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India is an agrarian economy. Over 58% of the rural households depend on agriculture as their 

principal means of livelihood. Dairying makes up over 65% of livestock economy in value terms. Our 

country is rich in bovine population with about 50% of the buffalo and around 25% cattle population 

of the world. Buffalo contributes around 57% of the milk output in India.   It is now the number one 

producer of milk in the world, with an average production of 138 Million tonnes per annum (2014-

15); out of which about 50-55% of the total milk production is converted into traditional milk 

products, mainly confined to the cottage industry in the non-organized sector.  

India with its very large population is a potential candidate with domestic consumption of huge 

volume of indigenous ethnic products without virtually any competition from MNCs. If we add to this 

a large number of nostalgic NRIs in countries like Sri Lanka, Bangladesh, Nepal, Pakistan, 

Afghanistan, Gulf Countries, USA, UK, Australia, New Zealand and other European countries etc., an 

extremely large market with indigenous products exists with  a potential of earning a huge revenue.  

A large portion of Indian population is vegetarian and milk is the main source of protein for them. 

With the opening up of economy, India is among the fastest growing economy in the emerging market 

i.e. BRICS (Brazil-Russia-India-China-South Africa) countries.  With the rapid urbanization, there is 

considerable demand of milk and traditional Indian dairy products viz., liquid milk, UHT milk, dahi, 

ghee, flavoured milk, Shrikhand, Chhas (buttermilk), Mishti Doi, Basundi, raita, milk shakes, 

traditional Indian sweets like gulabjamun, rasogolla, khoa, khoa-based sweets, chhana and chhana-

based sweets, paneer etc.   along with the conventional western dairy products like milk powders, 

cheese, butter, chocolate, ice cream, sweetened condensed milk etc. With the advent of world-class 

quality management (ISO 22000, FSSC 22000) and food safety management system (HACCP), India 

has a huge potential of dairy export to neighbouring countries and Europe.  

Apart from the above, nutraceuticals, probiotics, formulated dairy products, functional foods, health 

foods etc. are quickly gaining popularity. This has given birth to the emerging “wellness Industry” in 

India with a very large potential to grow. Indian food law is also pro-active in accepting these 

products by formulating proper regulatory guidelines under Food Safety and Standards Act and Rules.  

However, in the field of traditional products manufacturing, inefficient use of energy, poor hygiene 

and sanitation, improper standardization which leads to non-uniformity of quality, absence of any 

legal standards for several products and category along with non-existence of large-scale technology 

are the major bottlenecks of Indian dairy industry in popularizing these products. There are immense 

possibilities where the dairy scientists and engineers can contribute in this area by formulating 

engineering innovations with automation, better energy management and economy of processing in 

the area of value-added dairy products with excellent hygiene, food safety and superior sensory 

characteristics.  
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Fig 1 : Growth-driving factors  of Indian Dairy market 

A. What do we mean by commercialization? 

It is the process or cycle of introducing a new product or production method or service into the market 

for extracting financial value by turning an innovative idea into a tradable and profit-generating 

product. 

The product commercialization process involves a lot of brainstorming which includes answering 5W 

and 1H questions, like: 

1. What will be the product to be launched and its price? 

2. When to launch the product? 

3. Where to launch the product i.e. where our customers are? 

4. Who will be our target customers? 

5. Which unique way we will distribute the product? 

6. How the product will be launched? 
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Fig 2 : Commercialization of Dairy Products for revenue generation 

B. Raw Milk - The crucial Raw Material for Dairying : 

Milk undertakes a long journey from farm to fork (i.e. animal’s udder to consumer). Milk producers in 

India are mostly dominated by small and marginal farmers vis-à-vis its western counterpart where 

large farms dominate without much difficulty with the use of machineries. However, it is a real 

challenge in India as milk in small quantities is getting collected from individual farmers scattered 

over a large geographic location in remote villages. 

Milk drawn from healthy dairy animals is usually sterile and free from any contamination.  However, 

microorganisms gain entry into the milk by multiple handling like milking, collecting in vessel, 

transporting, pouring, receiving in dairy, filtering, pumping through pipelines, storing in tanks etc. 

“Clean milk production” technology is of ultmost importance to protect the high quality of this raw 

material which is the building block of all quality end product. Better products cannot be 

manufactured out of “worse” quality material. 
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This is why “clean” milk is always better than “cleaned” milk by employing clarifier, bactocatch or 

bactofugation and milk must be handled in such a way that:  

1. It does not carry any pathogen, pesticide residues, antibiotics, physical materials (like paddy 

straw, leaves, flies etc.), adulterants etc.  

2. It should have flavour characteristic of milk only and no other taint or foreign smell should be 

present. It is free from any abnormal milk like colostrum or late lactation milk or mastitis 

Fig 3 :Milk Route : from farm to Fork 
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milk and should have high heat stability and proper salt balance. Milk must have less somatic 

cell count. 

3. Milk must be produced with proper GMP (Good Manufacturing Practice) and HACCP 

Principles. 

To achieve the above characteristics in milk, the farmers must be trained in clean milk production 

at farm level. They should be adequately trained in maintaining: 

1. Clean and healthy animal 

2. Clean and dried barn 

3. Clean milking and handling equipment 

4. Personnel hygiene and health of the milkers 

5. Rapid chilling of milk within reasonably shortest possible time. 

6. Clean water used in the whole operation 

Milk must be chilled rapidly because storage temperature and bacterial growth has direct relationship 

as follows: 

Table 1. Effect of storage temperature on bacterial growth in milk 

Milk held for 18 hours at temperature (C)    Bacterial Growth Factor 

0         1.00 

5         1.05 

               10           1.80 

15         10.00 

 20         200.00 

     25         120,000.00 

         (Sukumar De, 1981) 

Several methods of chilling is employed in the village level. These are : 

In-can cooling : Earlier, in-can cooling was predominant. This was done by dipping filled milk cans 

in chilled water for some time to bring down the temperature of milk to preserve its quality. However, 

this is energy-inefficient due to slow heat transfer and higher heat dissipation to atmosphere. 

Moreover, milk is not chilled upto its core unless agitated with a plunger. Milk is exposed to 

atmosphere due to this plunging and is labour-intensive as human efforts are needed in the whole 

operation. It is only possible for small quantity of milk collected. 

Bulk Milk Cooler : Milk is chilled at village level immediately on receiving. Milk is chilled with 

constant agitation by coming in contact with the inner shell of the tank which is surrounded by 

refrigerating medium. This can still be made faster by re-circulating milk first through an instant 

chiller. The difficulty of “core cooling” (as in in-can cooling) does not arise here. 

Plate-chilling system : This is the fastest way of chilling milk in a chilling centre. Milk is pumped 

through a PHE (Plate heat exchanger) following a counter-current milk/chilled water heat exchange 

flowing through alternate corrugated SS plates. This is employed in a large collecting centre where 

chilling of milk is done at the fastest possible time. An ice bank tank system with a compressor and 

condensing unit is needed in this type of chilling system. 

All these methods of chilling are employed for milk collection from small and marginal farmers 

scattered over a large area. However, for organized farmers of more than 100-300 cattles, milking 
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parlour with bulk cooling system is the best to preserve milk with highest possible microbiological 

standard.   

With the adoption of modern food safety management systems like HACCP, GMP, FSSC 22000, ISO 

22000 etc. raw milk quality may be upgraded to international sanitary and phyto-sanitary standards to 

win over a very large market of ethnic traditional Indian Dairy Products both in domestic as well as 

international level . 

C.  Traditional technologies for processing Indian Dairy Products : 

Indian traditional dairy products are as old as Indian civilization. Our ancestors discovered innovative 

ideas to preserve perishable milk into more stable, palatable and long-lasting indigenous dairy 

products and sweets under high ambient temperature.  They not only preserved milk but also provided 

health and pleasure in daily diet by formulating mouth-watering delicacies. 

Several technologies are applied to milk to metamorphose it into a number of traditional dairy 

products. Heating is considered as prevalent for Indian dairy products as opposed to chilling in case of 

Western dairy products.  Western consumers do not like non-enzymatic browning or caramelization 

where Maillard browning and cooked flavour causes loss of available lysine by formation of LAL 

(Lysinoalanine) and Maillard derivatives and thereby reduction in nutritive value. However, Indian 

palate favours the taste developed due to caramelization which is acceptable characteristics for a 

number of products like Khoa, kheer, Mishti Doi, Pantooa, Gulab Jamun, Kulfi, Kalakand, Dharwad 

Peda, Agra Peda, Chhana-podo, Milk cake, Sohn Halwa – the list is long enough. Even in tea-making 

prevalent in Hyderabad, caramelization is judiciously employed in “Irani Tea” variety to emulate a 

typical rich aroma for which Irani Tea is famous. 

A few major traditional technologies practised by our ancestors over thousands of years are as 

follows: 

1. Boiling : It is atmospheric boiling of milk that renders milk safe for consumption after 

destruction of all vegetative microbial cells. Several types of boiling is applied: brisk boiling, 

boiling, slow-boiling or simmering etc. By use of these varieties of boiling methods, 

thousands of delicacies are produced from milk. For example: 

a. Prolonged simmering of normal sugar-added milk for 2-4 hrs not only kills bacteria,  

but also produce a pleasant cooked aroma, evaporate excess moisture and give milk 

base a caramelized flavour and light brown tinge which is excellent for making 

Mishti Doi or Lal doi/payodhi. This is also employed in kheer where rice will be 

cooked alongwith moisture evaporation and light caramelization which is the basic 

for a rich, creamy, fragrant kheer. 

b. Brisk boiling will make milk loose moisture faster to give required consistencies to 

Dhap, Pindi and Danedar to manufacture khoa for different end product like 

Kalakand, peda and gulabjamun etc.  

c. Simmering is employed in sweets like rabri/basundi and Sarbhaja/sarpuriya. 

Sarpuriya is a delicacy, very famous in West Bengal in the region Krishnanagar of 

Nadia district. The base for rasomalai is also prepared in similar fashion. 

 

2. Heat denaturation of milk proteins : Milk proteins (casein-whey protein fractions) get 

denatured by repeated boiling employed in traditional dairy products. The fine grains formed 

out of these protein fractions yield a creamy mouth-feel which may pose a good alternative to 

consumers of Western countries who prefer predominantly low-fat diet. 

 

3. Intermediate moisture products : Chhana, paneer and khoa are made in such a way to 

consider them as intermediate moisture product. They have biting and chewing characteristics 

and have reasonably long shelf-life at ambient temperature. 
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4. Balanced sweet-sour taste  : Some products like Shrikhand, Mishti doi etc. give sweet-sour 

taste that evokes a sensation of tartness with pleasant aroma. This gives scope of more 

profitability for a confectioner to add more canesugar to reap a greater benefit. 

 

5. Thermal Classification of Milk Fat : Partial crystallization of various triacylglycerols is a 

must for manufacturing of makkhan/ghee for gradual crystallization below a temperature of 

35C to achieve excellent granulation. Better granules in ghee qualify it to be of the best 

grade. 

 

6. All natural product :  Indian dairy products like chhana, paneer, kulfi, mishit doi, chhas etc. 

do not need any additive like stabilizers, emulsifiers, preservatives, anti-oxidants etc. The 

coagulating agent for chhana and paneer is also natural (naturally sour whey of previous day). 

 

7. Lactose-reduced products : Asian population particularly in eastern part of India has 

incidence of lactose-intolerance. The region has innovated either discarding most of the 

lactose by removing it through whey by acid-heat coagulation or fermenting lactose to lactic 

acid in mishti doi to remove problem of lactose-intolerance. 

 

8. Use of Buffalo milk : This is a distinct advantage of India where most of the milk produced  

from buffalo has higher fat and higher protein by default. This gives better product with 

creaminess and textural characteristics in products like paneer, khoa, peda, makkhan, ghee, 

kheer etc. Buffalo milk is excellent base for Mozzarella cheese, khoa and dahi. It is also 

excellent for biryani preparation. 

 

9. Use of sugar and other local ingredients: India is blessed with a variety of sweetening and 

flavouring agent, herbs, floral parts, spices etc. When sugar discharges multi-faceted 

functions like preservative, bulking agent, texturizer, humectants, dispersing agent, stabilizer, 

fermentation substrate, flavour carrier, browning and decorative agent, it has its other avatars 

too – like, shakkar, khand, burra which impart distinct flavour, texture and mouthfeel to end 

products. Jaggery or Gur (especially Nolen Gur – made from sap of date-palm tree) impart a 

distinct flavour and colour which is the darling in Eastern India. Sweetmeats like Nolen Gurer 

Sandesh, Jal bhara etc. are in extreme demand at the beginning of winter.  Cereals are 

abundantly used in the cereal-based desserts which not only impart delightful taste and aroma 

but also enrich lysine-rich milk by making it nutritionally balanced diet with calcium, iron, 

vitamin B and fibre. Spices and nuts like elaichi (cardamom), kesar (saffron), cashewnut, 

raisin (kismis), pista, almond make the desserts a real royal treat. 

D. Classification of Traditional Indian Milk Products: 

Indian traditional dairy products are primarily categorised into the following way: 

1. Heat-desiccated: 

 

a. Rabri 

b. Basundi 

c. Kulfi 

d. Khoa 

i.  Burfi  ii. Peda  iii. Kalakand 

iv   Gulabjamun v. Khurchan vI. Dharwad Peda 

vii  Kunda  

2. Acid-heat coagulated : 

 

a. Chhana 
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i. Rasogolla ii. Pantooa iii. Sandesh 

iv   Rasomalai v. ChamCham vi. Chhana-murki 

vii.  Chhana podo viii.       Milk cake  

b. Paneer 

 

3. Fat-rich products: 

 

a. Ghee  b. Malai  c. Makkhan 

 

4. Cultured products : 

 

a. Dahi  b. Mishti Doi c. Lassi d. Chhach/Mattha 

 

i. Chakka 

 

1. Shrikhand  2. Shrikhand Wadi 

 

5. Milk-based puddings/sweets/desserts 

a. Kheer  b. Payasam c. Pal  Payasam 

d.    Phirni  e. Ghevar  f. Sevian 

g. Sohan Halwa h. Gajar-halwa i. Cashew Burfi  

(Technology of Indian Milk Products, Aneja et al., 2002) 

E.  Commercialization of Indian Traditional Milk Products: 

It is obvious that Indian Traditional Milk products and desserts have a huge demand among the 

domestic population along with the NRIs who have a strong nostalgia for them when abroad. 

Alongwith them, the non-Indians are also getting familiar to traditional products. A large chunk of Sri 

Lanka, Bangladesh, Pakistan, Nepal and other neighbouring population have similar liking for these 

products. This is why it is a rare opportunity for the organized sector to grab this huge chunk of 

market share by adopting a win-win approach for them as well as consumers in following manner: 

1. Product improvement with respect to food safety, shelf-life, standardization, excellent eye-

catching packaging and branding. 

 

2. Use of automation and mechanization to improve output to meet demand even in the time 

of high demand like festivals. 

 

3. Modernization by integration of base material like khoa/chhana/dahi for manufacturing 

superior end product with excellent sensory characteristics and microbiological quality 

 

4. Establishing huge marketing network by a combination of dealers, super-dealers, MFS 

(model format store), super- and hyper-markets, preferred outlets, refrigerated kiosks, etc. 

 

5. Safe transportation of products with proper refrigeration (both refrigerated as well as 

frozen) for efficient distribution of traditional products 

 

6. Research and Development to formulate more and more ethnic products in basket. 
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7. Extensive media coverage (Advertisement) for greater awareness of the consumers about 

the product. 

Dairy industry of India is mature enough to adopt some mechanization and automation in some 

traditional products like paneer, dahi, lassi, mishti doi, shrikhand, gulabjamun, rasogolla, khoa, ghee, 

Chhas/Mattha/Chhach, Peda, Basundi, Kadhi etc. 

“Innovation is 99% perspiration and 1% inspiration” – Thomas Alva Edison 

A number of Western Technologies can be suitably accommodated in Indian context for 

automation and mechanization of Indian traditional dairy products. 

Fig 4 : Various Western & Traditional Technologies adaptable for Indian Milk Products 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

E.01 Commercialization of Dahi, Lassi, Chhas/Mattha/Chhach and Mishti Doi through  

mechanization/ automation : 

Dahi, Lassi, Chhas/Chach/Mattha and Mishti Doi are made from standardized milk by bacterial 

fermentation. Sugar is added to milk for Mishti Doi and Lassi. Special care is taken to manufacture 

dahi to prevent contamination of milk from non-starter bacteria.  The same plant can be utilized for 

plain dahi and mishti doi with a little modification of sugar addition.   

Extrusion 

Chocolate, Candy Manufacturing &  Packing 

Planetary mixer, Quarg Separator 

Meat Ball making, Dough kneader, portioning 

machine 

UHT processing & Aseptic Packaging 

Basket Centrifuge, TOFU manufacturing, 

automatic packaging 

Continuous deep frying 

Microwave Tunnels 

Idli, Dhosa batter preparation machine 

Peda, Burfi 

Burfi, Peda, Sandesh 

Shrikhand, Raita 

Rasogolla, Gulabjamun, Peda 

Lassi, Kheer, Basundi, Kadhi 

Paneer 

Gulabjamun, Lady Canning 

Heating of in-can rasogolla/gulabjamun balls 

Sandesh, peda, khoa 

Continuous nut cutting/shredding machine Nut processing before addition to products 



Int. J. Bio-res. Env. Agril. Sci., June 2017 

537 
 

The traditional method is modified after setting of dahi in lassi/Chhas/Chhach/Mattha manfucaturing. 

A shearing pump is inserted after setting of dahi and curd is broken into fine particles. After breaking 

into fine particles, chilled water (for Chhas/Mattha/Chhach) or sugar syrup (for Lassi) is added and 

thermized (70-75C for 15-20 seconds) alongwith homogenization (at low pressure) before packing in 

primary and secondary pack. The secondary filled packs are stored in cold store (<5C) before 

despatch.  

E.02 Commercialization of Chhana for Rasogolla Mechanization/Automation : 

Rasogolla mechanization has been possible upto ball formation stage and successfully adopted by a 

number of dairies/sweetshops in West Bengal and Bihar. A few names are Sudha in Bihar, M/s 

Balaram in Jagubazar of Kolkata, Felu Modak in Rishra etc. While Sudha in Barauni, Bihar uses both 

dough-kneader and portioning and ball-forming machine for kneading chhana and chhana balls, rest  

of the sweetmeat-makers in West Bengal use only Chhana-ball portioning and forming machine.  

The use of dough-kneader, portioning and chhana-ball making give the following advantages: 

1. Production remains un-interrupted in festival season when labour supply is erratic 

2. All chhana-balls are of uniform size and weight with minimal variation 

3. Product is microbiologically safer as chhana is least touched by human hand 

4. Per ball manufacturing price is less as output is high and labour involvement is the lowest. 

5. Production is un-interrupted as ball supply is continuous in absence of human fatigue 

E.03 Commercialization of Shrikhand through Mechanization/Automation : 

The base of Shrikhand, a sweetened quarg-like semi-solid sweet-sour product, is dahi. Whey is 

drained from dahi to get chakka or maska. Sugar, natural flavour, spices, kesar, elaichi, nutmeg, 

almond, pista  etc. are thoroughly mixed into chakka to form a soft viscous, homogeneous mass. It is 

extremely popular in Maharashtra and Gujarat. It can be mechanized through fractionation of milk to 

skim milk and cream and re-mixing them after fermentation and processing. 

CONCLUSION: 

Milk is a profitable commodity in India as farmers are getting remunerative price for their produce 

with the steady enhancement of procurement price. Since last 15-20 years, milk is the growth engine 

of Indian dairy industry. This is high time that dairy scientists and engineers will have to focus on 

developing indigenous affordable technologies for reaping rich benefit by value addition by means of 

mechanizing and automating manufacturing of indigenous milk products. These products do not need 

much advertisement as these are already extremely popular among common people. Presently 

whatever technologies are adopted from western counterpart, their price is a limiting factor and is not 

affordable by small and medium entrepreneurs. India must have its own way of low cost R&D in 

automation and mechanization in this traditional field. India can do it as it has already shown to world 

by its low cost Mars-mission. Our country is an immense bank of knowledge with the philosophy of 

“plain living and high thinking” where low-cost technology is possible provided Government boost up 

this sector with proper fund, infrastructure, strengthening preservation of intellectual property rights, 

show-casing lab-to-factory transformation etc.  
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