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History of biochemistry 
It can be said that the history of biochemistry began with the ancient Greeks who were interested in life and its constituent materials, although biochemistry as a specific science had begun all over the world in the early nineteenth century. Some have argued that the beginning of biochemistry was with the discovery of the first enzyme, diastase (today called amylase), in 1833 by Anselm Payne. Others consider Eduard Buchner's description of the first complex biochemical process for extracellular ethanol fermentation to be the birth of the science of biochemistry. Some might also point to Justus von Liebig's influential 1842 work on animal chemistry or organic chemistry in its applications to physiology and pathology, which provided a chemical theory of metabolism. Some trace its beginning to the eighteenth-century studies of fermentation and respiration by Antoine Lavoisier.
The scope of biochemistry is as wide as life itself. Wherever there is life, chemical processes are occurring. Biochemists study the chemical processes that occur in microorganisms, plants, insects, fish, birds, mammals and human beings. Biochemistry is the language of biology.


Cell Organelles
Nucleus
Known as the cell’s “command center,” the nucleus is a large organelle that stores the cell’s DNA (deoxyribonucleic acid). The nucleus controls all of the cell’s activities, such as growth and metabolism, using the DNA’s genetic information. Within the nucleus is a smaller structure called the nucleolus, which houses the RNA (ribonucleic acid). RNA helps convey the DNA’s orders to the rest of the cell and serves as a template for protein synthesis.
Ribosomes
Ribosomes are the protein factories of the cell. Composed of two subunits, they can be found floating freely in the cell’s cytoplasm or embedded within the endoplasmic reticulum. Using the templates and instructions provided by two different types of RNA, ribosomes synthesize a variety of proteins that are essential to the survival of the cell.
Endoplasmic reticulum
The endoplasmic reticulum (ER) is a membranous organelle that shares part of its membrane with that of the nucleus. Some portions of the ER, known as the rough ER, are studded with ribosomes and are involved with protein manufacture. The rest of the organelle is referred to as the smooth ER and serves to produce vital lipids (fats).
Golgi apparatus
If the proteins from the rough ER require further modification, they are transported to the Golgi apparatus (or Golgi complex). Like the ER, the Golgi apparatus is composed of folded membranes. It searches the protein’s amino acid sequences for specialized “codes” and modifies them accordingly. These processed proteins are then stored in the Golgi or packed in vesicles to be shipped elsewhere in the cell.
Chloroplasts
In plants and some algae, organelles known as chloroplasts serve as the site of photosynthesis. Chloroplasts contain a pigment known as chlorophyll, which captures the sun’s energy to transform water and carbon dioxide into glucose for food. Chloroplasts allow autotrophic organisms to meet their energy needs without consuming other organisms.
Mitochondria
The “powerhouses” of the cell, mitochondria are oval-shaped organelles found in most eukaryotic cells. As the site of cellular respiration, mitochondria serve to transform molecules such as glucose into an energy molecule known as ATP (adenosine triphosphate). ATP fuels cellular processes by breaking its high-energy chemical bonds. Mitochondria are most plentiful in cells that require significant amounts of energy to function, such as liver and muscle cells.
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Mechanisms of regulation of PH
One mechanism the body uses to control blood pH involves the release of carbon dioxide from the lungs. Carbon dioxide, which is mildly acidic, is a waste product of the processing (metabolism) of oxygen and nutrients (which all cells need) and, as such, is constantly produced by cells. It then passes from the cells into the blood. The blood carries carbon dioxide to the lungs, where it is exhaled. As carbon dioxide accumulates in the blood, the pH of the blood decreases (acidity increases).
The brain regulates the amount of carbon dioxide that is exhaled by controlling the speed and depth of breathing (ventilation). The amount of carbon dioxide exhaled, and consequently the pH of the blood, increases as breathing becomes faster and deeper. By adjusting the speed and depth of breathing, the brain and lungs are able to regulate the blood pH minute by minute.
Role of the kidneys
The kidneys are able to affect blood pH by excreting excess acids or bases. The kidneys have some ability to alter the amount of acid or base that is excreted, but because the kidneys make these adjustments more slowly than the lungs do, this compensation generally takes several days.

Buffers Keep the Cellular Environment Stable
•Water can ionize to form H+ (proton) and OH- (hydroxide). We measure the proton concentration of a solution with pH.
pH = -Log[H+]
Measure the hydroxide concentration with the pOH by the parallel equation,                             pOH = -Log[OH-]
•In pure water, dissociation of a proton from it creates a hydroxide,
•So the pOH of pure water is 7, as well. This also means that 
pH + pOH = 14
•Term “acid” refers to a substance which has protons that can dissociate (come off) when dissolved in water.
•Term “base” to refer to a substance that can absorb protons when dissolved in water.
•Both acids and bases come in strong and weak forms.
•Strong acids, such as HCl, dissociate completely in water.
•If we add 0.1 moles of HCl to a solution to make a liter, it will have 0.1 moles of H+ and 0.1 moles of Cl-.
•There will be no remaining HCl when this happens.
•A strong base like NaOH also dissociates completely into Na+ and OH-.
•Weak acids and bases differ from their strong counterparts.
When you put one mole of acetic acid (HAc) into pure water, only about 4 in 1000 HAc molecules dissociate into H+ and Ac-.
Thus, if I start with 1000 HAc, I will end up with 996 HAc and 4 each of H+ and Ac-.
Weak bases behave similarly, except that they accept protons, rather than donate them.
Question: you may wonder why we care about weak acids?
Answer:because they behave as buffers.
Buffers are substances that resist change in pH.
•Weak acids are critical for life because their affinity for protons causes them to behave like a UPS,which is a battery backup systems for computers called Uninterruptible Power Suppliers that kick on to keep a computer running during a power failure.
Weak acids thus help to keep the H+ concentration (pH) of the solution they are in relatively constant.


Homeostasis
Homeostasis, in a general sense, refers to stability, balance, or equilibrium. Physiologically, it is the body’s attempt to maintain a constant and balanced internal environment, which requires persistent monitoring and adjustments as conditions change. Adjustment of physiological systems within the body is called homeostatic regulation, which involves three parts or mechanisms: (1) the receptor, (2) the control center, and (3) the effector. The receptor receives information that something in the environment is changing. The control center or integration center receives and processes information from the receptor. The effector responds to the commands of the control center by either opposing or enhancing the stimulus.
This ongoing process continually works to restore and maintain homeostasis. For example, during body temperature regulation, temperature receptors in the skin communicate information to the brain (the control center) which signals the effectors: blood vessels and sweat glands in the skin. As the internal and external environment of the body are constantly changing, adjustments must be made continuously to stay at or near a specific value: the set point.
Homeostasis: the ability of a system or living organism to adjust its internal environment to maintain a stable equilibrium.
Effector: any muscle, organ etc. that can respond to a stimulus from a nerve
Homeostatic Process
The human organism consists of trillions of cells working together for the maintenance of the entire organism. While cells may perform very different functions, the cells are quite similar in their metabolic requirements. Maintaining a constant internal environment with everything that the cells need to survive (oxygen, glucose, mineral ions, waste removal, etc.) is necessary for the well-being of individual cells and the well-being of the entire body. The varied processes by which the body regulates its internal environment are collectively referred to as homeostasis.
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