o_:m:_mmui of Fats and Proteins

All living things are composed of many chemical compounds. Two such compounds are
fats and proteins. Fats are a part of all cellular membranes. They may also be stored
within 2 cell as energy food. Proteins form part of almost all structures within a cell.
Therefore, they are essential for'cell growth and repair.

In this in <mmn@mmo: it is expected that you:

(a) distinguish between umum_. molecule models and actual chemical ?:.::_mm

of molecules

(b) determine differences between glycerol and fatty acids by using mﬁ:._nﬁ:_.m_

formulas -

{c) properly construct fat molecules using um_.._m_. models
{d} determine differences between amino acids by using structural formulas
(e} properly construct protein molecules using paper models
Remember that paper models do not represent the actual ﬁ_._:wm.a_:_m:-
sional shape of the molecules. Models simply serve as a means of helping
you learn how smaller molecules can be organized into larger, more com-

plex molecules.

Materials
scissors
Procedure
Part A. Fats

On a molecular basis, all fats are somewhat
similar. Just as carbohydrates are composed of
monosaccharide molecules, all fats are composed
of smaller molecules. The smaller molecules in

fats are glycerol and fatty acids.

Glycerol
1. What &oEmbﬁ are present in m_wnouo_m (See

page 39.)

2. Are there any elements in glycerol that are

not in carbohydrates?

3. What is the molecular formula for glycerol?
(Add the correct subscripts.) C H O

4. What is the ratio of hydrogen atoms to oxy-

gen atoms? - How does this
ratio compare with the ratio in carbohydrates?

H»& Acids

The second molecule which contributes to
forming fat is a long molecule called a fatty acid.
Many different fatty acids exist, but all are sim- -
ilar in several ways.

® Examine the strictural mo_.EEmm and the Bom.
els of the three fatty acids on page 39.

5. 'What elements are present in all fatty-acids? .

6. What is the molecular formula of butyric .
acid? (Add the correct mﬁ.cmobwﬁm )C H O .
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¢ Join the molecules by removing as many -OH
groups and -H groups as needed from the amino
acids. All four amino acid molecules can be

" joined in this manner to form a protein. Join

them in the order valine—threonine—alanine—

s glycine.

)

* Rejoin the -OH and -H ends.

21. <SE~ chemical substance is formed érmn

the -OH’s and -H’s are joined?

>:m_<mnm

Chemists express the joining of these amino -
acids as follows: :
Valine + Threonine + Alanine + Glycine ——mm=
Protein+ Water

22, How many molecules of water are formed

when four amino acids join together?
Other combinations of amino acids result in

" the formation of a different protein,

e Construct a protein different from the one sug-
gested above.

1. Dehydration means “water loss.” Synthesis means “to put Hom..wmumw.: Explain why the chemical ?.,o.

cess responsible for building a fat or protein molecule is-called dehydration synthesis.

2. What two types of molecules are needed to form a fat molecule?

3. What type of molecule is needed to form protein molecules?

4. How does a glycerol molecule differ from a carbohydrate molecule? (Use structural formulas for

comparison. )

5. How does a fatty acid molecule differ from a carbohydrate E&mm&om

6. How do mBFo woa molecules differ from fatty acid molecules? ﬁ

How are they similar?

7. How might a human muscle protein molecule differ w.o.E. a cow muscle protein molecule?

. 37
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structural formula of glycerol
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structural formula of butyric acid
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structural formula of caproic acid
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structural formula of lauric acid
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model of glycerol
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model of butyric acid
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model of caproic acid
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model of lauric acid
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structural formula of glycine
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structural formula of alanine
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structural formula of threonine
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structural formula of valine
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model of glycine
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