OXIDANTS AND ANTI- OXIDANTS
LEARNING OBJECTIVES
· What are oxidants?

· What are anti-oxidants?

· What are the role of the commonly occurring anti-oxidants? 

· Oxidant, a compound that readily gives up oxygen or accepts hydrogen or electrons from another compound. In chemical reactions an oxidants act as an acceptor of electrons, thereby increasing the valence of an element. 

· Antioxidant, is any substance that reduces the damage caused by oxidation, such as the harm caused by free radicals.

OXIDANTS

· Oxidants, commonly prearranged as "free radicals," are also introduced through external sources such as exposure to the sun or pollution.
·  Other medium include, stress as well as things that race put into their bodies, such as alcoholic beverages, unhealthy foods, and cigarette smoke.


· In much like peas in a pod way as oxidation creates rust, cause a breakdown on the surface of inanimate objects, oxidation inside the body causes a breakdown of cell.
· Free radicals produced by this breakdown attack nutritious cells, usually DNA as capably as proteins and fats. 

· This tie up of events weakens immunological functions as resourcefully as speeding up the aging process, and is also linked to several diseases such as cataract, various forms of cancer, and heart disease. Some studies indicate possible links to arthritis and several other chronic conditions. 


The common oxidants of the body are:

· hydroxyl radicals (.OH)
· superoxideanions (O2-)
· singlet oxygen(1O2)
· hydrogen peroxides (H2O2)
· organic peroxides (R-OOH)
· nitric oxide

· peroxynitrite
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ANTI- OXIDANTS
Antioxidants, or anti-oxidation agents, make smaller the effect of dangerous oxidants by binding together next to these harmful molecules, decreasing their destructive power. Antioxidants can also oblige repair damage already sustained by cell. 

Certain antioxidant enzymes are produced within the body. The most commonly predictable of these naturally occurring antioxidants are Superoxide Dismutase, Catalase, and Glutathione. Superoxide Dismutase change the structure of oxidants and breaks them down into hydrogen peroxide. Catalase in turn, breaks down hydrogen peroxide into hose down and tiny oxygen particles or gasses. Glutathione is a detoxifying agent, which binds next to different toxins to change their form so that they are competent to leave the body as surplus.


Other antioxidant agents are found in foods, such as night green leafy vegetables. Items high contained by vitamin A, vitamin C, vitamin E, and beta-carotene are believed to be the most beneficial. These nutrients are commonly found in fruits and vegetables, those beside the strongest colors being healthiest. Orange and red pepper, tomatoes, spinach, and carrots are examples.
Choosing fresh fruits and vegetables rather than cooked, provides the utmost concentration and best absorption of antioxidants. Dietary supplements are also available for those that do not consume adequate antioxidant-producing foods. 

ROLE OF ANTI-OXIDANTS
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· Fat-soluble antioxidant

· Absorbed in Small Intestines

· Primary defender against effects of free radicals in the body

· Protects cell membranes

· Stored in liver and fat cells.

· Protects components of the cell and their membrane from destruction

· Evidence suggests that it protects LDL against oxidation, which in return protects us against heart disease.
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· Protects cell membranes

· RDA men = 15mg/day

· RDA Women = 15 mg/day

· Tissues in the cells exposed to the highest amounts of oxygen like mitochondria seem to have the highest amount of Vitamin E

VITAMIN C 
(ascorbic acid)
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Gives up electrons very easily when they are needed. 
· Helps to reactivate Vitamin E

· Unique that they can then receive them again to become reactive, having the ability to recycle themselves over and over again.

· Protects oxygen and iron from oxidation. 

· Protects against oxidation stress. 

· Helps with connective and epithelial tissue maintenance and repair. 
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Helps protect arteries against oxidative damage.

· Water soluble and can flush out of the body readily, about 24-48 hour body retention before excreted.

RDA:

Men = 90 mg/day

Women = 75 mg/day
VITAMIN A AND B - carotene (precursor) 
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Beta Carotene is a water soluble precursor to Vitamin A, and is a antioxidant in itself; where Vitamin A has no antioxidant activity.

Found In:

Corn, squash and carrots, egg yolk, and other pigmented fruits and vegetables.  This is what helps give them their yellow color.

SELINIUM

· An essential trace mineral, RDA of 70 ug/day.

· Found in Glutathion peroxidase which is a free radical scavenging enzyme that contains selenium.  It destroys peroxides and thus protects lipid membranes as does Vitamin E.

PHYTOCHEMICALS

· Non-nutrient compounds found in plant-derived foods that have biological activity in the body.

· Contribute to food taste, aromas, colors and other characteristics.

· Act as antioxidants, mimicking hormones, and suppressing the development of diseases.

· Work better when combined with other phytochemicals.







