Types of N
Biomolecules -

« Carbohydrates
— Monosaccharides (glucose and fructose)

— Disaccharides (maltose, lactose, and
sucrose)

— Polysaccharides (starch and cellulose)
 Amino Acids and Proteins
* Triglycerides
» Steroids



Substances s

In Food

* Our food is a mixture of many
different kinds of substances, but the
energy we need to run our bodies
comes from three of them:

— digestible carbohydrates (the source of
40%-50% of our energy),

— protein (11%-14%),
— and triglycerides (the rest).



.

« Carbohydrate is a general name for
sugars, starches, and cellulose.

* They are also be called saccharides.

« Sugars are monosaccharides or
disaccharides, and starches and
cellulose are polysaccharides.

« The most common monosaccharides are
glucose, fructose, and galactose, which
are isomers with the formula Cz;H,,0;.
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Maltose

Maltose (glucose and glucose)



Sucrose

Sucrose (glucose and fructose)



Lactose

Lactose (galactose and glucose)
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« Starches are polysaccharides (polymers)
composed of long chains of glucose
molecules (monomers) linked together by
alpha linkages.

— Polymers are large molecules composed of
simpler repeating units called monomers.
* Cellulose is a polysaccharide composed
of long chains of glucose molecules
linked together by beta linkages.



Plant and Ani

Starches

 Plant Starch

— Amylose with long straight chains of glucose
molecules.

— Amylopectin with long chains of glucose
molecules with periodic chains of glucose
molecules coming off as branches from the
straight chains.

« Animal Starch (Glycogen)

— Similar to amylopectin but with generally
shorter and more frequent branches.



Amylose
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Cellulose

Cellulose



Amino acids are the building blocks of
proteins.

There are hundreds of amino acids in
nature, but only 20 of them are important for
producing proteins.

Each amino acid has an amine group and a
carboxylic acid group separated by a
carbon.

One amino acid differs from another by a
side chain connected to the central carbon.
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Alanine, Serine, Glycine, and Cysteine

H <o H O H O~ H <O
H—KI—(':—(”:—Q—H H—i\’l—é—(”:—é—H H—N—clz—é—é—H H—N—é—&—Q—H
b C|H3 H (||in H I|{ H (:3H2
Ol SH

Alanine (Ala) Serine (Ser) Glycine (Gly) Cysteine (Cys)



Protein Formation

» The amine group L9 Co O

of one amino acid H- N C— C{O H H}N C— C O-H
can react with the H (|:H3 H CHZ
carboxylic group
of another amino
acid to form an
amide group and
link the amino H O H G-

acids together. . | N | 1 .,
H-N-C—-C-N-C—C-Q-H + HO

OH

Condensation reaction
releases water

* |n proteins, this L R |
amide linkage is H CH; | H CHy
called a peptide OH
bond.

peptide bond (amide functional group)



Formation of
Ala-Ser-Gly-Cys
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peptide bonds (amide functional groups)



Polypeptides e
and Proteins
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* A chain of amino acids linked by
peptide bonds would be called a
polypeptide or often just a peptide.

* If the polypeptide has more than
about 50 amino acids, we called it a
protein.



Primary ands$

Protein Structun

o PrimarySt;ucture= h seuene of
amino acids in the protein

* The arrangement of atoms that are
close to each other in the polypeptide
chain is called the secondary
structure of protein.

— Three types
* a-helix
* (B-sheet
* irregular




o-helix — Secondary Structure

Ball-and-stick
model of a
portion of the
o-helical
secondary
structure of

a protein
molecule

This ribbon
model shows
the general
arrangement
of atoms in a
portion of the
o-helical
secondary
structure of
a protein
molecule.

The two models
superimposed



B-Sheet

Secondary Strt re
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The Ribbon
Structure

of the Protein
BPTI

Disulfide ‘
bonds \

Irregular



Tertiary Protel

Structure

* The very specific overall shape of the
protein called its tertiary structure.

* The protein chain is held in its tertiary
structure by interactions between the
side chains of its amino acids.

— Hydrogen bonds
— Salt bridges
— Disulfide bonds
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Hydrogen Bon‘ i
In Proteins - A

? Hydrogen bond
Ser —CH,— Ot~ H—O
\ \



Salt Bridge

In Proteins

Salt bridge
O° \
| -

Asp—CH,—C—Qf ===----" TNH;
CH,
CH,
CH,
CH,



Disulfide Bon

In Proteins

} Position 5

/ }_I Disulfide bond
Cys —CH,—S: s
z 3 CYS —CH2 — i

:S—CH,— Cys 2 25, —CHy—Cys

I—{ / Helps hold protein in Z’
Position 55 a specific shape



The Ribbon
Structure

of the Protein
BPTI

Disulfide ‘
bonds \

Irregular



Triglycerides t -
(Fats and Qils) .
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Triglyceride
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Tristearin —
Line Drawing : £




Unsaturated
Triglyceride

Liquid triglycerides are )WF\AA
rich in carbon-carbon H-C—QO

double bonds. ‘O

H-C—Q
H



Cis and

Trans

* When there is a double bond between two
carbon atoms and when like groups are on
different carbon atoms and the same side of the
double bond, the arrangement is called cis.

* When the like groups are on opposite sides of
the double bond the arrangement is called

trans.
R R
CcC=C C=C
/ \ / \ .
H H H oF ¢

cis-1,2-difluoroethene trans-1,2-difluoroethene



Hydrogenation® s




Hydrogenation
- Example

.O.
Hcé)W:W
..()..
H-C— TN
H

Typical vegetable oil molecule - liquid unsaturated triglyceride

i + 5Ha(g)

..O..
H_C_ém
..()..
H

Typical molecule in margarine - solid partially hydrogenated triglyceride



Trans Fats

« Natural unsaturated triglycerides have the groups attached
to the double-bonded carbon atoms in the cis
arrangement.

« Hydrogenation is reversible.

* When the double bond is reformed, it is more likely to form
the more stable trans form than the less stable cis form.

« Therefore, partially hydrogenated vegetable oils contain
trans fats, which are considered to be damaging to your
health.

H H H H N
N,/ H,/Pt | | | | H,/Pt -\ /
C=C —C—C—C—C— C=C

natural cis form unnatural trans form



Steroid
Skeleton




Cholesterol

cholesterol



Testosterone
Formation

Progesterone / 17-Hydroxyprogesterone
Hyc § Hic g0

H;C

O O

Androstenedione Testosterone



