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Chapter 13

Nutrients of Life
THE MAIN IDEA

There are four main classes  
of biomolecules.

13.1 Biomolecules
13.2 Carbohydrates
13.3 Lipids
13.4 Proteins
13.5 Nucleic Acids
13.6 Vitamins and Minerals
13.7 Metabolism
13.8 A Healthy Diet

13.7 Metabolism

What are the two forms 
of metabolism?

READING CHECK

Your body takes in biomolecules in the food you eat and 
breaks them down to their molecular components. Then one 
of two things happens: either your body “burns” these molec-
ular components for their energy content through a process 
known as cellular respiration or these components are used as 
the building blocks for your body’s own versions of carbohy-
drates, lipids, proteins, and nucleic acids. The sum total of all 
these biochemical activities is what we call metabolism. Two 
forms of metabolism are catabolism and anabolism. Figure 
13.35 shows the major catabolic and anabolic pathways of 
living organisms.

All metabolic reactions that involve the breaking 
down of biomolecules are grouped under the heading of 
catabolism. Digestion and cellular respiration are examples 
of catabolic reactions. Digestion begins with the hydroly-
sis of food molecules, a reaction in which water is used to 
sever bonds in the molecules and separate large molecules 
into their smaller component parts. The small molecules 
formed in digestion, such as the glucose units of complex 
carbohydrates, then migrate to all the cells of the body and 
take part in cellular respiration. There, in a series of steps, 
the small food molecules lose electrons to the oxygen that 
was inhaled through our lungs and, as a result, break down 
to even smaller molecules, such as carbon dioxide, water, 
and ammonia, which are excreted. Through this process, 
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high-energy molecules, such as ATP, are created. These high-en-
ergy molecules are able to drive reactions that produce body heat, 
muscle movement, and nerve impulses. They also are responsible 
for fueling anabolism, which is the general term for all the ener-
gy-requiring chemical reactions that produce large biomolecules 
from smaller molecules (Figure 13.36).

The types of biomolecules produced by anabolism are the 
same as the types found in food—carbohydrates, lipids, proteins, 
and nucleic acids. These products of anabolism are, if you will, the 

Figure  13.36 > 
The Belgian blue bull, developed 
through many years of selective 
breeding, has a defective gene 
that does not produce myostatin, 
which is a hormone that inhibits 
the anabolic formation of muscle. 
Without myostatin, the muscles 
of the bull become much more 
massive. Inhibitors of myostatin 
in humans may help offset the 
loss of muscle mass that occurs 
with conditions such as mus-
cular dystrophy or as occurs in 
each of us as we age. Interested? 
Read the essay, “The Genetics of 
Muscle Fitness,” at the end of this 
chapter.

Figure  13.35 > 
Metabolic pathways for the 
food we ingest. Catabolic 
pathways are indicated by the 
purple arrows; anabolic path-
ways, by the blue arrow.
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host’s own version of what the food once was. And if the host ever 
becomes food, anabolic reactions in the subsequent host will result 
in different versions of the molecules. Thus, organisms in a food 
chain live off one another by absorbing one another’s energy via 
catabolic reactions and then rearranging the remaining atoms and 
molecules via anabolic reactions into the biomolecules they need 
to survive.

Catabolism and anabolism work together. In healthy muscle 
tissue, for example, the rate of muscle degradation (catabolism) is 
matched by the rate of muscle building (anabolism). If you increase 
your food supply and exercise vigorously, it is possible to favor the 
muscle-building anabolic reactions over the muscle-destroying 
catabolic reactions. The result is an increase in muscle mass. Stop 
eating and exercising, however, and these anabolic reactions lose 
out to the catabolic reactions. The result is a decrease in muscle 
mass—you begin to waste away.

C O N C E P T   C H E C K
Anabolic steroids help people gain muscle mass. If there were such a thing as a catabolic steroid, 
what would be its effect?

CHECK  YOUR  ANSWER   Anabolic? Catabolic? Which is which? Many students recognize the 
term anabolic steroids from the sports news media, which are quick to report on famous athletes 
caught using these steroids for improved performance. Anabolism, therefore, is muscle-building, 
so catabolism must be muscle-degrading. A catabolic steroid would cause a loss of muscle mass, 
which is not generally desirable.


