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(A) Introduction

Proteins are high-molecular-weight compounds and have specific biological functions such as those of
enzyme and hormone. Several hundreds of L-amino acids are connected in an order and, then, a protein is
formed. Protein is one of the important ingredients for living things, and it is counted in the three major
nutrients together with carbohydrate and lipid. Protein plays a role to build up the body of creatures. Many
foods contain various kinds of protein. Protein participates in deciding taste and physical properties of food

and maintaining their shapes and colors.

(B) Purpose of the experiments

Milk is an important food. It has many nutrients including proteins. Cow's milk has a pH ranging from
6.4 to 6.8, making it slightly acidic. Normal cow’s milk contains 30—35 grams of protein per liter, of which
about 80% is arranged in casein micelles. An increase in acidity of milk makes it turn into curd.
Milk protein casein is mainly responsible for this feature because it is denatured and starts to aggregate
each other in the acidic pH range. Cottage cheese is made according to this feature of casein in milk.

Soy milk also contain abundant proteins of which about 50% is occupied with glycinin. One of the
processed-soybean products is a Japanese traditional food, tofu. A coagulant, so-called Nigari (mainly
made of magnesium chloride), is added into warmed soy milk to form a gel of proteins including
glycinin. The gel can maintain much water in its mesh structure. This gel is poured into a mold to make a
form of tofu. In this experiment, we learn functions of protein in foods through making cottage cheese and

tofu.



(C) Materials
+ Cottage cheese

Cow’s milk 50 ml
Vinegar 5 ml
100 ml Beaker 2
Funnel 1
Filter paper 1
* Tofu
Soy milk 50 ml
Magnesium chloride solution 5 ml
100 ml Beaker 2
Funnel 1
Filter paper 1
(D) Experiments

+ Cottage cheese
1. Pour cow’s milk into a 100 ml beaker, and warm up it at 50°C-60°C.
2. Add 5 ml vinegar and stir it slightly.
3. Stand the beaker for about 5 minutes to form curd.
4. Filter the milk including curd with a set of funnel, filter paper, and another 100 ml beaker at bottom.
5. Collect cottage cheese on the filter and whey (milk serum) in the bottom beaker.
6. Observe the hardness and volume of cottage cheese and the color of whey.
7. Wash the two beakers and a funnel and use these for the next experiment.
* Tofu
1. Pour soy milk into a 100 ml beaker, and warm up it at 70°C-75°C.
2. Add 5 ml magnesium chloride solution and stir it slightly.
3. Stand the beaker for about 5 minutes to form gel.
4. Filter the milk including gel with a set of funnel, filter paper, and another 100 ml beaker at bottom.
5. Collect tofu on the filter and milk serum in the bottom beaker.

6. Observe the hardness and volume of tofu and the color of milk serum.

(E) Discussion
Compare hardness and volume of cottage cheese with those of tofu. Observe how did the colors of milk
changed after formation of milk serum. Discuss these differences between cottage cheese and tofu and

between milks and milk serums.



