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Fermented dairy products, also known as cultured dairy foods or cultured dairy
products are dairy foods that have been fermented with lactic acid bacteria
e.g., yogurt and cheese. The fermentation process increases the shelf-life of
the product while enhancing its taste. A range of different Lactobacilli strains
have been grown in laboratories.

Yogurt is a fermented milk product that contains the characteristic bacterial
cultures Lactobacillus  bulgaricus and Streptococcus thermophilus. Yogurt
contains 8.25% solids. Full fat yogurt must contain not less than 3.25% milk fat,
low fat yogurt not more than 2% milk fat, and non-fat yogurt less than 0.5%
milk. The main ingredient in yogurt is milk. Other dairy ingredients such as
cream are added to adjust the fat content, and non-fat dry milk is added to
adjust the solids. Stabilizers are used in yogurt to improve the body and
texture by increasing firmness, preventing separation of the whey, and helping
to keep the fruit uniformly mixed in the yogurt.

The main (starter) cultures in yogurt are Lactobacillus
bulgaricus and Streptococcus thermophilus. Function of starter cultures is to
ferment lactose (milk sugar) to produce lactic acid. The increase in lactic acid
decreases pH and causes the milk to curdle, or form the soft gel that is
characteristic of yogurt. The fermentation of lactose also produces flavor



compounds. Lactobacillus bulgaricus and Streptococcus thermophilus are the
two cultures required.

YOGURT PROCESSING:

1. Adjust Milk Composition & Blend Ingredients
Milk composition is adjusted to achieve the desired fat and solids content.
Ingredients such as stabilizers are added at this time.

2. Pasteurize Milk

The milk mixture is pasteurized at 85°C for 30 minutes. A high heat treatment
is used to denature the whey proteins, this allows the proteins to form a more
stable gel. The high heat treatment reduces number of spoilage organisms in
the milk for the starter cultures to grow. Milk is pasteurized before the starter
cultures are added to ensure that the cultures remain active in the yogurt after
fermentation to act as probiotics.

3. Homogenize
The blend is homogenized (2000 to 2500 psi) to mix all ingredients thoroughly
and improve yogurt consistency.

4. Cool Milk
The milk is cooled to 42°C to bring the yogurt to the ideal growth temperature
for the starter culture.

5. Inoculate with Starter Cultures
The starter cultures are mixed into the cooled milk.

6. Hold
Milk is held at 42°C until a pH 4.5 is reached. This allows the fermentation to
progress to form a soft gel and the characteristic flavor of yogurt.

7. Cool
The yogurt is cooled to 7°C to stop the fermentation process.

8. Package
The yogurt is pumped from the fermentation vat and packaged as desired.



CHEESE

Cheese can be made using pasteurized or raw milk. Raw milk is pasteurized
prior to cheese making to destroy some of the spoilage organisms and provide
better conditions for the cheese cultures. Cheese made from raw milk must be
aged for at least 60 days, to reduce the possibility of exposure to disease
causing microorganisms. Cheese can be broadly categorized as acid or rennet
cheese, and natural or processed cheeses. Acid cheeses are made by adding
acid to the milk to cause the proteins to coagulate. Fresh cheeses, such as
cream cheese or queso fresco, are made by direct acidification. Most types of
cheese, such as cheddar or Swiss, use rennet (an enzyme) in addition to the
starter cultures to coagulate the milk. The term “natural cheese” is an industry
term referring to cheese that is made directly from milk. Processed cheese is
made using natural cheese plus other ingredients that are cooked together to
change the textural and/or melting properties and increase shelf life.

Ingredients

The main ingredient in cheese is milk. Cheese is made using cow, goat, sheep,
water buffalo or a blend of these milks.

The type of coagulant used depends on the type of cheese desired. For acid
cheeses, an acid source such as acetic acid (the acid in vinegar) or
gluconodelta-lactone (a mild food acid) is used. For rennet cheeses, calf rennet
or, more commonly, a rennet produced through microbial bioprocessing is
used. Calcium chloride is sometimes added to the cheese to improve the
coagulation properties of the milk.

Flavorings may be added depending on the cheese. Some common ingredients
include herbs, spices, hot and sweet peppers, horseradish, and port wine.

Bacterial Cultures

Cultures for cheese making are called lactic acid bacteria (LAB) because their
primary source of energy is the lactose in milk and their primary metabolic
product is lactic acid. There is a wide variety of bacterial cultures available that
provide distinct flavor and textural characteristics to cheeses. Starter cultures
are used early in the cheese making process to assist with coagulation by
lowering the pH prior to rennet addition. The metabolism of the starter
cultures contribute desirable flavor compounds, and help prevent the growth



of spoilage organisms and pathogens. Typical starter bacteria
include Lactococcus lactis subsp. lactis or cremoris, Streptococcus
salivarius subsp. thermophilus, Lactobacillus delbruckii subsp. bulgaricus,
and Lactobacillus helveticus.

Adjunct cultures are used to provide or enhance the characteristic flavors and
textures of cheese. Common adjunct cultures added during manufacture
include Lactobacillus casei and Lactobacillus plantarum for flavor in Cheddar
cheese, or the use of Propionibacterium freudenreichii for eye formation in
Swiss cheese. Adjunct cultures can also be used as a smear for washing the
outside of the formed cheese, such as the use of Brevibacterium linens of
gruyere, brick and limburger cheeses.

Yeasts and molds are used in some cheeses to provide the characteristic colors
and flavors of some cheese varieties. Torula yeast is used in the smear for the
ripening of brick and limburger cheese. Examples of molds include Penicillium
camemberti in camembert and brie, and Penicillium roqueforti in blue cheeses.

Cheese Processing Steps

1. Standardize Milk
Milk is often standardized before cheese making to optimize the protein to fat
ratio to make a good quality cheese with a high yield.

2. Pasteurize/Heat Treat Milk

Depending on the desired cheese, the milk may be pasteurized or mildly heat-
treated to reduce the number of spoilage organisms and improve the
environment for the starter cultures to grow.

3. Cool Milk

Milk is cooled after pasteurization or heat treatment to 90°F (32°C) to bring it
to the temperature needed for the starter bacteria to grow. If raw milk is used
the milk must be heated to 90°F (32°C).

4. Inoculate with Starter & Non-Starter Bacteria and Ripen
The starter cultures and any non-starter adjunct bacteria are added to the milk
and held at 90°F (32°C) for 30 minutes to ripen.


http://www.milkfacts.info/Milk%20Processing/Cheese%20Production.htm#Adjunct

5. Add Rennet and Form Curd

Rennet is the enzyme that acts on the milk proteins to form curd. After rennet
is added, the curd is not disturbed for approximately 30 minutes so a firm
coagulum forms.

6. Cut Curd and Heat
The curd is then cut with cheese knives into small pieces and heated to 100°F
(38°C). The heating step helps to separate the whey from the curd.

7. Drain whey
The whey is drained from the vat and the curd forms a mat.

8. Texture curd

The curd mats are cut into sections and piled on top of each other and flipped
periodically. This step is called cheddaring. Cheddaring helps to expel more
whey, allows the fermentation to continue until a pH of 5.1 to 5.5 is reached,
and allows the mats to "knit" together and form a tighter matted structure.
The curd mats are then milled (cut) into smaller pieces.

9. Dry Salt or Brine

For cheddar cheese, the smaller, milled curd pieces are put back in the vat and
salted by sprinkling dry salt on the curd and mixing in the salt. In some cheese
varieties, such as mozzarella, the curd is formed into loaves and then the
loaves are placed in brine (salt water solution).

10. Form Cheese into Blocks
The salted curd pieces are placed in cheese hoops and pressed into blocks to
form the cheese.

11. Store and Age
The cheese is stored in coolers until the desired age is reached. Depending on
the variety, cheese can be aged from several months to several years.

12. Package
Cheese may be cut and packaged into blocks or it may be waxed.
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