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Cheese Please

According to legend, cheese was “discovered” thou-
sands of years B.C. by a traveler who placed milk into a
pouch made from a sheep stomach. During the jour-
ney, the sun’'s heat and the enzymes in the lining of the
stomach pouch changed the milk into curds and
cheese whey.

Another way to experiment with bacteria and agricul-
ture is to make cheese in your classroom. Biotechnol-
ogy has made its way into the cheese frontier. Today
about 80 percent of cottage cheese and 50 percent of
all other cheeses are made with an enzyme-an enzyme
isolated from a microorganism which has been geneti-
cally engineered. Biotechnology is a tool that various
scientists use to achieve certain results. Want to make
some of this high tech cheese and compare it to cul-
tured cheese? Using biotechnology really speeds up the
processing time.

Using genetic engineering, the gene for the enzyme,
named chymosin, can be cut out of a calf cell DNA and
inserted into the DNA of a yeast or bacterial cell. The
microorganism then can make an exact copy of the calf
enzyme. Yeast replicate and grow rapidly, so yeast is
often used to duplicate the enzyme.

Cheese making can be divided into two stages,
clotting and aging. The enzyme splits kappa-casein, a
major milk protein, causing the milk to clot. The result-
ing curds and whey are separated. The curd is used to
make cheese. Some cheeses are used without much
further processing and no aging. Cottage cheese is an
example of a cheese that isn't aged. For proper aging,
the action of specific microbes is needed. Different
strains of microbes are used for each type of cheese,
e.d., Swiss, cheddar. Cheesemaking is really the re-
moval of water from milk. (Milk is 87% water and 13%
solids.) This is done by coagulating the protein in the
milk. Coagulation changes the chemical makeup of
protein so it is no longer water soluble (does not dis-
solve in water). Heat or acid at the proper temperature
coagulates protein.
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Milk enzymes and microbial enzymes degrade fat,
protein, and carbohydrates to different degrees, pro-
ducing a complex mixture of compounds we call
cheese. Bacteria and fungi are living organisms, and
as they grow the chemical changes they make as they
metabolize milk result in cheeses of different textures

and tastes, for example, Swiss cheese and blue cheese.

Scientists discovered that the enzyme rennin (pro-
duced in calf stomach lining cells) would coagulate the
protein (casein) in milk, forming curds and whey. Be-
cause the enzyme reacts with a protein, the enzyme is
called a protease. Now, through biotechnology, the
gene from the calf stomach cell which makes the cell
produce the enzyme rennin is removed and inserted
into a bacteria or yeast cell. This causes the organism
to produce the enzyme.

In cheese, coagulation is done through several step

1. Bacteria convert lactose to lactic acid (same as in
yogurt). Allowing the bacteria to work for 30
minutes creates an acid environment. If enough
time passed, this acid would eventually coagulate
the protein.

2. Instead of waiting for this, cheese makers use an
enzyme called rennet.

*Rennet is found naturally in the fourth stomach
of cows.

*Rennet can be man-made to copy the natural
rennet works by altering protein so that it is no
longer soluble in water (coagulates it).

*Rennet works best at 90° and in an acid environ-
ment. Therefore, bacteria is added first, to
create that acid environment, and then rennet is
added.

If you would like to make cheese with an active culture
there are several kits available. Two procedures follow
for making cheese in a crock pot. Kits are available
from Utah AITC. Both “slow” bacterial cheese and
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biotech cheese kits, that make two crock pots of cot-
tage cheese, are available for $10 and $2 respectively
from Utah AITC. Other cheese kits can be purchased
from a variety of cheesemaking companies (New En-
gland Cheesemaking Company, 413-628-3808, http://
cheesemaking.com) and science supply companies.
Here are two experiments. You may also be able to
order material over the Internet or find the ingredients
locally.

Utah Agriculture in the Classroom

37

PPcrootganiims in The Pacrocosm



