VITAMINS




INTRODUCTION

** The word ""vitamin'* comes from the
Latin word ““vita”, means "‘life"".

“ Vitamins are organic components ir
food that are needed in very small ® @@ o
amounts for growth and for o Al -
maintaining good health.

s Everybody must eat a certain
amount of vitamins to stay
healthy.

* Vitamins are chemicals found in very
small amounts in many different foods.



CHARACTERISTICS
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Vitamins are required in small quantities in the diet because
they cannot be synthesized by the body.

Water soluble vitamins cannot be stored in human tissues.
Their excess Is excreted with urine.

Significant amounts of fat soluble vitamins can be stored
In adipose tissue and the liver.

Synthetic vitamins are identical to natural vitamins.

Once growth and development are completed, vitamins remain
essential nutrients for the healthy maintenance of the cells,
tissues, and organs.



FUNCTIONS

Vilamip  Essenfial  source < Vitamins are helpful for the health and
' life of the body in the following
respects:
(a) They build up the resistance of the
body against diseases.

(b)Prevent and cure various diseases
caused by deficiency.

(c)Help the digestion and utilization of
mineral salts and Carbohydrates in the
body.

(d)Stimulate and give strength to
digestive and nervous system.

(e) Help health protection.

(F)Help maintenance of proper health
and normal growth.







CLASSIFICATION

< On the basis of their solubility vitamins are mainly 2 types-

Fat soluble vitamins:

Vitamins that dissolve in fat. Because fat is easily stored on our
body, fat-soluble vitamins can be stored within our fat. This means
they can accumulate and be saved for later use.

The fat-soluble vitamins are A, D, E and K.
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Water Soluble Vitamins:

Vitamins that dissolve in water. Because our
body Is a watery environment, these
vitamins can move through our body pretty
easily, and they can also be flushed out by
the kidneys. Water-soluble vitamins include
the b-complex vitamins and vitamin C.
There are eight B vitamins, including
vitamin B1, B2, B3, B5, B6, B7, B9 and
B12.
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WATER SOLUBLE VS FAT SOLUBLE VITAMINS

Criteria Water Soluble | Fat Soluble

Absorption Directly to Lymph via CM
blood

Transport free Require carrier

Storage Circulate freely |In cells with fat

Excretion In urine Stored with fat

Toxicity Possible w Likely w

supplements

supplements

Requirements

Every 2-3 days

Every week




THE CHEMICAL STRUCTURES OF VITAMINS

Vitamins are the essential nutrients that our body needs in small amounts. More specifically, an organic compound is defined as a vitamin when
it is required by an organism, but not synthesised by that organism in the required amounts (or at all). There are thirteen recognised vitamins.
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FAT SOLUBLEVITAMINS (A, D, E, K)
VITAMIN-A

» Vitamin Ais a group of unsaturated nutritional organiccompounds,
that includes retinol, retinal, retinoic acid, and
several provitamin A carotenoids, among which beta-carotene is
the most important. Its active form is present only in Animal Tissue.
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» Pregnancy and lactation — 950 mcg.
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DIETARY SOURCES

Eﬁy & Cheese




Mechanism of Action

Dietary retinyl esters are hydrolysed by pancreatic/intestinal hydrolases in
intestine releasing retinol & free fatty acids.

Carotenes are hydrolysed by B-carotene 15-15° dioxygenase of intestinal
cells to release 2 moles of retinal which is reduced to retinol.

In intestinal mucosal cells, retinol is re-esterified to LCFA incorporated into
chylomicrons & transferred to lymph.

Retinol esters of chylomicrons are taken up by liver & stored.
When required Vitamin A is released from liver as freeretinol.

Retinol is transported in circulation by Plasma Retinol Binding Protein in
association with albumin(transthyretin).

Retinol-RBP complex binds to specific receptors on cell membrane of
peripheral tissues & enters cells.

Carry retinol by Cellular Retinol Binding Protein(CRBP)and Cellular Retinoic
Acid Binding Protein(CRABP-I, CRABP-II) to nucleus & bindsto
chromatin(DNA).



O RHODOPSIN is the membrane
protein in photoreceptor of
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FUNCTIONS

Vitamin A plays a role in a variety of functions
throughout the body, such as:

[]

[]

[]

Vision

Gene transcription

Immune function

Embryonic development and reproduction
Bone metabolism

Hematopoiesis (the production of blood cells and
platelets)

Skin and cellular health
Antioxidant activity



VITAMIN D

7 Vitamin D refers to a group of fat-soluble secosteroids (a type
of steroid with a "broken" ring) found in liver and fish oils, or
obtained by irradiating provitamin D with ultraviolet light and are
responsible for enhancing intestinal absorption

of calcium, iron, magnesium, phosphate and zinc. It is also called
SUNSHINE VITAMIN.

It is available in 2 forms-
Cholecalciferol (vitamin D3)

Is made from 7-dehydrocholesterol in the skin of animals and humans.
Calciferol - D2

Is obtained artificially by irradiation of ergo- sterol and iscalled

ergocalciferol. C%\\{CH:;
CHj, CH,

7-Dehydrocholesterol
HO UV (sunlight) I

CH,
CHz CHj

P

Vitamin D, (cholecalciferol)



DIETARY SOURCES

DAILY REQUIRMENT

»Men and women- 0.01 mg.

»Pregnancy and lactation
—0.01 mg

»Infants & Children —0.01 mg

O VitaminD

The body makes vitamin 0 when it
is exposed to Ultraviolet (UV) rays from the sun.

F00D SOURCES:

Chegse

Margarine ,
Butter D ! :
Fortified Milk

Healthy Gereals
Fatty Fish

S TOCT D ol ey



MECHANISM OF ACTION

Vitamin D is carried in the bloodstream to the liver, where itis converted
Into the prohormone calcidiol.

Circulating calcidiol may then be converted into calcitriol, the
biologically active form of vitamin D, in the kidneys.

Following the final converting step in the kidney, calcitriol is released
Into the circulation.

By binding to vitamin D-binding protein, a carrier proteinin the
plasma, calcitriol is transported to various target organs.

In addition to the kidneys, calcitriol is also synthesized

by monocyte-macrophages in the immune system. When synthesized by
monocyte-macrophages, calcitriol acts locally as a cytokine, defending the
body against microbial invaders by stimulating the innate immune system.
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FUNCTIONS

» Calcium Balance

» Cell Differentiation

> Immunity

» Blood Pressure Regulation

» Development of Bones & Teeth

Prostate Gland,

Breast,Colon,Lung 1 25(0H),0
Milk Immune Cells ’
Orange| ' _

Tuee Salmon Calcium, Muscle
et @ 1.25(0H),D Bone Health
Supplemey ' !

Regulation of

Regultonof Regulaton o Blood Pressure
Cell Growth Immune Function nsulin Production
(cancerprevention)  (dabetestype 1NS,RA (heart disease and

autoimmune disease . o
orevntion) diabetes prevention)




VITAMIN E

2 Vitamin E refers to a group of compounds that include

both tocopherols and tocotrienols. They are naturally occuring
anti-oxidant.

> Itisalso called anti-aging factor.

> The word tocopherol is derived from the word toco meaning child
birth and pheros meaning to bear.

> Itis yellow oily liquid freely soluble in fat solvent.
> Tocopherol a,p,y, 0 have been obtained from the natural sources.

Figure 10.11
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DIETARY SOURCES

* DAILY RECOMMENDED
DOSE

»men -8 —10mg
» women — 5- 8mg
» Children — 8.3mg

» Infants — 4- 5mg

avocada

v AR powder | paprika




Mechanism of ACTION

1 Free radicals, such as superoxide, hydroxyl
ions and nitric oxide all contain an unpaired
electron. These radicals can have a negative
effect on cells causing oxidative damage that
leads to cell death.

Antioxidants, such as vitamin E, prevent cell
damage by binding to the free radical and
neutralising its unpaired electron. For
example, when vitamin E binds to OO- or
O, they form an intermediate structure that is
converted to a-tocopherylquinone.

A recent population based study of
antioxidants concluded that a diet rich in foods
containing vitamin E might help protect some
people against Alzheimer’s disease (AD).
Vitamin E in the form of supplements was not
associated with a reduction in the risk of AD.




FUNCTIONS

» Antioxidant (most powerful natural)
» Free radical scavenger
» Protects cell membranes
» Protects LDL from oxidation

> Protection of double bonds in
polyunsaturated fatty acids

» Prevention of rancidity
» Works In conjunction with selenium

> Vitamin E also plays a role in neurological
functions, and inhibition of platelet
aggregation.

» Vitamin E also protects lipids and prevents

the oxidation of polyunsaturated fatty acids.

Powerful
Antiowidant

[mmune
Booster

Benefits of Vitamin E

(holesterol
Reducer

Anti
inflammatory

Cancer
Prevention

Skin
Protection

Hormone

Regulator



VITAMIN K

7 Vitamin K refers to a group of structurally similar, fat-
soluble vitamins the human body needs for complete
synthesis of certain proteins that are required for
blood coagulation, and also certain proteins that the
body uses to manipulate binding of calcium in bone and
other tissues.

Vitamin K is naturally produced by the bacteria inthe
Intestines.

~ Itis essential for production of a type of protein called
prothrombin & other factor involve in blood clotting
mechanism. Hence it is known as anti — hemorrhagic . W

vitamin. M] o
- - - - T VAVAY \,\/\\/\,/\/
~ Vitamin K includes two natural vitamers : )
vitamin K (phylloquinone) J s
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DIETARY SOURCES

DIETARY REQUIRMENT

»men and women — 70 —
140 mcg.

»children — 35 — 75mcg




Mechanism of action

[]

Vitamin K-induced synthesis of prothrombin in a vitamin K-
deficient rat is only slightly inhibited by cycloheximide
treatment.

Vitamin K is a co-factor for the enzyme, gammaglutamate
carboxylase (GGCX). This enzyme is required for the post-
translational modifications of proteins that contain the amino
acid residue, glutamic acid (Glu).

In the presence of vitamin K and GGCX, these proteins go
through a carboxylation process that alters the structure by
converting Glu residues into y-carboxyglutamic acid (Gla)
residues

The functional significance of this change is that Gla residues
have a strong binding affinity to calcium. Thus in support of the
blood clotting pathway, Vitamin K is required for the activation
of prothrombin, factors VII, IX and X



= The isolated prothrombin does — -
contain radioactivity if the i 1 S
vitamin K-deficient rats are
treated with vitamin K but no
cycloheximide.

* When radioactive amino acids

were given to deficient rats 1 OO cH CH
. . reduced Vitamin K Vitamin K oxidized Vitamin K 0
hr before cycloheximide and A oyl "

vitamin K, radioactivity was ”
found in prothrombin.
* These data suggest that, in the

Y-glutamyl

carboxylase

(VKORCH1)
vitamin K NADH

reductase

NAD

intact rat, the action of vitamin A
K is to convert a protein 4 '\/ N\
precursor with a short Cotm L
biological half life to

Copyr gL lh MeGH II(. 5, Inc. All rights reserved.

prothrombin.



FUNCTIONS

It is essential for the hepatic synthesis of
coagulation factor 11, V,VII, IX, X.

CLOTTING — it prevents hemorrhage
only in cases when there is defective
production of prothrombin

OXIDATIVE PHOSPHORYLATION
— It acts as a co- factor in oxidative
phosphorylation associated with lipid

Vitamin-K is needed for carboxylation
of glutamyl residue of Ca** binding
transport between the flavin coenzyme
and the cytochrome system.

VITAMIN K

Cwww botanical-online.com |

+ Vitamin K helps blood clotting, nu', |
essential o stop bleeding from 0

-

wounds,

+ People with vitamin K
deficiency may experience easy

bruising, nosebleeds, efc. I o

although the deficit of this
vitamin is rare to occur,

v The sources of vitamin K are anima fats 1egg'yolks.

whole milk, red meat, .| and dark green vegetables
(spinach, asparaqus, .



WATER SOLUBLE VITAMINS

* They include-

> Water soluble vitamins are

_ _ _ B1- Thiamine
found In y_east, grain, rice, 8- Riboflavin
vegetables, fish, and meat. o

B3—- Niacin

» These are essential co-
enzymes required in energy
releasing mechanismes.

B5— pantothenic acid
B6—-Pyridoxine

B7— Biotin

B 9-Folic acid
B12—-Cobalamin

» They also act as co- enzymes
for metabolism of proteins,
carbohydratesand fats.

N N N N N N R N
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Vitamin C (ascorbic acid)



VITAMIN Bl (THIAMINE)

- Itis also called Anti Beri-Beri factor,
Anti Neuritic factor, and also Aneurin.

1 It is colorless basic organic compound
composed of a sulfated pyramiding ring.

-1 All living organisms use thiamine, butt
IS synthesized only in bacteria, fungi,
and plants.

1 Contains sulfur and nitrogen group

1 Destroyed by alkaline and heat

1 Coenzyme: Thiamin pyrophosphate Vitamin By o

(TPP)



DIETARY SOURCES

1) Tuna

2) Sunflower Seeds
3) White Beans

4) Black Beans

5) Dried and Frozen Peas

6) Fresh Peas

7) Borlotti (Cranberry) Beans
8) Lentil

9) 6reen Beans
10) Sesame Seeds

Wo\ﬁ

§ R
A8

Vitamin

Bl

Daily requirement

»Men—1.3 mg

»women — 1.0 mg

»Pregnancy and
lactation — 2mg .

» Children — 1.1mg.



Mechanism of action

[

The conversion of pyruvate to acetyl-CoA
feeds important molecules into the Krebs
cycle, which allows the cell to produce
energy.

The conversion of a-ketoglutarate to succinyl-
CoA is necessary for the Krebs cycle to
continue "spinning". Without vitamin B1
(thiamine) the cycle would slow causing
decreased energy production.

Synthesis of neurotransmitter
Convert pyruvate to acetyl-CoA

Thiamine is metabolized to its active
form, TPP, by PfTPK in an ATP-dependent
manner.

Thiamng

AP
Yo
/ Panaste

/ W/

TPP

[ liocodin

Pyruvate  2moqhdarale

Oxythamng



FUNCTIONS

0 Vitamin B1, is very essential for converting carbohydrate
Into energy.

| The most important use of thiamine is in the treatment of
beriberi, a condition caused by a deficiency of thiamine in the
diet. Symptoms include swelling, tingling or burning sensation in
the hands and feet, confusion, difficulty breathing.

1 Vitamin B1, helps in maintaining the healthy nervous
system.

I Vitamin B1, is necessary for healthy mucous membranes.
1 It helps in the digestion of food.

1 It provides strength to muscles.

1 Itis very useful for the proper functioning of heart.



VITAMIN B2 (RIBOFLAVIN)

> Itis also called as beauty vitamin.

> 1t is yellowish green fluorescent
compound soluble in water.

> The word riboflavin i1s derived from 2
sources

ribose — means many ribose sugar
found in several vitamins

flavin — yellow.

> It is widely involved in oxidation-
reduction reaction.

PO S Sd

.OH

OH
Riboflavin




DIETARY SOURCES

1) Venison

2) Yoghurt

3) Soybeans

4) Milk

5) Cremini Mushrooms
6) Spinach

7) Tempeh

8) Goat Milk

9) Shiitake Mushrooms
10) Almonds

Daily requirement

»Men — 1.5mg
»women — 1.2 mg

> Pregnancy and lactation
—2t02.3mg.

» Children — 1.3mg.



Mechanism of action

O Vitamin B6 is the collective term for a group of three related
compounds, pyridoxine (PN), pyridoxal (PL) and
pyridoxamine (PM), and their phosphorylated derivatives,
pyridoxine 5'-phosphate (PNP), pyridoxal 5'-phosphate (PLP)
and pyridoxamine 5'-phosphate (PMP).

O Although all six of these compounds should technically be
referred to as vitamin B6, the term vitamin B6 iscommonly
used interchangeably with just one of them, pyridoxine.

Vitamin B6, principally in the form of the coenzyme pyridoxal
5'-phosphate, is involved in a wide range of biochemical
reactions, including the metabolism of amino acids and
glycogen, the synthesis of nucleic acids, hemogloblin,
sphingomyelin and other sphingolipids, and the synthesis of the
neurotransmitters serotonin, dopamine, norepinephrine and
gamma-aminobutyric acid (GABA).



FUNCTIONS

0 Itis essential for normal  growth. | e ot
2 Metabolism — It is involved in the e
metabolism of carbohydrates, fat & a
proteins.
] ] . ] ) . e SUPPORTS
2 Digestion — it helps In digestion $

2 Nervous system — it helps in proper X PREVENTS & TREATS
functioning of Nervous system . AREMA

0 Itis very useful for normal tissue \ HELPS MAINTAIN_
respiration.

» ANTIOXIDANT &
0 Necessary for healthy mucous membranes .., (€SS
2 Good for skin, nails and eyes

PROTECTS
/ HAIR & SKIN

2 It helps In protects the body against cancer.



VITAMIN B3 (NIACIN)

» Vitamin B3 is also known as niacin or nicotinic acid.
> It 1s essential for metabolism of carbohydrate, protein & fat.

> It is a colorless, water-soluble solid derivative of pyridine, with a
carboxyl group (COOH) at the 3-position.

> Itis a pyridine derivative and is a
precursor of the coenzyme NAD (Nicotinamide adenine
dinucleotide).

| = OH = NH,

N/ | N/

Niacin Nicotinamide



DIETARY SOURCES

Niacin is important for us fo
include in our daily diet. It
has been shown fo greatly

reduce anxiety and
depression. Niacin is also

containing Niacin (vitamin B3)  reeced tohelp iover

cholesterol levels.

h®oB

Avocados Broccoli Tomaloes Dates

G ¢ 5B

Swiss Chard Pumpkin Seeds

Sweel Polaloes Carrols

Daily requirement

»Men —-17/mg
»women — 13 mg

»Pregnancy and
lactation — 12 to15 mg.

» Children — 15mg.



Mechanism of action

7 Niacin and its precursor, tryptophan, which is converted to niacin in the liver,
form the active co-enzymes nicotine adenine dinucleotide (NAD) and nicotine
adenine dinucleotide phosphate (NADP).

' Niacin can decrease the synthesis of apoB (Apolipoprotein B) -
containing lipoproteins—VLDL, LDL, IDL and Lp(a)—Vvia several
mechanisms:

(1) direct inhibition of DGAT2, a key enzyme for triglyceride synthesis;

(2)binding to the receptor HCAR?2 (also called GPR109A), thereby decreasing
lipolysis and FFA flux to the liver for triglyceride synthesis;and (3)

Increased apoB catabolism. Meanwhile, HDL cholesterol levelsare
Increased by niacin through direct and indirect pathways.

(4) Niacin decreases CETP mass and activity, and this effect, together with the
decrease in triglyceride levels, can indirectly raise HDL cholesterol levels. Direct
effects on the B chain of ATPsynthase



(5) and on production

(6) and hepatic uptake

(7)of apoA-1 also increase HDL cholesterol levels. Abbreviations: apo,
apolipoprotein; CETP, cholesteryl ester transfer protein; DGAT?2,
diacylglycerol acyltransferase 2; FFA, free fatty acids; HCAR2,
hydroxycarboxylic acid receptor 2; Lp(a), lipoprotein(a); TG, triglycerides.




FUNCTIONS

I N e O B O [

[]

Vitamin B3, helps in releasing energy from carbohydrates, fats and
protiens.

vitamin B3, is very essential for the DNA synthesis.
It is essential for production of estrogen progesterone & testosterone
It is also helpful in reducing migraine headaches.

Vitamin B3, as niacinamide, may improve arthritis symptoms, including
Increasing joint mobility and reducing the amount of anti-inflammatory
medications needed.

It is necessary for healthy skin, nerves and digestive system.

High doses of niacin medications are used to prevent development of
atherosclerosis and to reduce recurrent complications such as heart attack and
peripheral vascular disease in those with the condition.

It helps to detoxify the body.
Vitamin B3, is very essential for the proper digestion of the food.



VITAMIN B5(PANTOTHENICACID)

- Vitamin B5 Is also known as Pantothenic Acid, 1s a water-soluble
vitamin.

It was discovered by Roger J. Williams in 1919.

~ Tissue extracts from a variety of biological materials provide a
growth factor for yeast this growth factor identified as pantothenic
acid

~ This word derived from greek word pantos meaning everywhere.

~ Part of Coenzyme-A

~ Essential for metabolism of CHO, fat, protein

N
HD/§< \H/ N N
HyC'  CH;

Pantothenic Acid
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DIETARY SOURCES

TOP 10 VITAMIN BS FOODS

EDr A e,

= o CHICKEN LIVER
] 2.3 MG
' (839%DV)
— 3 oz

AVOCATIIOS
2 MG .
(202D V) 4’3
I FRUIT
T

-
L4

RS
A S R

SALMOIN
1.9 MG
(202D V)
30z
YOGURY
1.45 MG
(142 0DV)
1 COUP

MUSHROONMS

1.3 MG
(12D V)
1 Ccup

v

IRERR o
YL =

1S

1.1 MG

CAULITLOWIER

0.71 MG
(7960V)
1 cupP

BROCCOI]

0.52 MG
(596DV)
1 Ccup

Daily requirement

»Men - 10 mg
»women — 10 mg

» Children —5.5mg.



Mechanism of action

Pantothenic acid is a precursor of coenzyme A, which is a cofactor for a
variety of enzyme-catalyzed reactions involving transfer of acetyl groups.

Functions of pantothenic acid include oxidative metabolism of
carbohydrates, gluconeogenesis, synthesis and degradation of fatty acids,
and synthesis of steroids (cholesterol), steroid hormones, sphingosine,
citrate, acetoacetate, and porphyrins.

Taking additional B5 increases the amount of Coenzyme A available foruse
In the cell.

The more Co-Enzyme A, the more fatty acids can be metabolized, which
means they are oxidized or burned up as energy production.

MH=oa
r
2
MMe RMe 'ﬁ" 'ﬁ" H i
Hor/o——?—o—?—nj o |
oH oH
H H

o MH oH COenZyrne - A

Pantocthenic HHM ﬂ"ﬂ
SH
Acid H"’fﬁaﬂd



FUNCTIONS

~ Vitamin B5 plays an important role in helping release energy from
sugars, starches, and fats.

Vitamin B5 is important for releasing energy stored as fat, it is equally
Important for the creation of fat. Two basic types of fats - fatty acids
and cholesterol - both require the CoA form of B5 for their synthesis.

Sometimes it is important for the body to make small chemical changes
In the shape of cell proteins, thus vitamin B5 is used in this case.

They are essential for the cell metabolism.

They are very helpful in the cholesterol metabolism.
Accelerates wound healing.

It is also used as anti-stress factor.

Allergies, headaches, arthritis, psoriasis, insomnia, asthma, and
Infections have all been treated with some effectiveness using vitamin
B5.



VITAMIN B6(PYRIDOXINE)

1 Vitamin Bgrefers to a group of chemically very similar
compounds which can be interconverted in biological systems.

I Vitamin Bg Is part of the vitamin B complex group, and its
active form, Pyridoxal 5'-phosphate (PLP) serves as
a cofactor in many enzyme reactions in amino acid, glucose,
and lipid metabolism.

| It is white crystalline substance soluble in water and alcohol.
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DIETARY SOURCE

i | ilk
Vitamin B6 vl
Rich Foods \egetables
Beans
Eggs
Peanuts,

sunflower seeds, etc.

Daily requirement

»Men —women — 2 mg

» Children—-1.7 mg.

> Infant — 0.1-0.4 mg



Mechanism of action

pyridoxal kinase

pyridoxine - » pyridoxine phosphate

phosphatase

pyridoxine phosphate oxidase
(FMN dependent)

pyridoxal kinase

y

pyridoxal -e—————  pyridoxal phosphate

phosphatase

pyridoxine phosphate oxidase
(FMN dependent)

pyridoxal kinase

J

[

aminotransferase

pyridoxamine - » pyridoxamine phosphate

phosphatase



FUNCTIONS

[]

Make antibodies. Antibodies are needed to fightmany
diseases.

Maintain normal nerve function

Make hemoglobin. Hemoglobin carries oxygen in the red
blood cells to the tissues. Avitamin B6 deficiency can cause a
form of anemia.

Break down proteins. The more protein you eat, the more
vitamin B6 you need.

Keep blood sugar (glucose) in normal ranges
Assists In the balancing of Sodium and Potassium levels.
Promotes RBC production.

Production of Serotonin, Dopamine, Noradrenaline and
Adrenaline



VITAMIN B/ (BIOTIN)

< Vitamin B7 or Biotin, also known as vitamin
H or coenzyme R, Is a water-soluble B-vitamin.

< Biotin Is a coenzyme for carboxylase enzymes,
Involved in the synthesis of fatty acids, isoleucine,
and valine, and in gluconeogenesis
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DIETARY SOURCES

#). Biotin or Vitamin B7

Vitamin B7 rich foods

Daily requirement

v Eggs
v Yeast
v Cauliflower »Men —women — 100-
 Raspberries 200 mcg
» Bananas _
» Children — 50-200 mcg.
v Walnuts
v Almonds

» Infant — 35 mcg



FUNCTIONS

Sufficient intake of vitamin B7 (biotin) is important as it helps the body to-

<convert food into glucose, which is used to produce energy
produce fatty acids and amino acids (the building blocks of protein)
«activate protein/amino acid metabolism in the hair roots and fingernail cells.

The European Food Safety Authority (EFSA), which provides scientific
advice to assist policy makers, has confirmed that clear health benefits have
been established for the dietary intake of biotin (vitamin B7) in contributing to:

normal macronutrient metabolism;

.normal energy yielding metabolism;

the maintenance of normal skin and mucous membranes;
the normal function of the nervous system;

the maintenance of normal hair;

«normal psychological functions.



VITAMIN B9(FOLICACID)

> Vitamin b7 1s also known
as folic acid, folacin or
folate.

> It1s a water soluble
vitamin.

> Itis ayellow crystalline
substance.

Folic acid

DIETARY SOURCE

1) Lentil

2) Borlotti Beans
3) Chickpeas

4) Spinach

5) Black Beans
6) White Beans
7) Red Beans

8) Cabbage

9) Turnip Greens
10) Lima beans
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MECHANISM OF ACTION

Folic acid
DHF
f_ LK Methionine —~
SAM Acceptor
S,10-MTHF Betaine | BHMT
B MS DNA, RNA,
MTHFR 12 SAH Methylated ei ey
B, acceptor P1OSPROIPLAS
S-MeTHF Homocysteine 4/./ proteng
I B, | CBS
Dietary L o Adenosine
folate Cystathionine
B¢ | Cystathionase
Cysteine —» —— Taurine
P l
/ ¥ ‘
Glutathione 1 Bile salts

Sulfate



FUNCTIONS

> Formation of RBC — folic acid in combination with vitamin B12 is
essential for formation, maturation.

> Nerve — it is necessary for growth & division of all body cells,
» Hair & Skin — it is essential for the health of skin & hair

» Pregnancy — it is an important nutrient for the pregnant women &
her developing fetus.& folic acid improves the lactation.

| DNAsynthesis
. Transfer of single carbon units
. Synthesis of adenine and guanine
. Anticancer drug methotrexate

| Homocysteine metabolism

I Neurotransmitter formation



VITAMIN B12 (COBALAMIN)

> Vitamin B12 is complex
organomatrix compound
called as cobalamin which is
cobalt containing porphyrin.
It is freely soluble in water.

SOURCES

Vitamin B12 is mostly found in
animal products such as meat,
shellfish, milk, cheese, and
eggs. Clams, Oysters, Mussels,
Caviar (Fish Eggs), Octopus,
Crab and Lobster r the great
source of B12.
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MECHANISM OF ACTION

Coenzyme B,,'s reactive C-Co bond participates in three

main types of enzyme-catalyzed reactions. M"»‘ormyl-THF“ ‘/\‘/.
N
1.1somerases l
Rearrangements in which a hydrogen atom is directly e O
transferred between two adjacent atoms with
concomitant exchange of the second substituent, X, W

which may be a carbon atom with substituents, an

oxygen atom of an alcohol, or an amine. These use the

adoB,, (adenosylcobalamin) form of the vitamin.
2.Methyltransferases

)
W W A]’
A

l
b |

Methyl (-CH;) group transfers between two molecules.
These use MeB,, (methylcobalamin) form ofthe m WP | WP
vitamin. L
3. Dehalogenases lehonn TH
Reactions in which a halogen atom is removed from an N BOE, Pt

organic molecule. Enzymes in this class have notbeen .
Identified in humans.



FUNCTIONS

> Red Blood Cells — it is essential for production of RBCs
> Nervous — It improves concentration, memory, & balance.

> It is important for metabolism of fat, carbohydrate ,proteins,
folic acid.

> It promotes growth and increases apatite.

DEFICIENCY

» ANEMIA-> it leads to Megaloblastic or pernicious anemia

» Demyelination & irreversible nerve cell death.



VITAMIN C(ASCORBIC ACID)

» Itis also called ascorbic acid and antibiotic vitamin.
> It Is the most active reducing agent.

> It is powerful antioxidant

» Synthesized by most animals (not by human)
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DIETARY SOURCES

Vitamin C Foods

Foods Sources Apricots Chili Pepper, Hot ~ Potato

Beans, YellowSnap  Gooseberries  Prickly Pears

V' Valencia Orange Bell Pepper Grapefruit Pummelo
| lssai Kiwi Frut gm’ﬂ?"” Guavas Radishes
e g
M Mango Cabbage,PeTsal M Spinach Daily requirement
| Ivy Gourd Cabbege, Red g;lon, Honeydew  Squash, Summer
N Nor Cantalo ra Strawberries
C Cantaloupe cﬂm&f Onion Sweet Potato »Men —women - 70-90mg
Cauliflower 2"“‘” Tangerines
Cauliflower, Green apaya Tomato :
ColrdGreens  Pineapple i > Children -40mg
Diefitians-Online

> Infant — 25mg

> Pregnancy & lactation —80mg



MECHANISM OF ACTION

1 The chemopreventive action of

vitamin C is attributed to two of
Its functions. It is a water-soluble
chain breaking antioxidant
(Ishwarial et at 1991). As an
antioxidant, it scavenges free
radicals and reactive oxygen
molecules, which are produced
during metabolic pathways of
detoxification. It also prevents
formation of carcinogens from
precursor compounds (Block and
Menkes, 1988). The structure of
ascorbic acid Is reminiscent of
glucose, from which it is derived
In the majority of mammals.
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FUNCTIONS

The 9 Critical Functions of Vitamin C

» Synthesis of collagen.

> Maintenance — necessary for Ko
maintenance Of bones & Protects From mﬂ!}g‘ﬁgon Helps with
proper functioning of the g & Deoatn

adrenal & thyroid gland .
> Antioxidant

Reduces Antioxidant -
. . Heavy Metal Protects Cells
> I t Stl m u I ates | m m u n e Accumulation From Damage

function, combats bacterial
Infection, reduces effects of
allergy-producing substances Regaes P

- - rii%?.er Adrenal Gland
and protects vitamins, A, E Producton et
and some B complex
vitamins from oxidation. i ws

Body Tissues Function




VITAMIN C DEFICIENCY

1 SCURVY

> Fragility of blood vessels
> Easy bruising, hemorrhage
» Poor healing

> Pain in Bones & Muscle

> Poor Bone & Dentin
formation

> Compromised immunity

Do You Know ?

Studies show that intake

(At least 500mg and above daily) have the ability to

prevent diseases such as Coronary Heart Disease, Cancer,
Stroke and Gout.

To obtain 300mg of vitamin C dailv, vou require either:
- Tmedium Oranges

= T Medium Kiwifruits

= T cup of Strawberries

—  § cup of Orange juices.




Formulation of Red Blood Cells
and the Production of DNA for o Healthy Bones, Teeth,
Tissue Growth and Cell Function I . Soft Tissue and Skin

Blood Clotting and Coagulation,
and Possible Assistance with
Stronger Bones

Changing Carbohydrates
Into Energy, Heart Function
and Healthy Nerve Cells

Formulation of Red Blood Cells

and Proper Use of Vitamin K | TH E ]3
ESSENTIAL
VITAMINS

Body Growth and
Red Blood Cell Production

B2

(RIBOFLAVIN)

Calcium Absorption for Healthy
Teeth and Bones, and Calcium and
Phosphorous Level Maintanence

Digestive System, Skin and Nerves,
and Converting Food To Energy

BS

(PANTOTHENIC
ACID)

Healthy Teeth And Gums, Iron Food Metabolism and Production
Absorption, and Healthy Muscle Tissue B'I 2 of Hormones and Cholesterol
(CYANOCOBALAMIN) B 7
: 4 (BIOTIN) 2 .
Red Blood Cell Formulation, Food Metabolism Food Metabolism and Production

and Central Nervous System Maintenance of Hormones and Cholesterol

Metabolism of Proteins and
Carbohydrates, and Production
of Hormones and Cholesterol



Organic? " Facts

Beneficial in treating eye disorders,
skin infections

Reduces risk of neural tube defects
during pregnancy

Provides relief from symptoms of |
anemia, kidney and liver disorders

Helps treat scurvy, cancer and
common cold

Aids in treating arthritis, tooth decay, b
diabetes and rickets

- : .- . » g N
Improves blood circulation and slows
down aging process

Reduces risk of menstrual pain and
internal bleeding







HEALTHY FOOD

VITAMIN CHART

VITAMIN (rarsccuss) I
"\..\. -—:_o:——:.-”..—-n——*, 6 " @
‘,:4“':.‘ -—-—.--.-
ol = < -.s

e

VITAMIN (roe e,

Rl
B S W—— |
P i . A it
O i |
T — o — - —\ — o Sy—
b T e ety -
& St

VITAMIN qd:-‘:&'..n

“““.'—
Sty s -

P T —

C e Ca . O e

2 N T Sa— |
- S
(WATER SOLLSLE
ol

O e e -
A g ——
C—

VITAMIN cwaren sowumes)

&-—-e-
-‘..—.'——
1 z L







