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Vitamin-containing medicinal plants 
Vitamins are biologically active organic compounds of diverse chemical nature and which are produced mainly in plants. They are involved in metabolism processes, blood cell formation and affect on metabolism and adaptation and also participate  in oxidation-reduction processes.  
In recent years full attention is given to the study of biochemical properties of vitamins, connections with functions of coferments and participation in metabolism. There are different classificaiton of vitamins. From the scientific point of view the classification that reflects the chemical composition of vitamins is an accurate and approved classification for organic compounds. Vitamins can be divided into the following groups according to this classification: 1. Aliphatic vitamins: ascorbic acid (vitamin C, antiscorbutic): pangamic acid (vitamin B15); panthothenic acid (vitamin B3, antidermatitis); methylmethionine- sulfonium chloride  (vitamin U, wound-healing). 2. Alicyclic vitamins: retinols (vitamin A, antixeroftalmia); calciferols (vitamin D, antirachit). 3. Aromatic vitamins: phyllochinon (vitamin K1, anti-haemorrhagic). 4. Heterocyclic vitamins: tocopherols (vitamin E, vitamin derivatives); bioflavonoids (vitamin P, strengthens capillaries); nicotinic acid (vitamin PP, nicotinamide, niacin, anti-pellagra); pyridoxine (vitamin B6, antidermatitis); thiamine (vitamin B1, anti- neurite); riboflavin (vitamin B2, vitamin for growth); biotin (vitamin H, anti-seborrheic); folic acid (vitamin Bc,  folacin,anti-anemia);cobalamines (vitamin B12, anti-anemia).
From practical point of view vitamins is appropriate to divide into 2 groups: water soluble and fat soluble. 
Fat soluble vitamins include: provitamins of vitamin A (retinol) - - -, -, -carotin; vitamins D and their provitamins– ergosterol and oth. phytosterols;  tocopherols – vitamins E; vitamins K – phylloquinone (K1)  and menaquinone (K2); complex vitamins F – unsaturated fatty acis (linoleic, linolenic and oth.) and prostaglandins. 
Water soluble vitamins include ascorbic acid (vitamin C0; thiamine (vitamin B1); riboflavin (vitamin B2); biotin (vitamin B3); choline (vitamin B4); panthothenic acid (vitamin B5); pyridoxine (vitamin B6); carnitine, γ-amino-β-hydrocarbonic acid of betaine structure, BT (vitamin B7); inositol,mesoinosit (vitamin B8); folic acid, Bc (vitamin B9); cyanocobalamin (vitamin B12); pangamic acid (vitamin B15); nicotinic acid (vitamin РР); rutin and other flavonoids  (vitamins Р), methylmethionine-sulfonium chloride (vitamin U) and ort.   
Vitamins are organic compunds with diverse chemical structures, which are essential for vital functions of the organism. Most vitamins are obtained with food as provitamins,cofactors and enzymes. As catalysts or enzymes vitamins regulate cell funcitons, and also biochemical processes which occur in them and provide right use of food products.  They form a group of biocatalysts and play a big role in metabolism processes of organism along with hormones and enzymes
At the present time there are about 30 vitamins, 20 of them are obtained with  plant and animal food.  In plants vitamins and other biological substances, mmicroelements are in appropriate proportions.  Plant material is valuable and useful for human organism, overdose and in case of side effects during its usage is exception, but it is unavoidable during the  use of high doses  of certain synthetic vitamin preparations.  . 
There are three classifications of vitamins. Initially the classification of vitamins based on their solubility was represented: 1. Water soluble vitamins; 2. Fat soluble vitamins. However, this is primitive classification, which reflects neither chemical structure nor biological action of vitamins. Furthermore, this classification is no longer relevant after  introduction of the vitamin derivatives, because water  souble vitamins can be converted into fat soluble and conversely by the introduction of lypophilic or lypophobic groups in a molecule. 
 Vitamins are classified by letters of the alphabet. The matter of letter classificstion is to assign a  letter of latin alphabet to each introduced vitamin. At the same time vitamins were called according to their biological role in organism. For example, vitamin A cures xerophthalmia (eye disease) – axerophthol, vitamin E contributes to childbearing – tocopherol and oth.  
Due to the introduction of new vitamins it had to expand a letter designations by the attachment of numbers.  For example, B  vitamins with designation from В 1 to В15 were introduced.  Naturally, it causes certain inconvenience to the usage of the letter classification of vitamins.  
The classification of vitamins according to their chemical structure is the most useful for the pharmacists. This classification was adopted by Commission for  Biochemical nomenclature of the internaitonal union of pure and applied chemistry. 
All existing vitamins can be divided into the following groups according to the chemical classification: 
1. Vitamins of aliphatic series (ascorbic acid, calcium pangamate, panthothenic acid, methylmethionin- sulfonium chloride);
2. Vitamins of alicyclic series (retinols, calciferol); 
3. Vitamins of aromatic series (phylloquinone, menaquinone – vitamins K);  
4. Vitamins of heterocyclic series (tocopherols, cobalamines, riboflavin, folic acid and oth.) 
Most vitamins are obtained in ready-to use form or as provitamins. The most important provitamins are carotenoids – provitamin of vitamin A, sterols (ergosterols and oth.) – provitamin of vitamin D and oth.  Vitamin-like substances have the positive effect on organism and metabolismç but their irreplaceability is not proven. They include bioflavonoids (vit. P), pangamic acid (vit.B15), para-aminobenzoic acid (vit. H1), choline (vit.B5), inositol (vit. B8), orotic acid (vit. B13) and oth. 
Vitamins of aliphatic series 
Ascorbic acid (vitamin С).  There are 2 forms of vitamin C – ascorbic  and dehydroascorbic acids, which are converted to each other under certain conditions.  There is only physiologically active  α-isomer of ascorbic acid in plants. Ascorbic acid is unstable compound, it is readily splitted in aqueous solutions. 
As a hydrogen carrier the ascorbic acid participates in oxidation-reduction processes of organism. Ascorbic acid activates prothrombin, participates in pygment metabolism, increases the protective forces of organism and has positive influece on lipid metabolism. Ascorbic acid is not accumulated in organism in contrast to other vitamins. This explains the rapid onset hypovitaminosis of ascorbic acid.  Daily amount of ascorbic acid for adult is 50-100 mg (more high doses are possible).  The presence of antioxidants such as flavonoids and polyphenolics contributes the preservation of ascorbic acid in food. Synthetic ascorbic acid and its preparations of plant origin are used in medical practice. 
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L-ascorbic acid		Dehydroascorbic acid
Pangamic acid.  It is used  as ehters of gluconic acid and calcium salts of dimethylglycine (dimethylamin-acetic acid). Pangamic acid is present in rice bran and seeds of most plants. 
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Pangamic acid
Calcium pangamate is used in the treatment for various forms of atherosclerosis, pulmonary emphysema, chronic hepatitis, alcoholism and oth. 
Panthothenic acid.  It is used in the form of calcium salt as preparation. Pantothenic acid is produced by  E.coli in human organism.  Rice, pea, yeast, caviar and oth. contain pantothenic acid.   Pantothenate calcium is used in  metabolic disorders, polyneuritis, neuralgia, eczema, allergy, toxicosis and oth.  
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Pantothenic acid

Vitamin U (antiulcer vitamin). For the first time it was discored in cabbage juice and the name of this compound  comes from the latin word “ulcus” – ulcer. The leaves of parsley, onion, lettuce, pepper, carrot, tomato and oth. contain this vitamin.  The main source of vitamin U are the shoots of asparagus (100-160 mg/100 g)  and wild cabbage (80-85 mg/100 g). Vitamin U has a positive influence on duodenum, liver and gall bladder. 
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Methylmethionin sulfonium chloride (vitamin U)
                 Vitamin of alicyclic series   
Retinols (vitamin A). These compounds consist of 20 carbon atoms and include trimethylcyclohexane cycl in its structure, which associated with tetraen chain that is ended by alcohol or aldehyde group.  Эти соединения из 20 атомов углерода, включающие в свою структуру триметилциклогексеновый цикл, связанный с тетраеновой цепью, оканчивающейся спиртовой или альдегидной группой. 
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Vitamin А (retinol)

Many plants (carrot, spinach, lettuce, parsley, scallion, sorrel, red pepper, black currant, dog-rose, blueberry, gooseberry, tomato, pear, apricot and oth.) contain provitamins of retinol α-, - və - carotins. Retinol is produced from carotenes in human organism.   2 molecules of vitamin A are formed by cleavage of 1 molecule of -carotenes.  
C40H56+2H2O → 2C20H29OH
                                   β-carotene                     Vitamin А
Retinol provides the normal metabolism, growth and development of organism and normal vision, increase the resistance to infections. Daily amount of retinol for adult is 1-2,5 mg. 

β-carotene (C40H56)


Phytoene (C40H64)


Lycopene (C40H56)

Vitamins of aromatic series
Naphthoquinone derivatives (vitamins K).  Their general formula is presented  below: 
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Vitamin K are classified into 2 groups according to chemical structure: phylloquinone and menaquinone. 
Phylloquinone (vitamin K1) has a chemical structure - 2-methyl-3-phytyl-1,4-naphthoquinone.  It contains partially saturated isoprenoid chain at C3, which consists of 20 carbon atoms. 
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Vitamin K1 (phylloquinone)
Most of the phylloquinone is contained in green parts of plants (clover, spinach, cauliflower, conifers, green tomato, hemp and oth.). 
2-methyl-1,4-naphthoquinone underlies  menaquinone molecule (vitamin K3), but it is different from phyquinone in the side chain structures.  The side chain contains 4 to 9 saturated isoprenoid rings. Menaquinone – is the product of bacterial activity, and  bacteria which live in the intestines of animals and people. 
Vitamins K – antihemorrhagic compounds which are essential for the normal maintaining blood coagulation system. It is thought, these vitamins are used for prothrombin synthesis in the liver, and stimulate the formation of other components, which participate in the process of blood coagulation, first of all provides the fibrinogen formation.  The deficiency of vitamin K leads to the reduction of prothrombin, deceleration of blood coagulation and hemorrhage. 
Vitamins of heterocyclic series and coferments  
Tocopherols (vitamin Е). Tocopherols are derivatives of chromane (benzo---dihydropyran) according to the chemical structure. 
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      α-tocopherol			   β-tocopherol 		      γ-tocopherol
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There are 7 tocopherols, in which tocol underlies the chemical structure. Tocopherols differ  in the number of methyl groups at positions 5,7 and 8. 
Tocopherols are contained in plant oils, and also green parts of plants especially in germs of wheat, corn and sea buckthorn oil.  а-tocopherol (in sunflower oil), containing three methyl groups has full activity. а-tocopherol provides the normal  development  and function of reproductive glands epithelium, and also embryonic development.
Tocopherols are active antioxidants. They participate in oxidation-reductiono reactions, protect other substances from oxidation. -  and - tocopherols have the highest antioxidant activity.
Vitamins P (flavonoids) 
Vitamins P can be related to vitamin of permeability.  These vitamins are active in combination with ascorbic acid, that’s why they are sometimes called vitamins С2. A large group of natural sunstances are related to vitamin P: flavams, catechins, flavanons, aurons and oth. They are widespread in plants of various families. Vitamin P is  a factor that maintains the permeability of capillary walls and reduces the fragility, especially in combination with ascorbic acid.
Flavonoids have antiulcer, hyponitrogenic, anti-inflammatory, antineoplastic, radioprotective, cholagogum and oth. effects. 
Nicotinic acid (vitamin PP).  Nicotinic acid and its amide are prosthetic groups of the enzymes – kodehydrases I (diphosphopyridine nucleotide – NAD) kodehydrase II (triphosphapyridine dinucleotide – NADP) are hydrogen carries and carry out oxidation-reduction processes. 
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Nicotinic acid 			Nicotinamide


Nicotinic acid and nicotinamide are contained in buckwheat grouts, groundnut, dired fruits, almond, yearst and in various organs of animals (especially liver), wheat bread, rice, lentil contain  few of them. Nicotinic acid provides the normal function of alimentary canal, skin and nervous system, stimulates peripheric circulation and has protective action on the liver parenchyma. 


Vitamins B
Pyridoxine (vitamin B6). It includes several compounds having  similar chemical structures, the general formula is: 
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Pyridoxine

The characteristic feature of pyridoxine derivatives is interconversion with each other. Rice husks, wheat and corn germ, soya, pea, oatmeal contain pyridocine. Yeast, liver, meat,fish, egg yolk and oth. contain a large amount of pyridoxine. Пиридоксин оказывает влияние на нервную систему, кожу и органы пищеварения. 
Thiamine  (vitamin B1). Two heterocycles connected to each other  by methyl radical: pyrimidin and thiosol are the basis of thiamine chemical structure. 
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Thyamine


Thiamine is contained in yeast, germ and shell of cereals (oats, wheat, corn, buckwheat), and also in walnut, groundnut, egg yolk, coarse flour, grapes, bean, lettuce, spinach, carrot, onion, lentil and oth. 
This vitamin is essential for people, which are involved in heavy manual and mental labour, for pregnant and nursing women, when carbohydrates are taken in large amounts, and also in nervous exhaustion.  The thiamine requirement is raised during periods of increased metabolism ( fever, hyperthyroidism), increasing of water excretion and oth. 
Riboflavin (vitamin B2). Heterocyclic system –isoalloxazine which consists of two heterocycls –pyrazine and pyrimidine underlie the chemical structure of riboflavin. Pyrimidine nucleus of isoalloxazine has  character of lactam cycle and contains two keto-groups.  
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Isoalloxazine				Riboflavin
Chemical structure of riboflavin is highly specific, even its small changes cause the losing of the activity of vitamin or the formation of antagonist. Riboflavin is contained in germ of wheat, oats, yellow corn, rice hucks, clover, spinach, tomato, pea, bean, nut, also in yeast, coarse flour, milk, cheese, kidneys and other products. 
Riboflavin is water soluble vitaminm necessary for growth. It is a component of some enzymatic system, which regulate the oxidation processes of cells. This vitamin improves carbohydrate metabolism, restores impaired lipid and aminoacids metabolism.    
Folic acid (vitamin B6). This vitamin is widespread in the plant world, it contains in fresh vegetables, especially in green leaves of spinach, lettuce, beans, cereals, parsley, cabbage, onion, potato, carrot, black currant and oth. 
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Pterydin moiety	     p-aminobenzoic moiety 	glutamic acid moiety

Folic acid
The name of this vitamin is derived from the latin word “folium” (leaf) and reflects the localization of this vitamin in plant. Folic acid is synthesized by intestinal microflora in human organism. Folic acid stimulates maturation of erythrocytes in bone marrow. 
Cyanocobalamin (vitamin B12). This vitamin is synthesized by microorganisms in nature, mainly by bacteria. The biosynthesis of cyanocobalamin is carried out  by intestinal microflora in human and animal organism and the rest part necessary for the organism is obtained with anima-origin food.  This vitamin is absent in plant foods. 
Cyanocobalamin is used in the treatment of anemia, polyneuritis and multiple sclerosis in medicine. 
The details of some vitamins are presented below. 
Vitamin C participates in oxidation-reduction processes, tissue respiration, aminoacids metabolism and protein biosynthesis, it has antioxidan action, contributes absorption of iron, provides the work of adrenal glands, thyroid gland and ovary, plays an important role in the maintaining the normal state and elasticity of the walls of vessels.  Deficiency of vitamin C leads mainly the damage of the walls of bloods vessels (bruise, hamorrhage and oth.), and scurvy is developed. 
Fresh plants, fruits and berries are rich in ascorbic acid: lemon, mandarin, orange, aplles, dog-rose, black currant, barberry, actinidia (kiwi), sea buckthorn, greenery (lettuce, cabbage, beetroot and oth.), fir-needle, nettle leaves, primrose and oth. 
Vitamin A is a derivative of retinoic acid. Biologically active forms of vitamin A are retinol, retinal and retinoic acid. Retinol is not found in plant foods, but they contain provitamins (carotines), which are converted into vitamin A by enzymes. Vitamin influences on the growth, development, respiration and energy metabolism in tissues, stops the processes of cellular structure and contributes regeneration. . 
Retinol regulates the process of cornification, the formation of sebaceous glands, immunity, participates in anticancer protection of organism. Retinol provides the processes of light- and color perception. Deficiency of vitamin A leads to the violation of visual functions, until “night-blindness”, stunted growth, the bone strength is decreased, fatigue is developed, the resistance to infections is decreased, dryness and roughness of skin are observed (“ichthyosis”).   Vitamin A as provitamins which referred to carotene are contained in sea buckthorn, rowan tree, dog-rose, black currant, gooseberry, date-plum, pear, apricot, blueberry and blackberry, in calendula leaves, leaves of walnut, herb of low-cudweed, root-crop of carrot, squash, tomato, spinach, parsley, lettuce, green onion, horse sorrel, red peper and oth. It is often found in orange or red fruits. 
A large amount of vitamin A is present in liver of marine mammals (whale, seal and oth.) and fishes (cod fish, flounder, halibut and oth.) 
Liver is a depot for storage of vitamin A in the body and provides the requirement of this vitamin for a long years.  Daily amount of vitamin A is 500 ME (approximately 1,5 mg). Daily amount of vitamin A for children (1 to 6 years) is 1000-3300 ME, then it will become as in  adult Low  or very low levels of vitamin A are rapidly developed by the specific symptomatic measures. The dosage which exceeds daily physiological ration of retinol leads to hypervitaminosis.  In this case dizziness, drowsiness, vomiting and oth. complications as acute poisoning can be observed. Acute poisoning by vitamin A is possible only in the usage of its medical preparations  (dragee, tablet, granule, oil solution, fish oil rich in vitamin A) in dosages above normall. From this perspective the plants containing provitamin of vitamin A are safe.   These provitamins in different dosages can be used by children and adults with therapeutic and prevention purposes. Carrot, beet-root, dog-rose, sorb, barberry, tomato, sweet pepper, apricot, sorrel, spinach, scallion, nettle, bidens, calendula, tansy, walnut and oth. are rich in carotenoids, especially in provitamins of vitamin A. 
Essential for normal blood coagulation - vitamins K1 and K2 are related to vitamin K. Vitamin K is antihemorrhagic factor, stimulates the prothrombin - forming function of the liver, increases the level of prothrombine in blood plasma and thus increases its coagulability. The high dosage of phylloquinone (vitamin K1) can be the reason of thrombophlebitis.  Vitamin K1 is contained in the leaves of clover, spinach, nettle, corn silk, in fruits of drog-rose, herb of snpherd’s purse, milfoil and lady’s thumb, viburnum and oth. Vitamin K2 is a product of plant acitivity.  Dicoumarol and neodicoumarin are antivitamins of vitamin K. 
Vitamins D are two substances similar in chemical structure and action: ergocalciferol (vitamin D2) and cholecalciferol (vitamin D3).  These vitamins are synthesized only in living organism, especially in marine organism and have antirachitic action. Provitamins of vitamin D – ergosterol and sitosterol containing mainly in yearst, fungus, sprouts of cereals, egg yolk and oth.  are found in plants. A large amount of vitamin D are in fish oil, caviar, liver of cod fish, bird, sour cream and creams. Vitamin D is prescribed for patients with rachitis and disruption of thyroid funciton and lupus for  therapeutic purpose.  
Vitamin B1 is coenzyme of enzyme – cocarboxylase which participates in oxidation-reduction processes. It is involved in transmission of nervous excitation of acetylcholine, histamine and adrenaline-like substances. Cocarboxylase plays an important role in carbohydrate and energetic metabolism in nervous and muscle tissues. Frequent headaches, irritation, memory impairment, polyneuritis, convulsions and paralysis are observed in deficiency of vitamin B1.  It is prescribed in neuralgia, neurosis, arritmia, metabolic syndromes and oth. Vitamin B1 is antivitamin of folic and nicotinic acids. It is readily destroyed in the presence of heat and  iron salts.  Thiamine is present in many plants.   Large amounts of thiamine is in wheat, buckwheat, rice, seeds of pumpkin, brewer’s yeast, potato, carrot, cabbage and oth. Germ and shell of cereals, bakery products, buckwheat grouts, bulgar wheat, oatmeal, legumes (pea, soya, bean and oth.), pork and veal are rich in vitamin B1. 
Vitamin B2  is synthesized by many plants and microorganisms, and it is converted to its biologically active form in human organism. It belongs to fluorescent pigmetns  (flavin), it is included in the enzymatic system and participates in oxidation-reduction reactions. It contributes to liver accumulation of vitamin B12, which is necessary for hemoglobin production, and it is involved in the development and respiratory process of the cells. Digestion is initiated by proteins but  large amounts of carbohydrates increase used vitamin B2.  Vitamin  B2 deficiency is described to have stomatitis and conjunctivitis.  It is prescribed in rheumatic, disbacteriose and inflammatory diseases of reproductive organs.  The irritant action of vitamin B2 on kidneys should be taken into account. The catechins reduce the activity of riboflavin, and it is destroyed by heavy metals.   The deficiency of this vitamin is observed in limited consumption of milf and dairy products, in chronic diseases of gastro-intestinal tract, after the usage of some preparations (acrichin and its derivatives).  Significant amounts of riboflavin are contained in buckwheat grouts and grits, pickled vegetables, sprouted wheat and rye, hazelnut and walnut, nettle, black currant, asparagus, sweet bell pepper, parsley, celery, spinach, green pea, brewer’s yeast, milk, fish. Eggs and oth. 
Vitamin B5 (pantothenic acid) is included into tehe coenzyme A. It is widely distributed in nature ( from greek word pantothen – form every side), that’s why its deficiency in organism is seldomly found. It is involved in carbohydrate, protein and lipid metabolism, and also the synthesis of acetylcholine and stimulates the corticosteroids synthesis.  It plays an important role in  the organism’s protective reactions, poisoning with toxic  substances, alcohol and medicine, detoxication process. It has cytoprotective function to liver and epithelium. The requirement for this vitamin is increased in physical strain. It is anti-stress vitamin. The development of organism is delayed, inflammatory processes are increased, degeneration of mucous memebranes of intestinal and respiratory tracts in the deficiancy of this vitamin. It is recommended to use it for skin diseases, lupus erythematosus, burns, trophic wounds, podagra.  Significant amounts are contained in hypericum, menyanthes, melilot herb, nettle leaves, rhizomes of calamus, bark of willow, beech, nut, vegetables, yeast, cereals, apricot, pomegranate, black currant, fig, persimmon, pumpkin, potato, corn, cauliflower, asparagus, pea,bean, wheat, barley and oth.   
Vitamin B6 is coenzyme. It is predecessor of enzymes, plays an important role in tryptophan, methionine, cysteine, glutamic acid and oth. aminoacids. It is involved in lipid and aminoacids metabolism, stimulates blood production, carries out the synthesis of nucleic acids, contributes to maintaining the natural resistance and normal functioning of the nervous system and prevents the aging process.  It enhances the liver function, prevents oedema. Irritability,  convulsions, skin and mucous membranes damage, kidney stones are observed in deficiency of this vitamin. It is recommended for eczema, psoriasis, dermatitis and alopecia. Legumes, buckwheat grouts, potato, sweet pepper, parsley, horse-radish, garlic, pomegranate, banane, nut, barley, melon, flour, liver of cattle  are  rich in vitamin B6.
Vitamin  B12  is only synthesized by bacteria and actinomycetes. It is produced by plants and animals. Normal erythrocyte development is impossible without vitamin B12.  This vitamin is accumulated in liver tissue. The consequences of vitamin B12 deficiency are pernicious anemia, retardation of DNA and RNA synthesis, the nervous system and digestive organs disorders. They are developed in the absence of food products of animal origin. The products of animal origin are rich in vitamin B12: liver, meat, cottage cheese, cheese, milk and oth.  
Vitamin E (tocopherol) consists of 8 high-molecular alcohols with antioxidant activity. -tocopherol is the most active form. Tocopherol protects vitamin A and enzymes of carbohydrate metabolism from the rapid oxidation, inhibits the accumulation of toxic peroxide compounds and as a result it stops the aging process.  It prevents the formation of malignant tumours, cardiovasculary diseases, provides the normal functioning of nervous tissues, muscle system, skin, strengthens hair and capillary walls.  The consequences of tocopherol are the  disorders of reproductive glands and normal course of a pregnancy, enhancement of erythrocytes hemolysis, disorders of the intestine and mammary gland funciton, the development of muscular dystrophy  and alopecia.   
Significant amounts of tocopherols are contained in plant oils (olive, peanut, soybean, corn, sunflower, sesame and oth.), and wheat germ, greens, brussels sprouts, broccoli, flax, dandelion,  chokeberry, pear, apricot, buckthorn, dog-rose, nut, animal fats, meat, liver, egg yolk and oth. 
Vitamin E is widely distributed in many plants, especially in germ of wheat seeds, cotton, seeds and oil of soybean.  It is contained in corn, peanut and olive oils in small quantities. Vitamin E is also found in wheat flour, butter and all-beef. There is no tocopherol in fish oil.  So vitamin E is obtained from plant oil, which is a source of unsaturated fatty acids. Deficiency of vitamin E leads to various complications in organism: 1. Permeability of membranes and intracellular organoids (lysosomes, mitochondria, microsomes) are increased, the excretion of lysosomic hydrolytic enzymes accompanied by cell autolysis, deprivation of enzyme, declining sustainability of erythrocytes to haemolysis; 2. Sperm immobility, degeneration of embryo epithelium, the death of embryo and infertility;  3.Muscle weakness accompanied by  dystrophic changes of skeletal muscles and myocardium,the necrotic foci are formed in liver  due to the deficiency of unsaturated fatty acids, proteins, aminoacids, sulfur and selenium in nutrition.
Vitamin P (bioflavonoids)  consists of a  group of plant phenolic compounds: flavonoids (rutin, hesperidin, eriodyctin and oth.) and catechins. Bioflavonoids regulate  the permeability of capillaries, reduce their fragility. Vitamin P is a synergist of ascorbic acid, and it is involved in oxidation-reduction reactions. Deficiency of this vitamin increases the bleeding in scurvy. Bioflavonoids have hyposensitization action, reduce capillary fragility, stimulate tissue respiration, contribute to accumulation of vitamin C in organism. It is used in the treatment of diseases accompanied by impaired vessel permeability (bleeding diathesis, scurvy, hypertension, radiation sickness and oth.), liver diseases, ulcer diseases of the gastro-intestinal tract.  The complx of vitamins P and C improves the funcitonal state of adrenal cortex. It is recommended to use in thromboembolism, psoriasis, measles, atopic dermatitis.  Vitamin P is contraindicated in increased blood coagulation. 
Vitamin P is found in especially high amounts in cherry, sorb, black currant, sweet cherry, pomegranate, cowberry, gooseberry, horse sorrel, grape,  dried fruits of dog-rose, citrus peel, unriped fruits of walnut, green leaves of tea, buckwheat, red pepper, seeds of grape,  pine cortex and oth. 
Folic acid (folacin) is anti-anemic factor, it is involved in the biosynthesis of nucleic acids (DNA and RNA) and aminoacids metabolism. It belongs to the vitamin groups. It has an important role in embryogenesis, especially in the formation of brain. It improves the condition of skin and hair. The deficiency of this vitamin is reflected anemia development, stunting, leucopenia, depression, apatia, insomnia, neurological disorders, digestive disorders and oth.  Folic acid is synthesized by intestinal bacteria.  The main sources  of this vitamin are carrot, melon, apricot, avocado, spinach, cauliflower, mushrooms, yeast, liver and oth. Cooking of fruits and vegetables destroys 70-90 per cent of the folic acid. 
Vitamin H (biotin) accompanis vitamins B in nature.  It is resistant ot heat, acids, alkalins and oxygen. It is involved in carbohydrate, amono acids, lipid metabolism, it regulates th functions of skin and mucous membranes, prevents hair graying and alopecia, and excessive production of sebaceous glands.  Deficienct of this vitamins leads to inflammation, skin dryness, decreased hemoglobin, fatigue and oth. It is joined with protein component of ovary – avidon, it form insoluble or inactive compound. Consumption of eggs in large amounts induces seborrheic dermatitis, as a result hair is fallen out and nails are broken. Vitamin H is effective in neurodermatitis, psoriasis and allergic states.  Significant amounts of vitamin H is contained in grape, strawberry, raspberry, black and red currants, cabbage (cauliflower and white cabbage), tomato, green peas, soya, pea, nut, rough rice, yeast and oth.  
Vitamin U (methylmethionine-sulfonium chloride) is compound which contains sulfur. It is involved in metabolism as a source of free methyl groups.   It has lipotropic action, similar to choline and betaine. It has a pronounced wound healing and antihistamine activity, reduce a sensitivity to allergen. Repair the secretory  function of stomach and pancreas. It improves lipid and electrolyte metabolism, normalize potassium and sodium metabolism in coronary atherosclerosis. It is appropriate to use vitamin U with corticosteroids which cause ulcers of the gastric mucosa. Large amounts of vitamin U are coontained in white cabbage, kohlrabi, tomato, green tea, corn, beetroot, in stem and leaves of radish, greens.


Carotenoids
Carotenoids are organic compounds with similar chemical structure, which are based in 8 isoprenoid residues (tetrapens). Carotenoids have symmetric structure, in which two partly saturated cyclohexane rings are located at the ends of the long isoprenoid residue. Carotenes (-, -, - -carotene and oth.) and their oxygenated analogues-xanthophylls are the most distributed in nature. There are about 70 types of these compounds. They are involved in photoreacitons in combination with chlorophyll.   Biological activity of most carotenoids has not been studied and they  are considered inert.  Beta-caroten is exception.  Their function as provitamin of vitamin A has been a long time.  Compounds which are similar to b-carotene in the chemical structure can be converted to vitamin A, but they form 1 molecule of vitamin A, and -carotene – 2 molecules.  The vitamin A activity is only estimated by the amount of -carotene. Double bonds in molecules of carotenoids are rapidly oxygenated by atmospheric oxygen, as a result their provitamin activity is lost. Antioxidants such as vitamin E, B and oth. compounds containing in plants can protect provitamins against oxidation.  General action of carotenoids which can be converted inn to vitamin A (retinol) in organism is associated with the physiological role of vitamin A. To a great extent this role determines the therapeutic properties of carotenoids. The following properties are: 
1. Providing the specific function of the rods of retina, which provides a perception of light and dark adaption of eye. In them vitamin A is converted into aldehyde – retinal, and connected with the protein- rhodopsin (reversible). In this form the complex perceives a minimal flow of light energy and in the result of vibrational photoisomerisation ( cis-trans isomerism) it releases calcium – ions in the structure of rod cells, which give start to nervous impulses entering visual center.  Dark adaption of eyes is impaired (“night-blindness” is developed) in deficiency of vitamin A, and xerophtalmia is developed (especially in children) in avitaminosis, which leads to blindness.  
2. Participation in the synthesis of chondroitin sulfate – organic matrix of bone, basal intercellular substance of the cornea ( in combinaiton with protein), it is the main polysaccharide of the cartilaginous tissue.  The disorder of skelet growth which lages behind the growth of spinal cord is observed during avitaminosis in adolescence. 
3. Participation in trophism of epithelium of respiratory ways, ducts of various glands (testes, sweat and sebaceous glands and oth,), urinary tract and formation of cell membranes.   Reduction of resistance of respiratory ways to infecitons is estimated in pronounced A-avitaminosis,  reduction of metaplasia of the cells of the medulla of the kidneys and a significant increase the tendency to form bladder stones, glandular obstruction, which results as an atrophy, placental damage which  leads to defects in newborns. Vitamin A is called anticontaginous. In view of these properties (tendency of respiratory ways and skin to infections in the deficiency of vitamin A). 

