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Unit 9: Study of Coagulated& Concentrated milk products e.g., Chhana, Paneer,
Chhurpi, Cheese, Khoa, Milk based, Khoa based and Dahi based products & Ice-
cream in lab
9.1 Importance of milk product and its nutritive value
9.2 Prepare flow diagram of methods of Chhana, Paneer, Chhurpi, Cheese, Khoa & Ice
cream making
9.3 Explain the flow diagram of all above products separately in brief
KHOA
Khoa is a concentrated whole milk product obtained by open pan condensing of milk under
atmospheric pressure.The milk fat content shall not be less than 30% on dry weight basis of
finished product. It may contain citric acid not more than 0.1 per cent by weight. It shall be
free from added starch, added sugar and added colouring matter.
Chemical composition of Khoa
Preparation of Khoa
Khoa is prepared by different methods depending on the location, quantity etc. Khoa is
manufactured by the following four basic methods viz. traditional method, improved batch
method, mechanized method and use of membrane technology.
A. Traditional Method
Filtered milk is taken in a thick wide mouth iron pan (karahi) and boiled on a brisk non –
smoky fire. An iron scraper (kunti) is used for stirring the milk during boiling and also to
scrape the milk films forming on the surface during boiling. A rapid stirring and scrapping
is carried out throughout boiling to facilitate quick and rapid evaporation of water from milk
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and also to prevent scorching of milk film on surface. Due to continuous evaporation of
water, the milk progressively thickens. As the concentration is progressing the product
slowly tends to leave the sides of the pan and starts accumulating at the bottom and at this
stage the pan has to be removed from the fire. The contents are worked up and allowed to
cool and the residual heat in the product helps in further evaporation of moisture. At this
stage, stirring and scraping is increased to obtain good quality product.
B. Improved Batch Method
A stainless steel double jacketed, steam heated pan or kettle is used to provide greater control
on the heating process and to ensure a non-smoky heating. Five liters of standardized cow
milk with 4.5% fat or four liters of standardized buffalo milk with 5.5% fat is taken per batch
and milk is brought to boil in the kettle. During boiling, bottom and the surfaces of the kettle
are scraped and milk is stirred vigorously by a stainless steel stirrer to avoid burning of milk
solids. About 2 kg/cm2
pressure is used for boiling milk. When the milk attains a rabri stage,
slow heating is necessary at this stage to prevent burning of solids on the surface,
discoloration of the product, development of burnt flavor and hard body and coarse texture.
The rate of stirring should be increased during last stages to obtain good quality product. As
soon as the product shows signs of leaving the sides of the kettle and accumulating in the
centre in a pat form, heating is stopped. It takes about 15-20 minutes to prepare a batch of
khoa (1 kg approx) by this method
Factors Affecting Quality of Khoa
Higher amount of free fat (>60%) will be released in buffalo milk khoa than cow milk khoa.
Higher free fat content contributes to soft body and oily or greasy appearance to buffalo milk
khoa. The quality of khoa depends on:
 Type of milk used in khoa preparation
 Chemical quality of milk
 Method of preparation
 Degree of heat treatment
 Manner of handling the product
 Packaging employed
 Duration, temperature and humidity of storage.
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CHHANA
Chhana is an acid coagulated product obtained when milk coagulated with the permitted
acids at nearly boiling temperature. Solid curd obtained after filtration of coagulum is called
chhana. It looks off-white, tastes mildly acidic, and has characteristic spongy texture.
Chhana is used as a base for the preparation of a variety of sweets like Sandesh, rasogolla,
chamcham, rasmalai, pantoa, channamurki etc.
PROCEDURE
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Defects in Chhana
A. Flavor Defects
B. Body and texture defects
C. Color and Appearance defects
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PANEER
Paneer is an acid coagulated product obtained when standardized milk coagulated with the
permitted acids at specified temperature, resultant coagulum is filtered and pressed to get the
solid curd mass. Paneer has firm, close, cohesive and spongy body and smooth texture.
Paneer is mainly prepared from buffalo milk and used for large number of culinary dishes.
PROCEDURE
CHEESE
Cheese is the curd or substance formed by the coagulation of milk of certain mammals by
rennet or similar enzymes in the presence of lactic acid produced by added or adventitious
microorganisms, from which part of the moisture has been removed by cutting, warming
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and pressing, which has been shaped in mould and then ripened (also unripened) by
holding for some time at suitable temperatures and humidity.
Classification of Cheese
1. Very hard (grating) - Moisture < 35% on matured cheese and ripened by bacteria,
e.g. Parmesan, Romano.
2. Hard - Moisture < 40%
a) Ripened by bacteria, without eyes: Cheddar
b) Ripened by bacteria, with eyes: Swiss
3. Semi-hard - Moisture 40-47%
a) Ripened principally by bacteria: Brick
b) Ripened by bacteria and surface microorganisms: Limburger
c) Ripened principally by blue mould:
External – Camembert
Internal – Gorgonzola, Blue, Roquefort.
4. Soft - Moisture > 47%
a) Unripened – Cottage
b) Ripened – Neufchate
Legal Standard
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PROCEDURE
Ice cream
Ice cream is a frozen dairy product prepared by freezing a mixture consisting of dairy and
non-dairy components such as milk, cream, skim milk powder, sweeteners, stabilizer,
emulsifier, fruits, nuts, colour and flavour. All ice cream ingredients are mixed in a specific
order and processed to form ice cream mix and this mix is then frozen under rapid agitation
with incorporation of air. This process forms semi frozen slush of ice cream which is then
hardened to freeze it further.
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Legal Standards
Classification
Depending upon the commercial practices followed, the following classifications are used
for different groups of ice cream and frozen products.
a. Plain Ice Cream: An ice cream in which the total amount of the colour and
flavouring ingredients is less than 5% of the volume of the unfrozen ice cream.
Examples are vanilla, coffee, maple and caramel ice cream.
b. Chocolate: Ice cream flavoured with cocoa or chocolate
c. Fruit: Fruit Ice cream is made by adding various fruits at the time of freezing with
or without additional fruit flavouring or colour. The fruits may be fresh, frozen,
canned or preserved.
d. Nut: Ice cream containing nut meats, such as almonds, pistachio or walnut, with or
without additional flavouring or color.
e. Ice Milk / Milk Ice: A product similar to ice cream containing 2 -7% fats and 12-
15% MSNF, sweetened, flavoured and frozen like ice cream.
f. Ices: Made of fruit juices, sugar and stabilizer with or without additional fruits, color,
flavouring or water and frozen to the consistency of ice cream. Usually contains 28
– 30% sugar, 15-20% overrun, and no dairy products.
g. Sherbets: Sherbet is a product made of fruit juices, sugar, stabilizer, and milk
products. It is similar to an ice, except milk, either whole, skim, condensed, or
powdered, or ice cream mix, is used in place of all or part of the water used in ices,
sherbet contains 1% to 2% milk fat.
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h. Mousse: Ice cream containing whipped cream, sugar, colour and flavouring, and
frozen without further agitation. Sometimes condensed milk is added to give better
consistency.
i. Bisque: It is made by the addition of grape, nuts, macaroons, sponge cake or other
bakery products with appropriate flavourings.
j. Custards: Custard is ice cream cooked to custard before freezing. Frozen custards
are also known as French ice cream or French custard ice cream. It contains whole
egg or egg yolk in such a proportion that the total egg yolk solids should not be less
than 1.4% of the weight of the finished frozen custard or less than 1.12% for bulky
flavoured products.
k. Cassata: This is made in a round mold, hinged so that it may be filled with ice cream
and other frozen products. The confection is built up in layers of rich, variously
flavoured ice cream, some with fruits, some with liqueurs, and sometimes with
chocolate or nuts.
List of ingredients used in ice cream manufacturing
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Sweeteners
Sweeteners enhance palatability of ice cream. Generally, the desired sugar concentration in
ice cream is 13-16%. Sweeteners also affect the freezing point of ice cream mix and thereby
properties of the finished product as well. Sugars depress the freezing point of the mix and
produce ice cream with smooth body and texture.
Stabilizers
The stabilizers are a group of compounds, usually polysaccharide in nature that is
responsible for adding viscosity to the mix and the unfrozen phase of the ice cream. basic
role of stabilizer is to reduce the amount of free water in the mix by binding it as “water of
hydration” or by immobilizing it within a gel structure. Also it is the ability of small
percentage of stabilizer to absorb and hold large amounts of bound water, which produces
good body, smooth texture, slow melt down and heat shock resistance in the resultant
product.
Emulsifiers
An emulsifier is defined as a substance that reduces surface tension between oil–water or
air–water interface, thus enhancing emulsification and increasing emulsion stability. An
emulsifier consists of a water-loving hydrophilic head and an oil-loving hydrophobic tail.
The hydrophilic head is directed to the aqueous phase and the hydrophobic tail to the oil
phase. The emulsifier positions itself at the oil/water or air/water interface and, by reducing
the surface tension, has a stabilising effect on the emulsion.
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PREPARATION
Overrun: An Important Attribute of Ice Cream
Ice cream mix is frozen with continuous agitation and aeration. This process incorporates a
significant amount of air in the product which increases its volume but the weight remains
constant. That is the reason that ice cream (finished product) is always measured in volume
not in weight.
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CHHURPI
Chhurpi or Durkha is hardened cheese consumed mainly in the Himalayan region of Nepal
and Tibet. There are two main varieties of Chhurpi; the soft variety prepared out of cow's
milk and the hard variety prepared out of yak's milk. Chhurpi is made by separating whey
from buttermilk solids to produce curds similar to Italian Ricotta. Fresh curds are white, soft
and neutral to taste but they are left to ferment to acquire a bit of tanginess. Soft Durkha or
Chhurpi is an excellent source of protein and used as a substitute for vegetables in the
mountainous region. A curry and/or pickle are made of Chhurpi and is eaten with rice as a
staple food in everyday meals. Chhur singba or Chhur mingba is freshly prepared Chhurpi
prepared by adding the extract of crab apple fruits (thung).
Hard Durkha or Chhurpi is made out of yak milk. After the curds are cured at room
temperature for 2-3 days, the cheese is sliced and left to dry in the sun or dried in the oven
on low heat. This type of Chhurpi becomes very hard and lasts many years. If hard Chhurpi
is as old as 4 to 5 years, it is called chhurpupu. If stored properly in yak skin (mongnang),
hard Chhurpi can be consumed even for 20 years.
METHODS OF PREPARATION
The preparation of chhurpi involves a relatively straightforward process. Here's a general
overview of how chhurpi is traditionally made:
 Milk Collection: Fresh milk from cows or yaks is collected and brought to the
production facility. Yak milk is commonly used in the higher altitudes of the
Himalayan region.
 Heating and Coagulation: The milk is heated in a large pot or cauldron until it
reaches a certain temperature. The specific temperature may vary depending on the
traditional method followed. Once the desired temperature is reached, a coagulating
agent, such as lemon juice or a local herb called "chhurpi nigalo," is added to curdle
the milk.
 Curd Formation: The milk starts to curdle and form solid curds. The curds are
allowed to settle for a while, and the whey, the liquid part, is drained off.
 Pressing: The curds are gathered and placed in a cloth or cheesecloth. They are then
wrapped tightly and placed under a heavy weight or in a cheese press. This helps
remove excess moisture and further compact the curds.
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 Fermentation: The pressed curds are left to ferment for a few days in a cool and dry
place. This step contributes to the development of the distinct flavors and textures of
chhurpi.
 Smoking: After fermentation, the cheese is traditionally smoked to add a smoky
flavor and enhance its shelf life. The cheese is hung over a wood fire or in a
smokehouse for several hours, allowing the smoke to penetrate the cheese.
 Drying and Aging: Once smoked, the chhurpi is set aside to dry. It can be hung or
placed on bamboo racks in a well-ventilated area. The drying and aging process can
last for weeks or even months, depending on the desired texture and taste.
 Packaging: Once the chhurpi has dried and aged to the desired consistency, it is cut
into various shapes or sizes. It is then packaged, ready to be consumed or transported.
Milk-based Products:
 Butter: Butter is made by churning cream or milk to separate the fat globules from
the liquid. It is commonly used as a spread or for cooking and baking.
 Cheese: Cheese is a dairy product made by curdling milk and separating the curds
from the whey. It comes in various forms, textures, and flavors.
 Yogurt: Yogurt is made by fermenting milk with live bacterial cultures. It has a
creamy texture and tangy flavor, and it's often consumed on its own or used in
cooking and baking.
 Ice Cream: Ice cream is a frozen dessert made by combining milk, cream, sugar, and
flavorings. It is churned to incorporate air, resulting in a smooth and creamy texture.
 Condensed Milk: Condensed milk is made by evaporating most of the water content
from milk and adding sugar. It is thick, sweet, and commonly used in desserts and
confectioneries.
 Evaporated Milk: Evaporated milk is produced by removing about 60% of the water
from milk. It has a creamy consistency and is often used in recipes that require a
richer texture.
Khoa-based Products:
 Barfi: Barfi is a popular Indian sweet made by condensing milk or khoa and flavoring
it with various ingredients like nuts, fruits, and spices. It has a fudge-like consistency.
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 Gulab Jamun: Gulab Jamun is a traditional Indian dessert made with khoa, flour, and
sugar syrup. The dough is rolled into small balls, deep-fried, and soaked in a rose-
flavored sugar syrup.
 Peda: Peda is a sweet from the Indian subcontinent made by simmering khoa with
sugar and flavorings until it thickens. It is often garnished with nuts and cardamom.
 Kalakand: Kalakand is a milk-based sweet made by condensing milk and khoa until
it solidifies. It is often flavored with saffron, cardamom, or rose water.
Dahi-based Products:
 Lassi: Lassi is a traditional yogurt-based drink popular in South Asia. It is made by
blending yogurt with water and optionally sweetening or flavoring it with fruits,
spices, or herbs.
 Raita: Raita is a yogurt-based side dish or condiment commonly found in Indian
cuisine. It is made by mixing yogurt with chopped vegetables, herbs, and spices.
 Shrikhand: Shrikhand is a thick, creamy dessert made from strained yogurt (known
as hung curd). It is sweetened and flavored with cardamom, saffron, or fruit puree.
 Buttermilk: Buttermilk is a fermented dairy drink made by mixing yogurt with water.
It is often enjoyed as a refreshing beverage or used in cooking and baking.
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