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Preface
India has a vast resource of livestock which play an important role in 
the national economy as well as in the socio-economic development and 
livelihood security of the rural people. India is leading milk producing 
country in the world with a production of 127 million tones. Milk is 
cheap but high value source of nutrients for rural population. If milk 
is not produced hygienically it can affect the health of many people. 
Besides being a health hazard, contamination of milk can lead to huge 
economic losses. Contamination occurs at different levels: at farm level, 
during collection and storage, and at processing centre. Milk needs to 
be protected from all possible sources of microbial contamination and 
various types of disease causing organism.

This book entitled “Milk production (Practical)” is designed to cater 
the requirement of students of class XI. The aim of writing thios book 
is to present practical experiments and exercises in a very simple 
language so that student should understand the applied aspect of milk 
production. The ultimate aim of this is to provide a uniform pattern of 
practical exposure in various farm and dairy operations, chemical and 
microbiological analysis of milk and extension techniques.

We will advise students that they should go through theory part of milk 
production thoroughly so that basic concept should be cleared. This will 
enable them to get maximum benefit from this practical book.

Vineet Joshi (ias)
Chairman

CBse
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Practical Exercise 1

Recognition of different  
breeds of cows, buffalo & goat

Objective : To enable the students to identify and 
differentiate various breeds of dairy animals based on 
various parameters.

Introduction
A breed is a group of inter-breeding animals of a species having similar morphological 
(colour, shape and size of body parts) characteristics. Therefore knowledge of external 
body parts of dairy animals along with breed characteristics and dairy characters can 
be used to recognize different breeds of cows, buffaloes and goat.

Materials required 
The foremost requirement for recognition of different breeds of cow, buffalo and ¾¾

goat is that students should carefully go through external anatomy and breed 
characteristics of different breeds of dairy animals. 

Representative animals of different breeds maintained on the farm like Sahiwal, ¾¾

Red Sindhi, Gir breeds of cattle, Murrah, Niliravi, Bhadawari breeds of buffalo, 
Jamunapari,Beetle, Jafarabadi breed of goat etc. 
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Procedure 
Students should observe very carefully the different anatomical features of animal ¾¾

body and breed characteristic of dairy animals.

Identify the different breeds of cattle, buffaloes and goat based on distinguishing ¾¾

characteristics for each breed 

Observation

Breeds of cow

S.no. Points Breed 1 Breed 2 Breed 3

1 Body Coat colour 

2 Fore head

3 Ears

4 Shape of horns

5 Dewlap

6 Tail

7 Muzzle 

8 Hump

9 Body size

Breeds of buffalo

S.no Points Breed 1 Breed 2 Breed 3

1  Horns 

2 Fore head

3 Colour of body parts

4 Colour of tail switch 

5 Body size

6 Muzzle 

7 Average daily milk production
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Breeds of goat 

S.no Points Breed 1 Breed 2 Breed 3

1 Coat colour 

2 Skin 

3 Ear 

4 Body size 

StuDy queStionS
1. Write the comparative physical characteristics of an indigenous cow and crossbred 

cow.

2. List the body parts for differences in appearance between cow and buffalo.
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Practical Exercise 2

External anatomy of cow, buffaloes and goat

Objectives: To familiarize the students with external anatomy 
of cow, buffalo & goat 

Introduction
Study of external anatomy of dairy animals can be used to identify different breeds, 
locating external abnormalities for necessary treatment and in judging of individual 
animals within a breed.

Materials required 
Sketch of a cow, buffalo and goat with labelled body parts. ( A sketch of a cow ¾¾

is annexed for use)

A mature cow, buffalo and goat.¾¾

External body parts of a cow

Procedure 

Study the labeled body parts on the sketch.¾¾

observe carefully the location of different parts on the body of cow, buffalo and ¾¾

goat.
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Practice locating and identifying the various external parts in body of animals. ¾¾

Study the differences in external parts of cow, buffalo and goat.¾¾

Observation 

Take another sketch and label parts looking at the body of animal¾¾

Tail-head

Pin bone

Flank

Thigh

Stifle
Udder

Teal

Mammary veins

Point of elbow

Shoulder

Withers

Forehead

Muzzk

Nostril

Jaw

Hump

Horn

Neck

Poll

Brisket

Dewlap

Chest

Dew claws

Cannon

Knee

Fetlock
Paslcm
Hoof

Hock

Switch

Loin
Back

Crops

Barrel

External body parts of a cow
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exeRciSe
1) Label the various body parts of cow as indicated by arrows in given figure.

2) What are the major divisions of animal body?

3) What are the important differences in physical appearance of a cow and 
buffalo ?
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Practical Exercise 3

Identification of animals

Objective: To demonstrate the students various methods of 
identification of dairy animals 

Introduction
identification of animals is very essential managemental practice for every farm. it helps 
in maintenance of different records for proper feeding, health coverage and management. 
Besides it is pre-requisite for registeration of purebred animals, insurance, issuing a 
certificate etc. Different methods of identification of animals are 

Branding—Hot and Cold ¾¾

Tattooing ¾¾

Tagging ¾¾

Ear notching ¾¾

1) Branding

Hot branding 

Materials required 

Branding iron set ¾¾
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Firewood ¾¾

Dressing oil ¾¾

Casting rope¾¾

Body brush ¾¾

Cotton ¾¾

Procedure 

Gets the fire wood burning. ¾¾

Keep the branding number4 on fire.¾¾

Cast the animal on a soft ground and secure the legs with rope.¾¾

Clean the thigh with a brush.¾¾

Remove the number with from fire in a dull red condition.¾¾

Gently press the number uniformly on the hide.¾¾

Dab dressing oil on the brand left on hide.¾¾

Apply dressing oil daily.¾¾

Cold branding 

Materials required 

Cold branding set¾¾

Branding solution¾¾

Shallow disk of porcelain ¾¾

Cotton rope¾¾

Procedure 

Tie the animal’s hind leg.¾¾

Fastens the tail to legs.¾¾
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Shake the branding solution and pour it in a shallow porcelain disk.¾¾

Dip the number in branding solution.¾¾

Press the number on the thigh till a clear impression of number is made.¾¾

Do not release the animal for one hour. ¾¾

2) Tattooing

Materials required 

Tattooing set with numbers¾¾

Tattooing ink¾¾

Cotton ¾¾

Spirit¾¾  

Procedure

Find out and decide the number to be tattood. ¾¾

Arrange the desired numbers on the tattooing forceps. ¾¾

Secure the calf and hold the ear horizontally. ¾¾

Locate the place on the inner side of ear between large veins.¾¾

Clean this numbering place with spirit.¾¾

Sterilize the numbers fixed on tattoo set by using spirit.¾¾

Apply some ink on number.¾¾

Hold the tattooing forceps with pad outside and tattoo number inside the ear.¾¾

Press the handle with gentle pressure and hold it for a while.¾¾

open and remove the tattooing forcep.¾¾

Release the calf.¾¾

Clean the tattoo set properly.¾¾
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3) Tagging 
Materials required 

Forcep for fixing tags¾¾

Metal tags—piercing or non piercing ¾¾

Tag punch or penknife¾¾

Spirit/Tincture iodine ¾¾

Cotton ¾¾

Procedure 

Hold the calf properly.¾¾

Sterilize the self piercing tag with spirit or tincture iodine.¾¾

Clean the part of ear to be tagged with spirit.¾¾

Fix the self piercing tag directly with the help of forceps and clinched or locked ¾¾

keeping the number visible outside of upper edge of ear.

Keep the tag neither tight nor swinging loose on ear.¾¾

Apply tincture iodine to wound. ¾¾

In case of non-piercing tag, make a hole on upper edge of ear close to head with ¾¾

central ear notcher or punch sterilized with spirit.

Place the tag through the hole with numbered side on the back of ear and locked ¾¾

in position with pincers.

Take care that tag should not be too tight or too loose.¾¾

Apply tincture iodine on wound.¾¾

4) Ear notching 

Materials required

Pincers/sharp scissors¾¾

Side and central ear punch¾¾
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Tincture iodine or spirit¾¾

cotton¾¾

Procedure 

Sterilize the side ear punch and central ear punch.¾¾

Clean the ear with cotton and spirit.¾¾

Side ear notches must be V shaped.¾¾

In case of hole if required make use of sterilized central ear punch.¾¾

Care should be taken not to make notches too small to close up soon and not too ¾¾

large to deform the shape of ear.

Observation 
Each student shall tattoo, brand,tag or notch one animal and record following 

S.no Particular Hot branding cold branding tattooing tagging notching 

1 Species 

2 Number given 

3 Breed 

4 Sex

5 Date of birth

6 Colour 

StuDy queStionS
1) What are the different methods of permanent marking of animals for 

identification ?

2) What are the various precautions should be taken during branding, tattooing and 
notching ?
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Practical Exercise 4

Visit to an animal farm

Objectives
• Identification of various breeds of livestock maintained 

at the farm. 
• Familiarization with various farm routines. 

Materials required 
Note book ¾¾

Pencil ¾¾

Procedure:
Students would be taken to different sections of animal farm and instructor would ¾¾

explain about various breeds of animal maintained in farm and day to day activities 
of farm.

Students will record the observations in their exercise note book¾¾
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Observations 
1. History of the farm

2. Name of different breeds of livestock Cow Buffalo Goat  
 maintained at the farm

3. Type of housing system being followed

4. Area under dairy farm 

5. Total no. of sheds 

6. Total no. of calf pens 

7. Fodder crops grown at the farm 

8. Main feed ingredients used in the concentrate ration 

9. Man power at the farm 

i) Scientists 

ii) Office Staff

iii) Veterinary Pharmacists 

iv) Technical/Field Assistants. 

v) Drivers 

vi) Electrician

vii) Daily paid workers 
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10. Total herd strength 

11. Total no. of lactating animals Cow Buffalo Goat 

12. Total no. of dry animals Cow Buffalo Goat 

13. Total number of young stock 

14. Average milk production per day (lit) 

15. Wet average 

16. Herd average 

17. Highest milk yield (lit) (Animal No. —————————) 

18. Managemental practices followed in farm

Precautions 
1. Dip your feet in the footbath while entering the cattle farm. 

2. Do not chase the animals.

StuDy queStionS
1. Name the breeds of cattle and buffalo maintained in animal farm.

2. Write the daily activities undertaken in farm.

3. Discuss the different types of milking system followed in farm. 
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Practical Exercise 5

Visit to procurement center  
and other milk shade areas

Objective: Attachment with milk collection/chilling centre 
to understand intricacies involved in milk procurement, 
interaction with milk producers, issues & constraints in milk 
procurement and transportation of raw milk.

Procedure
Visit to the nearest milk procurement center/dairy farm and make following 
observation; 

At dairy farm 
Structure and design of dairy farm 

Milking animals (number of cows or buffalos) 

Milk production (conventional method or machine milking)

Handling practices followed 

Storage of milk and conditions at which milk is stored 
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Milk procurement area
Structure and design of dairy farm 

Milk reception operations

Milk handling systems 

Sampling of milk

Packing of milk

Equipments (can conveyor, can washer, weighting balance, dump tank, Milk storage 
tanks, packing machines, pasteurizer, clarifier, cream separator etc.)

Processing areas 

Quality control laboratory-for testing the quality of milk 

Milk testing laboratory and type of analysis carried out 

Weighing balance

Testing the quality 
of milk 

can conveyor can washer sampling bottles

Dump tank Milk storage tank
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StuDy queStionS
1. What is the use of storage tank?

2. Which observation you will make at dairy farm?

3. What is quality control laboratory?

4. What is the role can conveyor in milk plant?

5. What do you mean packing of milk?
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Practical Exercise 6

Maintenance of registers and records 

Objective: To acquaint students with various registers and 
records in a dairy farm

Registers and records are most important component of animal farm. Record provides 
basis for evaluation of animals. It help in selection and culling of animals, progeny 
testing of bulls and in economic feeding of animals. They are also helpful in preparing 
complete pedigree and history record of animals, better supervision and management 
of herd, ascertaining the income and expenditure of dairy farm and in determining cost 
of milk production.

Materials required 

A) Cattle section records

1) Daily report register

2) History and pedigree sheet

3) Milk record register

4) Health register

5) Calf feeding register
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6) Bull assignment register

7) Register for feed consumption

8) Breeding and calving register

9) Pregnancy record

10) Body Weight register

11) Concentrate feeding schedule

B) Farm section records

1) Labour sheet

2) Machinery and implement book

3) Tractor register

4) Field register

5) Fodder cultivation register

C) General records

1) Ledger

2) Cash book

3) Purchase book

4) Bill payment book

5) Store stock book

6) Inventory register

Procedure
All students should make thorough study of each of the registers and records ¾¾

maintained in cattle section.
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They should make specimen copies of all the records and make entries from daily ¾¾

report register.

An example of making entries in calving register is as follows 

A cow no 203 gave birth to a female calf no. 54 on 12.05.2013 when bred to bull no 48

calving register

S.no Dam no. Date of birth no. and sex Sire no. 

1. 203 12.05.2013 54 F 48

StuDy queStionS
1) What are the various records and registers which are maintained in a cattle 

farm ?

2) What are the advantages of maintaining different registers and record in a dairy 
farm ?
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Practical Exercise 7

Calculation of milk payment  
based on fat and two axis pricing  

policy of Dairy Cooperative Society (DCS)

Objective: Improve skill of the students in calculating price 
of milk.

As discussed in the Chapter 5, there are three approaches to fix price of milk and 
these are:  

1. Pricing on pro-rata fat basis: Price of milk is fixed in proportion to the fat content 
of milk considering the minimum SNF content. This method is good for buffalo 
milk.

2. Pricing on two axis basis: Price of milk is fixed in proportion to two main constituents 
of milk i.e. fat & SNF.

3. Pricing on equivalent fat unit basis: The SNF units are converted into equivalent 
fat units in proportion to the relative market prices of fat and SNF.

Pricing of milk on fat basis
There are two important information to be known in calculating price of milk on fat 
basis. One is price of fat fixed by the Cooperative Society and another, fat percentage 
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of milk. Suppose, the price of fat fixed by the Society is Rs 370 per kilogram and the 
milk brought by farmer contains 6 per cent fat.

Price of milk (Rs/litre) = {(fat percentage/100)*quantity of milk}x price of fat 

   = {(6/100)*1}x370

   = 0.06 x 370 = Rs 22.2 per litre

The above calculations have been done without considering the weight-volume difference. 
Based on specific density of heavy cream, one litre of fat is equal to 0.978 to 0.994 
kilograms depending upon temperature. The exact calculation of pricing should consider 
this factor.

Accordingly,

the price of milk (Rs/litre) = {(fat percentage/100)*quantity of milk} x 0.978x price of fat 

   = {(6/100)*1}x 0.978 x370

   = Rs 21.71 per litre

Pricing of milk on two axis basis
The co-operatives, fixed the milk price on the basis of two axis pricing policy (i.e.) 
considering the both fat and SNF (solid not fat). In this method, the prices of fat and 
SNF are calculated separately. There is no uniform pattern followed throughout the 
country to give weightage to SNF fat value. The price of fat & SNF are fixed by the 
Milk Unions depending on the price of ghee (butterfat) and skim milk powder (SMP). 
Based on the relationship between the prices of these two products and quantity of 
milk required to prepare a given quantity of SMP, in practice, price of SNF is taken 
2/3 rd of the price of fat i.e. if price of fat is Rs 370 per kilogram, the price of SNF 
is considered 247 (2/3*370). The union had fixed standards in the pricing of milk. 

Let us suppose that the fat percentage in the given sample of milk is 4.00 and SNF 
percentage is 8.00. The price of milk will be computed as:

Price of milk = {(percentage of fat/100)*quantity of milk}x price of fat + 
   {(percentage of SNF/100)*quantity of milk}x price of SNF.

  = {(4/100)*1}x 370 + {(8/100)*1}x 247

  = Rs 34.56 per litre
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Had the SNF constituent not considered, one litre of milk with 4 per cent fat could 
have fetch price only equal to Rs 14.80 per litre.

The estimation of fat contents in milk is easy and therefore, it is done at the Cooperative 
Society level or village level. The determination of SNF in milk is difficult and time 
consuming. Hence, SNF contents are either consider at specified minimum level or 
estimated at Union level/District level.

Activity 
1. Write a note on methods of estimating fat and SNF contents in milk.

StuDy queStionS
1 Calculate the price of milk using two axis method if the fat and SNF contents of 

milk are 5 and 9 per cent, respectively. Consider the price of fat equal to Rs 400 
per kilogram.

2 Taking the figures give in Q.1, estimate the difference in price of milk using pro-
rate fat basis and two axis basis.
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Practical Exercise 8

Designing milk routes  
based on data/efficient vehicle routing

Objectives: Improve expertise in designing of milk routes in 
order to reduce cost and time in milk procurement.

milk procurement is the major activity of a milk processing firm or cooperative. The 
share of transportation cost in the total cost of milk procurement varies from 50 to 
50 per cent and considerably affects the profit margin of the processing plants. The 
transportation cost could be significantly reduced if the milk transportation routes are 
designed is such a way that it costs less per unit of milk. An efficiently designed milk 
route will not only reduce cost of transportation but also reduce spoilage of milk by 
reducing the time involved in transportation. Therefore, two objectives in designing 
milk routes are reducing the cost and time per unit of milk transported.

An efficient route is the supply chain management from villages (collection centres) to 
processing plant at best quality standards and at the lowest cost.

However, development of the most efficient and least cost routes for a fleet of vehicles 
serving a given network of stops is a very complicated, time-consuming task. In most 
cases, the availability of many alternative routing patterns makes it virtually impossible 
for a route manager to effectively evaluate all possibilities. 
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Methodology
Quantitative methods varying from simple hand calculations to sophisticated techniques 
requiring computer assistance are available to aid the route manager in developing an 
efficient routing network. 

The “lockset method of sequential programming,” first presented by Clark and wright is 
mostly used for the routing analysis. “lockset” analysis indicates the number of routes 
as well as the sequence of stops on each route. Mainly three restrictions included are 
(1) availability of various vehicle sizes, (2) capacity of each vehicle and (3) time. 

A hypothetical routing problem 

This hypothetical example has been taken from Auburn University (1979) publication 
on ‘Efficient Vehicle Routing- A milk distribution example’ for making the students 
understand the basic purpose of designing routes.  In the example, lockset method 
uses an iterative procedure to link customers on a route so that total travel distance 
might be minimized. 

Three conditions must be met before customers can be linked on the same route.  
These are:

(1) Both customer X and Y must still be linked to the origin;

(2) Customer X and Y were on separate routes prior to linking; and

(3) All operational restrictions (number of vehicles available, vehicle capacity, etc.) 
that have been   imposed on the problem are satisfied.

The location of four customers and a single distribution centre for the hypothetical 
problem are illustrated in the figure.

table 1. Distance between customers and the distribution center 

From customer 
number

to distribution 
center (Miles)

to customer (Miles)

1 2 3 4

1 20 0 24 17 27

2 25 24 0 9 15

3 37 17 9 0 24

4 13 27 15 24 0
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An illustration of customers and distribution center locations for hypothetical 
problem:

1. The first step is to establish a distance or cost matrix. Table 1 illustrates distances 
between each of the four customers and between each customer and the distribution 
center. It was assumed initially that each customer was on a separate route, giving 
the highest cost solution for the routing network, total travel of 190 miles.

2. The second step is to calculate the distance saved coefficient (DSC) for each possible 
combination of two stops. The DSC is the distance to be saved if customers X and 
Y are served on the same route rather than on separate routes. The DSCs are 
calculated with the following formula:

DSC = Ddx + Dyd - Dxy

where:

 Ddx represents the distance between the distribution center and customer X; 

 Dyd represents the distance between customer Y and the distribution center; and

 Dxy represents the distance between customer X and Y.

Table 2. Distance saved coefficients for the hypothetical routing problem

no. of customer 
combination

Distance from 
distribution center 

to customer x 
(Miles)

Distance from 
distribution center 

to customer y 
(Miles)

Distance from 
customer x to 

customer y 
(Miles)

Distance saved 
coefficient 

(Miles)x y

1 2 20 25 24 21

1 3 20 37 17 40

1 4 20 13 27 6

2 3 25 37 9 53

2 4 25 13 15 23

3 4 37 13 24 26

After DSCs for all pairs of customers have been computed, route development can begin. 
At each iteration, customers are added to a route based on the value of their DSC. 
Customer combinations with the greatest values are added first if they meet the three 
necessary conditions stated earlier, i.e., each still linked to origin, each on separate 
routes, and no other constraints violated.

In the hypothetical problem, the customer combination with the highest DSC was 
the combination formed by stops 2 and 3. By linking these customers onto the same 
route, a savings of 53 miles was obtained. The new route is DC-2-3-DC. The customer 
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combination which resulted in the next highest DSC was to combine customers 1 and 
3. Since customer 3 was still connected to the distribution center, it was possible to 
combine customers 3 and 1 into the present route. A savings of 40 miles was obtained. 
The route is now DC-1-3-2-DC. 

The next largest DSC was 26, from customer combination 3 and 4. Since customer 3 
had already been linked with customers 1 and 2, linking customer 4 in the route with 
customer 3 would be in violation of one of the conditions imposed by the ‘lockset 
method’. Customer 3 is no longer connected to the origin, therefore, acceptance of 
this combination into the route would result in an increase in distance travelled. This 
combination was omitted. Customer combination of 2 and 4 had the next highest 
DSC.

Since necessary conditions were met, it was possible to include this combination of 
customers into the route generating a savings of 23 miles. The final route sequence is 
DC-1-3-2-4-DC or reverse, assuming that travel could be made in either direction.

By using the lockset method, a savings of 116 miles was obtained. Total delivery distance 
was reduced from 190 miles with each customer on a separate route to 74 miles with 
a single route serving all customers.

Activity
1. Study the transportation model, its objectives and methods to solve. 

StuDy queStionS
1. Prepare a list of other methods/softwares available to design milk routes.

2. Estimate the final route using the lockset method and state the distance saved.

From Customer 
(number)

To distribution 
centre (miles)

To Customers (distance in miles)

1 2 3 4

1 28 0 20 18 30

2 37 25 0 10 20

3 40 20 10 0 25

4 15 30 20 25 0
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Practical Exercise 9

Preparation of ledger, trial balance and balance  
sheet of Dairy Cooperative Society (DCS)

Objectives: Give exposure to the students on kinds of financial 
records and analysis conducted by Dairy Cooperative 
Society.

Introduction
A dairy cooperative society conduct different kinds of transaction regarding collection of 
milk, making payments to the farmers and other pity expenses. To keep record of these 
financial transaction systematically, a society maintains different kinds of accounting 
books called ledgers and do financial analysis in form of trial balance and the balance 
sheet. This practical exercise explains the preparation of ledger, trial balance and the 
balance sheet by a dairy Society.

Preparation of ledger

Transactions of similar nature are brought together at one place in an account, which 
are opened in a book called Ledger. Ledger is a book of account which contains in a 
suitably classified form, the final and permanent record of Society’s transactions. it is 



29Milk Production
(Practical Manual for Class XI)

essentially a collection of five types of accounts – Assets, Liabilities, Capital, Revenue 
and Expenses. For example, transactions relating to purchase of goods will be put 
together in purchase ledger. It will help in ascertaining total purchases on a particular 
date without much time and effort. All these accounts are the source of information 
for preparation of the various financial statements.

The entries into ledger are posted from Journal. Where, Journal is a chronological 
record of transactions. The Journal is the original book in which the transactions are 
recorded in the order in which they happen. The entries of transactions are classified 
from Journal and put in ledgers of purchase, sale, assets, liabilities, etc. so that a 
complete picture of a particular type of transaction including its final position could 
be given at a glance. 

Form of ledger

Dr. name of the Account cr.

Date Particulars J.F. Amount (Rs.) Date Particulars J.F. Amount (Rs.)

(1) (2) (3) (4) (5) (60 (7) (8)

Left hand side of the account is called debit side indicated by “Dr.¾¾

“Right hand side of the account is called credit side indicated by “Cr.¾¾

“In the middle of the account, the name of the account is written. For example, ¾¾

Cash Account, Furniture Account, Purchase Account etc.

need for ledger: A Journal fails to give complete information regarding an account at a 
glance at a particular point of time because of the scattered entries of the transactions 
in different pages. This defect gives birth to ledger. The ledger brings together these 
dispersed entries regarding an account from the Journal to a place in a condensed 
and summarized form and gives. The necessity of obtaining summarized and condensed 
information in respect of each class of transactions at a particular point indicates the 
need of a ledger. All information regarding an account is available from Ledger. 
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Preparation of Trial Balance:
A trial Balance is a list of all the General ledger accounts (both revenue and capital) 
contained in the ledger of a Society. It balances all the debit value balances equal to all 
the credit value balances. The word ‘trial’ came from the fact that it ensures accurate 
reporting of the nominal ledgers for use in financial reporting of a Society’s performance. 
If the total of the debit column does not equal the total value of the credit column then 
this would show that there is an error in the nominal ledger accounts. This error must 
be found before a profit and loss statement and balance sheet can be produced.

example: Trial Balance of Nainital Milk Producers Cooperative Union Ltd, Lalkuan from 
1st April to 31st March, 2012

Nainital Dughd Utpadak Sehkari Sangh Ltd., Lalkuan
trial Balance (1st April, 2011 to 31st March, 2012)

Particulars Debt credit

capital Account 

Grant

Share Capital

Reserves & Surplus

loans (liability)

REVOLViNG FUND(NADP) 

current liabilities

Dues to Societies

Employees Recoveries Refundable

outstanding Liability

Security & Deposit

Duties &Taxes

DUE FRoM DUSS

Fixed Assets

Dead Stock

investments

Investment in Share

other Investment

Year Mark Investment
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current Assets

Advance to Parties

Advance to
Advocate

Advance to DUSS

Advance to Institution

Advance to Transporters

House Rent (H/R)

Society Advance

Staff Advance

Staff Vehicle Loan

Closing Stock

Loans & Advances(Asset)

Cash-in-Hand

Bank Accounts

Sales Accounts

City Milk sales

Milk Product Sales

other sales

SMG/NMG sales

Purchase Accounts

Administration expenses

cost of Production

General overhead

interest loss

other cost of Production

other Receipts

Packing costs

Packing expenses

Procurement costs

Sales expenses

technical inputs and extension expenses

Profit and Loss accounts

Grand total
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Trial balance should be checked for its errors and omissions. If the errors are there 
in the original entry or both sides of the columns i.e. debt & credit, it will not be 
corrected and results  in wrong totals.

Preparation of Balance Sheet 
Balance sheet is a statement of asset and liabilities of a Society at particular point 
of time. There are three parts of a Balance Sheet; assets, liabilities, and shareholder 
equity. All assets and liabilities are recorded in the form of value. 

Assets are durable items that have value e.g. weighing machine, bulk cooler, ¾¾

building, furniture, etc. 

Liabilities are short and long run payments due against the society e.g. monthly ¾¾

rent payments, utility bills, debt repayment, etc. 

Shareholder equity is the difference between assets and liability; it tells surplus ¾¾

or deficit left after meeting the liabilities.

example: Balance Sheet of nainital Milk Producers cooperative union ltd, lalkuan 
as on 31st March, 2012

Nainital Dughd Utpadak Sehkari Sangh Ltd., Lalkuan
Balance Sheet (as on 31st March, 2012)

liabilities Sub-total total Assets Sub-total total

capital Account Fixed Assets

Grant Dead Stock

Share Capital

Reserves & Surplus investments

Investment in Share

loans (liability) other Investment

REVOLViNG FUND(NADP) Year Mark Investment

current liabilities current Assets

Dues to Societies Advance to Parties

Employees Recoveries Refundable Advance to Advocate

outstanding Liability Advance to DUSS
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Security & Deposit Advance to Institution

Duties &Taxes Advance to Transporters

DUE FRoM DUSS House Rent (H/R)

Society Advance

current Assets Staff Advance

Staff Vehicle Loan

Profit &Loss A/c Closing Stock

opening Balance Loans & Advances(Asset)

Current Period Cash-in-Hand

Less Transferred Bank Accounts

total total

Activity
1. Visit a local milk cooperative society and note down the format of their purchase 

ledger. 

queStionS
1. What is balance sheet? How is it different from other accounts?

2. What is the difference between current and long term liabilities?
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Practical Exercise 10

Milking of dairy animals

Objective: To study different methods of milking of dairy 
animals along with their hygienic measure 

There are mainly 2 types of milking system followed in farms.

Hand milking system ¾¾

Machine milking system¾¾

Milking of dairy animals is by and large, done manually by hand milking. However modern 
dairy farms have switched over to machine milking. 

Hand milking

Materials required

Clean water ¾¾

Body brush ¾¾

Cotton rope for tying legs¾¾

Enamel bucket¾¾

Milk recording register¾¾

Healthy cow¾¾
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Chlorine solution¾¾

Strip cup¾¾    

Procedure
Clean the utensils and milking room at least 2 hour before actual milking.¾¾

Wash the animals, especially hindquarters, before bringing them to milking barn.¾¾

Tie the animal securely at its milking place and offer the concentrate.¾¾

Apply milkman’s knot (only to cows), wash the udder and teats with the towel ¾¾

soaked in disinfectant solution of chlorine and wipe with a clean duster.

Massage the udder and teats till led down occurs.¾¾

Take few stripping from each quarter in the strip cup and check for mastitis.¾¾

Hold the diagonal teats and milk with full hand method of milking (Figure )¾¾

Milk quickly, completely and silently.¾¾

In case of small teats, use stripping method of milking (Figure )¾¾

Pick up the milking bucket, un-tie the animal, weight the milk and record the ¾¾

quantity of milk produced against the animal number.

Transfer the milk to milk can through a strainer/muslin cloth and store at a cool ¾¾

place till its disposal.

Figure 10.1. Full hand milking/fisting Figure 10.2. Stripping method of milking
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Observation
1. Date

2. Animal number

3. Breed

4. Time 

5. Quantity of milk drawn 

6. Time taken for milking 

Machine milking
Modern milking machine was invented by William Murchland of scottLand in 1889. In 
india, machine milking was first introduced during early 20th century by the Britishers at 
M/S Tara Devi Farms near Shimla. Modern milking machine are known as double milking 
machine as they use alternate negative and atmospheric pressure in a double chambered 
teat cup assembly. The main component of a milking machine are : 

1) Vacuum pump assembly

2) Pulsator

3) Milk claw or cluster comprising of a central metallic shell and an inner rubber 
liner

4) Milk can

Materials required
Milking machine¾¾

Healthy cow¾¾

Clean water ¾¾

Body brush ¾¾

Cotton rope for tying legs¾¾

Milk recording register¾¾

Healthy cow¾¾
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Procedure 
Tie the animal after cleaning and wiping its udder and teats, and offer ¾¾

concentrate.

Turn the milking machine on and check the vacuum pressure. It should be between ¾¾

380 – 400 mm Hg for cattle and buffaloes. 

Apply the teat cups to the respective teats and see whether they are in correct ¾¾

position.

Stand quietly near the animal till milking is in progress. ¾¾

when the milk flow ceases, remove the cluster by breaking its vacuum supply.¾¾

Weigh and record the milk produced.¾¾

Dip the teat of animal in anti-septic solution.¾¾

Untie the animal.¾¾

Observation
1. Date

2. Animal number

3. Breed

4. Time 

5. Quantity of milk drawn 

6. Time taken for complete milking 

StuDy queStionS
1) Why is it essential to wash the animal before milking ?

2) Why is the tail tied along with legs during milking ?

3) Why disinfectant solution is used for wiping udder and teats ?

4) What are the advantages of machine milking over hand milking ?
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Practical Exercise 11

Reception weighing and sampling of raw milk

Objective: In this chapter we learn to collect, accept & weigh 
the supplies of the milk from different sources. Check the 
condition of milk supplies at the chilling plant.

Equipments
Milk tanker

Cans

Milk weighing pool

Milk pump 

Cold milk filters or milk strainer

Milk storage tank 

Milk testing apparatus

Procedure
observe milk reception operations at dairy plant (milk is brought on the reception ¾¾

dock by cans/tankers from individual farmers/collection centers/chilling centers)

Take an adequate sample from each can and tankers received at dairy plant. Also ¾¾

collect composite sample from each producer/supplier for more detail examination 
of milk.
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Remove the sub-standard/doubtful cans from each supplier and reject milk tankers ¾¾

showing abnormalities. 

Weigh the milk received from individual supplier either in cans or tankers.¾¾

Enter weight of milk received in the milk receipt sheet/book supplied.¾¾

Dump the milk into tipping tank/dump tank.¾¾

Pump the milk into the cold milk filter/strainer and collect the milk in to storage ¾¾

tank.

StuDy queStionS
1. What is the use of milk can?

2. What is the role of milk strainer? 

3. Why sampling is important?

4. What is sub-standard milk?

5. Why storage tanks/silos are required at dairy plant?

Milk can

Road milk tanker Milk storage tanks

Milk pump Milk strainer Milk sample bottle
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Practical Exercise 12

Sampling of milk and milk products for 
microbiological and chemical analysis

Objective: This exercise is intended to train the students 
in the collection of milk samples from individual cow, 
milk cans and other containers, storage tank, milk tanker, 
pasteurizing plant and bottled milk. 

Milk is highly susceptible to contamination by micro organisms and it is also a suitable 
medium for the rapid growth and multiplication of bacteria at favorable temperatures. 
It is, therefore necessary to use very great care in the collection and handling of 
milk samples to prevent any extraneous contamination and to control the growth of 
organisms during transportation and storage of the samples. The results of bacteriological 
examination of a sample of milk would be valueless if the sample is not representative 
of the milk from which it is drawn, if it contains any extraneous organisms and if the 
original bacterial flora is altered due to increase or decrease in bacterial population during 
storage. For chemical analysis the samples may be drawn similar to that is obtained for 
microbial analysis. The samples should be thoroughly mixed and representative of entire 
lot or batch. It should be collected in a clean and dry sample bottles. Unlike microbial 
analysis samples for chemical evaluation can be stored for some time or even a day by 
using suitable permitted preservatives like potassium dichromate or formalin. 

Materials
Agitator (plunger)¾¾

Dipper ¾¾
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Ice box¾¾

Sample bottles (250 ml capacity) ¾¾

Thermometer¾¾

Alcohol (75%)¾¾

Cotton ¾¾

Clean cloth ¾¾

Hypochlorite solution (available chlorine content 50 ppm) ¾¾

Procedure 

A. Individual cow or quarters of the udder

1. Clean the flanks and udder of the cow with the help of a body brush and a clean 
wet cloth. Wipe the udder with a piece of cloth soaked in hypochlorite solution 
(50ppm).

2. Dry the udder by wiping with a clean dry cloth.

3. Wipe the opening of the teat with a piece of cotton or cloth, dipped in 75% 
alcohol or alternatively immerse the teats in chlorine solution (50ppm) for a few 
minutes.

4. Discard the fore milk (if not required for special analysis).

5. Draw equal quantities of milk from each quarter into the bottle.

6. If samples from individual quarters are required, draw the milk from each quarter 
into separate bottles. mark the bottles for identification.

7. Cool the sample immediately in ice water and transport them to the laboratory 
for analysis.

8. The samples of milk should be stored in a refrigerator about (4-6°C) till required 
for analysis. 

B. Milk can or pail

1. Mix the milk in can or other container with a sterile plunger or agitator.

2. With the help of a sterile dipper remove the sample of milk and transfer into 
sterile sample bottle.
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C. Bulk milk (Storage tank)

1. Mix the milk in the vat or storage tank thoroughly with the help of an agitator.

2. Draw representative samples with the help of a sterile dipper and transfer into 
sterile bottles.

D. Tankers

1. Thurst a sterile plunger of appropriate size inside the vat in different direction for 
at least 10 15 minutes to mix the contents properly. 

2. Alternatively, compressed filtered air may be blown in Agitation should be carried 
out for at least 15 minutes.

3. Take the sample with a sterile dipper and transfer into wide mouthed sample 
bottle.

E. Pasteurizing plant

1. Sterilise by flaming or alternatively by applying cotton soaked in alcohol, nozzle of 
the heat exchanger or other outlets provided for different sections of the plant.

2. Allow a small quantity of milk to flow out into a bottle and discard it.

3. Then allow the sample to be collected in wide mouthed glass bottles.

F. Bottled milk

1. Collect 3 or 4 bottles at random from the bottling plant or from centers of 
distribution. 

2. Keep the milk bottles in ice box and transfer them to the laboratory.

3. if necessary, equal portion of milk from each bottle can be drawn and a final 
composite sample is made.

G. cream/butter/milk powder 

1. The samples may be drawn from the end point of the equipment or from the 
storage tank/storage room
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2. Sample bottle can be used for cream while butter or milk powder trier is used 
obtaining butter and milk powder sample 

3.  Ensure that the samples are homogenously mixed and representative of the whole 
lot

4. Dairy samples brought in to laboratory are either stored at refrigeration temperature 
(around 4°C) before analysis or evaluated for microbial or chemical parameters 

Precautions
1. Use only sterilized apparatus and equipment. Avoid all chances of contamination 

of milk and dairy samples

2. Stoppers of the bottles should not be removed from the bottles unless necessary.

3. At the time of filling the bottles with the samples place the stopper on a clean 
surface with the small end uppermost. Replace the stopper immediately after the 
sample is obtained.

4.  Hold the bottles near the base in horizontal position as possible.

5. If chlorine is used for sterilization of dipper, rinse the dipper with the same milk 
at least thrice before drawing the sample. Collect uniform quantities of milk for 
each sample.

6. Do not fill the bottles or flasks more than ¾. Clearly label each sample bottle 
indicating the source, date, place, time and temp. Dispatch the sample to the 
laboratory as soon as possible in an ice box.

StuDy queStionS
1. How will you take samples from individual animal?

2. Why sampling is important?

3. How will you take samples of dairy products?

4. What is the role of agitator?

5. What is the use of chlorine? 
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Practical Exercise 13

Preservation of milk  
samples for chemical analysis

Objective: In this chapter we will learn how to preserve 
milk samples for chemical analysis

The minimum requirements for a suitable chemical milk sample preservative are:-

1. It must assure “Testability of sample” The milk sample maintains its original 
composition from the time of milking to the time of analysis.

2. Efficient minimum inhibitory level: The preservative should be effective to low 
concentrations in milk to minimizing sample dilution and costs.

3. High water solubility: Because the average milk sample is about 87% water.

4. Stability: Must be stable under most storage conditions.

5. Presence of color: It imparts some color to the milk as indicator for safety 
purposes.

6. Compatibility: Should be suitable for high fat as well as low fat milk sample.

7. Shelf-life activity: Should be effective for more than three days.

8. Toxicity and Disposability: Should be no allergic and exhibit no toxicity toward 
handlers and it should not become an environmental hazard after disposal.

9. Economy: The cost should be minimal (cheap).
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Contents/procedure

Chemical preservatives

1. Hydrogen peroxide(H2O2) 

 It inhibit microbial proliferation and milk spoilage

 1 ml of a 23% H2o2 solution in 300 ml raw milk is capable of maintaining decreased 
bacterial counts during 6 days storage at 10 Cp 

2. Mercuric chloride (Hgcl2)

 It is corrosive to metal containers, it is a violent poison

 As a precaution the tablets are colored pink or green as indicator for safety 
purposes.

 There are two sizes of tablets are packaged (weighing 1 &0.5 gram) containing 
respectively an average 0.45 and 0.225 gram of pure Hgcl2. 

 Use of Hgcl2 as a milk preservative was discontinued due to the perception of 
environmental hazards after its disposal. Also its relatively high toxicity.

3. Formaldehyde 

 If the milk samples are analyzed for solids and ash, it is necessary to use a liquid 
preservative Formalin (CH2o) is satisfactory for this purpose.

 1 ml is sufficient to preserve 160-180 ml sample for two weeks.

 It has a very toughening effect on the casein and extra agitation of the milk and 
acid is necessary to dissolve it. Formalin is 40 % solution of formaldehyde, made by 
mixing the formaldehyde which is gas at ordinary temperature in distilled water.

4. Potassium dichromate (K2Cr2O7)

 In recent years K2Cr2o7 has been used extensively in dairy herd improvement.

 It appears as a bright orange-red due to the formation of the dichromate Ion 
(Cr2o7

=)
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 It contains hexavalent chromium which is irritant in some people and has cause 
rhinitis and allergic dermatitis.It is poisonous to health when ingested.

5. Chloroform (CHCl3) 

 The only preservative permitted for samples to be tested for phosphatase activity is 
chloroform,only phenol-free stoppers can be used on the sample battles containing 
milk for phosphatase test.Chloroform when inhaled it will send a person to a deep 
sleep.

 Among the above preservatives only formaldehyde/formalin is allowed to be added 
in to the milk for chemical preservation before its analysis as per the FSSAI. 

* these chemical preservatives are very harmful to the body.

StuDy queStionS
1. What do you mean by preservatives?

2. What is formalin? 

3. What is the role of preservative in milk?

4. What is the effect of preservatives on humans?



47Milk Production
(Practical Manual for Class XI)

Practical Exercise 14

Sensory evaluation procedure of milk 

Objective: To judge the quality of milk with the help of 
sensory evaluation

Introduction
The sensory evaluation of milk is of utmost importance. Packed and retail sale of fresh 
milk comprises a major share of indian dairy industry. Since fluid milk consumed by most 
everyone every day it is being assessed daily for its quality. The finished milk product 
can not better than the ingredient from which they are made.

For every milk and milk product there is a specific score card and scientific technique 
for sensory evaluation. However the sequence of observation is mostly same for almost 
all the products. First, for a packaged product the quality of the package in which 
the product is marketed is evaluated. This is followed by observing the appearance 
characteristics of the product. in the next step flavour of the product is judged and 
finally the body and texture is evaluated. in the following section the detailed procedure 
for sensory evaluation of milk is described. 

Flavour: Excellent quality milk should seem pleasantly sweet with no foretaste, leave 
only a clean, pleasing sensation after the sample has been expectorated or swallowed, 
with no aftertaste. The flavour of milk is imparted by the natural components such 
as proteins, fat, salts, milk sugar (lactose), and possibly small amounts of other milk 
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components. The natural richness of milk is due to presence of milk fat and sweetness 
is due to milk sugar. 

colour: Colour of cow milk is yellowish creamy white and buffalo milk is creamy white. 
The scattering (refraction) of light by the insoluble colloidal minerals, protein, and fat 
particles are mainly responsible for the opaqueness and white colour of milk. Cow milk 
contains more beta-carotene which scatters yellowish light lending to creamy-yellow 
hue to cow milk.

Porcedure
1. Examine the container for the extent of fullness, cleanliness and freedom from 

cracks or chips.

2. The container should have attractive appearance, clear and contain the full volume 
of milk.

3. Should reflect cleanliness, recently filling and should posses dry, firm and milk solid 
free surface free from cuts/nicks/pinholes. 

4. Warm the sample to 40°C.

5. Fifty ml of sample should be served in clean, odourless glass or plastic bottles.

6. observe the kind, amount and size of the sediment particles that may have settled 
at the bottom.

7. Immediately after opening the lid smell the milk and closely inspect the underside 
of the closure for presence of cream or foam and examine the top of the milk 
sample for its colour, presence of cream plug or partially churned fat globules.

8. Gently swirling the container contents in a circular pattern to mix the sample 
properly and take a generous sip (not less than 10 ml) roll it in the mouth and 
note the flavour and tactual sensation, then expectorate.

9. Aftertaste may be enhanced by drawing a breath of fresh air very slowly through 
the nose.

10.  By placing the nose directly over the container immediately after the milk has 
been swirled in the container and taking a full ‘whiff’ of air, any off-odor that 
may be present can be more readily noted.
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11. Agitation (or swirling) of the milk leaves a thin film of milk on the inner surface 
of the container, which tends to evaporate, thus readily optimizing the opportunity 
to detect any odor(s) that may be present. 

12. Indicate the scores on different attributes in the Evaluation Card (Table 1).

Sensory score card for milk

Name: __________________________ Date: ______________ 

characteristics Maximum score
Sample Scores

Sample no. 1 Sample no. 2 Sample no. 3

Flavour 40

Consistency 30

odour 20

Colour & Appearance 10

Total 100

Comments, if any:

Signature of the Judge

Table 1. Score card for sensory evaluation of milk prescribed by Bureau of Indian 
Standards (BIS)

After averaging of data (recorded in the score card by the panelists) the following 
grades should be awarded to each sample. Any attribute showing pronounced defect 
should be graded poor and rejected. 

quality Score Grade

Excellent 90 and above A

Good 80 to 89 B

Fair 60 to 79 C

Poor 59 and below D
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Practical Exercise 15

Gerber fat test for milk

Objective: To determine the fat content of  milk.

Principle

The milk is mixed with sulphuric acid and iso-amyl alcohol in a special Gerber tube, 

permitting dissolution of the protein and release of fat. The tubes are centrifuged 

and the fat rising into the calibrated part of the tube is measured as a percentage of 

the fat content of the milk sample. The method is suitable as a routine or screening 

test. It is an empirical method and reproducible results can be obtained if procedure 

is followed correctly.

Apparatus
Butyrometer 10% Scale¾¾

10 ml automatic measure for sulphuric acid¾¾

10.75 ml pipette for milk¾¾

1 ml automatic measure for amyl alcohol¾¾

Stoppers for butyrometer¾¾
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Gerber Centrifuge (1400± 70 RPM)¾¾

Water bath (65 ± 2oC)¾¾

Reagents
Sulphuric acid (Specific Gravity 1.807 to 1.812) corresponding to a concentration ¾¾

of 90 to 91% by mass

Amyl alcohol (Specific Gravity 0.810 to 0.812)¾¾

Procedure
Transfer 10 ml of sulphuric acid into the butyrometer by means of automatic measure ¾¾

taking care not to wet the neck of the butyrometer with the sulphuric acid.

Warm the sample to approximately 27°C and mix thoroughly but do not shake it ¾¾

so vigorously as to cause churning of the fat. 

Allow the sample to stand for 3-4 minutes after mixing to allow air bubbles to ¾¾

escape, invert the sample bottle 3-4 times immediately prior to taking milk for 
test.

Transfer 10.75 ml of sample into the butyrometer by using 10.75 ml milk pipette ¾¾

by following the below mentioned procedure.

Dip the tip of the pipette in the well-mixed sample and suck in the sample ¾z

until the sample rises to a short distance above the graduation mark. Close the 
upper end of the pipette and withdraw it from the sample. Wipe the outside 
of the delivery tube of the pipette, hold the pipette vertically and run out 
the milk until the top of the milk meniscus is on the graduation mark.

When this is achieved, insert the jet of the pipette into the neck of the ¾z

butyrometer, holding the butyrometer vertically.

Touch the tip of the jet to the base of the neck of the butyrometer and slant ¾z

the pipette so that the delivery tube of the pipette rests on the top neck. 
Holding the pipette in this position, release the finger from the other end 
of the pipette directing the flow of the milk against the wall of the body of 
the butyrometer. 
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when emptying the pipette, take care to have a gentle flow of the milk onto ¾z

the surface of the sulphuric acid preventing as far as possible the mixing of 
the two liquids.

when the outflow has ceased, wait for 3 seconds, raise the pipette and then ¾z

gently touch the jet of the pipette once against the neck of the butyrometer 
and then remove the pipette.

Add 1 ml of amyl alcohol into the butyrometer by means of automatic measure ¾¾

and close the neck of the butyrometer firmly with the stopper without disturbing 
the contents. 

Shake the butyrometer carefully without inverting it until the contents are thoroughly ¾¾

mixed, the curd is dissolved and no white particles are seen in the liquid.

Then invert the butyrometer few times to mix the contents thoroughly.¾¾

Transfer the butyrometer quickly in the water bath at 65± 2°C and leave it there ¾¾

for not less than 5 minutes.

Take out the butyrometer out of the water bath and centrifuge for 4 minutes. Bring ¾¾

the centrifuge to stop gradually, transfer the butyrometers (stoppers downwards) 
into the water bath at 65± 2oC and allow the butyrometer to stand for not less 
than 3 minutes and not more than 10 minutes and take down the reading.

Gerber fat test equipments 10.75 ml milk pipette Fat test
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StuDy queStionS
1. What is the use of butyrometer?

2. what is specific gravity of Sulphuric acid ?

3. What is the use of amyl alcohol in fat test?

4. How much quantiy of milk taken for fat test?

5. What is the scale of butyrometer?



54 Milk Production
(Practical Manual for Class XI)

Practical Exercise 16

Determination of specific  
gravity of milk by lactometer

Objective: To study the solid not fat content in milk

Apparatus
Quevene’s Lactometer

Lactometer Jar

Thermometer

Lactometer Lactometer jar Glass thermometer Milk sample bottle

Procedure
Warm the milk sample to 40°C to 45°C and maintain at this temperature for 5 ¾¾

minutes.
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Mix the contents by rotating and inverting the bottle, taking care to avoid the ¾¾

formation of air bubbles and froth.

Cool the sample to 15.5°C.¾¾

Invert the sample bottle two or three times, pour enough milk into the lactometer ¾¾

jar taking care to avoid the formation of air bubbles, so that some milk overflows 
when the lactometer is inserted.

Insert the lactometer gently to wet the stem not more than a short length, about ¾¾

3 mm beyond the position of equilibrium. The lactometer should float freely and 
not touch the sides of the cylinder.

Allow the lactometer to remain steady in the milk. Take the reading within about ¾¾

30 seconds. Note the reading of the lactometer corresponding to the top of the 
meniscus on the stem without the error of parallax.

Calculation of solids not fat

Formula 

 CLR
SNF% = ———— + 0.2 * F + 0.29
 4

Where

CLR = Corrected lactometer reading. F = Fat Percentage.

StuDy queStionS
1. What is SNF?

2. Name the any one Apparatus used for determination of specific gravity of milk?

3. What is the use lactometer?

4. What is the formula for calculating the snf in milk?

5. What is the importance of lactometer jar in this practical?
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Practical Exercise 17

Determination of titratable acidity in milk 

Objective: In this chapter we learn how to measure titratable 
acidity of milk by titration method. It helps us to decide 
whether the milk is suitable for further processing. 

Material required
Milk sample.¾¾

N/10 NaoH solution.¾¾

Phenolphthalein indicator.¾¾

Apparatus
10 ml capacity pipette.¾¾

100 ml conical flask or porcelain dish.¾¾

50 ml capacity burette with stand.¾¾

Porcelain tile.¾¾

Glass rod.¾¾

Procedure
Fill the burette with N/10 NaoH solution.¾¾
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Mix the milk sample thoroughly by avoiding incorporation of air.¾¾

Transfer 10 ml milk with the pipette in porcelain dish/conical flask.¾¾

Add equal quantity of glass distilled water.¾¾

Add 3-4 drops of phenolphthalein indicator and stir with glass rod.¾¾

Take the initially reading of the alkali in the burette at the lowest point of ¾¾

meniscus.

Rapidly titrate the contents with N/10 NaoH solution continue to add alkali drop ¾¾

by the drop and stirring the content with glass rod till first definite change to pink 
colour which remains constant for 10 to 15 seconds.

Complete the titration within 20 seconds.¾¾

Note down the final burette reading.¾¾

Calculation
 No of ml. of 0.1 N NaoH solutions required for neutralization x 0.009
% Lactic acid = —————————————————————————————————————————————  x 100
 Weight of sample
 (weight of sample = Volume of milk x specific gravity)

Precaution
Use fresh N/10 NaoH solution or determine the strength of stock NaoH whenever have 
to be used 

StuDy queStionS
1. What is normal acidity of milk?

2. What is role of NaoH?

3. Which components of milk contribute to the acidity of milk? 

4. Which colour can be seen at the end of titration method?

5. What is the acidity of cow milk?
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Practical Exercise 18

Case study 

Objective: To acquaint with the case study method.

Introduction
Case study is an important method of social science research which focus on deep 
intensive study of particular social unit. It is recognised as a versatile device for research 
in providing an insightful explanation about a phenomenon or story.

This method is not necessary with successive study and may be failure stories also 
studied in order to find out the reasons or situations for the same. 

charles H cooley says that ‘Case study deepens perception and gives a clear insight 
into life.’

According to F.l. whitney, “Case study is a complete analysis and report of the 
status of an individual subject with respect as a rule to specific phases of his total 
personality.”

Characteristics
Some of the important characteristics of the case study method are listed below:

Case study is a deep, detailed and intensive study of a social unit/individual ¾¾

household.
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It is a method of qualitative analysis ¾¾

It is a comprehensive study of research problem¾¾

In case study complex factors like individual character (trait) are studied¾¾

In this study all the variables and traits are linked/interrelated with one another¾¾

In case study, there are changes for wide variety of units to be selected;¾¾

It preserves wholeness of the units i.e. it is an approach which views any social ¾¾

unit as a whole;

Steps involved in case study Method
Generally the steps involved in the case study method are:

I. Determining the present status

II. Collecting background information

III. Testing the suggested hypothesis(es)

iV. instituting remedial action

Uses
1. It helps to collect detailed & comprehensive information about the social unit and 

gives impetus to new ideas and further research

2. Importantly as a analytical tool, it helps to ascertain a number and variety of 
traits, qualities and habits confined to a particular instance

3. It helps to identify the peculiarities of a case for observation

4. Case Study method shows the way to deepen our perception and sharpen insights 
to understand biographies, background & present status of the unit.

5. It is often useful to advance a new interpretation for concrete conclusion.



60 Milk Production
(Practical Manual for Class XI)

How to write case study of an dairy entrepreneur
The following steps can be considered to write the case study of Dairy Entrepreneur.

Dairy sector - present status & overview (means of production, growth, employment ¾¾

potential for rural livelihood)

Aim of case study - Explore the opportunities for smallholder dairy farming and ¾¾

importance of Entrepreneurship

Background of individual household - Past history of youth (school dropout, migration, ¾¾

vicious cycle of poverty etc..)

institutional intervention & technological exposure (Contact with field functionaries ¾¾

& training etc..)

Initiation of small venture with minimum obtained capital¾¾

Gestation period (Persistent attempt to run the firm, marketing of product and ¾¾

membership in cooperative society)

Scaling up of the firm (Expansion and preparation of value added milk products)¾¾

Business diversification - Front end linkage¾¾

Highly esteemed entrepreneur in the locality¾¾

Activity
Prepare one case study on successful dairy cooperatives.

StuDy queStionS
1) Explain the significance of case study method.

2) Write the aim of case study.

3) What are existing the sources of case study?

note: i) Write your answer in the space given below.

  ii) Check your answer with the answers given at the end of the Unit.
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Practical Exercise 19

Cost of procurement:  
study of collection, transport and chilling 

Objectives: Give practical exposure to the student in 
estimating the cost of procurement which is comprised of 
collection, transportation and chilling.

As discussed in Chapter 5, total procurement cost is comprised of costs of collection, 
transportation and Chilling.

Milk procurement cost
Milk Procurement Cost = Cost of Collection + Cost of Transportation + Cost of Chilling

Cost of milk collection

The costs incurred in milk collection are on weighing, fat measurement equipment, 
stationary, human labour, cooling, electricity and detergents. The marketing agencies 
tried to lower the total cost of milk collection by reducing the milk collection centres 
and pooling of resources like weighing machine and quality measurement equipments. 

   Total cost of milk collection
Cost of Collection per litre of Milk = ————————————————————————
   Total quantity of Milk Collected
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Transportation Cost

In general, transportation cost is any cost involved in relaying goods to and from a plant, 
including payments to transport firms for their services and any cost incurred by a plant 
in using and maintaining its own fleet of vehicles. Generally speaking, transport costs 
have fallen relatively as a result of improvement in transport technology and transport 
infrastructure like roads. 

While talking about transportation in relation to procurement, it is the carrying of milk 
from collection centres to the processing plant or the chilling centre.

The components of transportation cost are

1. Depreciation of vehicle

2. Interest on vehicle cost

3. Maintenance charges

4. Taxes and insurance

5. Fuel costs

6. Labour cost

Transportation cost per litre of Milk = Total transporation cost — Total quantity of milk transported

If there are more than one transportation routes, total transportation cost is calculated 
by adding the cost of transportation and quantity of milk transported by all routes.

Cost of Chilling: The cost of chilling milk is comprised of wages of employees, refrigeration 
cost, depreciation of equipments, interest on investment, cost of steam and cleaning.

  Total cost of chilling
Cost of chilling per litre of milk = ———————————————————
  Total quantity of milk chilled

Case Study

Cost of Milk Procurement in Sirmor District of Himachal Pradesh

The cost of milk procurement was estimated in a study conducted by Verma et al (2009-
10) in Sirmor District of Himachal Pradesh. In this study, cost of milk procurement was 
estimated at two milk Chilling Centre (mCC) at Sarahan and Renukaji, and figures are 
given in Table 1. 
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Table 1. Cost of Milk procurement (2009-10) (Rs./lit.)

cost item Mcc   (Sarahan) Mcc (Renukaji)

Procurement Cost 4.04 6.50

Milk Collection 1.58 2.03

Transportation 2.03 3.05

Milk Chilling 0.43 1.42

Price Paid to milk producers 14.03 14.68

Total cost of Milk producers 18.07 21.18

Quantity of Milk Procured (Lt/annum) 439449.5 154282

As per this table, the cost of milk collection, transportation and chilling was observed 
to be Rs 1.58, Rs 2.03 and Rs 0.43 per litre, respectively at MCC, Sarahan.

Some costing methodologies

1. Man power

The total employments of persons engaged completely for a particular job / section is 
included in the manpower cost under that particular section. The person who performed 
multiple duties in different sections, the actual time devoted for each section was 
ascertained from the manager by taking 8 hours as duty time per day.

2. Electricity

The electricity produced by the generator was estimated by following formula:

Total KWH or units produced = Kilo watt rate of the generator x No. of hours the generator was run

To estimate the cost on electricity, total cost spent on generator and on electricity 
supply by the chilling plant was divided by the total number of units of electricity.

3. Steam

The total steam produced was arrived at as follows:
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 B.H.P. = Boiler Horse Power
 W. P. = Working pressure in psi

Absolute pressure (A.P.) in Kg/cm2 = W.P. X 0.0703 + Atmospheric pressure (Where 0.0703 
kg/ cm2 = 1 psi)

Equivalent water Evaporation per hour (E.W.E.) = B.H.P. X 15.63 kg.

   E.W.E. x Latent heat at atmospoeric pressure
Actual water Evaporation in kg./hr (A.w.E.) = ————————————————————————————— x Boiler efficiency
   Total head at A.P.

Where L (Latent heat) and H (Total heat) could be obtained from steam tables. Boiler      
efficiency has been taken as 85 %

Total steam produced (kg.) = A.W.E. X Number of hours boiler actually operated

4. Refrigeration

During refrigeration, when the water is drained out after passing thorough the head of 
compressor, the quantity of water drained out per hour is recorded. 40 litres of water 
is added to this for spillage, evaporation and cleaning of tubs and floor to arrive at the 
total quantity of water consumed per hour. This is multiplied by the number of hours the 
compressors run to get the total water consumed for refrigeration. The rate of water 
actual drained 20 tones of refrigeration per day was observed to be 960 litres/ hour.

Activity
Visit a nearby milk Chilling Centre and note down the total quantity of milk chilled 
every day and also estimate cost of chilling per litre of milk.

StuDy queStionS
1 How the cost of milk procurement is calculated? 

2 How is the cost of milk procurement important to reduce the cost of production 
of milk products?
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Practical Exercise 20

Checklist of problems in  
milk procurement & distribution

Objective: To acquaint with problems of milk procurement 
and distribution

Introduction
A checklist shall be prepared on the basis of the information about the problems faced in 
procurement and distribution of some milk unions/dairy is to be supplied to the students 
(schedule-I). They will visit a nearby milk union/dairy and obtain the problems faced 
by the selected union and compare with the checklist and eventually rank the order of 
problems so that the steps for improvement in the desired direction can be taken.

The students shall draw inferences from the observations recorded against each problem 
in the three columns, as the ‘severe problem’, ‘mild problem’ and the ‘problem do not 
exist’ marking tick in the relevant column. 

Checklist of Problems of milk union/dairy in procurement and 
milk distribution

Severe Mild not exist

Producer Members are mostly illiterate and low education 
level

Milk producers have to walk long distance to reach the collection 
centre
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Long wait at society resulted in spoil of milk esp. in summer 
season

Less incentive for inputs like feed by the Govt.agencies

Members may not able to supply milk due to limited collection 
time

Members do not know the price of milk at the end of 7-10 days 
session

Members have to face delayed payment for their supplied milk

Problem to collect milk from the scattered and small scale 
producers

Absence of adequate storage facilities of milk with the milk 
union/dairy

Problem to balance the seasonal fluctuations in procurement to 
milk

Inadequate transport and distribution system

Stiff competition from the milk vendors and other private milk 
procurement agencies as they make the advance payment for 
milk 

Twice a day weighing, testing fat for determining quality 
resulting in excessive load of staff requirements and improper 
book keeping

Leniency and bureaucratic working style of staff towards small 
holder & low educated members

Corruption among the staff of the milk union

Manual system of recording and maintaining the passbook of the 
members delay the payment of the producer members

Non availability veterinary/para-vet personnel from milk union 
to treat the animals at door step of the society

Shortage and ill equipped refrigerated vehicles

Shortage of electric power lead to spoil/sour of milk

Delayed payment of bonus amount to the members

Inadequate numbers of chilling centers and using old 
technology

High transportation cost for milk collection and distribution

other problems (To be reported by the milk union under visit)
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Schedule-I (Exercise for the students)

Checklist of Problems of milk union in procurement and milk 
distribution

Severe Mild Not exist



68 Milk Production
(Practical Manual for Class XI)

Practical Exercise 21

Preparation of extension teaching materials

Objective: To acquaint with different extension teaching 
materials.

Introduction
The extension worker, working 
in the field is essentially a 
teacher. Extension agent must 
visualize the problems faced 
by the farmers in the villages 
in proper way and organize the 
meaningful learning situation 
for effective teaching. For 
that reason appropriate use of 
different teaching techniques 
are very much essential. The 
important aspect of extension 
teaching is that effective 
selection of teaching materials. 
Single teaching material or a 
combination of materials can be used for effective extension teaching. In this chapter 
preparation of different extension teaching materials have been discussed.

(Source: www.nzdl.org)
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Poster
For preparation of poster the following points should be taken in to account:

1. Farmer’s knowledge should be taken in to account while selection of topic of 
poster.

2. Replace large detailed tables. Give brief and clear information with suitable diagrams 
and picture.

3. Posters must be brief, clear and attractive in nature.

4. Bright and attractive colour should be used.

5. The arrangement of the subject in the poster should be logically arranged.

Flip charts
Flip chart paper comes as large sheets of thick paper in which subject is written in 
logical step by step manner. it can be fixed to a chalkboard, whiteboard or flip chart 
stand etc. It is best used to support group extension events, where not more than 20 
participants are involved. 

The following points should be taken in to account while preparing flipcharts:

1. Flip chart should be placed in a 
position where all participants 
can see it clearly and without any 
problem.

2. Large letters and simple short 
phrases should be used.

3. Presentation of visuals should be 
in a perfect order along with the 
talk of the presenter.

4. Limit the number of visuals not 
more than 15 in a presentation.

Bulletins
It is a type of farm publication which is prepared by the extension agency in printed 
Form. Bulletins are mass contact extension teaching material Bulletins contain information 
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related to the improvement of farm (dairy farm) in particular and home as a whole. 
Bulletins may be used singly or in combination with other suitable extension methods. 
Bulletins are having certain advantages which are discussed as followed:

Bulletins are suitable for creating general awareness among the farmers about ¾z

improved dairy farming practices. 

Large number of farmers can be communicated within a short span of time.¾z

Bulletins can reach to a large number of people quickly and simultaneously ¾z

at a low cost.

Bulletins provide accurate, motivating, credible and distortion free extension ¾z

information.

The following points may be taken in to account while preparing a bulletin:

1. Bulletins must arouse interest among the farmers.

2. Bulletins should be in vernacular.

3. Bulletins must be attractive.

4. only the relevant information should be given in a sequential manner.

Leaflets and folders

Leaflets

one small sheet of paper printed on both sides which contains preliminary information 
about a topic.

Folders

one larger sheet of paper, printed on both sides and folded once or twice and give 
important information related to a topic.

Following tips may be useful when preparing leaflets and folders:

1. Leaflet or folder should only contain main points. 

2. They should be well structured and neatly prepared. For this purpose lists, headings, 
under-lining, etc. can be used.
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3. Simple words which can be understood by farmers easily should be used. 

4. Diagrams and drawings should be used in the body of the folders and leaflets. 

Chalkboards and whiteboards
Chalkboards and whiteboards are suitable in extension events with up to about 20 
participants in the meeting.

The following tips may be useful when using chalkboards and whiteboards:

1. Board must be cleaned properly and it should be placed in a stable position.

2. The board must be placed in a place so that all participants can see it clearly and 
without any problem.

3. Mistakes should be promptly corrected.

4. Coloured chalk/pen should be used while writing on the board.

5. By drawing different illustrations clarity must be incorporated in the 
presentation.

6. Presenter should prepare properly before giving presentation by using boards.

Activities
Prepare Poster, leaflet, Folder and flipcharts for effective dissemination of knowledge 
of improved dairy farming practices among the dairy farmers.

StuDy queStionS
1. what do you understand by the term leaflets? How it is different from folders.

2. Describe different types of board used in extension teaching.

3. What are the things you should take in to account while preparing posters?
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Practical Exercise 22

Organization of exhibition and cattle show with 
the emphasis on dairy and animal husbandry

Objective: To acquaint with different aspect of exhibition 
and cattle show.

Introduction
Exhibition is one of the most important group contact method to display models, 
specimen, posters, charts, pictures, multimedia so that interest can be generated among 
the dairy farmers about improved dairy farming practices. Thus, exhibition generates 
interset among farmers and creates awareness about improved technologies developed 
in the laboratory. Exhibition and cattle shows are organized in the villages to generate 
awareness among the farmers in the dairy farming and to motivate them to take up 
their dairy farming activities in a more efficient way.

exhibition: Exhibition can improve the understanding of the farmers and farmers can 
make decision about adoption of improved technologies to improve productivity of their 
animals. But this method is having certain limitation also. This method of extension 
teaching cannot be used for mass communication. For preparation of good exhibits need 
lots of time and cost. 
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A good exhibition should have the following property:

The exhibits in the exhibition must be attractive. The exhibition counter must be ¾¾

well decorated. 

The exhibits in the exhibition counter should be self explanatory.¾¾

Exhibition for dairy farmers should be simple in nature.¾¾

Exhibition should provide needed information at the right time.¾¾

Exhibitions can be arranged on the occasion of local festivals or rituals so that ¾¾

more participation from the farmers can be ensured.
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Cattle show
[Type a quote from the document or the summary of an interesting point. You can 
position the text box anywhere in the document. Use the Text Box Tools tab to change 
the formatting of the pull quote text box.]

A cattle show is a unique extension teaching method in which dairy farmers are 
encouraged to bring their animal in a common ground and compete for prizes on the 
basis of certain phenotypic characters. Dairy animals are judged on the basis of the milk 
yield, beauty, body condition etc. It gives the common platform to the dairy farmers 
to share their views with each other and gain knowledge by the experience of other 
farmers. Every year in the month of February National Dairy Research Institute, Karnal, 
Haryana organizes ‘National Dairy Mela’. 

Certain benefits of cattle shows are as follows:

Cattle shows provide common platforms to the farmers to exchange their ideas ¾¾

and views. It encourages group thinking.
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Farmers can be encouraged by observing the good quality animals of other ¾¾

farmers.

Cattle shows motivate winning farmers to keep their animals in more efficient ¾¾

way.

Cattle shows encourage the competitive attitude among the farmers to perform ¾¾

better and adopt new technologies for improved dairy farming practices.

It helps the farmers to feel satisfaction from success.¾¾

Activities
Visit any cattle show and prepare a report on the show.

StuDy queStionS
What do you understand by the term ‘exhibition’?¾¾

How you are going to develop exhibits for any exhibition related with animal ¾¾

husbandry?

Why ‘Cattle show’ is an important extension method? By organizing cattle shows ¾¾

how dairy farmers can be benefitted?
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Practical Exercise 23

Conducting group discussion: meeting in the 
villages, demonstration in the villages

Objective: To acquaint with the practical utility of group 
Discussion: meeting in the villages, demonstration in the 
villages:

Group discussion
Group Discussion is mainly a group activity carried out by participating individuals. 
It is an exchange of ideas among the individuals (Subject matter specialist and dairy 
farmers) of a group on a specific topic. it may be used to identify the problems faced 
by the dairy farmers and to prioritize those problems. It is informal discussion in which 
all the participants are free to express their views. Group discussion can also be used 
for identifying the natural leadership among dairy farmers. Initially subject matter 
specialist introduce the concept of discussion, later the farmers continue the discussion 
process.

Demonstration
Demonstration means showing and explaining the scientific proven technologies or 
innovations in the field level using clear examples or experiments.
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Result demonstration: It is a method of showing and motivating the people for adoption 
of a new practice/technology which has distinctly superior result. The demonstrations 
are conducted in the farm or home of selected individuals by the farmer himself under 
supervision of extension worker. This is a very effective method for the initial transfer 
of technology (ToT) in a community level.

Objectives
1. To show the value, trustworthiness and applicability of a newly recommended 

practice in farmer’s own situation.

2. To establish confidence and motivate groups of people in a community to adopt a 
new practice by showing its result.

3. it is mainly a Visual & objective type of demonstrations.

Method demonstration: It is relatively short-time demonstrations carried out by skilled 
extension worker or trained leader given before a group of people to show how to carry 
out entirely new practice or a old practice in a better way. It is essentially a step by 
step procedure, where the emphasis is on effectively carrying out a job through specific 
skill, which shall improve upon the result.
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Objectives
1. To teach skills and stimulate people’s interest and action.

2. It is a spoken & visual type of demonstrations.

Group meeting: It is a method of democratically arriving at certain decisions by a group 
of people, by taking into consideration all the members’ point of view. Group meetings 
and discussions aim at collective decision making and at improving individual decision 
making by using the knowledge and experience of group members.

Objectives
1. To establish a favourable climate for discussion and help in better understanding of 

the problem by pooling the knowledge and experience of a number of persons.

2. To facilitate in-depth discussion by involving a small number of participants eventually 
stimulates conviction to act. 
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Field day or farmers day: A method of influencing the people to adopt a new practice 
or innovations by showing what has actually been achieved by applying the practice 
under field conditions. A field day or farmers’ day may be held in a research farm or in 
a farmer’s field or home to make all the experts, opinion leaders & other stakeholders 
in a single platform.

Objectives
1. To convince the participants about the applicability of the practice in their own 

situations.

2. To motivate them to adopt the practice by showing its performance and profitability 
under field conditions.

Mass meeting: Normally this event conducted to communicate interesting and useful 
information to a large audience at a time. The size of the audience for mass meeting may 
be a few hundreds, but at the time of fairs or festivals, it may be few thousands.

Objectives
1. To create and focus attention of the people on some important topic.

2. To emphasis general awareness about a programme or project and to announce its 
progress.

Activity
Conducting Group discussion or village meeting in the village.

StuDy queStionS
1. What is important for Group discussion?

2. Define result demonstration and write about its objectives. 

3. Write the difference between Result demonstrations and method demonstrations.
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