Biochemistry

Biochemistry is the study of life itself :
| - The interrelationships of the carbohydrate, fats, and proteins .

2- The need for enzymes, vitamins , and hormones in various

body processes .




3- The formation and excretion of waste products .

4 - The properties and function of the body’s fluids , including
blood and urine.

5 - The cause and cure of certain pathologic conditions .

6 -The study of human reproduction and its molecular basis as
evidenced by the study of DNA .

Carbohydrates

Carbohydrates (Which contain the elements carbon, hydrogen, and
oxygen) are a class of organic compounds that includes sugars, starches,
and cellulose.

Carbohydrates were considered to be hydrates of carbon.
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The formula for glucose, CgH,,04, was written as Cy(H,0)s. Likewise
sucrose,C2H2»01y, was written as C,(H,0),,.

Carbohydrates ~ are  defined as  polyhydroxyaldehydes  or
polyhydroxyketones or substances that yield these compounds on
hydrolysis.

Monosaccharides: -

Monossaccharides (mono-means one) are simple sugars. They cannot
be changed into simpler sugars upon hydrolysis (reaction with water).

Monossaccharidesd are called either aldoses or ketoses, depending upon
whether they contain an aldehyde (R-CHO) or a ketone

( R—L'__R) group. Aldoses and ketoses are further classified according
to the number of carbon atoms they contain e.g. aldopentose, ketohexose.

Geometric isomers: are compounds with the same molecular formula but
different structural formulas owing to a restricted rotation because of

either a double bond or a ring system.
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Optical isomers : are compound with the same molecular
formula but with structures that are the mirror image of one
another. Such isomers rotate the plane of polarized light
equally, but in opposite direction. The number of optical
isomers depends upon the number of asymmetric carbon
atoms present in a compound and may be calculated by
using the formula 2" , where n is the number of asymmetric

carbons. e.g. glucose has four asymmetric carbons and so
has (2)* or 16 optical isomers .
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Reaction

1- Oxidation : the reducing property
for sugar in the urine and in blood (
solution contain cu(OH),
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2- Fermentation: -
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Oxygen-Carbon Dioxide Cycle in Nature:

Plants have the ability to pick up carbon dioxide from
the air and water from the ground to from carbohydrate,
animals are unable to do this and must rely on plants for
their carbohydrate. Animals oxidize carbohydrates in their
bodies to yield carbon dioxide, water, and energy.

Plant photosynthesis
Energy = 6C02 <+ 6H20 =

= CcH{,04 +60,
Animal metabplism

Disaccharides:-

Disaccharides (di-means two) are double sugar formed by

the combination of two monosaccharides. on hydrolysis
they yield two simple sugars.

Sucrose » glucose + fructose

Maltose > glucose + glucose
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The disaccharides are white, crystalline, sweet solid,

optically active (are rotate the plane of polarized

light),soluble in water and they are too large to pass
through call membranes.

Reducing properties:-

In maltose, the aldehyde groups are at carbon 1 in each of the
original glucose molecules. Since the linkage is 1.4 one free

aldehyde group remains. — Therefor maltose acts as a reducing
sugar.

In sucrose, the glucose part had the aldehyde at carbon 1 and
the fructose part had the ketone group at carbon 2. Since the
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linkage is 1,2, neighther group is free. Therefor, sucrose is not a
reducing sugar.

Polysaccharides:-

Polysaccharides are polymers of monosaccharaides and have a
high molecular weight, insoluble in water, tasteless, and give
negative tests for reducing sugars.

Three common polysaccharides are :-

1 - Starch

Starch : plants store their foods in the form of starch
granules. Starch is a mixture of the polysaccharides amylopectin
and amylose. Amylopectin is a branched polysaccharides present
in starch to a large extent (80 to 85 percent). Amylose is a non-

branched polysaccharide present in starch to an extent of 15-20
percent.

Starch gives a characteristic deep blue color with iodine when
starch is hydrolyzed , it forms:-

i luco
Starch ——» erythrodextine ————— maltese —— § . se
blue red colorless colorless

(when iodine is added).

2 - Cellulose:-

Wood, cotton, and paper are composed primarily of
cellulose. It is the supporting and structural

» Substance of plants.
Cellulose is a polysaccharide composted

of many glucose units. It
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is not effected by any of the enzymes

: : present in the ,
digestive system and so cannot be digested. ¢ human

Cellulose does not dissolves in water no in most ordinary
solvents. It gives no color test with iodine and give a negative iegt
with copper (IT) hydroxide.

3 - Glycogen:-

Glycogen is present in the body and it stored in the liver and
the muscles, where it serves as a reserve supply of carbohydrates.

Glycogen forms a colloidal dispersion in water and gives a red
color with iodine. It gives no test with copper(Il) hydroxide.
Glycogen is formed in the body cells from molecules of glucose.
This process called glycogenesis. When glycogen is hydrolyzed
into glucose , the process is called glycogenolysis.

glycogensis
Glucose = = glycogen
slycogenalysis
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