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MESSAGE
It gives me immense pleasure that Faculty of Dairy Technology, West Bengal University of Animal and Fishery
Sciences is organizing a National Seminar on “Traditional Indian Dairy Products – Prospects of Commercialization”
on 13th March under the aegis of ICAR- World Bank sponsored National Agricultural Higher Education Project _
Innovation Grant.
The central theme of the conference is prospect of commercialization of Traditional Indian Dairy Products.
Traditional Dairy Products of India have been developed over a long period subjected to the amalgamation of culinary
skills, age old wisdom and experience. It goes without saying that in India, no festival, marriage or any special occasion
is complete without serving milk-based sweets. There is also a growing trend and interest in exporting traditional
milk-based sweets. Therefore, a huge scope of commercializing these products exist. The theme of the seminar will
provide an opportunity for meeting of researchers, scientists and specialists who are expert in the field of Traditional
Indian Dairy Products.
I hope eminent speakers will cover the theme of the seminar from different perspectives. I am privileged to
say that this seminar will definitely offer suitable pathways for commercializing our rich Traditional Dairy Products
in a better way.
I wish the seminar a grand success.

R. B. Sharma
National Coordinator (IG)
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MESSAGE

I am extremely happy to know that the Faculty of Dairy Technology, WBUAFS, Mohanpur , Nadia
under the aegis of National Agricultural Higher Education Project – Innovation Grant funded by Indian
Council of Agricultural Research – World Bank is organizing a National Seminar on “Traditional Indian Dairy
Products- Prospects of Commercialization “ at Faculty of Dairy Technology, WBUAFS, Mohanpur Campus,
Nadia.
The theme of the seminar would surely offer excellent opportunities for discussion, exchange views,
ideas and share information on the Traditional Indian Dairy Products which have a glorious legacy in our
country.
The deliberations will help the persons associated with the area of Dairy Science in providing a new
vista of horizon in improving the technological and commercial aspect of Traditional Indian Dairy Products
through collaboration and capacity building.
I congratulate the organizers for organizing this seminar and wish the seminar a grand success.

(Prof. Arunasis Goswami)
Director of Research, Extension & Farms (Actg.)
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From the Desk of the Organizing Secretary
The National Agricultural Higher Education Project (NAHEP) has been formulated by the ICAR in
partnership with the World Bank with a focus to improve and sustain quality of higher in Agriculture. The objective
of the NAHEP for India is to support participating agricultural Universities and ICAR in providing more relevant and
higher quality education to Agricultural University students. NAHEP – Innovation Grant (IG) on “Strengthening
Post-Graduate Education and Outreach Programmes at Faculty of Dairy Technology, West Bengal University
of Animal and Fishery Sciences, Kolkata, West Bengal” is an ambitious plan to reform the post graduate education
and research ecology of the Faculty of Dairy Technology, WBUAFS through constructive ameliorations. The present
seminar on “ Traditional Indian Dairy Products – Prospects of Commercialization” is being organized under the aegis
of this project.
The traditional Indian dairy products and a great taxonomy of sweets not only are an integral part of vast
Indian heritage but also a contributing factor in this development process. Depending upon various methods of
processing, it possesses great social, cultural and economic importance. These products have been developed over a
long period subjected to the amalgamation of culinary skills, age old wisdom and experience. It is estimated that about
fifty percent of milk produced in India is converted into a variety of products such as khoa, chhana, paneer, dahi, ghee,
shrikhand etc .It is having strong foothold not only in Indian market but also having a great export potential because
of presence of Indian diaspora across the globe. But the greatest challenge before us today is not the quantity but
quality of our myriad products. We must plan our strategies from the input point by providing necessary education
and required facilities so that we start with an excellent raw material for our final product which should not only meet
the quality requirement but should also conform to the strict international standards. This may require our attention
in all areas- the process, the equipment design, packaging and marketing of our products.
The National Seminar on “ Traditional Indian Dairy Products- Prospects of Commercialization” is a quite
meaningful theme under the present status of our traditional dairy products. We llok forward with hope, commitment.
Progress and a vision through this seminar.
Thanking you all .
P.R.Ray and K.Halder
Joint Organizing Secretary
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Harnessing the potential of traditional Indian dairy products
Dr K. Jayaraj Rao
Principal Scientist, Dairy Technology Section,
ICAR- National Dairy Research Institute (Southern Regional Station),
Adugodi, Bengaluru – 560 030
Email: jaysharm@yahoo.com
India’s milk production stands at 187.35 million tonnes in 2018-19 as per Press Information Bureau, Ministry of
Animal Husbandry, Dairying and Fisheries, Govt of India (Anonymous, 2019a). India has about 75 million dairy
farms, about half of world’s total dairy farms, accounting for this milk production (ICFA, 2018). About70% of this
milk is handled in unorganized sector whereas 30% is handled by organised sector. About 55% of milk produced is
used for product manufacture and 45% is consumed as liquid milk. Out of 55% milk used for products manufacture,
about 40% is used for manufacture of Indian traditional dairy products. By this, we can understand that huge market
potential exists for traditional dairy products (TDPs). The organised Indian dairy market is a Rs 1,00,000 crore
market (the overall market is Rs 5,67,000 crore), growing at 10 per cent (Anonymous, 2019b), but profitability has
been low and the value-added products’ growth has not gone on expected lines because of high cost of conversion of
milk to dairy products. However, India has an edge over many other countries because its cost of production is lowest
in the world and hence it enjoys a comparative advantage in the production of milk. Contrarily, India has merely
managed to capture only 1% of global dairy trade despite being the largest milk producer. However, India has become
a net exporter of almost all the dairy products.
Traditional Indian dairy products’ market
In the Indian sub-continent, milk confections are very popular. These products are based on khoa/mawa, which is
used as base material for sweets such as gulabjamun, kalajamun, burfi, kalakand, milk cake, peda, rabri, khurchan,
basundi, pantua, kunda and lalmohan. Confections like bal mithai, phirni, pedha, malaipoori, lal peda, Dharwad peda
and thirattupal are region-specific locally available sweets in different parts of India which are preferred by people for
their characteristic taste and texture (Aggarwal et al., 2018). Chhana based sweets like rasogolla, cham cham, rajbhog,
rasmalai etc. are also very popular. Some of the major brands of TDPs are listed in Table-1.
Consuming sweets and gifting them has become part and parcel of Indian tradition. The Indian lifestyle is so adjusted
that sweets and snacks go well at any informal or formal gathering and meetings. On many special or celebratory
occasions, people buy the sweets in large quantities for offering to guests. Indian sweets are good source of profit
margins, mainly because of lower cost of sugar compared to the cost of milk solids. According to one halwai, the
sugar is also sold at the cost of sweets i.e. at least Rs 200 per kg. If 30 kg sugar is used for preparing 100 kg sweets
per day, income from selling sugar component itself is 200 x 30 = Rs 6000 per day. Actual sugar cost debited from
this amount is profit source for the halwai. Profit from other ingredients can support other expenses. Thus, we can
find that several of big sweet manufacturers of the present day had their humble beginnings, and today reached a state
of competing with ‘biggest’ in the market. Today, as per the www source, Haldiram’s becomes India›s biggest sweets
and snack maker with a turnover of $780 million; Bikanerwala: $ 115.4 million; Maiyas: $82.4 million; MTR: $129.2
million ; for Bikanerwala: The operating income witnessed a healthy growth of 25% driven by expansion of capacities
to reach Rs. 663 crore in 2017. The profitability was reportedly at 9.8% in 2017. Amul already has Indian sweets like
shrikhand, basundi and others in its portfolio, but the Indian sweets segment contributes a meagre sum of Rs 1,500
crore (Rs 15 billion) odd to its Rs 23,000 crore (Rs 230-billion) turnover. A major push in this direction of turning
out bigger volumes of strictly quality controlled traditional sweets for commercial sales both domestically and abroad
is needed. Entrepreneurs in Europe, North America and Australia are looking into the prospects of manufacturing
traditional Indian sweets. Hopefully, the coming years will witness taste of Indian sweets spreading far and wide.
The namkeen and sweets industry employs more than one crore people directly and many more indirectly. About 500
types of mithai, namkeen and savories were sold in the country. The branded segment was growing at 25 per cent per
annum, and the market as a whole at 10-12 per cent (Anonymous, 2020). Indian sweets market is worth Rs 8,000 crores.
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Other than sweets, major TDPs are: paneer&chhana, ghee and dahi which utilize 7, 25 and 7% of total milk production
of the country, respectively.

Paneer
Market for paneer is reportedly growing at 25%-30% in the south and by 10%-15% in the north. However, branded
paneer constitutes just 20% of the market, even as branded paneer is capturing the market in the south than in
the north. Current paneer and chhana market is 1.5 million tonnes, expected to reach 1.8 million tonnes by 2020
representing a market size of ` Rs 36,550 crores. Paneer is to India what cheese is to the Western world and is an
integral part of many Indian culinary dishes. However, about 3% of the total market seems to be in organized sector
because many consumers still prefer to purchase from halwai in freshly prepared form rather than stored packaged
ones. But in view of growing hygiene awareness, consumers are slowly preferring branded packaged paneer.

Ghee
The ghee market has reached a value of around Rs 1,990 billion in 2018 with a production of 1.8 million tonnes. The
ghee market witnessed a compounded annual growth rate (CAGR) of 11.1% during 2011-2018. The market is further
expected to reach a value of Rs 4,653 billion by 2024. Ghee is traditionally used as cooking oil in Indian households
and is the second largest category in the Indian dairy industry after fresh milk. With higher consumer acceptance
and availability, along with increasing health consciousness, the cow ghee segment is growing faster than the overall
ghee market. Ghee is used in several Indian sweets providing taste and texture.

Dahi
According to one estimate, the dahi market is expected to reach a value of Rs 1,809.3 billion by 2024. The curd market
in India is currently being driven by the increasing demand from urban regions. Changing lifestyles and increasing
health consciousness among consumers is boosting the demand for packed curd in the country. Further, healthier
varieties like probiotics and low fat types are creating a niche consumer base.

Export potential TDPs
A major market for Indian milk-based sweets is developing overseas. The Indian diaspora about 17.5 million, presents
an exciting avenue for globalization of sweetmeats. In North America alone, this market is estimated at $ 500 million.
The export of ethnic sweets from India mainly khoa- and chhana-based sweetmeats during the last two decades is
increasing (Aggarwal et al., 2018). India’s export of dairy products was 1, 13,721.70 tonnes to the world for the
worth of Rs 2422.85 crores / $ 345.71 millions during the year 2018-19. Major export destinations are: Turkey,
UAE, Egypt, Bangladesh and Bhutan (Source: APEDA). Other countries to which India exports dairy products are:
USA, Saudi Arabia, Malaysia, Afghanistan and Singapore. Imports of Dairy produce in India increased to $ 24.97
millions in 2019 from $ 17.29 million in 2018. Companies such as Haldirams, Balaji, Bikano, Bikaji, Yellow Diamond
and Cornitos had extended their footprint overseas.

Value addition
There is a huge scope for value addition in TDPs done in different ways (Table-2). Value addition enhances profit
margins. Margins in the liquid milk is 4-5 %, and for value added dairy products (VADPs) it reaches up to 34% (1534%). Share of VADPs in the milk and milk derivatives segment is growing at about 15-30 % every year. The main
growth drivers in this segment are curd, ghee and paneer. Demand for value-added products is growing at 20-24 per
cent.

Recently researched products
Traditional Indian dairy products continue to generate interest among researchers. These have potential to become
products pan India. Some of the products recently worked on are shown in Table -3.

Govt schemes
Government in India is farmer friendly and offers protection to farmers’ interests. This is understandable because
most of the dairy farmers are marginal farmers holding 1-2 cows per household. The Department of Animal
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Husbandry, dairying and fisheries, GOI is implementing Dairy Entrepreneurship Development Scheme (DEDS)
for generating self-employment opportunities in the dairy sector, covering activities such as enhancement of milk
production, procurement, preservation, transportation , processing and marketing of milk by providing back ended
capital subsidy for bankable projects. The scheme is being implemented by National Bank for Agriculture and Rural
Development (NABARD). Soft loans up to 12 lakhs are offered for purchase of dairy processing equipment for
manufacture of indigenous milk products at an interest rate of 4.5% onwards. Further, govt is announcing every now
and then export subsidies and incentives in order to promote export of goods in general. Quality of milk products is
still a barrier to entry to the export market, especially in EU and USA.
Business incubators: Central and state governments are promoting entrepreneurship among youth by promoting
various business incubation models as initiative of Make in India programme: Atal Incubation Centres, Technology
Busines Incubators, Agri incubators etc. come in this category. TDPs will be an attractive proposition for business
incubation.

Marketing strategies
Food is innate component of our culture in the country and expectedly Indian TDP business should do well. Consumers
would like to scrutinize and experiment with varieties of foods, so companies need to adapt and be relevant especially
for the recent generations and youth.
Online marketing : Many manufacturers are getting into online marketing with the spread of Internet in the country.
Further, online marketing portals are having flourishing business, like Indiamart, Amazon, Flipkart and several
others. Companies are adopting marketing strategies to attract consumers like Gift packaging and gift vouchers,
valentine gifts, combo packs: Gifting is becoming a key driver for demand for the branded Indian sweets industry.
Many sweet makers, including major players in the real market, have gone online and also in collaboration with
online portals. New entrepreneurs also need to update themselves and launch webportals meticulously to create niche
customers and try to avoid stiff market competitions. The products have to be innovative and appeal to the senses of
consumers.

Market potential
Entrepreneurs need to first study the market potential of the products. For TDPs there is ever growing market
across India, though numerous sweet shops are selling sweets and snacks all over. Another important aspect is how
easily consumers get access to the products. One characteristics of our market is that there exist completely local to
high end customers, so both the types of shops exist in commercial area. Creating niche customers means targeting
net savvy customers who have faith in online business. Online business should be established preferably in thickly
populated locations so that it will save on delivery costs and time.

Responsive website
For a smooth running online shoppe, a trusted and efficient web designer is required who uses creativity to make the
portal user friendly and attractive with colourful displays. All the information a customer needs should be readily
available on the web page and be able to handle large orders especially during festivals. So a secured and foolproof
system of online payment is a must. Nutritional and shelf life information also helps to build customers’ trust.
Advt and special offers: Festival sales of TDPs almost amount to 50% of total year sales. Generally in India, food
companies spend 8-15% of budget on advertising, which may be in range of crores for big players. The total advertising
market itself on the whole is worth more than 50% of the dairy industry value, in India.
Packaging: Traditional namkeen outpaced western snacks a few years ago to become the largest sub-segment after
multinationals and domestic companies pushed their products in the hinterland with attractive packaging and pricing.

Constraints
Since the start of 2018, the Indian dairy sector is going through a tough time. On one hand, our milk production is
increasing at a steady pace and on the other, the procurement price of milk is declining at an alarming rate. Today the
average procurement price from the producer for one litre is Rs 25-35 per litre and average price which the consumer
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is paying for a litre of milk is Rs 50. During the last six months, the procurement price is constantly declining while
the retail price is at the same level. That’s why the producer and consumer both are in stress. The reason behind such
a situation is an overproduction of milk and crash of skim milk powder (SMP) prices in the international market.
Hence, entrepreneurs need to adopt strategies delineated above for successful ventures in traditional dairy products.
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Table-1: Some of the major brands of traditional dairy products
AMUL
Britannia
Haldirams
Bikano
Heritage
Saras
Warna

MTR
Maiyas
Double Horse
A2B
Anand
Nandini
Prabhat

Vijaya
Omfed
Sagar
Vita
HIM
Parag
Nestle

Nova
Tirumala
Verka
Ponlait
Aavin
Creamline Jersey
Hatsun

Dodla
ABT
Nilgiris
Sanchi
Dynamix
Metro
Chitale

Table-2: Value addition to traditional dairy products
Fibre, omega fatty acid, peptide fortification
Phytochemicals incorporated/Herbal infused
Diabetic
Long shelf life

Convenience: in use, purchase
Low calorie
Hypocholesterolemic/Low cholesterol
Organic

Table-3: Some of the recently researched products
Khoa jalebi, chhana jalebi
Surati panir
Lemongrass flavoured lassi,
flavoured milk and paneer
Payasam varieties
Vacuum frying of
gulabjamun

Tirattupal
Halwasan
Malai

Rajbhog
Herbal infused ghee
Low calorie: basundi, rabri, khoa
jalebi, lassi, flavoured milk
Fibre fortified and fruit Convenience products: payasam
dahi
mixes, jalebi mix
Thirattupal
Omega fatty acid fortified dahi

Pinni
Mohantal
Millet products like composite
dairy spreads, finger millet lassi
Fortified milk beverages
Peptide incorporated lassi
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Technological Innovations in Processing of Traditional Indian Dairy Products
M. K. Sanyal
Ex. Professor, Faculty of Dairy Technology
West Bengal University of Animal and Fishery Sciences
Mohanpur Campus, P.O. Krishi Viswavidyalaya – 741 252
Dist. Nadia, West Bengal
Email Id: sanyal_mk@rediffmail.com
No ceremony in India is complete without milk and its products. The country is considered as a golden reservoir of
traditional Indian dairy products (TIDPs), processing of which.is largely confined in the unorganized dairy sector
by the private traders (halwais). Lack of cooling facilities under tropical climate compelled earlier people to convert
milk into various TIDPs to preserve milk solids and the process technologies have remained more or less unchanged
during the past several centuries. In India, milk and milk products accounts for about two-third of the total value of
output from the livestock sector. The share of the livestock sector in the national and agricultural GDP is about 4.5
and 25.8%, respectively. In absence of reliable data, it is assumed that about half of the total milk produced in the
country (176.3 million tons during 2018-19) is utilized for the production of TIDPs, market value of which runs into
billions of rupees. The current market value of khoa-based sweets is estimated to be Rs. 52,000 crores. By the year
2023, the markets for ghee, paneer and dahi are expected to be Rs. 3,93,700 crores, Rs. 1,28,100 crores and 80,710
crores, respectively. These information indicate the significance of TIDPs in Indian society and economy. In general,
processing of most of the TIDPs requires scientific knowledge and artistic ability. The traditional manufacture of
TIDPs suffers from a number of drawbacks, a few of which are enlisted below:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Lack of standardized as well as mechanized procedures for manufacture of a large number of TIDPs
Non-availability of FSSAI standards for most of the products
Intensive energy and labour requirements
Low heat transfer coefficients and bulky equipment
Unhygienic and open to atmosphere operations leading to low shelf life mainly due to poor microbiological
quality
Lack of proper packaging systems
Non-availability of equipment for large volume of production
Long residence time and product inventory in the equipment posing higher risk of bulk spoilage of product
Under-utilization of by-products

Among TIDPs, only a few products like paneer, khoa, ghee, gulabjamun, peda, dahi, lassi, shrikhand etc. have been
successfully commercialized so far by the organized dairy sector. But many more products are waiting to follow
the suit, processing of which need technological innovations to emulate the particular product characteristics and
overcome the challenges. In the present article, an attempt has been made to give an account of the technological
innovations made so far in the TIDPs sector.
Concentrated and desiccated milk products
Khoa
Use of vacuum concentrated milk
Manufacture of khoa by traditional method requires about 455 kcal of energy per kg of milk. But use of concentrated
milk (31% TS by multiple effect evaporator) consumed less than half of the energy (209 kcal per kg of milk) as
compared to the open pan method (control). The resultant product had comparable composition and sensory properties
as that of control. It is now a regular practice in many commercial dairy plants to use concentrated milk for khoa
making.
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Use of RO concentrated milk
Energy consumption in concentration of milk (31% TS) by RO method is about 80 and 25 kcal per kg of milk in batch
and continuous methods, respectively. Use of such concentrated milk for khoa manufacture saves energy significantly
and the product is also comparable in flavor and texture with that made by conventional process.
Use of dried milk
A satisfactory quality khoa could be prepared from roller dried whole milk. But spray dried milk reconstituted to 65%
TS yielded a product lacking in characteristic nutty flavor. Adjustment of the total solids in reconstituted spray dried
whole milk to 40% helped to solve the problem as the milk required longer heating time for enhancing the intensity
of cooked flavor and release of free fat to prevent stickiness.
Use of roller drier for khoa making
Adjustment of process variables like steam pressure, roller speed, degree of concentration of milk and its flow rate,
distance between the rollers and scraping blades etc. could produce an acceptable quality khoa using roller drier.
Vacuum concentrated milk (50% TS) preheated to 740C/10 min was used to make khoa at 25 – 30 psi steam pressure.
A kneader placed at the outlet of the dryer was used to get a homogenous mass of khoa.
Mechanized system
An Inclined scraped surface heat exchanger (ISSHE) is a simple and compact equipment for continuous production
of khoa. The quality of khoa prepared by ISSHE is comparable with that of the traditional product. The chemical
composition and rheological characteristics of such khoa remained uniform throughout the continuous operation.
Multiple units can be installed for increasing the capacity of khoa production.
Khoa powder
Technology has been developed for the production of khoa powder which can be used directly to prepare khoa and
khoa based sweetmeats such as burfi, peda, kalakand, milk cake, gulabjamun etc. Addition of 0.01% BHA and packaging
in tin containers enhanced the shelf life of khoa upto 10 months at 300C.
Gulabjamun
Traditionally gulabjamun is prepared using khoa, wheat flour (maida) and baking powder. NDDB has developed a
continuous machine for production of gulabjamun (capacity: 10,000 gulabjamun/h). Khoa, wheat flour (maida) and
other ingredients are mixed in a planetary mixer to get a smooth dough which is portioned by a machine. The portions
are converted into balls using a ball forming machine and the balls are deep fat fried in a frying tank at 1400C. The
fried balls are placed in a sugar syrup tank (sugar concentration 60%) for 2 h at 600C to prepare the gulabjamun.
Gulabjamun mix powder (GMP)
The ingredients for a good quality GMP consists of roller dried SMP, wheat flour (maida), semolina, vegetable fat
(Vanaspati), baking powder and cardamom in definite proportions. These are mixed thoroughly in a power driven
mixer. Molten vegetable fat is added in instalments for proper mixing. The mix is packaged in laminated pouches and
stored in a dry place. Instant gulabjamun mix powder has a shelf life of six months at 300C. This popular convenience
product has been successfully commercialized by organized dairy plants.

Basundi
Basundi is a partially desiccated sweetened milk product popular in western part of the country. Whole milk
concentrated (2 fold concentration) by RO method is passed through a tubular heat exchanger to develop characteristic
flavor in the product. It is reported that the energy requirements for concentration of milk are about 14, 150 and
about 626 Kwh/1000 kg of water removed by RO, multi-effect evaporator and open pan evaporation, respectively.
Multi-effect evaporator combined with mechanical vapor compression system is also an energy efficient system and
can very well be used for concentration of milk. Scraped surface heat exchanger (SSHE) is suitable for continuous
concentration of thick and viscous fluid, hence can be conveniently used to prepare basundi.
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Rabri
Rabri, a very popular TIDP, is a partially concentrated and sweetened milk product that contains several layers
of clotted cream. Traditionally, it is prepared by simmering whole milk for a prolonged period to get 2.5 -3 fold
concentration, mixing sugar when the desired consistency is reached and by adding flakes of clotted cream. A large
scale process has been developed for making rabri by concentrating buffalo milk (about 2.5 fold) using SSHE and
mixing sugar (6%, by weight of milk) followed by adding shredded paneer to the sweetened concentrated milk to
simulate flaky texture in the product.

Payasam
In-package cooking and sterilization of payasam in retort pouches enhanced its shelf life upto 4 months at 370C.
Concentrated milk, rice (washed and soaked at 300C for 30 min) and sugar were filled in the retort pouches (bursting
strength of 4 psig for 30 s) which were placed in a rotary retorting system rotating at 2 rpm and sterilized at 1210C
for about 25 min (F0 value of 14.76).

Coagulated milk products
Paneer
Industrial method
NDDB has developed an industrial process for manufacture of paneer. Milk heated to 850C through a PHE is cooled
to 750C in a vat and coagulated with citric acid solution. The curd is left to settle for 10 – 15 min without agitation and
the whey drained. The curd is put in cheese hoops lined with muslin cloth and pressed for 10 – 15 min using 3 kg/cm2
pressure followed by dipping in water at 40C for 3 h. The product is cut into desired size, wrapped in parchment paper
and vacuum packaged in laminated pouches.
Long-life paneer
An ‘In-package processing’ approach was adopted to make long-life paneer and prevent loss of milk solids in whey, loss
of energy, variation in quality and recontamination of product after heat-treatment. The pH of vacuum concentrated
milk (30% TS) or UF milk (25% TS) is adjusted to 5.6 – 5.7 and heat treated (1150C/5 min) in a hermetically sealed
package to achieve long stability of paneer at ambient temperature. The yield of the product is about 35 – 40% in
comparison to the 15 – 22% yield in case of conventional paneer.
Chhana
Continuous chhana making
A machine with a capacity of 40 kg of chhana per hour has been designed at NDRI, Karnal. The machine contains
a balance tank, injection chamber, holding coil, cooling chamber and strainer. Standardized cow milk from a balance
tank is pumped at the rate of 250 L/h to an injection chamber in which culinary live steam at 1 kg/cm2 is injected
at the rate of 65 kg/h into the milk. The heated milk (90 - 950C) is mixed with sour whey (50% of the flow rate of
milk) and the milk-whey mixture is circulated through a holding coil for complete coagulation of milk at 800C. The
coagulum is cooled to ambient temperature in a jacketed cooling tank and strained using a jacketed inclined sieve to
remove whey. Chhana (55 – 65% moisture) is discharged through the outlet and collected in a basket. Drained whey is
kept in a separate tank for further use.
Chhana from buffalo milk
Addition of 0.5% sodium citrate to buffalo milk before boiling, dilution of buffalo milk with 25% water and coagulation
with citric acid solution (strength 1%) at 700C (pH 5.1) improved the quality of chhana significantly. It was reported
that incorporation of 0.05% guar gum into buffalo milk helps to produce a chhana that is suitable for sandesh making.
Chhana powder
Chhana powder with a shelf life of 2 and 4 months in air tight and gas packed containers, respectively has been
prepared using tray/roller/spray drying method. Such powder after reconstitution can be used for making sandesh.
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Rasogolla
Use of dried milk
The technology involves reconstitution of whole milk powder to 17% TS, heating the reconstituted milk to boil,
cooling to 700C, coagulation with citric/lactic acid solution (strength 1%, pH of coagulation 5.5), delayed straining
(15 min), cooling the chhana in running tap water, further expulsion of whey for 3 – 4 h, kneading of chhana to a
smooth paste, ball formation and cooking in sugar syrup (50% concentration) for 20 min followed by soaking the balls
in sugar syrup of 40% concentration at 600C.
Dried rasogolla mix
Skim milk is pasteurized and concentrated by UF method (3 fold concentration) at 500C to get a retentate which
contains all the milk proteins, part of the minerals and lactose. This is further diafiltered to reduce the lactose and
mineral contents. The diafiltered retentate is added with pasteurized cream and spray dried. The dried retentate is
blended with additives to produce the desired flavor and texture in the final product. The rasogolla mix powder is
vacuum packaged and stored.

High fat milk product
Ghee
Process innovation in ghee making led to overall improvement in product quality, increase in recovery of product,
reduction in processing time, improved working conditions and overall process economy. Considerable refinement
and mechanization have taken place in ghee manufacturing process. An innovative process for ghee making involves
separation of milk to get cream, pasteurization of cream at 78 - 840C for 16 s, cooling (10 - 120C) and conversion into
white butter in a continuous butter making machine. The butter is melted (45 - 500C) and heated by a spiro-heater to
65 – 750C and serum is separated using a serum separator. The molten fat is finally heated in a ghee kettle at 110±20C,
filtered using a nylon bag filter (100 mesh), allowed to settle in a settling tank and clarified (900C) to obtain ghee which
is packaged and stored. The process not only gives better fat recovery, but saves SNF, water, steam, electricity and time
apart from decreasing the ETP load.

Fermented milk
Shrikhand
Industrial Process
Shrikhand is a semi-solid, sweet and sour whole milk fermented product which is popular in the western part of India.
The process essentially consists of making dahi by heating skim milk (850C/30 min), cooling (300C) and inoculation
with lactic culture followed by incubation (10 – 12 h). Whey is partially removed from dahi using a basket centrifuge
for 90 min at 300C, and shrikhand made by mechanical mixing of cream, sugar and spices/flavor in a planetary mixer
(35 -45 rpm for 40 min) followed by packaging in plastic cups. The process is hygienic, fast and labor saving.
Chakka has also been made from skim milk dahi using UF process. Skim milk dahi is agitated at a slow speed in a vat,
heated to 60 - 620C for 5 min, cooled to 500C and ultrafiltered to get UF concentrate with about 19% TS which is then
pressed to get chakka. The chakka thus obtained is mixed with 70% fat cream, sugar and other optional ingredients (nuts/
flavor/Spices), kneaded in a planetary mixer at 250C to get a smooth semi-solid consistency advocated for shrikhand.
Chakka powder
A semi-automated process for making chakka powder from standardized milk dahi (4% fat) has been developed. A
basket centrifuge was used to partially remove whey from dahi to get chakka which was ground in a colloid milk,
added with water, homogenized (100 kg/cm2) and spray-dried (inlet and outlet air temperature being 185 and 850C,
respectively).
Lassi
Excessive fermentation, enzymatic breakdown or contamination with undesirable microorganisms cause spoilage of
lassi which can be prevented effectively by thermization. To prepare thermized lassi, the curd and sugar syrup mixture
is heated at 600C for 5 min, homogenized and cooled followed by addition of flavor. The product is packaged in
polyethylene pouches. It is claimed that the shelf life of thermized lassi is 35 days at refrigeration temperature.
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Conclusion
People in India on an average spend 40 – 50% of their income on food and TIDPs are integral part of their food
basket. It is commonly believed that the traditional quality of the indigenous milk products suffer, if manufactured
through mechanized production systems. This problem can be solved through innovations in the processing techniques
of these products. Scaling up the operation of intermediate primary products will also prove helpful. An effort is
required to build up elite brands for TIDPs through marketing network and effective communication. Since TIDPs
are consumed regularly by a large number of people, value addition to these products will not only provide health
benefits, but also give better returns to the dairy processors and farmers. A lot of works on technological innovations
in TIDPs sector has been done. But many of these innovations have not been adopted by the dairy industry due to
various reasons. Works on the process development, design optimization, enhancement of shelf life and packaging of
TIDPs are needed to be done fast to harness their potentials. A ‘National Research Centre on Traditional Indian Dairy
Foods’ should be established with proper infrastructure including Business Planning and Development (BPD) unit to
take up research works on various aspects of TIDPs including microbiological quality in a comprehensive manner.
The centre should attract research projects sponsored by dairy industry and funding from different agencies. It should
also generate funds for its survival. Industry on the other hand should extend help by providing back up support for
commercial production trials and market acceptance research for the products developed at the centre, SAUs and
other institutes. Government policy initiatives on entrepreneurship (National Skill Development Mission, Make in
India, Digital India, Start-up India, iCREATE, National Initiative on Developing and Harnessing Innovations), tax
concessions and special funds support start-up culture, advantages of which should be availed by the dairy professionals
particularly the young dairy graduates to provide impetus to the innovations in TIDPs sector. It is our duty to nurture
and enrich TIDPs through innovations as these are integral part of our rich dairy heritage.
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TECHNOLOGY INTERVENTION FOR VALUE ADDITION IN
TRADITIONAL DAIRY PRODUCTS
Utpal Raychaudhuri,
Adjunct Professor, Maulana Abul Kalam Azad University of Technology, Haringhata, Nadia, WB
Indian dairy products have variety of traditional milk based products which of mostly are made of local knowledge
based skill and craftsmanship in small and medium scale production unit. As per available report , 50 to 55% of the milk
produced in India is utilized into value added milk based products by applying different processes , namely heat and acid
coagulation to produce chhana, fermentation for preparing dahi, heat desiccation to make khoa, fat concentration for ghee
, freezing to produce kulfi, etc. All these processes are more or less common in most of the parts of India from very early
period of Indian civilization, and consumers are also keeping their satisfaction with the same traditional taste and satiety.
But the modern world is changing fast with introduction of new products characterized by creative art of craftsmanship,
novelty in skill, and innovation in presentation with each passing day; the dairy segment of food industry in international
market has stretched itself to the top gallant; in terms of business growth, its ameliorating quality and acceptability. The
milk based dairy industries of dry sweets, desserts, chocolates, ice creams, sour cream, cheese, butter oil, cereal mixed
milk desserts, beverages, nutrient fortified health drinks, shakes, moose, etc. have been welcomed with open heart by
consumers as well as industrialists, which thereby resulted in widespread growth and flourishing business of this segment
of food industry. These new line of product range attributing to improved food safety, affordable packaging, increased
shelf life, added nutritional and therapeutic value, palatability and convenience can meet the consumers’ expectations
and demands changing over time.
The dairy industry particularly the organized sectors should have taken initiative to invest in research and development
for innovative dairy products which are having more consumers’ preference and where the degree of innovation would
be cost effective but the degree of return of investment at the earliest break even period.

Understanding Dairy Product Innovation using Nano Technology:
The word “nano” inherited in food from nature particularly fresh foods micro structures are built from molecules
which further break down into molecules during digestion. These molecules form ordered structures like cells, fibers,
gels, emulsions, foams, and liquids, which give foods their various properties (e.g., texture, flavor, shelf-life, nutritional value).
Scientific experimentation image processing technology has shown a variation of the “Scale of Objects” image of microvs. nano-scale worlds with image patterns . The illustrations have confirmed of “things natural” vs. “things in foods”
along a size scale, ranging from 0.1 nm to 1 cm. This is the way of explaining the sizes involved with the “microworld”
[“microstructure”] versus the “nanoworld” [“nanotechnology
Scientific experiments have proved that casein micelles and fat globules, both key ingredients of milk, with casein micelles
ranging in size from 300–400 nm and fat globules ranging in size from 100 nm to 20 μm. Fat globule membranes have
a thickness of 4–25 nm. All structured dairy products (e.g., butter, whipped cream, ice cream, milk, cheese, yogurt) are
composed of these two ingredients plus an even smaller ingredient, the whey proteins, which ranges in size from 0.001–
0.01 μm. So, in fact, dairy technology is not just a micro-technology but also a nanotechnology, and it has existed for a
long time. The dairy industry utilizes these three basic micro- and nano-sized structures to build all sorts of emulsions
(butter), foams (ice cream and whipped cream), complex liquids (milk), plastic solids (cheese), and gel networks (yogurt).
This understanding of nano technology can be exploited scientifically to provide suitable processes in value addition in
traditional products and to develop innovative and novel functional products to achieve targeted consumers’ demand.
The impact and needs of nanotechnology applications in food structure modification and stability namely with mechanisms
of gel forming characteristics of proteins, recrystallization characters of starches, and spreading behavior of fats in
value addition processing of traditional dairy products are required to be emphasized in future research and development
programme.

Reference:
1. Miguel Aguilera of Universidad Católica de Chile, Santiago, Nanotechnology in Food Products: Workshop Summary,
Hardcopy Version at National Academies Press, Institute of Medicine, NIH, Washinton, USA
2. Frans Kampers of Wageningen UR, Wageningen, The Netherlands, Nanotechnology in Food Products: Workshop
Summary, Hardcopy Version at National Academies Press, Institute of Medicine, NIH, Washinton, USA
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PACKAGING OF MILK AND DAIRY PRODUCTS
Bidhan Das
Deputy Director & Branch Head
Indian Institute of Packaging
In a country like India, Milk and Milk Products form an essential component of our diet. There is hardly any other
natural Food is available where we get the required nutrients required for our body better than Milk.
Today India is the no.1 country in production of Milk among all the Countries on the globe.
About 46% of the total milk produced in our Country is consumed in the liquid form and 47% is converted into
traditional products like cottage butter, ghee, paneer, khoa, curd, malai etc., only 7% of the milk goes into the production
of western products like milk powder, processed butter and processed cheese. Among the milk products manufactured
by the organized sector, some of the prominent ones are ghee, butter, cheese, ice cream, milk powders, malted milk
food, condensed milk, infant food etc. The production of milk products is shown in Table 2.
Presently only 12% of the marketed milk is represented by packaged and branded pasteurised milk. The appropriate
packaging of dairy products is of utmost importance not only to preserve nutritive value and saving of wastage,
but also to improve the marketability to achieve better returns. Milk in its various forms gives ample challenging
opportunities to the packaging manufactures from the field of glass, metal, paper, plastics etc. to innovate and
introduce packaging solutions which can be easily adopted in our country. The challenge to the packaging fraternity
is to deliver the nutritious dairy products to the consumer in most economical, hygienic, safe and environmentally
friendly packages.
Packaging plays a vital role in keeping the quality of milk as well as marketing of the products. Packaging is called the
5th “P” of the Marketing Management followed by Product, Price, Place and Promotion. After shifting the marketing
channel form the Grocery shop concept to the Mall Concept “Packaging” plays a major role in selling the product.
Hence “Packaging” is also called “a silent sales man”. Packaging may be described as “a coordinated system composed
of Arts, Science, Technology and Commerce which ensures safe delivery of the products to the ultimate consumer in
a sound condition at minimum overall cost”. There are many definitions of Packaging.
For highly perishable commodities like milk and its products, packaging is very essential for safe delivery of the
product to the consumer without altering its characteristics and nutritive value. Milk and milk products spoil rapidly
at temperatures above refrigeration and in the presence of oxygen and other contaminating agents present in the
atmosphere. The primary function of packaging is to protect these products from the adverse atmospheric conditions
such as oxygen, moisture, heat, light etc. and to present the product in an appealing manner to the consumer. The
important criteria for the selection of packaging materials and systems for milk and dairy products are shown in
Figure.
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Classification of Dairy Products:
Liquid Milk:
Pasteurized milk, Flavoured milk, Condensed & Evaporated milk etc.
Dairy Products: Milk Powder, Butter, Ghee, Ice–cream, Malted milk food etc.
Relatively Newer Dairy Products: Cheese, Yoghurt etc.
Traditional Dairy Products: Paneer, Khoya, Shrikhand , Indian sweets (Sweet Meat) etc.
Liquid Milk

Pasterurised Milk:
In our country, a large quantity of milk was earlier sold in an unprocessed, unpacked condition. Milk was brought
by the vendors in aluminium containers to the doorsteps of the consumers, In the packed form, milk was sold in
returnable glass bottles sealed with aluminium foil cap. Clear glass bottles of 500ml capacity conforming to IS: 1392
– 1967 (specification for glass bottles for milk) were used in the early stage. Now a days lot of Plastic (HDPE) Bottles
are also used in packaging of Milk.
The glass bottles offered certain advantages like transparency, rigidity, hygienic and non-toxic nature and compatibility.
However, due to the inherent nature of glass, certain problems such as high tare weight and fragility emerged. Plastic
pouches replaced glass bottles.
Plastic pouches are generally made of low-density polyethylene (LDPE film). Co-extruded LDPE-LLDPE film is
also used because of its advantage of eliminating pin-hole problems and high Puncture Resistance. The films are of
65-70m thick.
The pouches are formed and filled on Form-Fill-Seal (FFS) machines in capacities of 500ml and 1000ml. The film
should conform to IS: 11805 – 1999 - Film for Milk.
Aseptic Packaging, commonly known as the Tetrapak milk. This system offers a long storage life of about 3 - 6
months, without the need for refrigeration or added preservatives. A tetrapak carton is formed from a composite
material, which has 5 to 6 layers including paperboard, aluminium foil and polyethylene.
In the distribution system, the pouches are placed in reusable multi-trip plastic crates. The crates are made of HDPE
or PP and are nestable and stackable. The plastic crates conform to specifications laid down in IS: 11584 – 1986 Crate
for Milk Pouches.

27

Traditional Indian Dairy Products- Prospects of Commercialization

Flavoured Milk:
The plastic based material used for sachets is of Metallocene LLDPE (m-LLDPE). mLLDPE when blended with 50%
LDPE provides excellent puncture resistance, excellent seal strength and hot tack. Co-extended multiple levels lowdensity films with an outer opaque film and an inner black film for reducing the transmission of light are also used.
In India, flavoured milk drinks are available in sterilisable crown cork glass bottles, glass bottles with aluminium foil
lid or snap-on plastic lid, plastic sachets / Plastic bottles and aseptic packs (Tetra bricks).
Poly carbonate bottles with the leak proof screw cap are also used in place of glass bottles as these are unbreakable
and are much lower in weight (1/6th the weight of glass bottle). PET containers are in use as they are light in weight,
have good sales appeal and are strong.

Condensed and Evapourated Milk:
Traditionally, condensed milk was bulk packed in barrels or tinplate containers. In India, sweetened condensed milk is
the most popular out of all other concentrated milks and is packed in conventional food cans with double seam ends.
Evaporated milk is recently packed in aseptic tetrapaks.
Dairy Products
Butter: The most commonly used butter wrap is the vegetable parchment paper of 45 gsm. Although parchment
paper is greaseproof, it does not provide a sufficient barrier to oxygen. For superior product protection and for longer
shelf-life, aluminium foil laminated to parchment or greaseproof paper is used for which specifications are given in
IS: 7161-1973 Specification for Vegetable Parchment or Greaseproof Paper/Al foil Laminate for Wrapping Butter.
To avoid corrosion of aluminium foil (due to salt and lower pH of butter), it is coated with lacquer and a protective
adhesive between the foil and paper is applied. The wrapped butter is placed in a plastic laminated paper-board carton
to ease handling, distribution and storage at retail outlets under refrigeration.
Recently, embossed aluminium foil backed parchment paper has been introduced for UV light protection and sales
appeal. A popular packaging style in some countries is to use plastic cups and plastic tubs with lids in different shapes
and sizes. For such applications, PP (Polypropylene) and ABS (Acrylo-Butadiene-Styrene) are widely used.
When butter is to be stored for a very long time and transported over long distances, hermetically sealed tinplate
containers are used. Recent development is the use of smooth walled light-weight aluminium containers, which are
convenient, colourful and hygienic.
The containers are provided with printed or un-printed plastic or heat sealable foil lids. Butter packed in the metal
containers has a shelf-life of one year and above.
Ghee: A major portion of ghee was packed in lacquered or un-lacquered tinplate containers of capacities ranging
from 250 grams to 15 kilograms. Ghee packed in tinplate containers is fairly stable and has a shelf-life of over one year
Alternate packages, which are plastic based, are now gradually replacing tins.
For shorter shelf-life, 200 grams, 500 grams and 1 kilogram capacity pouches made of 5 layered Co-extruded
polyethylene film are marketed, which are economical. Ghee is also marketed in lined cartons with flexible laminated
plastics as inner liner materials and in tetrapaks. In both these packs long shelf-life is achieved.
Laminated pouches of metallised polyester based films are also used. For packaging of ghee laminates of polyester,
Nylon-6 and use of high barrier materials such as EVOH and EVAL can also be explored, as these materials could
provide a fairly long shelf-life
Milk Powder: Milk powder is bulk packed in 25 kilogram capacity multiwall paper sacks with plastic liner made of
polyethylene. The two typical structures used are:
4 ply construction of:

5 ply construction of :

One outer ply of crepe paper of 168g/m
Three inner plies of 84 g/m2 natural kraft
One inserted liner of 80 – 90µ LDPE
2

One outer ply of kraft of 70 g/m2
One inner ply of kraft of 70 g/m2 plus 15 g/m2 PE Three
inner plies of kraft of 70 g/m2
One inserted liner of 80-90µ LDPE

Alternatively, the polyethylene liner can be laminated directly to the inner wall of the paper sack.
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The retail packs of milk powder traditionally are 500 grams or 1kilogram capacity tinplate containers with aluminium
foil tagger. The containers are flushed with nitrogen gas for extension of shelf-life.
Plastic (HDPE) bottles are also used for packing skimmed milk powder.
Stand–up pouches of metallised polyester/LLDPE laminates and polyester/LLDPE laminates are used for skimmed
milk powder.
For whole milk powder, a typical structure for a plastic pouch is 12µ polyester/ 9µ Al foil/50µ PE, and when gas
flushed.
Latest development is the increasing use of pouches made from co-extruded film of LLDPE–Nylon–LLDPE with gas
flushing and laminates of Polyester/Metallized Polyester/Co-Ex. LLDPE are commonly used.

Ice Cream:
The packaging should be designed in such a way that the pack performs efficiently to contain the product at freezing
temperatures. Conventional form of packages include paperboard cartons, paper cups and in some cases even metal
containers. Dry ice pieces are wrapped in paper and placed around the ice-cream packs inside an insulated container,
which is generally a corrugated fibre board box.
The various types of packages for ice-cream include:
• Paper board carton which is poly coated Thermoformed / injection moulded plastic containers made from HIPS
(high impact polystyrene),
• PP (Polypropylene) or HDPE (high density polyethylene).
• The materials used for the lids are LDPE (low density polyethylene) or PS (polystyrene). The lids are of snap
on type.
• Laminates of BOPP (biaxially oriented polypropylene) or PET (polyethylene terephthalate) are used for candies.
• Surface printed pouched made of 30-40 Microns Pearlised BOPP are also used.
Malted Milk Food: Malted milk foods are packed in quantities of 200 grams to 1 kilogram in a variety of packages.
The types of packages used conventionally are glass jars, tinplate containers, which are now slowly being replaced
by plastic containers and flexible laminated pouches. Though glass containers are hygienic and safe and offer the
advantage of a long shelf-life, it has the disadvantage of being heavy, fragile and costly. Tinplate containers though
provide good protection from gases and moisture, are likely to rust at body welding or at top and bottom seams.
Tinplate containers are also expensive.
The plastic containers used are blow moulded HDPE or HM– HDPE or stretch blow moulded PET containers / jars,
for brown and white malted milk food products for capacities ranging from 200 grams to 2.5 kilograms.
Besides the plastic containers, the trend is also to use flexible pouches, which may be with or without paperboard
cartons. This type of pack has an advantage of low cost compared to plastic bottles. Moreover, the storage space
requirement is low and the filling operation is comparatively faster
Some of the typical structures of flexible materials used are:
• 50 and 100 grams: 12µ PET/12µ metallised PET/38µ LDPE
• 500 grams: 12µ PET/20µ metallised BOPP/50µ LDPE 12µ PET/12µ metallised PET/50µ LDPE
• 1000 grams: 12µ PET/12µ metallised PET/65µ LDPE

Newer Dairy Products

Cheese:
In India, the traditional package of cheese is a hermetically sealed printed tin-plate container in 400 / 500 grams
capacities. Of late, 500 grams size slabs of cheese are also packed under vacuum in high barrier flexible laminates.
Individual packed slabs are then placed in rectangular transparent injection moulded plastic containers with lid.
Adequate moisture and oxygen barrier properties and to retain the vacuum are:
• Co-extruded LLDPE – TIE – Nylon – TIE – LLDPE
• Co-extruded LLDPE – TIE – EVOH – TIE –LLDPE
• Co-extruded film based on PVDC as the core material
• Laminates of metallised polyester / co-extruded nylon based film
Cheese / cheese spread is also packed in rectangular or triangular chiplets of 25 grams. The wrapping material
generally used is aluminium foil. 8 or 10 Microns of the packed chiplets are placed in an outer plastic or paperboard
container. Cheese spreads may also be packed in plastic tubs or plastic laminated or co-extruded squeeze tubes.
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Yoghurt:
Yoghurt is the product obtained from milk by souring it with harmless lactic acid bacteria. In our country the popular
variety of yoghurt is “dahi” or “curd” and “Mishti Dahi” . In developed countries, the market of this product is rapidly
expanding by the introduction of a wide variety of flavours. The traditional pack so far was the earthenware pot with
a loose cover of glassine or greaseproof paper. Recently, injection moulded polystyrene and Polypropylene cups have
been introduced with aluminium foil based peelable lids. These cups are available in capacities of 200 grams and 400
grams and provide a shelflife of about 10 days under refrigeration. The plastic cups are light in weight, easy to handle
and are hygienic.
In the overseas markets, Polystyrene or Polypropylene plastic cups with heat sealable Al foil based lids are most
popularly seen on the supermarket shelves. The latest trend is to use two compartment packages, wherein crunchy
nuts and dried fruits are housed in one, and yoghurt in the other. After removing the foil lid, the contents could be
mixed before consuming.
Drinking yoghurt in available in 200 ml up to 1kilogram packs. Besides tetrapaks and gable top carton, recently plastic
bottles have also emerged in the Western markets, for this product.

Traditional Dairy Products
Traditionally, Indian dairy products have been manufactured by individual sweet makers“halwais” and small entrepreneurs.
Traditionally, indigenous products have been packed in leaves, paper cartons or paper-board boxes. These materials do
not provide sufficient protection to the product from atmospheric contamination and manual handling.
Use of saran coated films, laminates of aluminium foil with various substrates, metallized films and combinations of
various packaging materials need to be tested for suitability for these products.
For instance, products like, gulab jamun and rasogulla need protection from light, oxygen, ingress or egress of
moisture and micro-organisms; lacquered tinplate can is the most protective material, but this is very expensive.
The pack is extruded and laminated with PP-Al foil material. The foil provides the necessary
water vapour barrier properties, smooth curved corners and good printing surface for multicolour designs. The ends
are injection-moulded and lined with the same type of laminate as used for the body. The size and dimensions can
be adopted to suit the distribution systems and consumer’s needs. The material is heat resistant and suitable for food
contact. Similarly, suitable applications of retort pouches, stand-up pouches, tetrapak cartons and bricks need to be
explored in the Indian dairy industry.
Conclusion
The technological progress and revolutionary improvements in the efficiency and economy of distribution of milk
and milk products have led to innovations in packaging line. New systems, materials, machinery, designs (taking into
consideration the environmental concern) are some of the innovations in the dairy packaging sector.
These innovations have provided greater convenience to consumers, extended the shelf-life of products, lowered the
costs and also led to improvements in sales, better hygienic conditions and introduction of new products and easier
handling. Plastics have played a major role in introducing improvements in the packaging systems and therefore
marketing of milk and milk products. Not only have they contributed in providing longer shelf-life and convenience
but due to their hygienic nature, also helped to deliver the various products in a wholesome and safe manner to the
ultimate user.
However, to meet the global demands, the Indian dairy industry has to strive and match the product and packaging
standards, for which continuous efforts and research is required.
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An Overview of Credit Facilities in Dairy Farming in India
Reshma Sinha Ray

Assistant Professor, Department of Dairy Business Management
Faculty of Dairy Technology, WBUAFS
In 2019, Pushpa Bhatia is too busy in her cowshed focusing on clean milk production and dairy business management
with her teammates. She is a resident of Bhavani Par, a small village in Abdasa Taluk of Kutch, Gujrat, having 10
acres of agricultural land and dependent on agrarian activities. However, the predominance of continuous drought
since 2013 in the Kutch region forced her to think of alternative family income to take care of her children and run
household activities. Dairy was the most popular alternative source of livelihood in the region and she was interested
to venture into dairy business. She purchased 5-10 cattle and set up her dairy firm in 2016. Initially she invested in
dairy related infrastructures with her own resources. As income generated, she aspired to expand the business with
the proper financial supports from commercial banks and other credit institutions (non-bank financial intermediaries).
Initially she has faced challenges to get financial assistances from different institutions. Later, she identified suitable
government schemes and got loans from financial institutions. In order to produce clean milk, she utilized the entire
loan in technological development of dairy infrastructure with monthly repayment schemes. Further, she went
through different skill enhancement trainings which boosted dairy related knowledge and self-confidence to became
an entrepreneur. Now a day, Pushpa is an example of a transformation of a school dropout homemaker into an
entrepreneur and a role model. This is not only the story of Pushpa Bhatia. This is the story of a number of women
entrepreneurs who are breaking barriers in rural areas.
India is one of the largest agricultural economies in the world. Almost 58 percent of the total population is engaged
in agriculture and allied sector activities, contributing less than 20 percent of total Gross Domestic Product (GDP).
Agriculture and allied sector activities can broadly be divided into crop harvesting and animal farming. In 2017, India
has produced 176.27 million tones milk, which contributes 17 percent of the global milk production (FAOSTAT,
2019). Traditionally, in rural areas, male family members are engaged in crop production whereas the women
members are associated with animal farming. Dairy is a female dominated enterprise as active female participation
is significantly higher. The major activities involved in dairy farming includes collection of fodder/cultivation of
fodder, grazing the animals, feeding & watering, cleaning the animals and shed, milking and marketing of milk. The
operations are flexible, staggered depending upon the convenience of the family members, and need not necessarily
be attended foregoing wage employment opportunities—, which drive women participation. Conventionally, dairying
has comparative advantages over the other existing employment alternatives. (Sashikumar 2015)
A. Low cost investment: Dairying is a labour-intensive activity. Hence, large amount of capital investment is not
needed.
B. Lesser labour-hour is needed for dairy enterprises: Unlike the crop production, dairying is less timeconsuming.
C. Credit facilities: In order to promote dairy production, enhance milk quality, procurement, processing and
management of dairy businesses, the Government of India has introduced a number of initiatives. Some of the
schemes are associated with technological progress and others are devoted to entrepreneurship development.
However, due to lack of financial knowledge and financial inclusion the small and marginal dairy farmers fail
to reap the benefit of credit facilities. As a result, the dairy sector remains underpenetrated over the decades.
Here, outlines of the recent flagship schemes and available credit facilities are briefly discussed.

1. Dairy Entrepreneurship Development Scheme (DEDS)
Dairy Entrepreneurship Development Scheme (DEDS) has come into operation with effect from 1 September 2010.
Initially, the Department of Animal Husbandry, Dairying and Fisheries (DAHD&F), GoI launched a pilot scheme
titled “Venture Capital Scheme for Dairy and Poultry” in the year 2005-06. The main objective of the scheme was
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to extend assistance for setting up small dairy farms and other components to bring structural changes in the dairy
sector.
During a mid-term evaluation of the scheme, certain recommendations were made to accelerate the pace of implementation
of the scheme. Taking into account the recommendations of the evaluation study and the representations received from
various quarters including the farmers, State Governments and banks, DAHD&F decided to make some key changes to
the scheme, including changing its name to Dairy Entrepreneurship Development Scheme (DEDS). The main objective
of the schemes are-(a)To promote setting up of modern dairy farms for production of clean milk (b) to encourage heifer calf rearing, thereby
conserving good breeding stock (c) to bring structural changes in the unorganized sector so that initial processing of
milk can be taken up at the village level itself (d) to upgrade the quality and traditional technology to handle milk on a
commercial scale (e) to generate self-employment and provide infrastructure mainly for unorganized sector.

Eligible Beneficiaries:
Farmers, individual entrepreneurs, NGOs, companies, groups of organized and unorganized sectors, etc. Groups
of organized sector include Self-help Groups (SHGs), dairy cooperative societies, milk unions, milk federations,
etc. An individual will be eligible to avail assistance for all the components under the scheme but only once for each
component. More than one member of a family can be assisted under the scheme provided they set up separate units
with separate infrastructure at different locations. The distance between the boundaries of two such farms should be
at least 500 meters.

2. National Dairy Plan Phase I (NDP I)
This is a Central Sector Scheme for a period of 2011-12 to 2018-19. NDP I is a scientifically planned multi-state
initiative with the following Project Development Objectives: (a) to help increase productivity of animals and thereby
increase milk production to meet the rapidly growing demand for milk (b) to help provide rural milk producers with
greater access to the organized milk-processing sector.
The fund allotted for NDP I is about ₹ 2242 crore comprising ₹ 1584 crore as International Development Association
(IDA) credit, ₹ 176 crore as Government of India share, ₹ 282 crore as share of End Implementing Agencies (EIAs)
that will carry out the projects in participating states and ₹ 200 crore by National Dairy Development Board and its
subsidiaries for providing technical and implementation support to the project.

Eligible Beneficiaries:
State Cooperative Dairy Federations/ District Cooperative Milk Producers firm and dairy producers.
3.National Programme for Dairy Development (NPDD)
The Scheme was launched in February, 2014 by merging three Schemes of this department namely i) Intensive Dairy
Development Programmed (IDDP) ii) Strengthening Infrastructure for Quality & Clean Milk Production (SIQ and CMP)
and iii) Assistance to Cooperative (A to C), with the objectives to create and strengthen infrastructure for production of
quality milk including cold chain infrastructure, Procurement, Processing and Marketing of Milk and Milk Products.
The Scheme is being implemented by the State Cooperative Milk Federation through State Government.

Pattern of Funding
The scheme provide assistance for establishment of Bulk Milk Coolers (BMCs) with 50% grant to the States covered
under National Dairy Plan (NDP), 75% grant to Non- NDP States having accumulated profit of one crore or more,
90% grant to Non- NDP States having accumulated profit less than one crore and 90% grants to Hilly and North
Eastern States along with 100% assistance for Automatic Milk Collection unit (AMCU)/Data Processing Milk
Collection Unit (DPMCU) and also setting up / strengthening of Laboratory facilities.
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Eligible Beneficiaries:
State Cooperative Dairy Federations/ District Cooperative Milk Producers firm.
4.Rashtriya Gokul Mission
Aim of the Scheme the “Rashtriya Gokul Mission” has been launched by the Government for conservation and
development of indigenous breeds in a focused and scientific manner. The mission also envisages establishment of
integrated cattle development centers, Gokul Grams to develop indigenous breeds including up to 40% nondescript
breeds. Rashtriya Gould Mission is a focused project under National Programme for Bovine Breeding and Dairy
Development, with an outlay of Rs 500 crore during for three years from 2014-15 to 2016-17.
The Rashtriya Gokul Mission is being implemented with the objectives of: a) development and conservation of
indigenous breeds b) breed improvement programme for indigenous cattle breeds to improve their genetic makeup and
increase the stock; c) enhancement of milk production and productivity; d) upgradation of nondescript cattle using
elite indigenous breeds like Gir, Sahiwal, Rathi, Deoni, Tharparkar, Red Sindhi and e) distribution of disease free high
genetic merit bulls for natural service. Rashtriya Gokul Mission is being implemented through “State Implementing
Agencies (SIA) viz Livestock Development Boards.
Funding Pattern:
Scheme is implemented on 100% grant-in-aid basis

Eligible Beneficiaries:
Rural cattle and buffalo keepers irrespective of caste, class and gender.

5.Dairy Processing and Infrastructure Development Fund (DIDF)
DADF, Government of India (GoI) has issued the administrative approval of the Central Sector Scheme - ‘Dairy
Processing & Infrastructure Development Fund (DIDF)’ dated 21 December 2017. DIDF scheme will be implemented
with a total investment outlay of Rs. 10,881 crore comprising Rs. 8004 crore as a loan from National Bank for
Agriculture and Rural Development (NABARD), Rs. 2001 crore as End Borrower’s contribution, Rs. 864 crore as
GoI’s Interest Subvention and Rs. 12 crore by National Dairy Development Board (NDDB) and National Cooperative
Development Corporation (NCDC) on pro rata basis towards Project Management & Learning.
Funding will be in the form of interest bearing loan, which will flow from NABARD to NDDB/NCDC and in turn
to eligible End Borrowers.

Objectives of the scheme
The scheme have been designed with the following objectives:
To modernize the milk processing plants and machinery and to create additional infrastructure for processing more milk.
To create additional milk processing capacity for increased value addition by producing more dairy products.
To bring efficiency in dairy processing plants/producer owned and controlled dairy institutions, thereby enabling
optimum value of milk-to-milk producer farmers and supply of quality milk to consumers.
To help the producer owned and controlled institutions to increase their share of milk, thereby providing greater
opportunities of ownership, management and market access to rural milk producers in the organized milk market.
To help the producer owned and controlled institutions to consolidate their position as dominant player in the
organized liquid milk market and to make increased price realization to milk producers.
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Scheme Area
The scheme will be implemented across the country.
These schemes have been implementing across the country and a number of people are receiving the benefits. NABARD
has provided credit facilities for the dairy farmers, co-operatives and entrepreneurs under different headings.

Institutional Credit Facilities
i. Self-help Group
Under Self Help Groups (SHGs) credit linkage (the flagship programme for women empowerment being implemented
and promoted by NABARD), after meeting the consumption needs, lion share of credit was given to livestock based
livelihoods as they are emerged as very important income generating activities and also complementary to sustainable
agriculture. Such women entrepreneurs not only harvested income from livestock products but also reaped benefits
by converting cow dung into vermi compost in a group activity mode. The group activity mode is instrumental in
overcoming the problems of operational and marketing risks. If the success story of Jayalaxmi SHG promoted by
NABARD assisted Women Development Cell of Kolhapur DCCB, it is not out of context. The group has chosen
dairy enterprise as first livelihood option, they have become successful in enhancing their income, and this in turn gave
immense confidence to group members leading to cultivation of sugarcane on lease land. The group activity did not
stop there and it had established agro service centre.
There are 7.9 million SHGs covering 11 million households with a ` 13,691 crore savings. About 4.7 million SHGs
have bank loan outstanding of ` 57,119 crore (31.03.2017). There is a good scope for covering large number of SHGs
which are yet to be credit linked. Further, deepening of the credit is major issue as per member finance is only `
10,000 and for undertaking any livelihood activity, the per member finance has to be five folds of exiting one. Banks
can leverage these groups for promoting livestock based livelihoods as they could enhance the income substantially.

ii. Joint Liability Groups (JLGs)
Apart from small livestock farmers, tenant farmers who are engaged in agriculture are not getting credit either
for crop husbandry or for investment in allied activities. Therefore, NABARD has taken initiative in formation of
JLGs and their credit linking with banks under its promotional programmes. There are 22.4 million JLGs across
the country. NABARD promotional interventions on this regard could instill confidence among the banks about
JLG mode of financing. For doubling the income of these tenant farmers, dairy, sheep, goat and pig farming, offers
excellent scope and RFIs can create a win-win situation by transforming credit potential in the form of JLGs into
their business opportunity.

iii. Umbrella Programme on Natural Resource Management (UPNRM)
Umbrella Programme on Natural Resource Management (UPNRM), a credit programme where in minor grant
is bundled into major credit to address comprehensively the requirements of capacity building and other support
services for establishing successful enterprises. UPNRM facilitate replication and up scaling of best practices and
models of holistic, participatory and financially sustainable livelihood activities for improving the livelihoods of the
rural poor based on the sustainable natural resource use and management. The credit programme also aimed at
innovative delivery channels including banks. Under this programme also dairy sector commanded substantial loan
amount with an innovative combinations like milk production cum bio-gas generation, milk production cum organic
manure production and milk production cum market linkages. As on 30 November 2017, NABARD has sanctioned 89
under Animal Husbandry Sector with a loan and grant component of ` 97 crore and ` 11 crore respectively.

Convergence, collectivization and market access
The process of globalization has opened several opportunities for the domestic dairy farmers as they are familiar with
modern technical knowledge, product differentiation and proper guidance. However, penetration into niche markets
has associated challenges like demand for quality products, aggregation and collective marketing action. Apart from
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familiar cooperative dairy institutions like AMUL and MILKFED, others (majority of small and marginal dairy
farmers, who are not part of successful cooperatives) could not overcome these problems. Therefore, two pronged
strategy viz., quality enhancement and collectivization, is necessary for enhancing accessibility of small dairy farmers
to niche markets. In order to tackle the problems on quality front, modernization of milk procurement and storage
infrastructure, establishment of modern processing facilities and strengthening of veterinary infrastructure are
some of the key areas which have to be promoted. Accordingly, NABARD is playing proactive role by dovetailing
incentives available under GoI schemes and Agriculture Marketing Infrastructure Scheme into select milk unions’
modernization plan for milk procurement and milk cooling aspects at the level of village / cluster of villages. For
enabling the collective action on the part of livestock farmers especially milk producers to address the problem of
aggregation and marketing, NABARD’s producer organization window offers excellent opportunities especially in the
areas where cooperatives are weak or non-functional.

Conclusion
In India, over the decades, dairying has been considered as a potential means of alleviating large scale unemployment,
especially in rural areas. Women participation is significantly higher in dairy activities. Successful dairy enterprise not
only improves the socio-economic status of rural women, but also assures a sustained and assured means of income
to supplement their income from the main enterprise. If all stakeholders contribute to overcome the constraints
in dairy development women can become modular dairy entrepreneurs. In order to be an entrepreneur, one of the
crucial challenges is lack of knowledge of ongoing schemes of the Government and sources of appropriate credit
facilities. Hence, financial awareness programmes are necessary. In agricultural sector, NABARD is the apex banking
institution, hence, it finance and refinance products along with promotional interventions or innovations address
credit needs of the entire value chain of dairy sector viz., breeding facilities, veterinary care, production, procurement
/ aggregating, processing, cooling, storage, transportation and marketing.

Source:
1.
2.
3.
4.
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Incubation Centre and Entrepreneurship Development
Avijit Sarkar
Dept. of Dairy Business Management
Faculty of Dairy Technology
West Bengal University of Animal and Fishery Sciences
Introduction:
The annual population growth rate of India is 1.2% (World Bank data, 2015) .As per report from the United Nations
Development Program (UNDP) released in April 2016 , India shall face a serious challenge of finding jobs for a
growing population over the next 35 years.
Hence, India needs job makers instead of job seekers. One single entrepreneurial unit impacts so many lives and
agencies directly or indirectly:•
•
•
•
•
•

It provides financial security to its’ employees
Value and satisfaction to customers
Support system and trading to other businesses and industries
Revenue to government by paying taxes; income to financial houses by paying interests for loans
Contribution to schools, colleges, health institutions, infrastructure etc.
Foreign currency to the economy through exports

Agro based Entrepreneurship:
Agriculture and allied sectors are considered as mainstay of the Indian economy. It contributes nearly 22 per cent
of Gross Domestic Product (GDP) of India. About 65-70 per cent of the population is dependent on agriculture for
their livelihood.
‘Agriculture and allied’ industry is further divided into several segments out of which animal husbandry and livestock
play a vital role in promoting the welfare of rural masses. The Indian Dairy Industry has acquired substantial growth
momentum from the 9th Five-year Plan onwards.

Our Objective :
•
•
•
•
•

To promote setting up of modern dairy farms for production of clean milk
To encourage heifer calf rearing and thereby conserve good breeding stock
To bring structural changes in the unorganized sector so that initial processing of milk can be taken up at
the village level itself.
To bring about upgradation of quality and traditional technology to handle milk on a commercial scale
To generate self employment and provide infrastructure mainly for unorganized sector.

Importance of Incubation :
Like a new born baby for the first few hours, a startup is incubated in Incubation Center which gives a chance to bring
business in shape before it reaches out to the world.
In India, most incubation centers are hosted by an academic institute and funded by DST (Department of Science and
Technology)  which gives them access to government agencies as well as easy reach to professors and students in the
college.
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Role of Incubators:
The primary role of any incubator worthy of the name is to help nascent companies by providing resources, access to
industry mentors, interactions with other entrepreneurs and perhaps most importantly, patient capital, to get through
the survival stage. Provision of Physical Infrastructure, Business Assistance, Management Guidance and Consulting,
Environment Services are a few core areas for which Incubator’s role is of paramount importance.

Funding Sources:
According to a recent study, over 94% of new businesses fail during first year of operation. Lack of
funding turns to be one of the common reasons.
A few funding options for Indian business:
1) Bootstrapping for startup business:
Self-funding, also known as bootstrapping, is an effective way of startup financing, specially when business
is just started. One can get his family and friends to contribute. Thus ,it is easy to raise fund due to less
formalities or compliances and less costs of raising.
2) Crowdfunding as a Funding Option:
It’s like taking a loan, pre-order, contribution or investments from more than one person concurrently. An
entrepreneur puts up a detailed description of his business on a crowdfunding platform. He mentions the
goal of his business and plans for making a profit i.e. how much funding he needs and for what reasons
etc. The investors can read about the business and give money if they like the idea.
Some of the popular crowdfunding sites in India : Indiegogo, Wishberry, Ketto, Fundlined and Catapooolt.
3) Angel Investment for Startup:
Angel investors are individuals with surplus cash having keen interest to invest in upcoming startups.
They prefer to take more risks in investment for higher returns.
List of popular Angel Investors in India – Indian Angel Network, Mumbai Angels, Hyderabad Angels.
4) Venture Capital For Business:
Venture capitals ( VCs) are professionally managed funds who invest in companies that have huge potential. They
usually invest in a business against equity and exit when there is an IPO or an acquisition. VCs provide expertise ,
mentorship and evaluate the business from the sustainability and scalability point of view.
Well known Venture Capitalists in India : Nexus Venture Partners, Helion Ventures, Kalaari Capital, Accel
Partners, Blume Ventures, Canaan, Sequoia Capital and Bessemer Ventures.

5) Funding from Business Incubators & Accelerators:
Early stage businesses can consider Business Incubator and Accelerator as funding sources. They assist hundreds
of startup businesses every year.
In India,a few popular names : Amity Innovation Incubator, AngelPrime, CIIE, IAN Business
Incubator, Villgro, Startup Village and TLabs.
6) Funds By Winning Contests:
An increase in the number of contests has tremendously helped to maximize the opportunities for fund raising.
It encourages entrepreneurs with business ideas to set up their own businesses. In such competitions, either
competitor has to build a product or prepare a business plan.
A few popular startups contests in India :NASSCOM’s 10000 startups, Microsoft
BizSparks, Conquest, NextBigIdea Contest, and Lets Ignite.
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7) Raising Money through Bank Loans:
Funding from bank would involve the usual process of sharing the business plan and the valuation details along
with the project report based on which the loan is sanctioned.
Leading Indian banks : Bank Of Baroda, HDFC, ICICI and Axis bank have more than 7 to 8 different options to
offer collateral free business loans.
8) Business Loans from Microfinance Providers or NBFCs
9) Govt. Programs that Offer Startup Capital
The Government of India has launched 10,000 Crore Startup Fund in Union budget 2014-15 to improve startup
ecosystem in India. In order to boost innovative product companies, Government has launched ‘Bank of Ideas
and Innovations’ program.
Government backed ‘Pradhan Mantri Micro Units Development and Refinance Agency Limited (MUDRA)‘
starts with an initial corpus of Rs. 20,000 crore to extend benefits to around 10 lakhs SMEs. Shishu, Kishor and
Tarun are three categories of loans available under the promising scheme.
SIDBI also offer business loans to MSME sector.
10) Quick Ways to Raise Money for Business
There are a few more ways to raise funds for business.
i)Product Pre-sale: Selling product before it is launched is an often-overlooked and highly effective way to raise
the money needed for financing business.
ii)Selling Assets: Once someone overcome the crisis situation, he can again buy back the assets.
iii)Credit Cards: Business credit cards are among the most readily available ways to finance a startup .Interest
rates and costs on the cards can be detrimental to a business owner’s credit.

Conclusion :
Start up incubation has been globally recognized as an important mechanism for upping the entrepreneurial outside
sources is an important part. If anyone bootstraps and remain without external funding for too long, it may be unable
to take advantage of market opportunities .India has a large pool of semi skilled and unskilled workforce .It can be
harnessed and engaged in a productive manner which can help further in success of new business ventures.
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Chhana Jhili – A lesser known Traditional Indian Dairy Product
S.K.Bag1 and P.R.Ray2
1 Department of Dairy Engineering
2 Department of Dairy Chemistry
Faculty of Dairy Technology , West Bengal University of Animal and Fishery Sciences , Mohanpur
Campus , Nadia , WB- 741252
Introduction:
About 50 -55 % of the total milk produced in India is converted to dairy products by the process of heatacid coagulation, heat desiccation, fermentation etc.and about the 10% of the total milk products produced
are chhana and khoa based.These sweets are available at all part of the country at all season.These products
worth rs 20,000 crore to milk.The chhana based sweets are very popular in eastern part of India.
Chhana jhili is a chhana based deeply fried sweet product originated at Puri and Nimapara regions of Orissa.
It is made by chhana,suji and maida mixing to form a batter,then it is deeply fried in edible vegetable oil
and thereafter soaked in sugar syrup.It has irregular shape and golden to dark brown colour,having rich
caramelised flavour,soft body,spongy texture.When dipped in sugar syrup the shelf life of the product is
2 – 3 days at room temperature.
Materials & methodology for the product/process:
Channa jhili is a chhana based deep fried sweet product.It is traditionally prepared by using the mix of chhana,suji/
maida and then fried in vegetable oil.

Flow diagramme for standardisation method of chhana jhili preparation
Reception of mixed cow milk

storage

Filtration/clarification

Packaging in pouch or tub

Standardisation of milk

chhana jhili

Heating to 80 0C

Soaking in sugarsyrup(40 -45% sugar
syrup/700C/3 hr)

Cooling to700C

Deep frying(approx. 150C/12 to 15 min)

Coagulation by the addition of citric acid(3-4%)

Extrusion through an aperture of a thick cloth

Cooling of coagulum at room temperature/10 min

Formation of batter (moisture ̴60%)

Straining

Addition of water

Chhana

Addition of 15% suji

Kneading
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Basic Science & Engineering Principles & Practices Involved:
Attempts were made using chhana containing 3% and 4% fat and the 4% fat containing chhana showed better quality
chhana jhili .The product made from 3% fat was acceptable but little chewy body. Suji and maida acts as a binding agent.
Using suji the quality of chhana jhili was better having a spongy and porous body. The jhili made with maida was
less porous and crumbly. The best quality observed by using 15% suji on chhana basis which shows a soft and spongy
body and uniform texture. Addition of less quantity suji ,the product showed chewy and little hard body. The moisture
content of chhana jhili was standardised 55 to 60%.When the batter content about 50% moisture, it shows a non spongy
and thick body. Beyond 60% moisture gave the product having difficulty in retaining the shape where jhili batter stuck to
the frying pan was poor quality. The best temperature found for frying jhili was 150 -1600C for 10 to 15 min or till the
brown colour appeared on the surface. Low temperature frying results a hard and chewy product and high temperature
frying shows hardening and cooked core of the product. The optimum sugar syrup soaking conditions were found to be
at 40 to 45 % sugar concentration by sensory evaluation and soaking temperature at 700C for minimum 3 hr soaking.
Reducing the sugar syrup concentration shows low sweetness and low temperature like 50 to 600C soaking temperature
needs long time for complete the absorption of sugar syrup in chhana jhili.

Quality Issues & Technical Challenges:
The quality of the jhili was soft and spongy with porous core. The colour of the jhili was golden brown and had
irregular shape.It was observed that approx. 12 units were fried at a time in 800-1000 ml of sunflower oil. The initial
weight of the raw chhana jhili unit was about 20 gm. Frying reduces about 3 – 4 gm of weight due to evaporation and
the weight becomes almost double after soaking the fried unit in sugar syrup, overnight. Therefore each unit normally
absorbed 13 – 15 gm of sugar syrup during soaking. The final weight of the chhana jhili after soaking of sugar syrup
became about 30 gm each unit.

The physico chemical characteristics of chhana jhili
Constituent
Moisture
Fat
Protein
Sucrose
Ash
Other carbohydrates
pH

Range(%)
39.0 -43.0
8.5 – 10.0
8.5 – 10.0
20.0 – 22.0
0.56 – 0.70
16.5 – 19.5
6.00 – 6.13

As the packaging condition is not yet been standardised ,the shelf life of the product is less. An attempt was made
to increase its shelf life by appropriate packaging and preservation techniques. Generally Saal leaves, Polyethelene
pouches, paper board cartoons to tin/aluminium cans are used for packaging of chhana jhili. As the use of tin cans are
expensive in India ,efforts were made to study the utility of different type of flexible and semi rigid packaging films
like pollyethelene, polyvinyl chloride,polypropylene andvarious laminates.

Potential for Commercial application/Value addition:
Shelf life of channa jhili at room temperature:
Conditions
Packed in pouch
Packed in polystyrene tub
Packed in pouch(hot filled)

Shelf life(days)
5 -6 days
4 – 5 days
10 – 12
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Conditions
In tub(hot filled)
In pouch(addition of 1000ppm sorbic acid as preservative)
In tub(1000 ppm sorbic acid as preservative)

Shelf life(days)
7–8
22 – 25
20 – 22

Chhana jhili stored under refrigerated condition shows the shelf life
Condition
Packed in pouch(without any heat treatment)
Packed in tub
Packed both in pouch and tub( hot filled samples)
Packed in pouches and tub(addition of preservative)

Shelf life(days)
30
25
30 days
A month

Summary:
A standardised methodology of the preparation of channa jhili now has been made along with improved packaging
system.Different type of preservative is added to increase the shelf life of the product.The product has uniform
quality,golden brown colour,better body and texture,better taste and flavour and after all a very good shelf life.It has
a better scope of being marketed even in distant areas.
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Food Safety Practices for Rural Dairy Farming
P. R. Ray1 and L.Haldar2
1 Dept. of Dairy Chemistry 2 Dept. of Dairy Microbiology
Faculty of Dairy Technology
WBUAFS. Mohanpur
Introduction
Most of the individuals do not fascinate themselves with healthy and safe food practices in domestic lifestyle, and
consume as such, just in order to satisfy one’s appetite. We, at our ground level tend to continue this habit of unsafe
practices forever and ever and is quite impossible for us to eradicate it fully. Meanwhile, we may be consuming
dangerous toxic chemicals, soap solutions, saw dust, pollutants which not only remains undetectable to an unaided eye
but causes contamination, initiating various diseases, thus deteriorating health. Therefore, many industries have taken
a likely approach in maintaining safety practices during each step in the production level.
Another act of intentionally degrading the quality of food is adulteration by various means in producer level as well
as in manufacturing levels. These hamper the nature and quality of food and may also lead to contamination of the
food materials which in one way or the other reach the consumers. Thus, safety practices need to be established in time
at the producer level which covers mostly the rural areas and the urbanised consumer areas. Many food manufacturing
companies, processors or food service establishments conduct their own food analysis for the safety of foods, so even
almost every dairy industry has their own safety practices. In the producer level, quality and safety awareness is of
utmost importance with respect to health and it also affects the rural prosperity especially in rural milk production.

Food Safety Acts
Over the past decades many food safety acts and resolutions have been implemented worldwide which focus primarily
on the quality of foods being produced and manufactured. One such act is The Food Safety and Standards Authority
of India (FSSAI) which has been established under Food Safety and Standards Act, 2006, which unites many such acts
that have yet established food related standards in many departments. This Act merges various Acts like Prevention of
Food Adulteration Act, 1954, Fruit Products Order, 1955, Meat Food Products Order, 1973, Vegetable Oil Products
(Control) Order, 1947, Edible Oil Packaging (Regulation) Order, 1988, Milk and Milk Products Order, 1992, etc.
FSSAI conducts study on the present condition of food available in the market, bringing awareness to the consumers
and in aim to improve the quality of food for consumption.
As milk is considered near to perfect food in nature and consumed by all, FSSAI places standards for milk procurementand
processing in high priority

Safety In Rural Dairying
Quality is an old and recurrent issue in the dairy industry. In the past, the quality focused mainly on hygienic and
organoleptic properties of milk. Issues of milk quality now are more complex with more contradiction with interest
in both in and out of the dairy industry. The notion regarding the quality of milk can no longer be limited to the
production level but extends fully to the rural dairy farming as well. As the National Council for the Rural Areas
(RLG, 1998) said, the food production system should not only produce safe and good food, it “has to produce trust as
well; i.e. trust that food is produced with the required care for the eco-system, animal, landscape and natural values.”
Safety practice in rural dairying is of chief importance as most percentage of milk is procured in rural areas and
handled by unorganized sectors. In such case, milk production at the producer level must be carried out hygienically.
Care should be taken so that milk producers do not use adulterants in order to enhance the shelf life of raw milk,
which in case if handled by unorganized sectors shall not be able to remove the same. Therefore, safety in milk
production should be handled in rural milk producer level.
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India is considered as the largest milk producer worldwide, and the world milk market is growing largely with export
of large number of milk products overseas. In order to maintain and improve the standard in world market the quality
of milk produced needs to improve and so safety measures need to be adopted by farmer’s/ milk producer. It is very
important to maintain hygiene during milking or handling milch animals as not to contaminate milk, which decreases
the shelf life of raw milk, as ours being a tropical country which may aid in flourishing the population of undesirable
micro-organism. Thus, milk quality needs to improve at the ground level, in order to meet the growing demands in
Asian-overseas market.
If a glance is shed in the urban market, the consumers tend to become more and more aware concerning food safety and
health, and at the same time purchase only standard products from standard markets. With this in aim, the standards
need to improve at production as well as producer level. First hand precautions like, keeping the milch animal clean
by proper bathing, keeping track of its medical history, maintaining its health, maintain the milking interval, giving
required and regular veterinary treatments if required, maintain the barn or cattle housing clean and many more,
so the animal doesn’t become a store house of disease. Men and women in-charge of handling cattle should be made
aware of these things by various means of awareness programs and should be educated.
Other factors are keeping oneself clean day in day out, using clean tools- whatever is required during milking, not
adulterating the milk, proving quick transportation of milk to the nearest chilling centre, are very much necessary in
rural milk production level.
In order to carry out such process, many federations and unions provide enriched cattle feeds to the poor farmers and
organize educational programmes to motivate them. In this context, the government agencies and industrial companies
are responsible at community level for building sustainable business to provide local and national prosperity. The said
guidelines and objectives mentioned in the Standard act need to be implemented into specific actions and targets.
Therefore, it is the responsibility of such agencies to make the dairy farmers a responsible person in implementing
safety and standards in his level, not only for his benefit but country as a whole.

Conclusion
It can be concluded that small dairy farm developers and farmers need to be made aware of safety and
standards by us, the professionals. This is not just desirable for poverty reduction for poor, but also
feasible, even in changing circumstances of more concentrated supply chains with more demanding buyers.
Therefore, it is necessary that each and every willing farmer be sensitized, trained, exposed to Good Dairy
Practices (GDP). All the experts and members involved in diary development should formulate a strategy
for the involvement of producer on the importance of food safety form the producer level onwards. While
much that needs to be done is straight forward, such as provision of awareness, fostering the institutional
educations to allow small farmers to deal with the emerging supply chains will require patient work, tailored
to specific circumstances. The road to achieve such is very challenging but our combined efforts shall bring
more prosperity to rural farmers and urban consumers as well. The future of all small dairy farm holders
may well not lie in farming, but the measures to stimulate the rural non farm economy, provision of public
goods, institutional development—are largely the same as those for rural development as well.
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Elements of Ghee Flavour
Partha Pratim Debnath

Assistant Professor, Faculty of Dairy Technology
West Bengal University of Animal and Fishery Sciences, Mohanpur, Nadia – 741 252
1. Abstract
Ghee is the pure clarified milk fat. Flavour is the most important attribute in ghee followed by texture. The characteristic
flavour of ghee increases its popularity and acceptance. Normally, a well prepared sample of ghee has a pleasant,
cooked and rich flavour. The two most important parameter which plays the most important role in improving the
flavour of ghee is fermentation of cream and butter and the clarification temperature of ghee. FFA (Free fatty acid),
carbonyls and lactones are the major group of compounds contributing ghee flavour. Maillard reaction play a very
important role in the formation of various ghee flavouring compounds like maltol and furfural. Direct cream ghee is
generally more preferred over creamery butter and pre-startification method of ghee manufacturing.

2. Introduction
Ghee is derived solely from milk or curd or from desi (cooking) butter or from cream to which no colouring matter
or preservative has been added. It is prepared mostly from cow or buffalo milk. . Flavour is a composite attribute,
comprising mainly taste, but with overtones of smell, feel and temperature perception. Nature and quantity of the
free fatty acids in ghee---play an important role for its flavour. Short chain fatty acids like butyric, caproic, caprylic
contribute significant ghee flavour. Carbonyls and lactones are the other compounds contributing ghee flavour. FFA
are produced from fatty acid glycerides by lipolysis during fermentation of milk or cream and processing treatments
while preparing ghee. About 95 % of carbonyls in ghee are non-volatile. Di-carbonyls are the fermentation products
of lactose and citrate. Glyoxals & furfurals are browning products of lactose caramalisation.Lactones are formed
when fat is subjected to high temperature. δ-lactones are the chief component among them.
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3. Outline of ghee preparation
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4. Factors affecting ghee flavour
4.1 Effect of ripening on ghee flavour
Flavour characteristics of ghee prepared from direct cream method was improved when cream was innoculated (@3
%) with Streptococcus lactis subsp. Diacetylactis DRC I at 30 ° C for 18 hours. Qualitative changes in flavour components
were not observed. Un-ripened ghee had lower FFA (Free fatty acid) (% oleic acid) and lower flavour score (out of 10)
(0.36 and 5.4 respectively) compared to ripened ghee (0.54 and 6.756 respectively). GLC (Gas Liquid chromatography)
analysis showed comparatively higher concentration of individual fatty acids and volatile carbonyls of ripened ghee.
Fatty acid and carbonyl make up of ripened ghee were similar to un-ripened ghee. Flavour almost similar to desi ghee
was produced by ripening. The metabolic products formed by the starter activity played the main role for the flavour
enhancement of ripened ghee. Lactose, citrate and glucose were the three main metabolites. The maximum increase
in FFA was contributed by lactose followed by glucose and citrate.

4.2 Effect of heat treatment on ghee flavour
Improvement in ghee flavour was noticed when cream was heated at 120 °C. Thus it was evident that solids-not-fat
(SNF) contributed significant ghee flavour. The presence of more SNF in direct cream ghee led to the formation of
slightly cooked or caramalised flavour. Pronounced cooked flavour was found in direct cream ghee heated at 130 °C.
However, caramalised flavour was absent in ghee prepared from creamery butter method due to low SNF content.

5. Role of Maillard reaction products in ghee during manufacturing and storage
The flavour of ghee is not assigned to a single compound but to a wide group of compounds which include aldehydes,
ketones, fatty acids, carboxylic acids, lactones and alcohols. These compounds are formed during the heating process
by protein and lactose reactions, oxidation of lipids, degradation products of protein, lactose and FFA. Storage of DC
ghee, CB ghee and PS (Pre-stratification) ghee at 60°C in air for 2 weeks resulted in oxidative degradation of milk
fat, particularly increase in aldehydes and FFA. Presence of volatile maillard reaction products (MRP) were found in
DC and CB ghee but not in PS ghee. MRP rapidly declined in DC and CB ghee over the storage period probably due
to the formation of acetic acid. Stronger aromas were found in DC and CB ghee as compared to PS ghee. DC ghee is
preferred over CB ghee because of stronger and richer aromas produced by the greater amounts of MRP in DC ghee.
Concentration of MRP compounds in DC and CB ghee like HMF (Hydroxy Methyl Furfural) and Maltol were similar
after storage whereas pyranone was undetectable after two weeks of storage.

6. Evaluation of volatile flavour compounds in ghee by GC–MS (Gas chromatography and Mass
Spectrometry)
Desi ghee (DG) made from fermented cream in laboratory and industrial ghee (IG) samples collected from the market
were considered for GC-MS analysis for the identification of volatile flavour compounds. Thirty Six compounds
were detected in DG as compared to twenty to twenty nine compounds in IG. DG volatiles comprised of maltol,
5-hydroxymethyl furfuraldehyde, dihydrodihydroxypropanone, 1, 3-butanediol and 1-octanol which were absent in
IG. IG had lower amounts of acetic acid as compared to DG. The concentration of identified fatty acids, methyl
ketones, aldehydes, lactones and alcohols were more in DG volatiles than IG.

7. Ghee flavour simulation in butter oil and vegetable fat
Butter oil has a bland flavour whereas ghee has a pleasant flavour. Skim milk powder (SMP) (spray dried) (20 % w/w)
and spray dried skim milk dahi (5 % w/w) were used for inducing identical flavour as desi ghee in butter oil. Butter
oil was treated at 120 °C for 3 min with proper stirring. Spray dried skim milk dahi was superior in imparting ghee
flavour as compared to SMP. Starter culture used to prepare dahi before spray drying did not have any significant
difference. Skim milk, cultured milk and cultured cream were used to impart ghee like flavour in vegetable fat. The
most suitable flavour inducing agent was cultured cream because it comprised of both butter fat and SNF which was
important for developing ghee like flavour in vegetable fat.

8. Conclusion
Ghee is one of the most widely used products in the country with about 30-35 % milk products being converted
into ghee. The characteristic flavour of ghee is considered as the most important criterion for acceptance. The ghee
flavour is due to various compounds, mainly FFA, carbonyls and lactones which are formed during the manufacturing
process such as fermentation and heating. Thus appropriate ripening conditions and clarification temperature will give
characteristic ghee flavour.
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Potential of Ghee Residue in Dairy Sector
Kuntal Roy
Assistant Professor, Department of Dairy Technology
Faculty of Dairy Technology, WBUAFS, Mohanpur Campus
Introduction
Ghee residue is the by-product of ghee, characterized by chocolate brown to dark brown colour. During preparation
of ghee the solids not fat present in cream or butter get churned and precipitated at the bottom. This precipitated
mass is known as ghee residue. Lots of ghee remain entrapped insideghee residue even afterfiltration of ghee. Ghee
residue is rich in valuable nutrients, antioxidants. However, in large ghee manufacturing units, it is thrown away as
an industrial waste because of which there is a loss of appreciable quantity of nutrients in terms of fat, protein and
minerals. At household level it is consumed with roti or rice, or sometimes it is used as cattle feed. Ghee residue, being
rich in valuable nutrients, offers an enormous opportunity for dairy sector.Utilization of these ghee residues, will not
only minimize the environment pollution but also can add extra bundles of note into the individual’s account. The
proper utilization of ghee residue would, therefore, be beneficial as well as profitable. In need of proper utilization
ghee residue, researchers have developed the process of recovering as much fat as possible from ghee residue as well
as the process of preparingdiversified food products from ghee residue. The proper way of utilization of ghee residue,
the way of getting profit from ghee residue are delineated in this topic.

The yield of ghee residue
The profit from ghee residue depends on several factor. The minimum amount of ghee residue produced per day is
one of the major factor. The yield of ghee residue depends on the amount of solids not fat (SNF) present in cream or
butter from which ghee is to be prepared and the method of ghee preparation. It was reported that amount of ghee
was about 1/10th of total ghee produced (Dairy India 2007).

Recovery of ghee from ghee residue
In large scale industry,either centrifugal method or pressure method is used for recovery of ghee from GR. The
centrifugal method gave 25% yield of ghee fat (efficiency 46%), whereas pressure methods (hand screw press and
hydraulic press) gave yield of ghee residue within the range from 44.2 to 46.7% (efficiency 61 to 74%), respectively.
Hand screw-press method was found to be simple, efficient, practical and economical.
In small scale industry or at household level, recovery of fat is done by boiling ghee residue in water, subsequent
coolingby sprinkled cold water. During boiling the fat from ghee residue comes up and solidifies on cooling.The
solidified fat can easily be separated from water. The separated fat can be reused on next day during ghee preparation.

Processing of ghee-residue
Though the ghee residue possesses a soft and smooth texture, by the end of the month the grains becomes very
hard and gritty owing to the change in the rapid textural characteristics during the first 15 day. Several researchers
tried out different means to improve the sensorial quality of ghee residue. Processing of ghee residue eliminates the
undesirable characteristics like bitterness, dark colour, any off burnt flavour etc. It also yields soft and smooth texture
essential for edible preparations.

Methods of ghee residue processing
Treatment 1: Ghee residue is cooked in boiling water for 30 min.
Treatment 2: Ghee residue is cooked in boiling solution of 1.0% sodium bicarbonate for 30 min.
Treatment 3: Ghee residue is washed with 59% alcohol followed by cooking in boiling water for 30 min.
Treatment 4: Ghee residue is washedwith 50% alcohol followed by boiling in 1% solution of Sodium bicarbonate for
30 min.
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Treatment 5: Ghee residue with 2% vinegar is autoclaved after treatment (3) at 15 psi for 10 min.
Treatment 6: Ghee residue with 2% vinegar is autoclaved after treatment (4) at 15 psi for 10 min.
Among the above treatments Treatment no. 4 was found as the best to remove excess fat from the ghee residue and
improve the texture.But at farm / household level Treatment no. 1 is considered as best, as it is easy.

Ghee residue-based food product preparation
1. Preparation of Candy:
Processed ghee residue (1.0 Kg)
↓
Addition of Sugar Syrup (50% brix) @ 50-60% of ghee residue
↓
Mixing and stirring
↓
Heating (over slow flame)
↓
Sticky Mass
↓
Addition of coconut powder (20% of the weight of ghee residue)
↓
Mixing
↓
Spread over a Tray
↓
Cooled
↓
Cut into cubes
↓
Packaging in parchment paper

2. Preparation of chocolate
Processed ghee residue (1.0 Kg)
↓
Addition of sugar (50 - 625 g)
↓
Mixing and cooking (over a low flame)
↓
Dough formation
↓
Cocoa powder (500 g) + Skim Milk Powder (70g)
↓
Stirred vigorously
↓
Pat formation
↓
Sprayed over a plate
↓
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Cooled overnight
↓
Cut into cubes or slabs
↓
Packaging in parchment paper

3. Preparation of edible pastes for sandwich
Processed ghee residue (1.0 Kg)
↓
Addition of Salt (2.5- 3%) + Marmite a Yeast Product (0.1-0.5 %)
↓
Mixing and cooking (over a low flame)
↓
Stirred vigorously
↓
Paste Formation
↓
Cooled
↓
Packaging in a Container

4. Preparation of burfi-type sweet
Processed ghee residue + khoa (1:1 on Total solid basis)
↓
Mixing of sugar (75 % of TS)
↓
Heating with vigorous stirring (10 – 15 min.)
↓
2/3rd mix is sprayed over a greased tray
↓
rd
1/3 mass mixed with chocolate powder (8% of TS)
↓
Sprayed over the first layer
↓
Cooled at room temperature
↓
Cut into uniform size and shape

5. Preparation of bakery products (Nankatai type cookies and sponge cake)
Ghee residue can be used in preparation of nankatai type cookies or sponge cake. It can replace 20 and 30% of
vanaspati fat in nankatai type cookies and sponge cake, respectively.
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Potential of Traditional Milk Based Sweets in Dairy Sector
Anindita Debnath

Assistant Professor, Department of Dairy Technology
Faculty of Dairy Technology, WBUAFS, Mohanpur Campus
Milk is known as a balanced food. The demand for milk and milk products is observed in every stage of our life from
childhood to old age. The contribution of milk and milk products in socioeconomic life of Indians ispromisable. India
is the largest milk producer in the world. Recently the total milk production in India is about 176 million ton/year. In
India, 60% of total milk production is marketable surplus milk. About 50% of that marketable surplus milk is used as
liquid milk and remaining 50% used for preparing milk products. Since age old time the necessity as well as popularity
for milk and milk products have been observed. Popular traditional Indian milk products are dahi, ghee, paneer,
chhana, chhana based sweets, khoa and khoa based sweets. The milk and milk products offer enormous opportunity
to dairy industry. It is possible to get enough profit by preparing milk products with low capital investment. Several
people are associated with this profitable businessrelating to milk products specially traditional milk-based sweets.
There are three types of units for business viz. small units (e.g. small sweet shops), medium unit (big sweet shops), big
organised sector (cooperative unit, private farm). The present paper, illuminates some radiance onthe potentiality of
traditional milk-based sweets (TMBS) in dairy sector, limitation and means of improvement.

Immense potentiality of traditional milk-based sweets
Milk and milk products plays an important role in socio economic as well as religious life of Indian people. India is
the goldmine of TMBS. Recently, TMBS become popular not only in India but in the world. In India, specially in rural
area, the availability of milk, increasing demand of sweet products and low raw material costi.e. 30-40% of sale price
make the business on TMBSa profitable one.

Limitations in business of traditional milk-based sweets
The TMBS are still produced in unorganized sector at small to medium scale. The method of manufacturing of most
of the TMBS are not standardized and confined to sweet manufacturers. As a consequence, the quality or standard
of the TMBS varies with batch wise, shop wise and place wise. Because of lacking in proper planning, the sweet
manufacturers use to face problems in maintaining the quality of sweets, preservation of sweets and marketing. The
reasons behind the problems faced by sweet manufacturer are delineated hereunder.

The reasons behind the problems
1. Lack of clean milk production and collection.
2. Nonuniform quality of milk
3. Lack of standardized method for preparing milk products.
4. Lack of awareness about personnel hygiene.
5. Selection of unsuitable area for sweet shop.
6. Lack of clean drinking water, electricity and drainage system.
7. Absence of quality control programme.

Mode of improvement
1. Select the suitable area for market /shop
2. Clean drinking water, electricity should be available and drainage system should be proper.
3. Raw material should have good quality
4. Milk products should be prepared by following the standardized method.
5. The utensils should be made of stainless steel.
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6. For large unit, it is advisable to use semi automated technology (e.g. use of planetary mixer for kneading of chhana,
multipurpose vat, pump, basket centrifuge, plate heat exchanger for heating or cooling of milk etc.).
7. The awareness programme should be arranged to increase the awareness on personal and production hygiene.
8. Before starting a business a training should be taken on different milk-based products.
9.To maintain the quality of milk and milk products it is advisable either to keep contact with different food testing
laboratory or to establish own food testing laboratory.

Method of preparing some popular sweetmeats
Rasogolla: It is a chhana based sweet. Cow milk chhana is most suitable for rasogolla preparation. The method of
preparation is given below.
Cow milk
↓
Heating to 90°C
↓
Cooling to 80-85°C
↓
Add Citric acid solution (strength 2%)/ whey at 80-85°C to milk till clear whey separation
↓
Keep undisturbed for 5 min-10 min
↓
Whey is filtered out through muslin cloth
↓
cow milk chhana
↓
kneading of chhana
↓
Make chhana ball of 14-15 gm weight
↓
Cook the ball in boiled sugar syrup (strength 60%) for 25 min
↓
Soak the ball in sugar syrup at 50°C (strength 40%)
↓
Rasogolla
Pantooa: It is also a chhana based sweet and prepared from cow milk chhana.The method of preparation is given below.
Cow milk chhana
↓
Chhana (300g), wheat flour (30-35g), sugar (3g) and baking powder (3g) / chhana: khoa (4:1) 300g, wheat flour (3035g), sugar (3g) and baking powder (3g)
↓
Mix the ingredients and knead
↓
Make ball of 14-15 gm weight
↓
Cook the ball in oil at 120°C
↓
Soak the ball in sugar syrup (55% strength) at 60°C
↓
Pantooa
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Chaitali Chakraborty
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Introduction
Milk testing and quality control is an essential component of any milk processing industry whether small, medium
or large scale. Milk being made up of 87% water is prone to adulteration by unscrupulous middlemen and unfaithful
farm workers. Moreover, its high nutritive value makes it an ideal medium for the rapid multiplication of bacteria,
particularly under unhygienic production and storage at ambient temperatures. We know that, in order for any
processor to make good dairy products, good quality raw materials are essential. A milk processor or handler will only
be assured of the quality of raw milk if certain basic quality tests are carried out at various stages of transportation
of milk from the producer to the processor and finally to the consumer.

I. Rapid Quality Checking of Raw Milk
A. Lactometer Reading:
Procedure:
a) Mix the milk sample gently and pour it gently into a measuring cylinder (300-500 ml).
b) Let the Lactometer sink slowly into the milk.
c) Read and record the last Lactometer degree (ºL) just above the surface of the milk.
Interpretation:
If the lactometer reading is lower than 24 then it indicates the presence of added water.
B. Clot On Boiling (COB):

Procedure:
a) Take 5 ml of milk and place the test tube in boiling water bath for 5 min.
Interpretation:
Formation of curd or flakes indicates developed acidity in milk sample.
C. Titratable Acidity:
Procedure:
a) Take 10 ml of milk and add few drops of phenolphthalein solution.
b) Titrate against 0.1 N NaOH solution.
Interpretation:
Appearance of pink color indicates the end point.
Calculation:
Titratable Acidity (% Lactic Acid)= 9VN/W
A = volume in ml of 0.1N sodium hydroxide solution used for titration
N = normality of Sodium hydroxide solution
W = weight in gm of sample (Weight of sample = Volume of milk x specific gravity)
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D. Fat Test: (Gerber Method)
Procedure:
a) Take 10 ml of Gerber acid (90% Conc. H2SO4) via an automatic dispenser in to the milk butyrometer.
b) Pipette 10.75 ml of well mixed milk sample at room temperature and put it into the butyrometer gently along the
side of the butyrometer
c) Add 1 ml of Amyl Alcohol.
d) Cork the butyrometer, shake and keep inverting the butyrometer until a deep chocolate color is observed.
e) Put the butyrometer in the centrifuge at 650C and spin for 5 min
f) Read the result and record
Adulteration in Milk and Milk Products
What is Adulteration?
Milk or milk product adulteration is an act of intentionally debasing the quality of it offered for sale either by the
admixture or substitution of inferior substances or by the removal of some valuable ingredient. Milk or milk product
adulteration taken into account not only the intentional addition or substitution of substances which adversely
affect nature, substances and quality of foods, but also their incidental contamination during the period of growth,
harvesting, storage, processing, transport and distribution.
“Adulterant” means any material which is or could be employed for making the milk or milk product unsafe or substandard or misbranded or containing extraneous matter;

Milk or milk product is declared adulterated if:
•
•
•
•
•
•

A substance is added which depreciates or injuriously affects it
Cheaper or Inferior substances are substituted wholly or in part
Any valuable or necessary constituent has been wholly or in part abstracted
It is an intimation
It is colored or otherwise treated, to improve its appearance or if it contains any added substance injurious
to health
For whatever reasons its quality is below the standard

Adulterated milk or milk product is dangerous because it may be toxic and can affect health and it could
deprive nutrients essential for proper growth and development
II. Finished Products Tests for Adulteration
A. Adulterant:
i) Starch:
Procedure:
a) Take 3 ml of milk in a test tube then boil it and allow to cool.
b) Add 1 drop of I2 solution.

Interpretation:
Blue color indicates the presence of starch.

ii) Sucrose:
Procedure:
a) Take 1 ml of milk and add 1 ml 0.5 % resorcinol solution.
b) Boil it in water bath for 5 min.
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Interpretation:
Appearance of deep red color indicates presence of sucrose.
iii) Pulverized Soap:
Procedure:
a) Take 10 ml of milk and add 1 to 2 drops of phenolphthalein solution.
Interpretation:

Appearance of pink color indicates the presence of pulverized soap.
B. Neutralizer:
i) Na2CO3/ NaHCO3 and NaOH/ KOH:
Procedure:
a) Take 5 ml of milk and add 5 ml of ethyl alcohol and 2-3 drops of rosalic acid solution.
Interpretation:
a) Appearance of red rose color indicates the presence of Na2CO3/ NaHCO3 .
b) Appearance of pink color indicates the presence of NaOH/ KOH.
C. Preservative:
i) H2O2:
Procedure:
a) Take 5 ml of milk and add 1 ml of KI solution.
Interpretation:
Development of yellow color indicates the presence of H2O2 .To confirm the test add few drops of starch solution.

Microbiological tests for milk and milk products
The microbiological quality of milk can be evaluated by examination of total microbial load, group of microbes
affecting processing and storage, indicator organisms of hygienic production of milk at farm level. The total bacterial
load in raw milk is estimated by indirectly by dye reduction test and directly by total plate count/standard plate
count technique. The coliforms in milk are detected and estimated for determining the hygienic milk production and
processing and indicate the possible presence of pathogens.

A) Estimation of microbial load in raw milk
i) Mythelene Blue Reduction Test (MBRT)
A certain quantity of milk and methylene blue dye are taken and mixed in air tight container and is incubated. The
microorganisms in milk will grow and consume oxygen and thus the milk oxidation and reduction potential will be
lowered down to reduce the methylene blue dye to leuco-form (colourless state). The total time taken to reduce the
methylene blue dye is called methylene blue reduction time (MBRT), which is inversely related to the initial microbial
load in the milk sample. Higher MBRT indicates the lower initial microbial load in milk and vice-versa.

Materials
•
•
•
•
•
•
•
•

Test milk and boiled milk samples (control)
Sterilize test tubes
Sterile pipettes (1.0 ml and 10.0 ml)
Rubber bung (sterilize by boiling in water)
Forceps
Methylene blue dye solution for MBRT
Water bath incubator (37±1°C)
Gas flame
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Protocol
1. Ascetically, transfer 10.0 ml of milk in a sterile test tube with the help of 10.0 ml sterile pipette.
2. Add 1.0 ml of methylene blue solution in the test tube with the help of 1.0 ml sterile pipette.
3. Replace the cotton plug of the test tube with as sterile rubber bung with the help of forceps and tight the rubber
bung to make the system air tight.
4. Mix the content by inverting the test tube for 2-3 times for uniform distribution of dye in the milk.
5. Incubate the test tube in a thermostatically temperature controlled water bath (37±1°C) and periodically check the
disappearance of blue colour fat half an hour intervals and note down the time of reduction. The total time taken
is called methylene blue reduction time (MBRT).
6. Similarly, run a negative control using boiled milk along with the test sample to ensure the proper methodology
and materials used.
7. Compare the MBRT with standard chart to get about the quality of milk.

MBR time and quality of raw milk (BIS standard)
Grade of milk
Very good
Good
Fair
Poor

MBR time (h)
5 and above
3 and 4
1 and 2
½ or less

ii) Total Plate Count/ Standard Plate Count
For assessing the microbiological quality of raw milk, it is generally examined for total plate count. A defined volume of
test portion or series of decimal dilutions of the sample is mixed with the culture medium in petridishes and incubated
at 37°C for 24-48 hrs. The colonies are counted and the number of viable microorganisms per ml of sample is calculated.
Plate Count Agar is equivalent to the medium recommended by the British Standard Institution, International Dairy
Federation, and International Organization for Standardization for the enumeration of microorganisms in liquid milk.

Materials
•
•
•
•
•
•

Milk and milk product samples
Dilution blank (99 and 9 ml normal saline; 0.9% sodium chloride solution in distilled water)
Petridishes
Pipettes (1 ml and 10 ml)
Nutrient agar (NA)
Plate count agar (PCA)

Protocol
1) Aseptically transfer 11 ml or g of representative milk or milk product sample in 99 ml normal saline and mix the
content homogenously and this is 1st dilution.
2) Transfer 1 ml from 1st dilution into 9 ml normal in test tube and mix the content homogenously and this is 2nd dilution.
3) Prepare the decimal dilution upto 10-6 using sterile 9 ml dilution blank.
4) Transfer 1 ml of each decimal dilution (10-4, 10-5 and 10-6 dilution) into three sterile petridishes.
5) Add to each petridish 12-15 ml of melted and cooled sterile PCA or NA (40-45°C).
6) Mix the contents thoroughly by rotating the petridishes clock-wise and anti-clock wise and allow to solidify on a level surface.
7) Incubate the petridishes in inverted conditions at 37°C for 24-48 h.
8) Count the colonies on un-crowded petridishes (30-300 colonies per petridish) and record the results.

C) Enumeration of coliforms
The coliform group of bacteria comprises all aerobic and facultatively anaerobic, gram-negative, nonspore-froming
rods able to ferment lactose with the production of acid and gas at 32 or 35°C within 48 h and form pink colonies on
Violet Red Bile Agar. 1st and 3rd dilutions are plated for enumeration of coliforms.
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Role of Milk and Milk Products For doubling Farmers’ Income
Goutam Kumar Das

Department of Dairy Technology, WBUAFS, Mohanpur, Dist : Nadia, West Bengal
1. Introduction- Indian Dairy Industry - SWOT Analysis:
Strengths : Milk is the costliest in India when compared to other dairying countries, (b) increasing purchasing power
day by day due to elevated disposable income, (c) demand of milk and milk products are increasing day by day, (d)
vast cattle population (about >25% cow and >50% buffalo) vis-à-vis world, (e) comparatively lower labour cost , (f)
no dearth of quality manpower, (g) cheap crop residue/agriculture products and (i) predominantly A2 genetic variant
buffalo and Indian cow breed vis-à-vis their western counterpart.
Weaknesses : (a) Low yielding animals, (b) poor infrastructure/power situation in villages, (c) not so modern
milk collection system, (d) inadequate milk quality, (e) inadequate modern cattle rearing/management system, (f)
inadequate cold chain management system and (g) wide species-wise variation in milk yield
Opportunities : (a) Chance of enormous job creation in dairying, (b) greater investment opportunity in dairy
field, (c) greater export potential, (d) transformation of village economy, (e) opportunity of popularizing ethnic
sweetmeats & Indian dairy products and (f) great contributor to GDP
Threats : (a) Pressure on grazing land and water source, (b) erosion of indigenous robust breed through indiscriminate
cross-breeding, (c) unscupulous middlemen tinkering with milk quality and profitability of farmers, (d) lack of better
awareness among farmer about quality parameters of milk, (e) increased methane gas production : global warming
threat and (f) adulteration (such as synthetic milk) is the biggest menace.

3. Farmers’ Income - contribution by dairying : some statistics:
Employment generation by agriculture in rural India is 48.9%. Contribution of agriculture and allied sector
including dairying is 18.1%. CAGR of agriculture and allied sector is 4.1%. Milk contributes more than onefifth of the agricultural products and contributes 70% of the livestock value outputs.
Four-point action plan by Government to augment farmers’ income :
(a) Remunerative prices to farmers ;
(c) Reforming agricultural policy and

(b)
(d)

Raising productivity of animals ;
Relief measures to farmers

(a) Farmers’ Income : Remunerative prices to farmers :
Two broad measures are recommended :
i.

Marketing reforms : Best available model most presumably is India’s largest co-operative Amul’s four-tier
(VCS-DCS-State Federation – National Federation) model. This has been proved to be the most efficient and
transparent model for success in dairy business removing unscrupulous middlemen to take advantage of the
situation. One way, there are many farmer-producers producing milk in small amounts scattered over a large
area to keep the supply chain intact at a fair price all round the year without any disruption. The farmers
also get bonus for their loyality apart from the price of basic milk they pour. On the other hand, consumers
are getting products at reasonable and affordable price which has created a “win-win” situation for both the
farmers (value for many) and the consumers (value for money).

ii.

Minimum Support Price (MSP): The existing co-operative (Amul) model has MSP built in it considering
single-axis pricing for buffalo milk and double-axis system for cow milk. The system encourages the concept
of price vis-à-vis quality that promotes the concept : “the better the quality, better is the price”. This not
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only ensures upliftment of quality as a whole but also creates enthusiasm among farmers to go for quality
dairying.

(b) Farmers’ Income - raising productivity :
Problem : Too many low yielding milch animals hamper the national productivity. There is drastic need of
genetic improvemnet of cattle and average Fat/SNF increase in the resultant milk. Average annual yield of
Indian cattle is 1172 kg which is 50% of the world average. A lot of co-ordination and support are needed from
Government in selection of breed, proper nutritional management, animal healthcare management - to improve
animal productivity and income of the farmers. A proper co-ordination is needed among planners, researchers,
ICAR-SAUs-KVKs, animal science and agricultural universities, business entities, co-operative dairies, milk
federations etc. to help farmers to multiply their income and prosperity.

(c) Farmers’ Income : agricultural policy :
Major problem : Proper policy of land-holding to animal rearing will have to be formulated as majority of
the country’s population is highly dependent on agriculture. High-yielding varieties of fodder cultivation and
distribution of seeds among farmers at an affordable price or developing alternative feed, like azola-cultivation,
may also be promoted in search of cheap source of high-protein feed, as animal feeding constitutes the lion’s share
of milk price. ICAR and SAUs should develop models of farming system for different types of socio-economic
and bio-physical settings combining all their technologies in a package with focus on farm income.

(d) Farmers Income - relief to farmers:
Several relief measures have been suggested to elevate farmers income. These are:

A. Exemption of dairy farming from income tax:
Milk is nutritionally excellent, balanced with fat, protein, mineral, carbohydrates and fat-soluble vitamins as
well as water-soluble vitamins alongwith bio-active peptides. It is an excellent natural nutraceutical and must be
poromoted for food and health security as a holistic approach. It has been experienced that return per unit of land
for dairying is much better than that of crop.

B. Availability of proper funding :
Milk is produced in India by 60% landless and marginal farmers. Government must take some positive steps
towards funding this potentially vibrant sector by funding via nationalized banks, rural banks, NBFCs, NABARD
etc. through soft loans to promote dairying as a livelihood of the farmers and double their income.

C. Improving infrastructure, road, rail, power etc. :
Even after seven decades of Independence, difficult terrain, inadequate road condition, erratic power situation,
onslaught of drought and flood, remoteness of collecting villages from processing units, difficult transportation
etc. pose challenges against milk procurement. Proper planning with respect to develop rural infrastructure like
road, electrification, affordable house, transportation of milk and agricultural produce will have to be developed
on war-footing.

D. Proper insurance of animals and crops :
Proper insurance plan will have to be formulated to provide adequate risk coverage for the huge livestock resource
which is a potential source of income for the farmers. They should be immuned from sudden calamities like
epidemics, flood, drought etc. Presently insurance coverage in livestock sector is abysmally low (only 6%).
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4. India - land of possibilties:
(a) Milk production : More than all EEC countries, 165.7 Million Tonnes (2016-17) as compared to 55.6 Million
Tonnes (1991-92).
(b) Cattle population : Cattle population, particularly, buffalo population is half the world’s population (around
57%). Buffalo Milk powder from India demands premium in international dairy trade due to more protein
content in it. Moreover, it is an excellent raw material for khoa, paneer and mozzarella cheese.
(c) Joint OECD-UN-FAO Agricultural outlook : It has been revealed that the most of India’s milk is consumed
as fresh milk. This shows milk production and consumption is the fastest one and revenue generation is also
fast due to minimum gestation period.
(d) Number of farmers in India: 75 million (i.e. 7 crores and 50 lac). This is a very positive side of the economy
because the base of production is wide. If a farmer increases his/her income, by double/triple or quadruple,
his/her income will also grow likewise.

5. Growth-driving factors of Indian dairy industry :
Indian dairy industry is fast changing due to the following reasons:
(i) Demographic changes :
1. Population growth		

2. Urbanization

3. Economic growth

4. Rising income level

(ii) Changes in Food habits :
1. Fast-changing food habit 2. Increasing demand for instant food
2. Requirement of ready to eat (RTE) food due to more number of working women
3. Demand of fast food
4. Demand of modified food
(iii) Emergence of wellness industry :
1. Health Foods (nutraceuticals)

2. Value-added foods 3. Functional foods

(iv) Changes in manufacturing and packaging :
Technological innovations and productivity in :

a.

Processing

b. Packaging c.

Automation

6. Increasing farmers’ income, how ?
If we calculate farmers’ income from the lowest level of Rs. 5000 and as high as Rs. 45000 (considering the poorest
in North-east and wealthiest in North India), doubling of this income is possible @19% per annum in compounded
form (excluding other factors like inflation etc.) as follows:
Present Income (Rs.)
5000

2019
5950

2020
7080.5

2021
8425.8

2022
10026.7

10000

11900

14161

16851.59

200533.39

15000

17850

21241.5

25277.39

30080.09

20000

23800

28322

33703.18

40106.78

25000

29750

35402.5

42128.98

50133.48

30000

35700

42483

50554.77

60160.18

35000

41650

49563.5

58980.57

70186.87

40000

47600

56644

67406.36

80213.57

45000

53550

64724.5

75832.16

90240.26
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Ways to double farmers’ income :
a) Increasing gross income b) Stabilizing income and c) Reducing costs
a) Increasing gross income :
(i) Improving productivity (ii)

Better market price realization (iii) Special policy measures

b) Stabilizing income : Continuous assured marketing of dairy produce and no disruption either through cooperative and private dairies and their procurement system or aligning with MFS (model format stores), private
entrepreneurship, contract farming, sweet hubs etc. are possible avenues to stabilize farmers’ income. Both central
and state governments will have to create such ready market for farmers round the year.
c) Reducing Cost : It is the best way to increase income by efficiently removing the non-value added steps from
the dairy farming activities, improved breed and high yielding animals, reducing feed and fodder cost (promoting
alternate feed like azola-cultivation), improvized nutrition and hard management system, etc. to reduce input costs
drastically.
d) Integration and diversification: Farmers’ income may be integrated into agriculture and animal husbandry if
proper deversification is done to create win-win situation. Integrated farming (like dairy-piggery-fishery-valueadded product) combination may be promoted to boost income. The following table is just a suggestive plan :
Morning
6:00 am to 9:00 am

Day
9:00 am to 5:00 pm

Evening
6:00 pm to 9:00 pm

Milking animals & dairy
activities

Agriculture-fishery etc.

Milking animals & dairy
activities

Income from dairying

Income from allied field

Income from dairying

Making Dairy Products like Chhana, paneer, ghee, khoa, rasogolla etc.

Gross income
Income from Dairying &
Agriculture

Income from Dairy
products

Indian traditional dairy products are grossly categorised into the following way:
 Heat-desiccated:
a. Rabri		

b. Basundi

c. Kulfi		

d. Khoa

Khoa-based sweets
i.

Burfi ii. Peda iii. Kalakand iv Gulabjamun v. Khurchan

vi. Dharwad Peda

vii Kunda

 Acid-heat coagulated :
a.Chhana-based sweets
i. Rasogolla ii. Pantooa iii. Sandesh iv Rasomalai
vii. Chhana podo viii.
Milk cake

v. ChamCham vi. Chhana-murki

a. Paneer
 Fat-rich products:
a. Ghee

b. Malai		

c. Makkhan

 Cultured products :
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a. Dahi

b. Mishti Doi		

e.



Chakka

i)

Shrikhand

c. Lassi d. Chhach/Mattha
ii) Shrikhand Wadi
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 Milk-based puddings/sweets/desserts
a. Kheer
b. Payasam
c. Pal Payasam d.
Gajar-halwa
i. Cashew Burfi

Phirni e. Ghevar

f. Sevian

g. Sohan Halwa h.

Paneer Manufacturing
Fresh Milk – 100 kg
Heating to 90°C/ 10 min
Addition of Citric/ Lactic acid @ 1- 2%
Keep coagulated mass undisturbed for 10-12 min
Strain through Muslin Cloth
Press coagulum in Hoop with 20-25 kg weight for 15-20 min.
Dip the block of Paneer in chilled water (4-5°C) /2 hours
Place Paneer Block on perforated plate slope for 15 min. under refrigeration
Packaging & Storage (4 ± 2°C)

Yield
: 16.5 to 17% for CM, 18-20% BM
Max. 2-3% loss after package

Costing of Paneer
Fixed Cost (A):
Utensils, etc.
Intertest ( @ 12% on variable cost)

100 ltr. of milk/day
Rs.
Rs.

1000.00
11628.00

Variable Cost (B) :
Cow Milk (4.5% Fat, 8.5% SNF)
(100 L @ Rs. 25.6/L x 30 days)
Fuel (4 cylinders x Rs.800)
Acid (@ 2%, 6 kg x Rs. 150)
Electricity
Labour (2 persons @ Rs 200/day)
Transportation (30 days x Rs.100)
Packaging (30 days x Rs. 50)

Income (C):

Paneer (495 kg x Rs. 300)
(@17% , 3% loss)

Rs.

76800.00

Rs.
Rs.
Rs.
Rs.
Rs.
Rs.

3200.00
900.00
1000.00
12000.00
3000.00
1500.00

Rs.

148500.00

Net Profit/month : C-(A+B) = Rs. 37,472 Net profit per 300 days = Rs. 374720
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Farmers’ income on diversification
Name of the
Product

Production
Cost
(Rs.)

Max.
Retail
Price
(Rs.)

Profit per
10
litres/day
(Rs.)

Profit per 300
days
(Rs.)

Milk (10
Litre/Day)

25.6 (Base price
Rs. 32)

40.00

144

43200

Paneer (10
kg/day)

225.00

300.00

750

225000

Dahi (10 Avg. kg/
day)

48.00

70

220

66000

Lassi (Avg. 10
litres/ day)

45.00

75.00

300

90000

The price has been considered too conservative. If paneer can be sold in a nearby affluent township, it may command a
price as high as Rs. 500/kg. Profit per 300 days may be as high as Rs. 825000. Similarly premium price may be variable
for milk, dahi and lassi too, depending on market around.

7. What must be followed (“do’s and don’ts”) while performing business :
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.
xiii.
xiv.
xv.
xvi.
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A valid trade license is must.
A valid registration/license of FSSAI is must.
License will be under dairy products and analogues
A non-polluting clearance certificate from pollution control board is needed as milk/whey comes under red
category.
Commemncement of business may be done either obtaining FSSAI /registration/license or wait for 60 days
after making complete application for FSSAI license.
In case registration/license is not issued /any intimation is not received from FSSAI authority within 60 days,
business may be started.
Conducting business with fresh, unadulterated milk, never losing the hard-earned good will by tinkering with
milk quality or food safety. Professional help may be sought on food safety issues from a Dairy Technologist/
Dairy & Animal Science professional university.
It is better to start business with simple raw milk marketing, aligning with a transparent co-operative nearby
who are prompt in payment and service.
Maintaining regularity in pouring milk to co-operative to avail “bonus for regularity” over and above the
basic milk price.
Marketing raw milk straightaway in morning and evening (without any processing) to benefit from dairying
100% (along with bonus of “regularity”) and invest rest of the time (i. e. morning 9:00 am to 5:00 pm) to
agriculture as second income.
Getting help from the associating co-operative in animal nutrition, health, artificial insemination, feed/fodder
supply and farmers’ training as a business associate to create win-win situation.
Expanding farm (whenever needed), business and value-added products keeping raw milk business intact.
Going slow but steady with product diversification keeping the principle in mind- “bite as much that you can
chew”.
Trying hard to build one’s own product and to be the best in its category with honesty, quality and safety.
Customers must feel “delighted” when consuming the product and get the same quality every time.
Being “customer-oriented” and never trying to cheat the customer. As far as the customers are with ones
business, it will grow with roaring success.
Building a brand and taste and not simply a product. If a brand can be made, success is certain.
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8. Conclusion :
Dairying in India is a symbiosis of crop and cattle contributing significantly to farmers’ complementary and
supplementary income, health and nutrition of the family, employment generation, insurance substitute at the time of
crisis, gender equality, etc. It can act as a growth engine provided there are simultaeneous improvements in genetic
upliftment of desi breed like Red Sindhi, Sahiwal, Kankrej, Gir, Tharparkar, Ongole etc. in cow ; Murrah, Jaffarabadi,
Mehsani etc. in buffalo breed ; along with cross-breeding with their western counterpart ; systematic culling of
non-productive animals; improvement in feed and fodder prodcution; high yielding fodder seed; immunization and
vaccination of farmers’ cattle; livestock insurance coverage; proper financial and extension plan from government
organizations; KVKs, research organizations, proper alignment with co-operative dairies, government and private
dairies or sweet hubs for prompt and profitable marketing and income generation, etc. More participation from
women will enhance productivity, promote gender equality and economic independence. Proper use of biotechnology
and minimum support price (MSP) initiative from government will build the confidence among farmers to go all out
for dairy as a potential income generator which will not merely double but may multiply their income from mik and
milk products.
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Introduction
The fermentation is used as a method of value addition and conversion of raw materials by microorganisms and
enzymes into various types of products with distinct nutritional and sensory properties. Fermented dairy foods play
a pivotal role in human health and nutrition. Hence, fermented milk and milk products have occupied a place of
complacency in satisfying the palate and nutritional requirements of human being since the time antiquity. Indian
fermented milk products including Dahi, Misti Dahi, Lassi, Srikhand, Chhas (butter milk) and many more are in use
from time immemorial. These foods even find mention in our Ayurveda system of medicine for treatment of various
ailments specially, gastrointestinal disorders. Traditionally these are prepared by using undefined cultures (inoculation
of previous lot product in fresh milk for fermentation). However, advancement in starter culture technology resulted
in well defined lactic ferments with improved health benefits.

Dahi
Dahi is a well-known fermented milk product consumed by majority of population in India. It is used either as a part
of diet or as a refreshing beverage. It is mildly sour product with a pleasant flavour formed by the combined action of
acid producing and flavour producing lactic acid bacteria. Choice of majority of consumers of Dahi lies in a product
with glossy to semi-glossy velvety appearance, medium firm body, moderately acidic and delicate flavour. Dahi is
prepared by using starter cultures, growing at appropriate temperature depending upon the strains used. Production
of the product varies from place to place. The types of organisms include Lactococcus lactis ssp. lactis, Lactococcus lactis
ssp. cremoris, Lactococcus lactis ssp. lactis var. diacetylactis, Leuconostoc mesenteroides ssp. cremoris. Dahi is also prepared by
using thermophilic starter, viz., Streptococcus thermophilus, Lactobacillus delbrueckii ssp. bulgaricus and other Lactobacillus
species. Dahi is the most popular Indian lactic fermented milk product. It is prepared by inoculating milk (total solids
ranging from 11.5 to 14 %) with either pure or mixed cultures of lactic acid bacteria as follows:
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Dahi should have a pleasing flavour and a clean acid taste, devoid of undesirable flavour, should have firm, solid body
and texture and be uniform with negligible whey separation. Other characteristics should be as follows:
Characteristics

Sweet dahi

Sour dahi

Acidity (% lactic acid)

0.7

1.0

Yeast and molds (per gram) Max.

100

100

Coliforms (per gram) Max.

10

10

Negative

Negative

Phosphatase test

Milk as a raw material can affect the quality of dahi or any fermented milk. A significant increase of the total solids
content in milk, particularly protein affects the organoleptic properties of dahi as follows: Refines the taste of dahi
and masks the acidity perception. Improves the consistency and viscosity of dahi and prevents whey separation. There
are considerable differences among the milks of various animal species or breeds within a species. Milk composition is
also influenced by the stage of lactation. Dahi prepared from Buffalo milk has a more firm body as compared to cow
milk even when the total solids are same.
Cows, buffalo or standardized milk may be used for the purpose. Milk should be of a good bacteriological quality
with a methylene blue reduction time of not less than 2 hours and an acidity of not above 0.15%. Preferably fresh
milk should be used for dahi making. Milk should be from healthy animals and free from neutralizers, preservatives,
antibiotics, pesticides and foreign materials. Raw milk must be regularly checked for the presence of antibiotics/
inhibitory substances, if any.
The addition of skim milk to the whole milk or the addition of whole milk to the skim milk or the addition of cream
to the skim milk or by separating a part of the whole milk, after which the skim milk is mixed with the whole milk.

Cultures and Starters
Two types of cultures are used for making dahi: a) long set cultures (Mesophilic cultures) and b) short set cultures
(Thermophilic cultures). Mesophilic cultures comprise of a mixture of acid and flavour producing Lactococci. These
cultures work in the range of 25 – 370C and take 8-14 hours for curd setting. The maximum acidity is restricted to
around 1.0 % of lactic acid. Thermophilic cultures comprise of a mixture of Streptococcus thermophilus and Lactobacillus
species. The cultures may be raised in the plant itself by the traditional liquid culture system; alternatively concentrated
starters are commercially available and can be used for direct inoculation of the dahi milk. These concentrated cultures
are popularly known as DVS (Direct Vat Starters) or DIP (Direct in Product) cultures. These cultures are available
in two physical forms i.e. i) frozen and ii) freeze-dried. The cultures are manufactured by commercial companies like
Chr. Hansen, Denmark; Rhodia Dairy, USA and Imperial Biotech etc. The cultures can be stored in a deep freezer and
used as per instructions given by the manufacturer. The traditional liquid culture system is less costly but culture lab
and bulk culture tank etc. are required to be installed. Heated & Cooled dahi milk is inoculated with an active Dahi
culture @ 1-2 % and mixed thoroughly. Suitable lots of milk are taken in batches keeping in view the capacity of
packaging machinery and incubation facilities. Culture is mixed thoroughly as insufficient stirring of the culture in
may lead to defects fluctuation in acidification & consistency during the incubation in retail containers. Stirring the
milk for 10 – 15 minutes after adding the cultures is sufficient to ensure and entire distribution of the bacterial cells
in the inoculated milk.
NDRI supplies freeze-dried master cultures in glass ampoules. These cultures are required to be activated to the bulk
culture by scaling up through mother culture, intermediate culture. Mother culture can be prepared in sterilized skim
milk, whereas the Intermediate and bulk cultures can be raised in high heat treated milk (900C for 45 – 50 min).
Incubation of the inoculated milk filled into retail cups/containers is carried out in incubation chambers. Incubation
chambers are equipped with devices for heating (electric heating element, fans and relay system for regulating and
automatic control of the temperatures. Incubators may be equipped with time and temperature recorders to check the
fluctuations in temperature and control the incubation time. A temperature of 42 ± 1 C is recommended for short set
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method of dahi using thermophilic cultures. When the temperature of heating reaches the pre-set temperature, the
product is placed in the incubator and the desired incubation period (around 3.5 to 4 hours at 42 C) is set on the timerecorder. After incubation (when the time recorder has expired) the crates are shifted to the cold room. The capacity
of incubator rooms ranges between 2000 to 5000 liters per charge.
Cooling of dahi is required to restrict the bacterial growth and enzymatic activity as quickly as possible. The main
objective of cooling is to prevent over-acidification of dahi. Coagulation of milk takes place at pH 4.7 and can be
noticed by strengthening of the gel. The crates can be shifted to the cold room maintained at 5- 10o C, immediately.
High intensity cooling is required n order to reduce the bacterial multiplication efficiently and quickly. Final pH
should not drop to below 4.5. Cooling in retail containers (plastic crates or cartons) is carried out using circulation of
cold air in the cold store. It is recommended to cold-store dahi for at least 10 –12 hours before reaching consumers.

Lassi
Lassi (a refreshing drinkable, yoghurt like beverage popular in the Indian subcontinent) is prepared from milk with
1.5 to 4.5% fat after making dahi, followed by vigorous stirring to break the curd and addition of sugar syrup plus
additional flavour. It is a white to creamy-white, viscous liquid with a sweetish rich aroma and mild to acidic in
taste. Starter culture used in the manufacture of lassi is similar to that are used in dahi. Variations of lassi include
buttermilk, chhach and mattha that are consumed with relish in other regions too. Lassi is obtained from pasteurized
milk or part of skim milk, cultured with lactic and aroma/ flavour producing organisms. The term lassi is also used for
a phospholipids rich fluid fraction obtained as a by-product during the churning of dahi while making makkhan (desi
fresh butter). Lassi making was earlier confined to the cottage sector or homes. It was mainly a rural product. Now it
is commercially prepared in several parts in North India. Commercial lassi is viscous, cultured fluid milk, containing a
characteristic pleasing aroma and flavour. It is packaged in traditional milk cartons/sachets/UHT boxes. Salted lassi
is marketed in a number of cities in the Southern Region of the country. Aseptically packaged long-life lassi is also
getting popular in the market.

Misti dahi
Misti dahi, lal dahi or payodhi, a sweetened variety of dahi, is a popular fermented milk product in the Indian
subcontinent, especially in eastern India. Traditionally, it is manufactured by boiling buffalo milk with a 6-25% of cane
sugar and partially concentrated by simmering over a low fire during which milk develops a distinctive light cream
to light brown caramel colour and flavour and then followed by lactic fermentation by using previous lot of dahi as
starter culture. It has high solids content, which gives firm body and it develops brown colour and typical caramelized
flavour due to intense heating. The product is commonly sold in earthen pots of varying sizes, and served chilled.
Misti dahi is having creamish to light brown color, firm, body, smooth texture and pleasant aroma.
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Misti dahi is a fermented milk product, having creamish to light brown color, firm, body, smooth texture, sweet-acidic
flavor, and pleasant aroma. Misti doi differs in terms of chemical composition as well as sensory attributes.

Table 1: Composition of Misti Dahi
Constituents

Low fat

Medium fat

High fat

2-3

4-5

8-9

Milk SNF (%)

13-14

11-13

10-11

Sugar (%)

17-19

17-18

17-18

Total solids (%)

32-35

32-36

35-38

Milk fat (%)

The quality of misti doi is depending upon the type of milk, level of concentration, and fermentation conditions
employed (Table 2.2).

Table 2: Influence of inoculums level on physico-chemical and sensory properties of Misti doi
Culture (%)

Characteristics

0.5

1

1.5

2

Initial

0.28-0.29

0.28-0.29

0.28-0.29

0.28-0.29

Final

0.72-0.75

0.78-0.80

0.80-0.84

0.88-0.90

Initial

6.32-6.35

6.32-6.35

6.32-6.35

6.32-6.35

Final

4.62-4.65

4.53-4.61

4.49-4.56

4.42-4.49

18-19

20-21

22-25

25-28

Average flavour score
(Maximum, 9.0)

6.86

7.88

7.38

7.09

Average texture score
(Maximum, 9.0)

6.71

8.05

7.83

7.24

20-22

28-29

25-27

21-23

Acidity (%LA)
pH
Diacetyl + AMC (ppm)

Curd tension (g)

Traditional production
Traditionally, misti doi is prepared from cow or mixed milk. The fresh good quality milk is boiled with a required
amount of sugar and partially concentrated by simmering over a low fire. This heating is continued for quite some
time during which milk develops distinctive light cream. The content is then cooled to ambient temperature and
cultured with dahi (lactic culture). It is then filled into earthen pots of consumer size or bulk size vessels and incubated
over night. Normally the curd is set within 12-14 h. After firm setting of curd, it is transferred to a cool place or stored
under refrigeration.

Industrial production
In the organized sector, misti dahi is manufactured employing improve technological process. A wide range of milk
products for sourcing milk solids is used in the production of misti dahi. For this purpose, milk solids are used
from fresh cow/ buffalo milk, cream, skim milk powder (SMP), whole milk powder (WMP), evaporated whole milk,
sweetened condensed milk and white butter. The required ingredients are blended in proper proportion, keeping in
view the final compositional standard of the product in terms of fat, SNF and sugar. There is a need to select fresh
and good quality ingredients in relation to microbial and sensory quality. The raw material (milk) used for misti dahi
preparation should be fresh, free from off-flavours and has negative clot-on-boiling test.
The most common sweetening agent used in preparation of misti dahi is cane sugar. Other sweeteners such as corn
sugar, corn syrup, and also sugar or maltose can be used as sweetening agent. Some times in preparation of some special
varieties of misti dahi, fresh palm jiggery is used as a sweetener. Commercially cane sugar of high microbiological
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quality and free from extraneous matter is used as sweetening agent. Misti dahi is coloured and flavoured commonly
with caramel. Caramel is prepared from heating sugar and it is available commercially in a viscous form (76% TS).
Caramel is soluble in water and having a specific gravity of 1.315 to 1.345. Synthetic flavours like caramel, vanilla,
cardamom, rose, pineapple, etc may also be used. Fruits and dry fruit, nuts may also be used for developing a wide
variety of misti dahi.
The most critical and important step in the manufacture of the misti dahi is the selection of appropriate type of
starter culture since it affects the flavour, consistency and acidity development in the presence of sugar and caramel
at relatively higher total solids. As such, starter culture is regarded as heart of misti dahi preparation. Mixed strain
culture may be used since it yields a superior product and most reliable under variable processing conditions. The
optimum activity of the misti dahi culture is expected in a narrow temperature range of 40-42ºC. Normally a good
starter culture with 1.0 percent inoculums develops 0.70 percent acidity within 6-8 h.
The required quantities of milk, cream, skim milk powder and sugar are blended. Caramel is added normally at the
rate of 0.10 to 0.12 percent. The mix is heated to 80-90ºC in a vat or a plate heat exchanger. Various time-temperature
combinations have been tried but heating the mix to 85ºC for 15 min. resulted in a highly desirable flavour and textural
qualities. After heat treatment, the mix is cooled to 40-42ºC either employing heat exchanger or by circulating chilled
water in the jacket of vat. The starter culture is added to the mix at the rate of 1.0 percent and thoroughly mixed
using stirrer. Thereafter, the mix is of required sizes and covered with lids. The cups are properly heat sealed to
make them air tight and prevent leakage. These cups are incubated at 40-42ºC for about 6-8 h till the acidity develops
to about 0.70 to 0.80 percent (Lactic acid). At this acidity the mix will well set and a desired consistency and firmness
is attained. After proper setting, these cups are transferred to a cold store of 4-5ºC.
Fresh buffalo milk is standardized to 3.5% fat and 9.0% SNF, heated to 65ºC in a plate heat exchanger and homogenized
at a pressure of 56 kg/cm2 (one stage). Milk is concentrated at 1.44 fold in a vacuum evaporator. After adding cane sugar,
the milk is heated at 85ºC for 5 min. to generate cooked flavour. The mix is water cooled to 40ºC before inoculation with
the mixed culture. In some cases, sugar caramel, jaggery and artificial colours are added to impart brown colour. The
inoculated mix is aseptically distributed into pre-sterilized polystyrene containers (200 ml) and transferred to incubation
chamber at 40ºC. After 6-8 h of incubation, the product is shifted to cold store maintained at 4ºC.

Starter cultures
A mixed culture of Streptococcus lactis, Streptococcus thermophilus and Streptococcus cremoris can be used for preparation
of sweetened dahi. Streptococcus thermophilus and Lactobacillus bulgaricus in the ratio of 3:1 at a level of 3% has been
used for the production of misti dahi at 42°C for 4 to 8 h. Streptococcus thermophilus and Streptococcus lactis has also
been recommended as starter culture for misti dahi. Two mixed cultures namely Streptococcus thermophilus NCDC 74 +
Lactobacillus acidophilus (Russian strain BA + KE) + Lactobacillus delbrueckii ssp. bulgaricus 4 (NDRI) and Lactobacillus
acidophilus 13 (NDRI 111) + Lactobacillus lactis ssp. lactis 89 (NDRI S-59) + Saccaromyces cerevisiae (NDRI 42) in 1:1:1
ratios were prepared for producing high quality misti dahi. Further it was reported that inoculums @ 2%, incubation
temperature of 42°C and in the range of incubation period 6 to 8 h were satisfactory for these mixed cultures. LF-40
culture (mixture of various strains of S. lactis, S. diacetylactis, S. cremoris and Leuconostoc) can be applied for production
of Misti dahi from buffalo milk containing 18% milk solids and 14% sucrose.

Shrikhand
Shrikhand is an indigenous semi-soft, sweetish-sour, whole milk delicious and healthful dessert, p o p u l a r particularly
in western part of t h e India, is prepared from lactic fermented curd. It is made with chakka (strained yoghurt/curd)
which is finely mixed with sugar and flavouring agents. Shrikhand has very high nutritive, characteristics flavour, taste,
palatable nature, possible therapeutic value and have long shelf-life.the starter cultures used in shrikhand manufacture
comprises mixture of lactobacilli and streptococci (often S. thermophilus and L. delbrueckii subsp. bulgaricus). Although
shrikhand has longer shelf-life, hygienic conditions maintained during preparation, storage and distribution greatly
affects its shelf-life. Whey is drained off from dahi to yield chakka, Sugar, flavour, colour and spices are thoroughly
mixed into chakka to form a soft homogeneous mass that resembles sweetened quarg of Germany.
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Abstract
Quality of milk fat in market samples of Paneer sold in different
areas of Amreli district
Tanmay Hazra, CH.V.K. Sudheendra, Rohit G Sindhav, V.M. Ramani
tanmayhazra08@gmail.com
College of Dairy Science, Kamdhenu University Amreli Gujarat-365601

Milk and dairy products, provide superior quality macro and micro nutrients for physiological development and
growth. Hence milk and milk products are readily consumable by infants, nursing women, and even elderly persons.
However, this image of milk is being tarnished by evil practices like adulteration of milk and milk products with
harmful chemicals. This problem of milk adulteration encountered in India and other developing countries around
the world. Its stands as a hurdle in the development of dairy industry, and effects the exports and imports of dairy
products. Taking above problem into consideration, a study was planned to ascertain the quality of milk fat in the
product paneer. Samples are collected from different areas of Amreli district Gujarat manufactured and sold by unorganized or local dairies. Total eighty paneer samples were collected throughout the year from ten different areas
of Amreli district. Physico-chemical constants such as RM-value, P-value, BR-reading were performed to check the
authenticity of milk fat present in paneer samples. All eighty samples collected from un-organized sector, failed to
meet legal requirement through RM value, Polenske value and BR reading as specified in AGMARK (1981) and FSSR
(2011). It was also observed that 20% of the samples were tested positive for Baudouin test and modified Biber test.
Key Words- Paneer, Vegetable oil, Adulteration, Fat Constant

Frozen dessert mix as a new functional food
Ishon Mollick1*, Piyali Banerjee1 and Dolanchapa Sikdar2

B.Tech. 2nd year student1, Assistant Professor
Department of Food Technology, Guru Nanak Institute of Technology, 157/F, Nilgunj Road, Sodepur,
Panihati, Kolkata –700114, West Bengal, India
Enrichment of food by the addition of essential macro or micro-nutrients is known as fortification. A functional food
is a food claimed to have additional functions by adding new ingredients or by increasing the quantity of existing
ingredients. Ice-creams are well known dessert, and very much in demand, especially among the children. So it can
be used to make nutritive additions in it, but keeping its sensory factors in mind. Experiments have proved that icecream remains flexible relating to the terms of fortification. Some of the reasons may be its temperature remains low,
hence heat loss is reduced; most fat soluble nutritive like vitamins (A, D, E, K) can be easily fortified in it. Any kind of
fortification in ice-cream is checked on the basis of its rheological, textural, sensory properties and probiotic culture
survival of the ice-cream, to enhance the structural characteristics and cultural viability. Our study aims to develop
a fortified ice-cream mix, whose cost would be much less than the commercial ones. The recipe of making ice-cream
from the mix has been kept simple, so that it can be prepared in maximum number of households, hence the mix can
be commercialized easily, if industrialized. Works has been done to eliminate the costly ingredients of the mix and
add cheaper substitutes from fruit and vegetable waste source which have been found to be rich sources of pectin,
minerals, dietary fibres, proteins and polyphenols; hence its consumption would definitely add to the nutritional needs
of human-beings.
Keywords: fortification, functional food, heat losses, vitamins, dietary fibres, pectin, proteins, polyphenols,
sensory factors.
71

Traditional Indian Dairy Products- Prospects of Commercialization

Assessment of MAP (CO2) packaging to the keeping quality of Cham-Cham
Sindhav Rohit G.1, Tanmay Hazra1, Ankit J. Thesiya1 and A. S. Hariyani1
1Assistant Professor, College of Dairy Science, Kamdhenu University, Amreli, Gujarat-365601
Corresponding author EmailID: rohitsindhav7@gmail.com
Traditional Dairy Products has a special importance in Indian food market. In India, almost 50 percentage of total
milk produce, use to convert into the production of these products. However, keeping quality of these products are
very low. Therefore, innovation of packaging technique can play an important role to increase these products more
adoptable to the consumer. Cham-Cham is a heat acid coagulated popular sweet prepared from chhana. Although poor
shelf life of this products is a major hindrance for marketability. So, alternation of packaging technique in term of
MAP could be a better alternative to increase the marketability of this product. The present study was carried out
to evaluate the shelf life of Cham-Cham using MAP (CO2) under the storage of 7±2oC and 20±2oC, respectively.
Cham-Cham was stored under both 7±2oC and 20±2oC in MAP condition showed significantly (P<0.05) higher shelf
life than the Cham-Cham stored at the same temperature in normal packaging condition. It was observed that the
flavor, body & texture, colour, appearance and overall acceptability scores of Cham-Cham had significantly higher than
normal packaging. The shelf life of Cham-Chamwas extended up to 28 days and 8 days, respectively when stored at
7±2oC and 20±2oC in MAP. The present study was confirmed that application of MAP (CO2) is a better alternative
to increase the shelf life of Cham-Cham.
Key words: Traditional Indian Dairy Product, Cham-Cham, Shelf life, Modified Atmospheric Packaging

Preparation of papaya leaf extract fortified whey based beverage
Prithweejit Bhattacharyya*1, Kakali Bandyopadhyay2, Shairee Ganguly3, Lopamudra
Banerjee4, Pallabi Pal5 and Shatarghya Das Mazumder6.

*1, 4, 5, 6B.Tech. Students, 2Head and Associate Professor, 3Assistant Professor
Department of Food technology, Guru Nanak Institute of Technology, 157/F Nilgunj Road, Kolkata: 700
114, West Bengal.

The current research aims at bringing out the beneficial qualities present inside papaya leaves and incorporation of
the extract of papaya leaves in whey to cure dengue affected patients mainly by increasing the blood platelet count and
acting as a beneficial health drink. This work describes biochemical constituents of leaves of Carica papaya showing
the quantity of the saponins, and other antioxidant contents present in the leaves. Saponin increases blood platelet
count and it is not synthesized in human body. The main sources of saponins in human diet are legumes, broad beans,
kidney beans and lentils. Papaya leaves, rich in papin enzyme also helps in breakdown of the whey protein and faster
uptake of the protein by the body. Papaya leaf extracts prepared were mixed with Mausambi and pomegranate juice
and then incorporated with whey. The resultant syrup formed showed a 10.5 times increase in saponin content than
normal air dried papaya leaves, a 25 times increase in the vitamin C content and 0.49 times increase in total polyphenol
content. The above health drink prepared can be used as an effective medicine for dengue affected patients to increase
their platelet count.
Keywords: Papaya leaf extract, whey, saponin, polyphenols

72

Traditional Indian Dairy Products- Prospects of Commercialization

Enzymatic modification of whey protein isolates using food grade enzymes and
its resulting functional properties
Pavel Rout¹; Chaitali Chakraborty²; Pinaki Ranjan Ray³

M.Tech. 2nd year student¹, Associate Professor and HOD², Professor³
Dept. of Dairy Chemistry, F/O: Dairy Technology, WBUAFS,
Mohanpur Campus, Nadia 741252, West Bengal
To improve the protein functionalities and to increase the nutritive value of whey protein, the enzymatic and chemical
modification have been done in this study. Defatted whey protein isolate hydrolysed by food grade enzyme (pancreatin)
with limited hydrolysis (10, 30, 60, 90, 120 min incubation time respectively) at 370C. The protein, moisture and ash
percentage were determined in control whey protein isolate (WPI) and hydrolysed WPI. The degree of hydrolysis
(by OPA method), pattern of peptide formation (by SDS-PAGE), changes in particle size and zeta potential (using
particle size analyser) and the foaming properties in terms of foaming capacity (FC) and foaming stability (FS) were
analysed. The higher degree of hydrolysis shows higher solubility, the formation of peptides is increased with higher
incubation time, the particle size and zeta potential also show significant changes as enzymatic hydrolysis progresses,
the FC and FS are also increased with time of hydrolysis. WPI are commonly used in clinical nutrition and as a
functional food ingredient.
Keywords: WPI, Degree of Hydrolysis, SDS-PAGE, Particle Size, Zeta Potential, Foaming Capacity, Foaming
Stability

Role of Neuropsychology – affecting individual discretion in food selection
Rajdeep Chakraborty1*, Shramana Sarkar1, Rosalin Nath2, Deborshi De3
13rd year student, 2Assistant Professor, 3Founder & Director
1,2Department of Food Technology, Guru Nanak Institute of Technology, Panihati, Sodepur, Kolkata
114, India.
3Vedaantic Organic Research Foundation, Kolkata and CEO, Smart Management Consultancy.
Recent neuroscience research has provided strong evidence for the role of neuropsychology and how it affects
individual discretion in food selection. One of the brain’s key roles is to we eat and what we eat. Sugar also have a
bad impact on people’s food choice, they often became addicted to sugar. Our brains are instinctive for pleasure and
sugar works like many addictive facilitate the search for food and feeding. Food selection of people is one of the main
reasons for obesity the world is facing today. Overeating and obesity are costly problems while the blame here is often
put at the doors of the global food industries offering addictive foods, which are designed to hit the “ feel-good factor
“ in terms of pleasurable ingredients such as sugar, fats, oils, that are partially true. Besides, the additive used in food
industries, other environmental cues trigger hunger more often even if we are at our satiety. Psychological hunger can
arise due to different frame of mind of an individual, social gathering, food craving or even due to exposure to images
of desirable foods or aroma of food. Even the colour of food has quite impact on how much drugs. Here, in this paper,
we take a closer look at the potential role of psychological hunger and how it affects an individual’s food selection and
makes that individual obese and also affecting their lifestyle.
Keywords: Neuropsychology, Psychological Hunger, Obesity, Visual Hunger, Sensory cues
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NANOFIBRES: APPLICATION IN FERMENTED FOODS
C.V.K. Sudheendra*1, Tanmay Hazra1, Vimal M. Ramani2
1Assistant Professor, 2Principal & Dean,
College of Dairy Science, Amreli

Application of nanotechnology in dairy and food industry is presently a hot topic for research. Among various
nanomaterials made, nanofibers is one such group whose application in dairy and food industry is still in its infancy,
when compared to its application in medical and pharmaceutical sector. Nanofibers have a diameter ranging from 10 to
1000 nm which is one dimensional. There are different methods used in preparing nanofibers, they are melt spinning,
solution blowing, molecular assembly, thermally induced phase separation and electrospinning. Electrospinning is one
of the most used and simple technique for the preparation of nanofibres. High surface-to-volume ratio which offers
large surface area, low density, nanoporosity, and mass transport properties are the peculiar properties that nanofibres
possess. They are prepared from wide varieties of polymers of natural origin (chitin, gelatin, dextran), synthetic
polymers (polyvinyl alcohol, polyethylene oxide, poly latic acid-co-glycolic acid, and polylactide), and hybrid polymers.
They have variety of physical, chemical, and mechanical properties. These unique properties offer them unique
characteristics such as high permeability to water flow, excellent mechanical strength. They can be good platform for
bacterial cultures, probiotics, prebiotics. These nanofibres can also be used as a structural matrix for artificial foods.
Presently research is carried out in developing nanofibres which can be used in active and smart packing materials.
Keywords: Nanofibres, electrospinning, nanoporosity, active and smart packaging, prebiotics and probiotics

Fortification of Shrikhand with fruit: Enhancing the nutritional value of Shrikhand
1Mariya Mukherjee, 1Sukriti Dutta, 1Soumily Misra, 1Sourini Sen & 2*Anju Paul
1B.Tech 2nd year Student, 2Assistant Professor,
Department of Food Technology, Guru Nanak Institute of Technology,157/F, Nilgunj Road, Sodepur,
Panihati,Kolkata-700114, West Bengal, India

Shrikhand is a very popular Indian sweet dessert, widely consumed in the state of Maharashtra. It is a sweet, easy
to prepare dish that consists of only three basic ingredients – hung curd, powdered sugar and some chosen flavoring
agents that depends on our discretion. Shrikhand can serve as a very simple, easy-to-digest meal that has the advantages
of low glycaemic index and helps in reducing the risks of obesity related disorders and heart diseases. It is also a
rich source of calcium and protein. The nutritional value of Shrikhand can be highly increased if it is fortified with a
nutritionally abundant agent, particularly a fruit or vegetable that blends well with the taste and texture of Shrikhand.
Our research is based on the development Shrikhand fortified with Sapodilla fruits. Sapodilla, belonging to the family
of Sapotaceae, is one of the fundamental fruit crop grown in India. It is a rich source of minerals like potassium,
calcium, phosphorus and copper. It is abundant in vitamin A and C and bears medicinal properties like protection
against specific malignancies, antibacterial and antiviral properties. According to the tests performed by us based on
the development of the fortified product, it was observed that Sapodilla’s calcium and potassium content added up to
that of Shrikhand and it also added antioxidant value to the dessert. During fortification, it was taken care that the
sandiness of Sapodilla does not interfere with the texture of Shrikhand.
Keywords – Hung curd, glycaemic index, Sapodilla, fortification, malignancy, antioxidants, sandiness

74

Traditional Indian Dairy Products- Prospects of Commercialization

Development of Bacteriocin Based Anti-Microbial Packaging (AMP) System for
Enhanced Food Safety

1Baidik Sinha Roy, 1Priti Sarkar, 1Pritam Bar, 2Anju Paul, 2Dolonchapa Sikder
1B.Tech 2nd year Student, 2Assistant Professor,
Department of Food Technology,Guru Nanak Institute of Technology,157/F, Nilgunj Road, Sodepur,
Panihati,Kolkata-700114,West Bengal, India
Huge demand of safe and natural preservatives has opened new area for intensive research on bacteriocins to
unravel the novel range of antimicrobial compounds that would efficiently repel the food-borne pathogens.
Since food safety has become an increasingly important international concern, the appliance of bacteriocins
from carboxylic acid bacteria that focus on food spoilage/pathogenic bacteria without major adverse effects has
received great attention. Different modes of actions of those bacteriocins are suggested and identified, like
pore-forming, inhibition of cell-wall/nucleic acid/protein synthesis. However, development of resistance within
the food spoilage and pathogenic bacteria against these bacteriocins may be a rising concern. Emergence and
spread of mutant strains immune to bacteriocins is hampering food safety. it’s spurred an interest to know the
bacteriocin resistance phenomenon displayed by the food pathogens, which can be helpful in mitigating the
resistance problem. Therefore, present review is concentrated on the various resistance mechanisms adopted by
food pathogens to beat bacteriocin.
Keywords: Bacteriocins, Food pathogens, Resistance development, Cell wall, Cell membrane, Membrane receptors

A Review on the Impact of Genetic Selection for Increased Milk Yield

1Anindya Dhar, 1Poulami Chakraborty, 1Neha Das, 2Rosalin Nath, 2Anju Paul
1B.Tech 2nd year Student, 2Assistant Professor,
Department of Food Technology,Guru Nanak Institute of Technology,157/F, Nilgunj Road, Sodepur,
Panihati,Kolkata-700114,West Bengal, India
In Dairy farming, oxytocin a pituitary hormone is injected to Bovine Cows to increase Milk yield which is harmful
to dairy products consumers and disrupt the endocrine mechanism of Human Beings. In the last 10 years, breeding
organizations in Europe and North America included improving fertility and reducing incidence of mastitis in their
breeding objectives, but these efforts are still timid. Milk Performance of Dairy Cows has significantly increased in
fact it has doubled per cow (20,000 kg of milk per lactation). The increase in production in dairy cattle is due to the
Genetic assistance provided artificially but this has led to the Decline in the health of dairy animals which should be
viewed with concern because: i) Increase in milk yield is accompanied by declining fertility; ii) Increasing metabolic
problems and declining longevity; iii) High rate of disease incidence, negative energy balance to the point of starvation. Therefore improving the welfare is important as good welfare is regarded by the consumers, an indication of
sustainable systems and good product quality. A multi-trait selection programme in which improving health, fertility
and other welfare traits are included in the breeding objective, and appropriately weighted relative to production
traits, should be adopted by all breeding organizations motivated in their goal of improving welfare to highlight the
sustainability of the Dairy Industry owing to the welfare of the Dairy Animals
Keywords: Milk Yield, Milk Performance, Inbreeding, Oxytocin, Mastitis.
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Study of steam consumption and refrigeration load in milk and selected milk
products: A case study.
Subhash Prasad, Kunal kumar Ahuja & Tanmay Hazra
College of Dairy Science, Kamdhenu University.

Dairy Plant uses a high amount of thermal energy in processing, manufacture and storage of milk and milk products.
Thermal energy in dairy plants directly refers to the utility’s generation and consumption such as steam and
refrigeration. In order to run the plant economically and efficiently, accurate data on consumption of above mentioned
utilities must be available for examining and then improving the energy consumption because of an increase in
the energy consumption is also due to inefficient use of dairy equipment. A case study on thermal energy analysis
was performed for selected milk and milk products at commercial dairy plant have handling capacity 2.5 lakh litre.
In dairy processing plant, steam was utilized in milk pasteurization, cream pasteurization, butter making and ghee
making were found as 1.67, 2.66, 4.72 and 13.84 kg saturated steam per 100 kg of product, respectively. Refrigeration
load in milk chilling received by milk tanker, pasteurization of milk and butter milk, cream pasteurization and cold
storage were found 0.13, 0.36, 0.37 and 1.49 TR (Ton of refrigeration) per 100 kg of product, respectively and cost
of refrigeration of these processes 2, 5, 5.2 and 21 rupees per 100 kg of product respectively.
Key Words: Dairy plant, Saturated steam, Pasteurization, Refrigeration load

A Study on the Effect on Addition of Flaxseeds and Oats on Organoleptic
Properties and Nutritional Composition of an Indian Cultured Dairy Product
“Shrikhand”
1Meghashree Banthia, 2Sudeshna Pramanik
1Director, Gassin Pierre Pvt, Ltd, Kolkata; Address: 9/4, Middleton Row,
Middleton Manor Building, Kolkata 700071
2Assistant Professor, J.D. Birla Institute, Address: 39 B.T. Road, PO. Talpukur, Kolkata 700123
Shrikhand is a popular Indian dessert prepared by the fermentation of milk to form yogurt, a cultured dairy
product. Fermented milk products can enhance the immune system, help restore balance of intestinal microflora
and aid in digestion. The present study was undertaken to evaluate the combined effect of flaxseeds and oats on the
quality attributes of shrikhand. While flaxseed prevents diabetes, lupus nephritis, and arteriosclerosis, oats reduce
hyperglycaemia, hyperinsulinaemia and hypercholesterolemia. The proximate composition, nutritional and sensory
properties, and shelf life of the nutritionally enriched shrikhand were analysed. On the basis of various sensory
parameters, using 9 point hedonic scale, shrikhand prepared from cow’s milk containing 2.5% flaxseed and oats
(product J) was selected as most acceptable. While moisture content decreased with increasing levels of oat and
flaxseed, an increase in the total solids, protein, fat, carbohydrate, crude fibre, calcium and phosphorus content of
the shrikhand was observed amongst the different nutritional parameters. Shelf life studies of variation J showed no
significant difference in sensory attributes up to 4 days of refrigeration. Standard plate count and pH was analysed on
every alternate days. A market survey was conducted thereafter, the result of which implied that consumers (women
between ages of 40 – 45 years) preferred incorporation of functional ingredients to shrikhand. The ultimate goal is to
use fundamental insights and techniques to design new food that is healthy yet acceptable to consumers.
Key words: Flaxseeds, Oats, Shrikhand, Fortification, Cultured Dairy Product.
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BIOCOLOR FORTIFIED DAHI: A PATHWAY TO SUSTAINABLE DEVELOPMENT OF
FUNCTIONAL FOODS
Riya Dasgupta1*,Chaitali Chakraborty2, Kakali Bandyopadhyay3 ,Shairee Ganguly4
1M.Tech Student, 2Head & Associate Professor, 3 Head & Associate Professor, Associate Professor4
1Department of Chemical Technology, University of Calcutta, A.P.C. Road, Kolkata, West Bengal, India
2Department of Dairy Chemistry, Faculty of Dairy Technology, WBUAFS, Mohanpur, Nadia, West Bengal,
3,4Department of Food Technology, Guru Nanak Institute of Technology, Panihati, Sodepur, Kolkata, India
At present, the demand for functional foods is increasing worldwide due to the increased awareness on therapeutic and
medicinal properties and their benefits among public because they provide health benefits beyond the provision of
essential nutrients. Numerous plant foods or physiologically active ingredients derived from plants have been
investigated for their role in disease prevention and health. Natural dyes are those derived from plants, insects, animals
and minerals. The major pigment of purple cabbage is anthocyanin which represents about 196.5 mg of polyphenols
per 100g of raw cabbage. Purple cabbage also contains high amount of dietary fiber, carbohydrates and related bioactive
compounds. It is thus significant and even essential to find applications of biocolor in different food. In this study, color
extracted from purple cabbage was used for the development of fortified dahi, preferably cow milk. The physiochemical
and rheological properties of fortified dahi were checked to compare it with plain dahi. The rheological property was
checked using Brookfield rheometer. In this study, the peak of anthocyanin is processed in between 500-600 nm and
the maximum peak height of anthocyanin is found at 560nm and color stability is determined within the wavelength range
between 550-560nm. The polyphenol content of fortified dahi was found 136.08 mg GAE/gm of sample which is higher
than plain dahi (using UV-Vis Spectrophotometer). From the values of overall acceptability and other physiochemical
and rheological analysis it can be concluded that fortified dahi can get easily accepted by the consumers in the market.
Keywords: Functional food, purple cabbage, biocolor, dahi, polyphenol content

USE OF ANTIOXIDANTS IN GHEE
Aditya Jain1 and Tanmay Hazra2

Ph.D. Fellow1, Assitant Professor2
Post Graduate Institute of Dairy Education and Research, Amreli 365601, Gujarat
Development of oxidative rancidity leads to adverse impact on sensory attributes, shelf-life and safety of ghee.
Synthetic antioxidants like Gallates (Propyl-, Octyl-, Dodecyl-), Butylated Hydroxy Anisole, Butylated Hydroxy
Toluene, Tertiary Butyl Hydroquinone etc., added singly or in combination, exhibit varying degrees of antioxidant
efficacy in ghee. Synergistic effect has been reported when these are used in combination. Stage of their addition
during the ghee manufacturing process has a bearing on their antioxidant efficacy.
The most studied natural source of antioxidant for ghee is the ghee residue. Various lipid constituents (majorly
phospholipids, alpha-tocopherol and carotene) and non-lipid constituents (amino acids like lysine, cysteine hydrochloride
and tryptophan; sugars like lactose, glucose and galactose and products of their interaction with proteins and lipids)
contribute to its antioxidant properties. The temperature of clarification of ghee affects the quantity of partitioning
of these antioxidants between ghee and ghee residue.
Spices and condiments like sesame seed, red chili, cinnamon leaf, turmeric, clove, black pepper, nutmeg fruit, betel leaf,
dry ginger, curry leaves, tomato seed and skin, mango seed kernel, rosemary, onion skin, tulsi leaves, sorghum grain,
arjuna bark, peanut skin, pomegranate peel, olive and guava leaf exhibit antioxidant properties in ghee. Phenolic
compounds (chavicol, quercetin, anthocyanins etc.) and phospholipids are the major antioxidant principles in them.
Now-a-days, there is a trend to consume natural antioxidants to prevent/reduce oxidative stress in the body. Ghee can
be a good vehicle for their delivery to the consumer.
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Textural quality of Paneer added with Nisin.

Chandrakanta Sen¹, Pinaki Ranjan Ray ², Chaitali Chakraborty³
M.Tech.2nd year student¹, Professor², Associate Professor³
Dept. of Dairy Chemistry, F/O Dairy Technology, WBUAFS,
Mohanpur Campus, Nadia, 7411252,WestBengal

Nisin is a well-known Bacteriocin which is used as a bio-preservative in various food products. Paneer was prepared
from raw milk standardized to 4.5% Fat and 8.5% SNF with addition of Nisin @ 12 ppm(W/V). The addition level of
Nisin was optimized by antimicrobial activity against several pathogen like B.cereus and S.aureus. The compositional
parameters like Fat, protein, lactose, moisture and ash content of laboratory made Paneer sample were found to
be 24.0, 20.0, 1.48, 53..0 and 1.52% respectively for both Control Paneer and Nisin added Paneer. The control and
nisin added paneer exhibited significant differences among them in terms of Textural profile during the storage
period at 4±2˚ C. The Hardness, Cohesiveness, Gumminess, Adhesiveness, Springiness for both Control Sample and
Nisin added Paneer changed significantly (p<0.05) with progression of storage. Better textural qualities in terms
of Hardness, Cohesiveness, Gumminess, Adhesiveness, Springiness etc. were observed in Nisin added Paneer sample
after 15 days of storage.
Keywords: Nisin, paneer, storage study , antimicrobial activity, textural analysis

WHEY AND ITS UTILIZATION
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Shairee Ganguly2
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Whey is a by-product of the dairy industry, which is the liquid residue of cheese, casein and yoghurt production.
Whey comprises 80 – 90 % of the total volume of milk entering the process and contains about 50 % of the nutrients
in the original milk like soluble protein, lactose, vitamins and minerals. It is for years was thought to be insignificant
and was either used as an animal feed or it was disposed of as waste. In recent time Whey is proved as one of the
‘natural goodies’, packed with high-gelling b-lactoglobulin, mother’s milk equivalent protein a-lactalbumin, lactoferrin, and immunoglobulin and as a pre-cursor to the probiotic galactooligosaccharides. It is now accepted that main
content, whey proteins, have antimicrobial, antiviral and anti-oxidant properties.
Whey can be used in alcoholic beverages (whey beer don’t need additional malt, whey wine contains relatively low
alcohol amount 10-11%), fruits and flavoring based beverages (clarified whey from acid casein or de-proteinised cheddar cheese whey with different fruits), milk based beverages (Rewit, whey based lassi, buttermilk, Kefir), lactic acid
production, sports drink (Whey as a good source of BCAAs), productions of whey proteins by ultrafiltration, lactose
hydrolysis products, and the use of whole whey or whey permeate as a fermentation feedstock are possible options
Keywords: Whey, Dairy Industry, nutrients, natural goodies, antimicrobial, antioxidant, alcoholic beverages, Milk
based beverages.
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Introduction of stevia in dairy products
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Stevia, a sugar substitute sweetening agent, is an edible plant extract of Stevia Rebaudiana. It belongs to western
culture of American continents. Steviol glycoside like Rebaudioside A is generally used. FDA had classified it as safe
and later on permitted to use in the food products. In compare to saccharine or other sweetener, it has zero-calorie
energy content. Sugar is one of the main components used in dairy products; an example like condensed milk, almost
30-45% of sugar is present. The dairy industry is one of the biggest food industry and capable of acquiring new
product developments. The diabetic and hyperglycemic patient, would prefer this into their diet list. Processed Steviol
glycoside help in production of varieties of dairy products like Rasgolla, and other sweets, packaged products like
ice-cream, condensed milk, Lassi, yoghurt, etc. Rebaudioside A has the least bitterness of all the steviol glycosides in
the Stevia rebaudiana plant. To produce Rebaudioside A commercially, stevia plants are dried and subjected to a water
extraction process. This crude extract contains about 50% Rebaudioside A. The various glycosides are separated and
purified via crystallization techniques, typically using ethanol or methanol as solvent.
Keywords: Stevia, Rebaudioside A, FDA, Steviol glycoside, crystallization techniques.

The nutritional composition of plant milk Soybean
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The soybean is one of the most economical and valuable agricultural commodities because of its unique chemical
composition. Among cereal and other legume species, it has the highest protein content (around 40%); other legumes
have a protein content between 20% and 30%, whereas cereals have a protein content in the range of 8-15%. The
soybean also contains about 20% oil, the second highest content among all food legumes. The highest oil content is
found in peanut, which is about 48% on dry matter basis. The third highest oil content is chickpea, which is about
5%. The remaining food legume species have oil contents in the range of 1-3.6%). Nutritional composition of
Soymilk showed that it has moisture content of 90.54%, ash content of 0.82%, protein 4.2%, carbohydrate 0.75%,
crude fibre, ether extract 3.6% and Nitrogen free, extract 0.88% and the total carbohydrate is 0.88%. It is a good
source of protein, vitamin A, vitamin B-12, potassium, and isoflavones, and it can be fortified with calcium and
vitamin D. It contains as much protein as cow›s milk, yet is lower in calories than whole milk. Soy milk offers
culinary diversity, creamy texture, and a healthful nutritional profile, including essential omega-3 fatty acids (if
fortified) and flavonoids. Soy milk is considered as a whole soy food, and has antioxidant, anti-inflammatory and
potential heart-protective properties.
Keywords: Soybean, isoflavones, vitamins, soymilk
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Women: A Cross- Sectional Study
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Background: Among various foods milk is important food though it has good nutritional value.
Objective: To examine the associated factors of milk/milk product consumption among Rural adult women.
Methods: A cross-sectional community based study was conducted in four villages of Nadia district, West Bengal
in which 161 women (19-60 yrs) recruited through multistage systematic random sampling. Demographic data were
collected through a pretested questionnaire. Information on plain milk, tea and other milk products consumption was
assessed using 24 hours recall method. The anthropometric measures included were Body Mass Index (BMI) and Waist
Circumference (WC). Regression analysis was conducted to find the associated factors.
Results: Income is significantly associated (p=0.011) with milk consumption where Animal entrepreneurial index is not
associated with consumption of milk among rural adult women. Anthropometric measures i.e. BMI, waist circumference
is not associated with milk consumption.
Conclusion: Milk consumption is associated with income. Awareness program about milk consumption should be taken
among rural women for increased consumption of milk.
Keywords: milk consumption, rural, adult, women, factors
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