In India, raw milk collected at various Truck carrying milk cans
collection centers in the rural areas is

dispatched tothedairyplantintwo ways.

e Trangporting milk through cans. Suitable when milk volume handled is
low(capacity of acanis40-50litres.

e Transgporting milk through tankers (2000 to 10,000 litersof chilled milk):
Thismethodisuseful epecidly for trangporting chilled milk from bulk milk
coolersor chilling centers. Refrigerated/insulated tanker isimportant for
trangporting market milk and other perishabledairy products.

Thetankersor wagons should be suitably insulated so asto permit not morethan 1-
1.5°Criseintemperatureupto 12 h of journey.

The good quality milk isreceived inthedairy plant for further processingandis
safely packed in suitable container. The packed milk isthen placedin cratesand is
taken by the salesmen or marketing personalsininsulated vehicles. Delivery of milk
and milk products at right time in right place is essential to meet the demand of
consumersandtoincreasethe supply of productsthereby increasing the profitabilityof
thefirm.

Advantages of Tanker Over Cans

e quick modeof transportation

o |owtransport cost per liter

o better temperature control

o lessrisk of contamination

o timeandlaborssavings

e Lowerinvestmentinvestmentin Cans.
e Savingsindetergent.
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A comparative advantaae road Vs Rail Transport

Type of transport Advantages

Roadways i) Most economic to transport milk in containers by
using bicycle, tricycle, motor cycle, carts, trucks,
lorries and tankers.

ii) Loading and unloading possible directly at godowns
of seller and buyer.

i) Cheaper than rail over short distances.

iv) Most convenient and less time consuming,

Railways i) Cheaper than roadways over long distances
i) Larger quantity of milk can be handled at a time.

[

Fig4.4.2 Advantagesof Road VsRail Milk Transportation

Rail Milk Tanker

Road Milk Tanker
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Do You Know? Transport pipes. Subterranean pipelines made of stainless
steel in developed countries for transporting milk between the dairy and
collecting point. Milk is pushed or flowing by gravity at suitable location.

Analysis of consumer demand and acceptance -Market Survey

Demand forecasting and sal esforecasting areimportant for any marketing planning
and control asit servesthe basisfor comparison over aperiod of time. Forecasting
hel psinidentifying and solving marketing and sales problems.Demand forecastingis
oneof themost important aspectsof managing abusiness. Finding theright balance
of supply and demand all owsan organi zation to produce enough to meet the demand
of its customers. If the organization overestimates demand, it runs the risk of
producing too much, leaving it with unsold merchandise. I f the organi zation produces
toolittle, it runstherisk of not meeting demand and losing sales.

Market demand

Itisthetotal quantity of productsor servicesthat isbought by aspecified customer
groupinaspecific geographica areain agpecified timeperiodinaspecified marketing
environment under aspecified marketing programme.

Roleof salesmen and marketing personalities:

1. Cdllectinformation regardingto current or potential consumers, competitors
and othersimportant variablesof marketing environment.

Createand transmit persuasive communicationsto increase sae.

Put purchase ordersto suppliers/producers.

Bear risk of distribution work.

Arrangefor storageand transport of physical goods (milk and milk products).
Arrangefor payment to parties.

Undertake presale, saleand after sale service.

Helpsin salespromotion (advertising).

© o N o g s~ WD

K eep necessary records/ documents.
Providefeedback, market intelligence and credit to channel member.
Facilitiesintroduction of new product in market.

[
= O

&
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LIST OF PRACTICALS
o Market survey for consumer demand and satisfaction
e  Cogt andysisof milk and milk products

ASSESSMENT ACTIVITIES

1. Casestudy —Suppose you have to transport huge quantities of milk from
oneplaceto another .Select suitable method of transportation .

2. Prepare chart showing advantagesof road transport andrail transport .
TEQUESTIONS

1. 2000litres of milk has to betransported from society to thedairy plant. How
youwill transport? Substantiate.. (hint: Can or Tanker) .
2.  Enligtrolesof Sdesman.

10,000 litres of milk has to transported from Karnataka to Khozhikode
Dairy.Which mode of transportationwill you sdlect?.Substantiate your answe.

4. Writeanarticleabout different conceptsof marketing.
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UNIT :4.5
DAIRY ECONOMICS

Indairy industry price determination and price policy decision areto be performed
for milk producersaswell asfor consumers. Indairy industry, milk collection takes
place either through organized set up consisting of cooperative and other private
well established dairy plants. The unorganized set up consistsof private personnel /
middemen.  Insimpleterms, priceisthe exchange value of aproduct. For an
organization, it isthe quantum of money (in modern exchange economy or goods
and services in barter trade) obtained by it by selling its goods/services. For a
consumer, it ismoney given to the seller. Price as understood in terms of goods/
servicesto satisfy need and wantsof human beingsandiscaled utility. Va uerepresents
theworth attached by consumersto goods/services.

LEARNING OUTCOMES:

e Pricemilk and milk product.

e Awareof dairy development programmes.

o Prepareproject for startingasmall scaedairy farmunit/asmall scaledairy

processing unit

Objectives of Pricing
Although most of theorgani zation aim at profit maximization butingenerd thevarious
objectives the organizations try to achieve are as follows: Short term profit
maximization, long term profit optimization, minimum return oninvesment, minimum
return on salesturnover, target salesvolume, target market share, more penetration
inthe market, selling in new markets, combined target profit on entire product line
whatever may betheprofitinindividua products, iminating competition or kegping
smilarity with competitors, fast turn around and early cash recovery, Sabilizing prices
inthemarket, supplying goodsat affordabl e pricesfor economicaly weaker sections
of society, setting prices of goodsto stimul ate economic devel opment.

Factors Influencing Pricing:
Externa andinternal factorsaslisted below areimpacting the pricing decision.
External factors:

Market conditions, consumershbehavior for the concerned product, bargaining
power of major consumersand suppliers, pricing policy of competitors, gov-
ernment laws specifically for pricing of products, legal rules, society’sview
point.
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Internal factors

Marketing objectivesof the organization, The nature of product, Priceelastic-
ity of demand of the product, Product’sstagein product life cycle, Pattern of
useand turn around rate of the product, cost of production, marketing costs,
extent of product differentiation, interaction and influence of marketing mix
elementson price, Organization’s product width and linelength.

Pricing methods of Milk

Sr. Method Characteristics Advantages Disadvantages

No.

1 Based on | By using the weighing |Simple to calculate milk | No incentive to
volume machine or  spring [price improve

or weight | balance. quality of milk

No expensive testing
equipment is required

2 Based on | By finding out the fat |Fairly simple to calculate | Necessary to
fat percentage of milk by [milk price purchase fat

amount C(_)nducting test. Using No benefit to milk teﬁing
glrrictlé\t fat percentage producers adding water machines.
9 to milk

3 Based on | By using the formula* |Provides an incentive to | Necessary to
fat as increase fat and SNF purchase fat
well  as testing
solids- machine and
not-fat density meter.

content

Pricing Strategy for Milk Products:

Milk isacompletefood. It isan essential food item for all the households. Apart
fromliquid milk, large numbersof traditiona and western dairy productsaresoldin
themarket. Thereare no specified rulesfor setting the pricefor consumersjust like
two axis pricing method for milk producers. The price of milk and milk productsis
generdly determined based upon market conditions (typeof competition). InIndia,
‘Amul’ isthemarket leader indairy indudtry. It isacooperativeorganization. Generdly,
itisseenthat Amul decidesthe pricefor amilk product, particularly liquid milk, and
othersimmediately follow. For setting theliquid milk pricetheusud factorsconsdered
are.

I. Priceto be paid to milk producers.
ii. Other expensesviz. process ng, transportation, storage etc.

&
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For other milk productsforcesof demand and supply aswell asorganizationsstrategy
isimportant. For example, when Amul introduced their icecreaminthe market, they
soldit at fairly low price so asto penetrate the market.

Economicingtitutionssupporting dairy devel opment programmes

For setting up of any enterprisewhether dairy farming unit for milk production or
dairy processing units/plantsfor manufacturing milk and milk products, financeisa
prerequisiteand of paramount importance.

I nternal sour cesof financing

Entrepreneur can raisefinancefromthefollowing internal sources.

Owner’sown investment such assaving and equity.
Depositsand loansgiven by the owner.
Drawing personal loan from provident fund, lifeInsurancepolicy etc.

In case of running enterprise, funds can berai sed through retention of prof-
its

Using back the profitsearned by one’sown enterprise.

External sour cesof financing

Entrepreneurscan raisefundsexternally from thefollowing sources:

Borrowingsfrom noningtitutional sourceslikerdativesandfriendsbut this
amount may not belarge enough to set up aunit.

Borrowingsfromthecommercia banksfor working capital.

Termloansfrom development financing ingtitutionslike, ICICI (Industrial
Credit and Investment Corporation of India) Bank Ltd, Industrial Devel-
opment Bank of India(IDBI) Bank Ltd, Smdl Industry Development Bank
of India(SIDBI), Infrastructural Finance Corporation of India(IFCI ven-
turefundslimited) etc.

Hire-purchase or leasing facilitiesfrom national small industries corpora-
tions, state small industries devel opment corporations, etc.

Credit facilities provided by different financia ingtitutionsaswell ascom-
mercia banks.

Thetypes of milk processing projectsthat are normally considered for financial
assistanceare:
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) Bulk Milk Cooler (BMC)/Milk Chilling plants Thisinvolvescollection of
milk fromvillages, chilling themilk to 3-4 degree Cesusand transporting
tothemaindairy for further processing and manufacture of products. In
majority of casesthese are part of themilk processing facility

i1). Market Milk Plants/ Milk Processing Plants It involves procurement of
milk fromthevillages chilling, sandardization, homogenization,pasteurization,
packing of market milksof variouskinds (whole, standardised, toned and
doubletoned milk) aswell asmanufacture of milk products.

Financial Assistance Available from Banks/NABARD for Dairy

Farming

Loan from bankswith refinancefacility from NABARD isavailablefor starting
dairy farming. For obtaining bank loan, the farmers should apply to the nearest
branch of acommercia bank, regiona rural bank or co-operativebank intheir area
inthe prescribed application formwhich isavailablein the branches of financing
banks.For dairy schemeswith very largeoutlays, detailed project reportswill have
tobeprepared. Theitemsof financewould include capital assetitemssuch aspurchase
of milchanimals, construction of sheds, purchase of equipmentsetc. Thefeeding
cost during theinitia period of one/two monthsiscapitaized and given asterm | oan.
Cost towardsland development, fencing, digging of well, commissioning of diesel
engine/pumpset, electricity connections, essential servants quarters, godown,
trangport vehicle, milk processing facilitiesetc. can be considered for loan. Cost of
land isnot considered for loan.

Ministry of Food Processing Industries, Government of India

The Ministry of Food Processing Industries is concerned with formulation and
implementation of thepolicies& plansfor thefood processngindustries. Intheera
of economic liberaization, al segmentsincluding; private,public and co-operative
sectorshavedefined rolesto play and the Ministry promotestheir active participation.

LISTS OF PRACTICALS:
e Cogt andysisof milk and milk products

o Preparation of project reports for starting a 2, 10 and 50 animal farm/
5000 litremilk processing unit
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ASSESSMENT ACTIVITIES:
o Projectfor startingasmall scaedairy farm/ processing unit and eva uating
itsviability.
e Seminard Records

TE QUESTIONS:

1. Inaprimary co-operative society samplesaretested for both fat and SNF.
a. Namethepricing systemfollowed here.

b. Givetheadvantagesand disadvantagesof thispricing system.

2. Pricing of milk inAPCOSisbased on ............ and ............... Of
themilk (1 mark)

3. Explain different pricing policies of milk A 6 marks)

4. Namethe pricing policy adopted by KCMMFE.Explainitsadvantagesand dis-
advantages.

EXTENDED ACTIVITIES:

1. Conduct a market survey for different milk products highlighting on
their pricesand brands

LIST OF PRACTICAL WORKS IN MODULE 4

e Handlingof Audio-visud aids- Camera, OHR, T.V ,dideprojector and multi-
media

e Preparation Of charts, postersand bulletins

« Vigttomilk co-operative societies-documentation of functioning

e Recordkeepingindairy co-operatives

o Caollection of packaging materialsof variousmarket samples

e Dedgnof packaging materias

o Market survey for consumer demand and satisfaction

e Cogt analysisof milk and milk products

o Preparation of project reportsfor starting a2, 10 and 50 animal farm/ a
5000 litremilk processing unit
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