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Chapter 13

Nutrients of Life
THE MAIN IDEA

^ We are what we eat.

There are four main classes  
of biomolecules.

We absorb molecules from the food we eat and either 
use them for energy or incorporate them into the various 
structures that give our bodies both form and function. 
Interestingly, no molecule in a living organism is a per-
manent resident; rather, there is perpetual change as 
ingested food molecules are transformed and utilized 
to replace older molecules. Within a decade, most of the 
molecules in a human body have been replaced by new 
ones—the body you have today is literally not the same 
as the body you had seven years ago.

Although your molecules are continually 
replaced, the genetic code that guides the assembly 
of those molecules is still pretty much the same. This 

is similar to what we see with identical twins who are 
made of different molecules but share pretty much the 
same genetic code. No one would claim two identical 
twins to be the same person. Similarly, perhaps you are 
as different from your past self as two identical twins are 
from each other. Perhaps an individual’s identity is not 
static, but is continually re-established every moment.

Although this chapter cannot promise any 
insights into the intriguing questions of existence, it 
will give you a basic understanding of biomolecules—
the molecules that make up living organisms—and the 
remarkable roles they play in your body.
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13.1 Biomolecules

The fundamental unit of almost all organisms is the cell. 
Typically, cells are so small that you need a microscope to 
see them individually. About ten average- sized human cells, 
for example, could fit within the period at the end of this sen-
tence. Figure 13.1 shows a typical animal cell and a typical 
plant cell.

Every cell has a plasma membrane. More than just a 
boundary, the plasma membrane controls the passage of 
molecules into and out of the cell and provides sites where 
important chemical reactions occur. In animal cells, the 
plasma membrane is the outermost part of the cell, but the 
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plasma membranes of plant cells are bounded by a rigid cell wall 
that protects the cells and gives them structure.

Housed within each of these cells is a cell nucleus, which 
contains the genetic code. Everything between the plasma 
membrane and the cell nucleus is the cytoplasm, which consists 
of a variety of microstructures suspended in a viscous liquid. 
These microstructures, called organelles, work together in the 
synthesis, storage, and export of important biomolecules and 
in the production of energy from food and oxygen.

The great majority of the biomolecules used by cells 
are carbohydrates; lipids; proteins; and, in lesser quantities, the 
nucleic acids. In addition, most cellular reactions require small 
amounts of vitamins and minerals in order to function properly. 
We now discuss each of these categories of biomolecules, which 
sets the stage for being able to identify a healthy diet.

Figure 13.1 > 
Macroscopic, microscopic, and 
submicroscopic views of an animal 
and a plant. The atoms of the bio-
molecules are indicated by color: 
white = hydrogen; black = carbon; 
red = oxygen; blue = nitrogen; and 
orange = phosphorus.


