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MILK mixtures

LEARNING SOURCE everyday CHEMISTRY

Although we think of milk as something we drink, it is really 
a liquid that also contains solids. Milk is made up of water, fat 
and milk solids. 

The milk solids are made of carbohydrates and protein. These 
milk solids are dispersed, or evenly spread out, within the milk. 

The fat, also called milkfat, butterfat or cream, tends to gather 
at the top of the milk, unless it has been homogenized. 
Unless you choose to buy non-homogenized milk, all milk is 
homogenized. 

Milk is homogenized to keep the fat from separating and 
floating to the top. Butterfat is what makes milk creamy, rich 
and flavourful. 

If milk was not homogenized, it would separate. Think about 
what happens when you try to mix oil and vinegar. They will 
keep separating unless the mixture is continually shaken. 

A homogenizer is a machine that forces the milk at high pressure through tiny 
holes. This process breaks up the butterfat globules into particles one-eighth 
their original size. When the butterfat particles are that tiny, they stay mixed in 
the milk. 

Raw milk has between 3 and 5 percent butterfat. When raw milk is processed, 
the butterfat is separated from the skim milk and then added back in during 
homogenization to make products with different fat contents. 

Why do you see different types of milk cartons in grocery stores? 

Milk that has 3.25% milk fat is labelled homogenized or whole milk. 

In 1% and 2% milk, enough fat is added back in to provide either 1 or 2 percent 
of fat per serving. 

Skim milk has had almost all the milk fat removed. To be called skim milk, it must 
have less than 0.3 percent milk fat.
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Milk Solids and Liquids

Milk is a mixture of solids and liquids. Milk solids are made of proteins and carbohydrates. The main 
protein in milk is called casein. The casein is found throughout the milk. The main carbohydrate is called 
lactose. Lactose is broken down in your body by an enzyme. An enzyme is a protein that is produced 
by cells in the body. Lactase is the enzyme that breaks down lactose. 

Enzymes react with substances you eat. People who do not have an adequate amount of the lactase 
enzyme are “lactose intolerant.” This means that they have trouble digesting milk and dairy products. 
Milk or cream are found in many recipes. What type of mixture can you identify in the recipe below? 

SUPER-BERRY ICE CREAM 

Ingredients

1 1/2 cup  (375 ml)  unsweetened frozen mixed 
berries

1/2  frozen banana

1 cup  (250 ml)  plain Greek yogurt

1 tbsp  (15 ml)  honey

1 tsp  (5 ml) vanilla

Directions

Place all ingredients in a blender and blend until smooth. The mixture will be very thick. Enjoy right 
away, or place in the freezer until ready to eat.

For a fun variation, put the Super-berry "Ice Cream" between your favourite cookies for a fun version 
of an ice cream sandwich.

Are there any physical 
or chemical changes 
that occur in this 
recipe? If so, what are 
they?    
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It's Butter   

Butter is composed of butterfat, cream, 
water and milk solids. When cream is 
churned, or mixed very hard, the fat 
separates from the milk mixture and 
forms a small ball. 

The fat in milk is part of the milk 
mixture. The leftover liquid is a 
combination of water and the mild 
solid, called whey. 

If you shake cold whipping cream long 
enough, you will see the cream change 
its state of matter – from a liquid to a 
solid. 

Why do you think 
cream – and not skim 
or low fat milk – is 
used to make butter? 
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Changes in States of 
Matter 

Processes used to prepare and cook food 
causes changes in the state of matter. Liquid 
can be heated or frozen and changed to a solid 
or gas. A solid can be melted and changed 
to a liquid.  What cooking processes can you 
identify in the recipe below?

PROTEIN POWER PANCAKES  

Ingredients

2 1/4 cups (560 ml) whole grain whole 
wheat flour

1 tsp (5 ml) baking soda

1/2 tsp (2 ml) salt

1 tbsp (30 ml) cinnamon

1 cup (250 ml) cottage cheese (1%)

1 cup (250 ml) plain Greek yogurt (2%)

4 eggs

1/4 cup + 2 tbsp (90 ml) skim milk powder 
+ water to make 1 1/2 cups (375) milk

1/4 cup (60 ml) butter, melted

Are there any physical 
or chemical changes 
that occur in this 
recipe? If so, what are 
they?    
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Directions

1  In a large bowl, mix together whole grain whole wheat 
flour, baking soda, salt, and cinnamon.

2  With a hand blender, blend together cottage cheese, Greek 
yogurt, eggs, and milk. Once blended, add in melted butter. 
Add to the flour mixture, stir to combine.

3  Heat a large non-stick skillet over medium heat. Lightly 
mist with vegetable oil spray or butter. Pour in pancakes to 
desired size. Cook until pancakes are lightly browned on one 
side, flip over and cook through for another minute or so.

4  Serve with your favourite pancake toppers.For example, 
melted peanut butter, fruit, yogurt, and syrup. Enjoy as a 
breakfast, pre- and post-sports snack, or as breakfast-for-
dinner.

This recipe freezes well.
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