Lab 3
Biochemistry of the Cell
All the functions performed by living organisms are due to the chemical and physical changes that occur in the protoplasm, which is the living substance that makes up all living organisms, whether animal or plant.[image: ]                 
The protoplasm differs from one type of cell to another, such as liver cell protoplasm differing from that in nerve cells. However, it has been found that protoplasm in all tissues shares the presence of carbon, hydrogen, and oxygen in different proportions, and contains other elements such as calcium, sulfur, phosphorus, magnesium, sodium, potassium, iron, and chlorine.
Salts and Mineral Ions

Water
Nucleic Acids

Sugars

Lipids

Proteins
Inorganic Compounds
Organic Compounds
Living matter is composed of:


Organic components of the cell:
1. Proteins
Proteins are the most abundant organic compounds in animal protoplasm, and they are characteristic of living matter and its derivatives. They play an important role in tissue building. Proteins contain carbon, hydrogen, oxygen, and nitrogen, along with small amounts of sulfur, phosphorus, and other elements. Proteins are complex units known as amino acids.

The importance of proteins in protoplasmic activity is due to their versatile properties. They can act as bases or acids under specific conditions, and generally function as acidic compounds during life processes.

The physiological importance of amino acids: Proteins in food are converted into amino acids during digestion, with the help of various enzymes.

2. Carbohydrates
Carbohydrates are compounds of carbon, hydrogen, and oxygen, where hydrogen and oxygen are present in a ratio of 2:1, the same as in water. Examples include glucose and galactose. Carbohydrates obtained by the body are converted into simple sugars before absorption, which then oxidize to generate the energy the body needs to perform various functions.

3. Lipids
Lipids include true fats in the protoplasm and several complex derivatives like phospholipids, which contain nitrogen and phosphorus, along with carbon, hydrogen, and oxygen found in fats. They are insoluble in water but dissolve in organic solvents such as benzene, chloroform, and ether.




Cell the of components Inorganic:
Inorganic components in the protoplasm are found in the form of salts combined with proteins, carbohydrates, or lipids. 
· They may also combine with amino acids to form hormones such as thyroxine, 
· or with proteins to form specific compounds like hemoglobin. 
· They also combine with purines, pyrimidines, and pentose sugars in nucleotides.

Water :
· Water plays a vital role in the life of the cell as it participates in reactions through hydrolysis or dehydration processes.
·  Water is crucial for material exchange between the cell and its surrounding environment, such as in the exchange between cells and lymph. 
· Additionally, water absorbs heat due to its high heat capacity, preventing drastic temperature changes that could harm the cell.
· Free water constitutes about 95% of the total water in cells, acting as a primary solvent and medium for biochemical reactions. 
· Bound water represents 5% of the total water in the cell, being mostly associated with polar groups in proteins. 
· [bookmark: _GoBack]Bound water resists freezing at low temperatures, staying liquid while free water crystallizes and freezes, which leads to the death of protoplasm.

The significance of protoplasm as a colloidal solution lies in its content of a vast number of tiny suspended particles. This results in a large surface area between the suspended particles and the dispersal medium, making the colloidal nature of protoplasm extremely
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