



Submit Search


Upload
Vitamins.pdf
•
1 like•60 views

S
shinycthomasFollow
Vitamins-Introduction, Water soluble and fat soluble vitamins.
Water soluble vitamins-B complex vitamins: thiamin (vitamin B1), riboflavin (vitamin B2), niacin (vitamin B3), vitamin B6 (pyridoxine), folate (folic acid), vitamin B12, biotin and pantothenic acid-their source, structure, properties, metabolism, physiological significance, deficiency disease and human requirements.
Fat soluble vitamins: Fat soluble vitamins, Vitamin A, D, E and K and their their source, structure, properties, metabolism, physiological significance, deficiency disease and human requirements.
Vitamin A-Carotene in plants-α-carotenes, β-carotenes and γ-carotenes, 3 forms of vitamin A-Retinol, Retinal, Retinoic acid.
Vitamin D3-cholecalciferol,
Vitamin E -Tocopherol, Vitamin K-Phylloquinone or Anti hemorrhagic Vitamin or Coagulation VitaminRead less

Read more
Education




Report
Share








Report
Share



1 of 54Download NowDownload to read offline





















































































































Recommended
Bioenergetics
BioenergeticsJuhiBhadoria 


Vitamine B1 Thaimine Pyrophosphate 
Vitamine B1 Thaimine Pyrophosphate Shylesh  M 


Vitamin B1, THIAMINE
Vitamin B1, THIAMINESakshisingh521 


Water soluble vitamins
Water soluble vitaminsobanbrahma 


Folic acid
Folic acidDr.M.Prasad Naidu 


INHIBITORS AND UNCOUPLERS IN ELECTRONE TRANSPORT CHAIN
INHIBITORS AND UNCOUPLERS IN ELECTRONE TRANSPORT CHAINArifa Akbarali 


Vitamins B Complex
Vitamins B ComplexDr Shahnawaz Shah 


Folic acid
Folic acidBiochemistrySGRDIMSAR 







More Related Content
What's hot
Fat soluble vitamins
Fat soluble vitaminsRameshPandi4 



One carbon metabolism 
One carbon metabolism BASALINGAPPA GUTTEDAR 



Urea cycle and its disorders
Urea cycle and its disordersranjani n 



Thiamine
ThiamineNamrata Chhabra 



Vitamin b9
Vitamin b9Gunjita Negi 



Ppt on vit e and k
Ppt on vit e and kdeepika vellore shankar 



FOLIC ACID (B9)
FOLIC ACID (B9)YESANNA 



Vitamin b1
Vitamin b1JasmineJuliet 



Vitamin b12
Vitamin b12BiochemistrySGRDIMSAR 



Branched chain amino acid metabolism
Branched chain amino acid metabolismSWETA DAS 



Thiamine (vitamin b1) and riboflavin (vitamin b2) actions as co-enzyme
Thiamine (vitamin b1) and riboflavin (vitamin b2) actions as co-enzymeautumnpianist 



Thiamine
ThiamineSubhana Aziz 



Metabolic functions of folate
Metabolic functions of folateDomina Petric 



Panthothenic Acid
Panthothenic Acidkomalojha 



Folic acid- Chemistry, One carbon metabolism and megaloblastic anemia
Folic acid- Chemistry, One carbon metabolism and megaloblastic anemiaNamrata Chhabra 



Folic acid (B9)
Folic acid (B9)YESANNA 



Vitamin b2
Vitamin b2JasmineJuliet 



Tryptophan metabolism by Dr. Ashok KUmar J
Tryptophan metabolism by Dr. Ashok KUmar JInternational Medical School Malaysia 



Tpp (coenzyme chemistry)
Tpp (coenzyme chemistry)Manish Kuthyal 



Vitamin B All.pptx
Vitamin B All.pptxSachinKumar945617 





What's hot (20)
Fat soluble vitamins
Fat soluble vitamins 


One carbon metabolism 
One carbon metabolism  


Urea cycle and its disorders
Urea cycle and its disorders 


Thiamine
Thiamine 


Vitamin b9
Vitamin b9 


Ppt on vit e and k
Ppt on vit e and k 


FOLIC ACID (B9)
FOLIC ACID (B9) 


Vitamin b1
Vitamin b1 


Vitamin b12
Vitamin b12 


Branched chain amino acid metabolism
Branched chain amino acid metabolism 


Thiamine (vitamin b1) and riboflavin (vitamin b2) actions as co-enzyme
Thiamine (vitamin b1) and riboflavin (vitamin b2) actions as co-enzyme 


Thiamine
Thiamine 


Metabolic functions of folate
Metabolic functions of folate 


Panthothenic Acid
Panthothenic Acid 


Folic acid- Chemistry, One carbon metabolism and megaloblastic anemia
Folic acid- Chemistry, One carbon metabolism and megaloblastic anemia 


Folic acid (B9)
Folic acid (B9) 


Vitamin b2
Vitamin b2 


Tryptophan metabolism by Dr. Ashok KUmar J
Tryptophan metabolism by Dr. Ashok KUmar J 


Tpp (coenzyme chemistry)
Tpp (coenzyme chemistry) 


Vitamin B All.pptx
Vitamin B All.pptx 






Similar to Vitamins.pdf
vitamins%20edit.pptx
vitamins%20edit.pptxatthibnys 



Vitamins (useful for diploma students)
Vitamins (useful for diploma students)SushantPande1 



vitaminstypesandfunctions-171022080107 (1).pptx
vitaminstypesandfunctions-171022080107 (1).pptxsafuraqazi 



Vitamins
VitaminsShazia Dawood 



Vitamins  nagamani 
Vitamins  nagamani Nagamani Manjunath 



Vitamins  nagamani 
Vitamins  nagamani Nagamani T 



Vitamin
VitaminTara Bhatta 



Vitamins and coenymes
Vitamins and coenymesNeha Kumari 



01012023 Water soluble vitamins (1).pptx
01012023 Water soluble vitamins (1).pptxMalihaTanveer1 



Vitamins, types, and functions
Vitamins, types, and functionsBahauddin Zakariya University lahore 



Vitamins &amp; vitamin containing drugs manik
Vitamins &amp; vitamin containing drugs manikImran Nur Manik 



WATER SOLUBLE VITAMINS.
WATER SOLUBLE VITAMINS.Fahad Ahmad 



Water soluble vitamins-B complex vitamins(D. Pharmacy)
Water soluble vitamins-B complex vitamins(D. Pharmacy)ShaikhSaniya2 



Introduction to-vitamins
Introduction to-vitaminsMadiha Ahmed 



Water soluble vitamin
Water soluble vitaminVasundhara naik 



VITAMINS (Water soluble).ppt
VITAMINS (Water soluble).pptSadiaBatool90 



Vitamins
VitaminsShaliniBarad 



Vitamins
Vitaminssanjib yadav 



Pedodontics iii lecture 13
Pedodontics iii lecture 13Lama K Banna 



Lec56 level4-defatsolublevitamins-130202064226-phpapp01
Lec56 level4-defatsolublevitamins-130202064226-phpapp01Cleophas Rwemera 





Similar to Vitamins.pdf (20)
vitamins%20edit.pptx
vitamins%20edit.pptx 


Vitamins (useful for diploma students)
Vitamins (useful for diploma students) 


vitaminstypesandfunctions-171022080107 (1).pptx
vitaminstypesandfunctions-171022080107 (1).pptx 


Vitamins
Vitamins 


Vitamins  nagamani 
Vitamins  nagamani  


Vitamins  nagamani 
Vitamins  nagamani  


Vitamin
Vitamin 


Vitamins and coenymes
Vitamins and coenymes 


01012023 Water soluble vitamins (1).pptx
01012023 Water soluble vitamins (1).pptx 


Vitamins, types, and functions
Vitamins, types, and functions 


Vitamins &amp; vitamin containing drugs manik
Vitamins &amp; vitamin containing drugs manik 


WATER SOLUBLE VITAMINS.
WATER SOLUBLE VITAMINS. 


Water soluble vitamins-B complex vitamins(D. Pharmacy)
Water soluble vitamins-B complex vitamins(D. Pharmacy) 


Introduction to-vitamins
Introduction to-vitamins 


Water soluble vitamin
Water soluble vitamin 


VITAMINS (Water soluble).ppt
VITAMINS (Water soluble).ppt 


Vitamins
Vitamins 


Vitamins
Vitamins 


Pedodontics iii lecture 13
Pedodontics iii lecture 13 


Lec56 level4-defatsolublevitamins-130202064226-phpapp01
Lec56 level4-defatsolublevitamins-130202064226-phpapp01 









More from shinycthomas
Herbal drug technology.pdf
Herbal drug technology.pdfshinycthomas 



Metabolomics-II.pdf
Metabolomics-II.pdfshinycthomas 



metabolomics-Overview.pdf
metabolomics-Overview.pdfshinycthomas 



Proteomics, techniques, applications.pdf
Proteomics, techniques, applications.pdfshinycthomas 



Transcriptomics,techniqes, applications.pdf
Transcriptomics,techniqes, applications.pdfshinycthomas 



Gene exp-expression models-techniques.pdf
Gene exp-expression models-techniques.pdfshinycthomas 



population genomics.pdf
population genomics.pdfshinycthomas 



Sanger-Shortgun sequencing.pdf
Sanger-Shortgun sequencing.pdfshinycthomas 



Next Generation Sequencing
Next Generation Sequencingshinycthomas 



Genomics-health, Pharmacogenomics.pdf
Genomics-health, Pharmacogenomics.pdfshinycthomas 



GENOME PROJECTS .pdf
GENOME PROJECTS .pdfshinycthomas 



Epigenetics & Epigenomics .pdf
Epigenetics & Epigenomics .pdfshinycthomas 



Comparative genomics.pdf
Comparative genomics.pdfshinycthomas 



Genomics-Mapping and sequencing.pdf
Genomics-Mapping and sequencing.pdfshinycthomas 



Disorders of liver and kidney, Nitrogen metabolism.pdf
Disorders of liver and kidney, Nitrogen metabolism.pdfshinycthomas 



Lipid metabolism and its disorders.pdf
Lipid metabolism and its disorders.pdfshinycthomas 



Carbohydrate metabolism and its disorders.pdf
Carbohydrate metabolism and its disorders.pdfshinycthomas 



Module-6-Proteins.pdf
Module-6-Proteins.pdfshinycthomas 



Nucleic acids.pdf
Nucleic acids.pdfshinycthomas 



Lipids.pdf
Lipids.pdfshinycthomas 





More from shinycthomas (20)
Herbal drug technology.pdf
Herbal drug technology.pdf 


Metabolomics-II.pdf
Metabolomics-II.pdf 


metabolomics-Overview.pdf
metabolomics-Overview.pdf 


Proteomics, techniques, applications.pdf
Proteomics, techniques, applications.pdf 


Transcriptomics,techniqes, applications.pdf
Transcriptomics,techniqes, applications.pdf 


Gene exp-expression models-techniques.pdf
Gene exp-expression models-techniques.pdf 


population genomics.pdf
population genomics.pdf 


Sanger-Shortgun sequencing.pdf
Sanger-Shortgun sequencing.pdf 


Next Generation Sequencing
Next Generation Sequencing 


Genomics-health, Pharmacogenomics.pdf
Genomics-health, Pharmacogenomics.pdf 


GENOME PROJECTS .pdf
GENOME PROJECTS .pdf 


Epigenetics & Epigenomics .pdf
Epigenetics & Epigenomics .pdf 


Comparative genomics.pdf
Comparative genomics.pdf 


Genomics-Mapping and sequencing.pdf
Genomics-Mapping and sequencing.pdf 


Disorders of liver and kidney, Nitrogen metabolism.pdf
Disorders of liver and kidney, Nitrogen metabolism.pdf 


Lipid metabolism and its disorders.pdf
Lipid metabolism and its disorders.pdf 


Carbohydrate metabolism and its disorders.pdf
Carbohydrate metabolism and its disorders.pdf 


Module-6-Proteins.pdf
Module-6-Proteins.pdf 


Nucleic acids.pdf
Nucleic acids.pdf 


Lipids.pdf
Lipids.pdf 






Recently uploaded
ICH Guideline Stability Testing of New Drug Substances and Product Q1A(R2).pptx
ICH Guideline Stability Testing of New Drug Substances and Product Q1A(R2).pptxTrishala Bhatt 



EmpTech Lesson 7 - Online Creation Tools, Platforms, and Applications for ICT...
EmpTech Lesson 7 - Online Creation Tools, Platforms, and Applications for ICT...liera silvan 



Ask the Exerts - Focus on AI Prompt Engineering.pdf
Ask the Exerts - Focus on AI Prompt Engineering.pdfTechSoup  



天橋立　観光メモ　2024-30-302-2-Amanohashidate Sightseeing Memo.pptx
天橋立　観光メモ　2024-30-302-2-Amanohashidate Sightseeing Memo.pptxMasami YASUDA 



ppt on research drug and its calculation .pptx
ppt on research drug and its calculation .pptxMeena Baishnav  



Relational_Algebra_Calculus Operations.pdf
Relational_Algebra_Calculus Operations.pdfChristalin Nelson 



The Weeknd, Madonna, Playboi Carti - Popular  (clean version) Worksheet
The Weeknd, Madonna, Playboi Carti - Popular  (clean version) WorksheetMarcia Bonfim 



BIOCHEMICAL PROPERTIES OF WATER .Raveesh.pptx
BIOCHEMICAL PROPERTIES OF WATER .Raveesh.pptxRAVEESHAD 



Candace-Stone project& portfolio 1 class
Candace-Stone project& portfolio 1 classccstone 



Vahid Mortazavi In Media Res Media Component
Vahid Mortazavi In Media Res Media ComponentInMediaRes1 



Learner Digital Skills Toolkit DRAFT.docx
Learner Digital Skills Toolkit DRAFT.docxGeorgeMilliken2 



TL.CNL – FASE ESCOLAR                   _
TL.CNL – FASE ESCOLAR                   _Colégio Santa Teresinha 



Cumilla civil surgeon  Health assistant question solution.pdf
Cumilla civil surgeon  Health assistant question solution.pdfMohonDas 



Pemrograman Mobile - JetPack Compose1.pptx
Pemrograman Mobile - JetPack Compose1.pptxFajar Baskoro 



Multi - checkbox Attribute in the Odoo 17
Multi - checkbox Attribute in the Odoo 17Celine George 



Discussing the new Competence Framework for project managers in the built env...
Discussing the new Competence Framework for project managers in the built env...Association for Project Management  



cell, cell structure and function, Prokaryotic cell and Eukaryotic cell , Pla...
cell, cell structure and function, Prokaryotic cell and Eukaryotic cell , Pla...AKSHAYMAGAR17 



Panda_project_mindmaps_primaryschool.pdf
Panda_project_mindmaps_primaryschool.pdfLoreta Jucaityte 



Parasitology 2024 | Microbes with Morgan
Parasitology 2024 | Microbes with MorganMargie Morgan 



CATCH UP FRIDAY LESSON PLAN GRADE 6.docx
CATCH UP FRIDAY LESSON PLAN GRADE 6.docxAizaPolinarCruz 





Recently uploaded (20)
ICH Guideline Stability Testing of New Drug Substances and Product Q1A(R2).pptx
ICH Guideline Stability Testing of New Drug Substances and Product Q1A(R2).pptx 


EmpTech Lesson 7 - Online Creation Tools, Platforms, and Applications for ICT...
EmpTech Lesson 7 - Online Creation Tools, Platforms, and Applications for ICT... 


Ask the Exerts - Focus on AI Prompt Engineering.pdf
Ask the Exerts - Focus on AI Prompt Engineering.pdf 


天橋立　観光メモ　2024-30-302-2-Amanohashidate Sightseeing Memo.pptx
天橋立　観光メモ　2024-30-302-2-Amanohashidate Sightseeing Memo.pptx 


ppt on research drug and its calculation .pptx
ppt on research drug and its calculation .pptx 


Relational_Algebra_Calculus Operations.pdf
Relational_Algebra_Calculus Operations.pdf 


The Weeknd, Madonna, Playboi Carti - Popular  (clean version) Worksheet
The Weeknd, Madonna, Playboi Carti - Popular  (clean version) Worksheet 


BIOCHEMICAL PROPERTIES OF WATER .Raveesh.pptx
BIOCHEMICAL PROPERTIES OF WATER .Raveesh.pptx 


Candace-Stone project& portfolio 1 class
Candace-Stone project& portfolio 1 class 


Vahid Mortazavi In Media Res Media Component
Vahid Mortazavi In Media Res Media Component 


Learner Digital Skills Toolkit DRAFT.docx
Learner Digital Skills Toolkit DRAFT.docx 


TL.CNL – FASE ESCOLAR                   _
TL.CNL – FASE ESCOLAR                   _ 


Cumilla civil surgeon  Health assistant question solution.pdf
Cumilla civil surgeon  Health assistant question solution.pdf 


Pemrograman Mobile - JetPack Compose1.pptx
Pemrograman Mobile - JetPack Compose1.pptx 


Multi - checkbox Attribute in the Odoo 17
Multi - checkbox Attribute in the Odoo 17 


Discussing the new Competence Framework for project managers in the built env...
Discussing the new Competence Framework for project managers in the built env... 


cell, cell structure and function, Prokaryotic cell and Eukaryotic cell , Pla...
cell, cell structure and function, Prokaryotic cell and Eukaryotic cell , Pla... 


Panda_project_mindmaps_primaryschool.pdf
Panda_project_mindmaps_primaryschool.pdf 


Parasitology 2024 | Microbes with Morgan
Parasitology 2024 | Microbes with Morgan 


CATCH UP FRIDAY LESSON PLAN GRADE 6.docx
CATCH UP FRIDAY LESSON PLAN GRADE 6.docx 











Vitamins.pdf

	1. What are Vitamins?
•  Vitamins are essential nutrients found in foods. They
perform specific and vital functions in a variety of body
systems, and are crucial for maintaining optimal health.
• The two different types of vitamins are fat-soluble
vitamins and water-soluble vitamins.
• Fat-soluble vitamins — vitamins A, D, E and K — dissolve
in fat before they are absorbed in the bloodstream to
carry out their functions. Excesses of these vitamins are
stored in the liver, and are not needed every day in the
diet.
Shiny C Thomas, Department of Biosciences, ADBU
 


	2. • In contrast,  water-soluble vitamins dissolve in water and
are not stored by the body. Since they are eliminated in
urine, we require a continuous daily supply in our diet.
• The water-soluble vitamins include the vitamin B-
complex group and vitamin C.
• Water-soluble vitamins are easily destroyed or washed
out during food storage or preparation. Proper storage
and preparation of food can minimize vitamin loss.
 


	3. B-complex Vitamins
Eight of  the water-soluble vitamins are known as the vitamin
B-complex group: thiamin (vitamin B1), riboflavin (vitamin
B2), niacin (vitamin B3), vitamin B6 (pyridoxine), folate (folic
acid), vitamin B12, biotin and pantothenic acid.
1. VITAMIN B1 (Thiamine): Thiamine, or vitamin B1, a
colorless, crystalline substance. It is readily soluble in
water and slightly in ethyl alcohol.
Source:
• Vitamin B1 is abundantly found in germinating seeds, un-
milled cereals, beans, orange juice, tomato, egg, meat, fish,
organ meats (liver, heart, and kidney), leafy green
vegetables, nuts, and legumes.
 


	4. Structure: Thiamine (C12H17N4OS)  is 2,5-dimethyl-6-
aminopyrimidine bonded through a methylene linkage
to 4-methyl-5-hydroxyethyl-thiazole.
 


	5. D. Properties. Thiamine  is a white crystalline substance,
readily soluble in water, slightly so in ethyl alcohol but
insoluble in ether and chloroform. Its odour resembles that
of a yeast.
E. Metabolism.
• The requirement of this vitamin is increased under high
metabolic conditions such as fever, increased muscular
activity, pregnancy and lactation and also under surgery
and stress.
• A correlation also exists between the type of food taken
and the vitamin B1 requirement.
• Fats and proteins reduce while carbohydrates increase
the amount of this vitamin required in the daily diet.
 


	6. • Thiamine absorption  decreases with gastrointestinal or
liver disease.
• Raw seafoods (e.g., fishes and molluscs) contain an
enzyme, thiaminase which destroys thiamine in the body.
People consuming such foods may, therefore, reveal
symptoms of thiamine deficiency.
• Thiaminase cleaves the thiamine molecule between the
pyrimidine and thiazole rings.
Physiological Significance:
• Acts as a catalyst in carbohydrate metabolism, enabling
pyruvic acid to be absorbed and carbohydrates to release
their energy.
• Thiamine also plays a role in the synthesis of nerve-
regulating substances.
 


	7. Deficiency:
• Deficiency in  thiamine causes beriberi, which is
characterized by muscular weakness, swelling of the heart,
and leg cramps.
Human requirements. The daily recommended dietary
allowances are 1.2–1.4 mg for men and 1.0 mg for women.
 


	8. VITAMIN B2 (Riboflavin):
It  is popularly called as the “yellow enzyme” because of its
colour.
Occurrence.
• In nature, it occurs almost exclusively as a
constituent of one of the two flavin coenzymes, namely,
flavin mononucleotide (FMN) and flavin adenine
dinucleotide (FAD).
• Milk, cheese, eggs, liver, kidney, heart and brewer’s
yeast are excellent sources of this vitamin. Cow’s milk
contains about 5 times as much riboflavin as human
milk.
• Leafy vegetables are good sources.
 


	9. Structure. Riboflavin (C17H20N4O6).
A  molecule of Riboflavin consists of a sugar alcohol, D-
ribitol, attached to a chromogenic dimethyl isoalloxazine ring
at position number 9.
 


	10. Properties.
• Riboflavin is  a bright orange-yellow crystalline powder. It
is soluble in water and ethanol but insoluble in ether
and chloroform.
• It is stable to heat and acids but is easily decomposed by
alkalies and exposure to light.
Physiological Significance:
• It is essential for carbohydrate metabolism. Enzyme
containing riboflavin is called Flavoproteins.
• It acts as coenzyme for enzyme catalyzing oxidation-
reduction reaction.
 


	11. Deficiency:
• Its deficiency  causes Glossitis (inflammation of tongue).
• Lack of riboflavin causes skin lesions, especially around the
nose and lips, and sensitivity to light.
Human requirements. The minimum daily requirement of
riboflavin varies from 0.6 to 1.7 mg for children and adults.
 


	12. VITAMIN B3 (Niacin  or Nicotinic Acid):
Vitamin B3 refers to nicotinic acid and was named as
pellagra preventive (PP) factor
Occurrence.
• Nicotinic acid is widely distributed in nature in plant and
animal tissues mainly as its amide called nicotinamide
(commercially called niacinamide)
• Niacin is most abundantly found in yeast. Liver, lean pork,
salmon, poultry and red meat are also good sources, but
most cereals contain only small amounts of it.
• Most vegetables and fruits are poor sources of it.
 


	13. Structure. Niacin (C6H5O2N)  is simplest of all the known
vitamins. It is a pyridine derivative.
 


	14. Properties.
• Niacin is  a white crystalline substance. It is soluble in
ethyl alcohol but is less soluble in ether and benzene
than nicotinamide.
• It is heat-stable. Nicotinamide, when pure, occurs as
white needle like crystals. It is soluble in water and is
stable in air and heat.
The niacin in man and other animals is derived from the
amino acid tryptophan, which also cures pellagra. The
conversion of tryptophan to nicotinic acid in the body takes
place through a series of intermediate steps.
 


	15. Deficiency. A deficiency  of niacin causes pellagra in man
and blacktongue in dogs.
Pellagra (of Italian origin, pellis = skin; agra = rough) is
characterized by 3 “Ds”, namely dermatitis of the exposed
parts, diarrhea and dementia.
The canine blacktongue disease leads to complete loss of
appetite. The inner surfaces of the lips and cheeks develop
pustules ; the pustules may also develop on the thorax and
abdomen. Intensive salivation and bloody diarrhea are
other symptoms.
 


	16. Human requirements. The  recommended daily allowance
of nicotinic acid is between 8 and 15 mg for children,
between 15 and 20 mg for men and between 13 and 15 mg
for women.
As coffee (Coffea arabica) is particularly rich in niacin,
the heavy coffee drinkers usually do not develop pellagra.
Physiological Significance:
• Nicotinic acid is essential for the normal functioning of
skin, intestinal tract and the nervous system.
 


	17. VITAMIN B6 :  Vitamin B6 group includes 3
compounds : pyridoxine, pyridoxal and pyridoxamine.
Occurrence.
• The B6 vitamins are widely distributed in nature in
plant and animal tissues.
• They are especially rich in cereals (wheat, rice), peas,
turnip greens, brussels sprouts, carrots, potatoes,
sweet potatoes, bananas, avocados, watermelons and
yeasts.
• B6 vitamins are also found in egg yolk, salmon,
chicken, fish, beaf, pork and liver. Pyridoxine is
adequately available in human and cow’s milk.
 


	18. Structure.
• All the  3 forms of vitamin B6 are derivatives of pyridine,
C5H5N and differ from each other in the nature of
substituent at position 4 of the ring.
• All the 3 forms are readily interconvertible biologically.
 


	19. Properties.
• Pyridoxine is  a white crystalline substance and is soluble
in water and alcohol and slightly so in fat solvents. It is
sensitive to light and ultraviolet irradition.
• It is resistant to heat ( i.e., heat-stable) in both acidic and
alkaline solutions but its two allies pyridoxal and
pyridoxamine are destroyed at high temperatures ( i.e.,
heat-labile).
 


	20. Physiological Significance:
• Pyridoxine,  or vitamin B6, is necessary for the absorption
and metabolism of amino acids.
• It also plays roles in the use of fats in the body and in the
formation of red blood cells.
Deficiency:
• Pyridoxine deficiency is characterized by skin disorders,
cracks at the mouth corners, smooth tongue, convulsions,
dizziness, nausea, anemia, and kidney stones.
Human requirements. The minimum dietary allowance of
vitamin B6 is between 0.2 and 1.2 mg for infants and
children and around 2.0 mg for men and women per day.
 


	21. VITAMIN B9 (Folic  Acid)
Occurrence.
• Folic acid and its derivatives (tri- and hepta-glutamyl
peptides) are widely distributed in biological world. A
few important sources are liver, kidney, tuna fish,
salmon, yeast, wheat, dates and spinach.
• Root vegetables, sweet potatoes, rice, corn, tomatoes,
bananas, pork and lamb contain little folid acid.
• With improper cooking, folacin contents are destroyed,
like thiamine.
 


	22. Structure.
A molecule of  folic acid (Fig. 34–15) consists of 3 units :
glutamic acid, p-aminobenzoic acid and a derivative of the
heterocyclic fused-ring compound pterin. Its molecular
formula is C19H19O6N7.
 


	23. Properties.
• Folic acid  is a yellow crystalline substance, slightly
soluble in water but insoluble in fat solvents.
• It is stable to heat in alkaline or neutral solutions only. It
is inactivated by sunlight.
Physiological Significance:
• Folic acid acts as a coenzyme and help in synthesis of
purines and thymine during DNA synthesis.
• It helps in formation and maturation of red blood cells.
 


	24. Deficiency:
• Folic acid  deficiency gives rise to megaloblastic anemia.
• The patient suffers from retarded growth, weakness,
infertility, inadequate lactation in females and
gastrointestinal disorders.
Human requirements. The daily dietary allowance of folic
acid is 0.1 mg for infants, 0.2 mg for children and 0.4 mg for
adult men and women.
 


	25. VITAMIN C (Ascorbic  Acid)
• Vitamin C benefits the body by holding cells together
through collagen synthesis; collagen is a connective
tissue that holds muscles, bones, and other tissues
together.
• Vitamin C also aids in wound healing, bone and tooth
formation, strengthening blood vessel walls, improving
immune system function, increasing absorption and
utilization of iron, and acting as an antioxidant.
• Since our bodies cannot produce or store vitamin C, an
adequate daily intake of this nutrient is essential for
optimum health.
 


	26. Studies suggest that  vitamin C may reduce the risk of certain
cancers, heart disease, and cataracts.
Source:
• Sources of vitamin C include citrus fruits, fresh strawberries,
cantaloupe, pineapple, and guava.
• Good vegetable sources are Broccoli, Brussels sprouts,
Tomatoes, Spinach, Kale, Green Peppers, Cabbage, and
Turnips.
Properties. Ascorbic acid is a colourless and odourless
crystalline substance, slightly sour in taste.
Only the L-isomer has antiscorbutic properties.
• It is soluble in water and alcohol but practically insoluble in
chloroform, solvent ether and light petroleum
 


	27. Structure. The structure  of ascorbic acid (C6H8O6) was
established mainly by Haworth.
 


	28. Physiological Significance:
• Vitamin  C is important in the formation and maintenance
of collagen, the protein that supports many body structures
and plays a major role in the formation of bones and teeth.
• It also enhances the absorption of iron from foods of
vegetable origin.
• The connective tissue fibrils and collagen are synthesized
with the help of vitamin C.
• It play important role in wound repair.
• It protects body against stress.
 


	29. Deficiency:
• This well-known  Scurvy is the classic manifestation of
severe ascorbic acid deficiency. Its symptoms are loss of
the cementing action of collagen and include hemorrhages
which lead to loosening of teeth and cellular changes in
the long bones of children.
The Recommended Dietary Allowance (RDA) for Vitamin C
is 90 mg/day for adult males and 75 mg/day for adult
females
 



	31. Fat Soluble Vitamins
•  They are vitamins A, D, E and K. They have some
common properties.
• Their availability in the diet, absorption and transport
are associated with fat.
• They are soluble in fats and oils and also the fat solvents
(alcohol, acetone etc.).
• Fat soluble vitamins can be stored in liver and adipose
tissue. They are not readily excreted in urine.
• Excess consumption of these vitamins (particularly A and
D) leads to their accumulation and toxic effects.
All the fat soluble vitamins are isoprenoid compounds,
since they are made up of one or more of five carbon units
namely isoprene units
 


	32. Vitamin A
In nature  vitamin A occurs in two forms.
In the foods of animal origin it is present as retinol esters. In
plant foods it is present in provitamin form which is known
as carotenes.
There are three types of carotenes present in plants. They
are α-carotenes, β-carotenes and γ-carotenes.
These carotenes are called as carotenoids.
β-carotenes are most potent source of retinol because one
molecule of β-carotene yields two molecules of Vitamin A
in vivo. However α, γ-carotenes can yield only one
molecule of vitamin A.
 


	33. It is a  generic term for a collection of three forms of
Vitamins, retinol, retinal and retinoic acid (Retinoids) all of
which are found from animal and plant sources.
1. Retinol (vitamin A alcohol) :
2. Retinal (vitamin A aldehyde) : This is an aldehyde form
obtained by the oxidation of retinol.
3. Retinoic acid (vitamin A acid) : This is produced by the
oxidation of retinal.
 


	34. 4. Beta-Carotene (provitamin  A) : This is found in plant
foods. lt is cleaved in the intestine to produce two moles of
retinal. ln humans, this conversion is inefficient, hence beta
carotene possesses about one-sixth vitamin A activity
compared to that of retinol.
 


	35. (a) -Carotene is  the precursor of vitamin A1. Isoprene
structural units are set off by dashed red lines.
Cleavage of -carotene yields two molecules of vitamin
A1
 


	36. Vitamin A is  a pale yellow primary alcohol derived from
carotene. It includes Retinol (alcoholic form), Retinal
(Aldehyde form) and Retinoic acid (acidic form).
Source:
• In animal form, vitamin A is found in milk, butter, cheese,
egg yolk, liver, and fish-liver oil.
• In plant source it obtained from vegetables as carrots,
broccoli, squash, spinach, kale, and sweet potatoes.
 


	37. Physiological Significance:
• All  three forms of vitamin A are necessary for proper
growth, reproduction, vision, differentiation and
maintenance of epithelial cells.
• Vitamin A accelerates normal formation of bone and teeth.
• Retinoic acid is needed for glycoprotein synthesis.
Deficiency of Vitamin A:
• An early deficiency symptom is night blindness (difficulty in
adapting to darkness).
• Other symptoms are excessive skin dryness
• Lack of mucous membrane secretion, causing weakness to
resist bacterial attack.
Dryness of the eyes due to a malfunctioning of the tear
glands.
 


	38. Functions
• β-carotene has  an antioxidant role and prevents the
development of diseases in which the action of free
radicals is implicated .
• It plays a protective role against Cancer and
cardiovascular disease.
Hypervitaminosis of Vitamin A:
• Excess vitamin A can interfere with growth, stop
menstruation, damage red blood corpuscles, and cause
skin rashes, headaches, nausea, and jaundice.
 


	39. Vitamin D:
• Vitamin  D is the only vitamin that is usually not required
in the diet, for this reason it is rather classified as a
hormone since under conditions of inadequate exposure
to sunlight that dietary intake is required.
Chemistry
Vitamin D3 or cholecalciferol occurs in fish liver and also
produced in human skin by ultraviolet light. The inactive
natural precursors of the vitamin D are the ‘provitamins’.
Only two of these have been found in nature.
• Ergosterol: Provitamin D2 found in plants.
• 7-dehydrocholesterol: Provitamin D3 found in the
skin.
 


	40. • Technically, vitamin  D should be considered a hormone
rather than a vitamin.
• Cholecalciferol (D3) is produced in skin by UV
irradiation of 7dehydrocholesterol (Figure 28.4).
• Thus, as long as the body is exposed to adequate
sunlight, there is little or no dietary requirement for
vitamin D.
 


	41. • Transformation from  inactive provitamin to the active
vitamin is accomplished by the ultraviolet rays.
• The photochemical activation, photolysis results only in
intramolecular rearrangement.
Dietary Sources
Fish liver oil is the richest source of vitamin D. Egg-yolk,
margarine, lard, also contain considerable quantity of
vitamin D. Some quantity is also present in butter, cheese,
etc.
 


	42. • Ergosterol is  widely distributed in plants. It is not
absorbed well hence is not of nutritional importance.
• Calciferol is readily absorbed.
• 7-dehydrocholesterol is formed from cholesterol in the
intestinal mucosa, and principally liver, passed on to the
skin where it undergoes activation to vitamin D3 by the
action of solar UV rays.
Absorption and Transport
Like most other fat-soluble vitamins, bile salts help in
absorption of vitamin D from duodenum and jejunum to
liver and skin.
 



	44. Biologically Active Form  of Vitamin D (Calcitriol)
The biologically active form of vitamin D is called
calcitriol, which is synthesised in liver and kidneys.
Recommended Dietary Allowance (RDA) : 15mcg
 


	45. FUNCTIONS OF VITAMIN  D
Vitamin D is found to act on target organs like bones,
kidneys, intestinal mucosa to regulate calcium and
phosphate metabolisms.
Deficiency:
• Vitamin D deficiency produces rickets in children and
Osteomalacia in adult.
Rickets is characterized by abnormities of the rib cage and
skull and by bowlegs, due to failure of the body to absorb
calcium and phosphorus.
• Osteomalacia is characterized by softness of pelvic girdle,
ribs and femoral bones.
 


	46. VITAMIN E: TOCOPHEROL
Vitamin  E occurs in the diet as a mixture of several closely
related compounds, called tocopherols.
Chemistry: The tocopherols differ from each other in the
number or position of methyl groups.
• α-tocopherol: 5, 7, 8 trimethyl tocol
• β-tocopherol: 5, 8 dimethyl tocol
• γ-tocopherol: 7, 8 dimethyl tocol
• δ-tocopherol: 8 methyl tocol
The α-tocopherol is the most active in vitamin E activity or
α-Tocopherol is the most potent and is used as the
measure of vitamin E potency (1 a tocopherol equiv = 1 mg
a tocopherol).
 




	49. Dietary Sources
• Cottonseed  oil, corn oil, sunflower oil, wheat germ oil
and margarine are the richest sources of vitamin E.
• It is also found in fair quantities in dry soyabeans,
cabbage, yeast, lettuce, apple seeds, peanuts
FUNCTIONS OF VITAMIN E
1. Antioxidant Property
This is the most important functional aspect of
vitamin E.
• Removal of free radicals: Vitamin E is involved in
removal of free radicals and prevents their peroxidative
effects on unsaturated lipids of membranes and
thus helps maintain the integrity of cell membrane.
 


	50. Vitamin E prevents  peroxidation. Vit E (α-tocopherol)
reacts with the lipid peroxide radicals formed by
peroxidation of polyunsaturated fatty acids before
they can establish a chain reaction, acting as free
radical trapping antioxidant.
 


	51. VITAMIN K (Phylloquinone  or Antihemorragic Vitamin or
Coagulation Vitamin):
Vitamin K is a complex unsaturated hydrocarbon found in
two forms Vitamin K1 (Phylloquinone) and Vitamin K2
(Menaquinone).
Source:
• Food Sources for Vitamin K
Good food sources of vitamin K are green, leafy-vegetables
such as turnip greens, spinach, cauliflower, cabbage and
broccoli, and certain vegetables oils including soybean oil,
cottonseed oil, canola oil and olive oil.
• It is also produced by bacteria in human intestine therefore
no dietary supplement is needed.
 


	52. • Vitamin K  is naturally produced by the bacteria in the
intestines, and plays an essential role in normal blood
clotting, promoting bone health, and helping to
produce proteins for blood, bones, and kidneys.
Structure
 


	53. Physiological Significance:
• This  vitamin is necessary mainly for the coagulation of
blood.
• It aids in forming prothrombin, an enzyme needed to
produce fibrin for blood clotting.
Deficiency:
• Digestive disturbances may lead to defective absorption
of vitamin K and hence to mild disorders in blood clotting.
Newborn babies lack the intestinal bacteria to produce
vitamin K and need a supplement for the first week. People
taking antibiotics may lack vitamin K temporarily because
intestinal bacteria are sometimes killed as a result of long-
term use of antibiotics.
 


	54. RDA
Adult males and  females: 90 mcg/day
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