VITAMINS




Learning Outcomes:

At the end of class, students should able to:
» Classify types of vitamins

» Differentiate fat-soluble and water-soluble
vitamin

» EXxplain the food sources, deficiency, function
of each vitamins.
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Vitamins

o The term “vitamin” is used to describe certain
organic compound that are needed by body.

» Cannot be manufactured by the body.

« The amounts required are very small
(micronutrients)

« Functions:
2 Promote and regulate body processes for growth
2 Reproduction
2 Maintenance of health
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. Hypovitamosis : decrease of vitamin amount
In the organism

. Hypervitamosis : increase of vitamin amount
In the organism

« Avitaminosis : condition resulting from lack of
vitamin in the organism
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 Vitamins do not supply energy

> However, some vitamins do function as
coenzyme in the release of energy from
carbohydrate, proteins and fats

« Some vitamins available from foods in inactive
forms known as precursors

2 Once inside the body, precursors are converted
into an active form of the vitamin



Classification of Vitamins

« Based on solubility vitamins are classified as
= Fat- soluble vitamins
> Water-soluble vitamins
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Vitamins

Water soluble

Vitamin C

B Vitamins

Thiamin Pantothenic acid

Riboflavin Vitamin B,
Niacin Folate

Biotin Vitamin B,

Fat soluble

Vitamin A
Vitamin D
Vitamin E

Vitamin K

ViSION
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Water-Soluble Vitamins:
B Vitamins and Vitamin C

Fat-Soluble Vitamins:
Vitamins A, D, E, and K

Absorption Directly into the blood. First into the lymph, then the
blood.
Transport Travel freely. Many require protein carriers.
Storage Circulate freely in water-filled Stored in the cells associated
parts of the body. with fat.
Excretion Kidneys detect and remove Less readily excreted; tend to
excess in urine. remain in fat-storage sites.
Toxicity Possible to reach toxic levels Likely to reach toxic levels when
when consumed from supplements. consumed from supplements.
Requirements Needed in frequent doses (perhaps Needed in periodic doses (perhaps

1 to 3 days).

weeks or even months).

NOTE: Exceptions occur, but these differences between the water-soluble and fat-soluble vitamins are valid generalizations.
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Absorption of Vitamins in the Gastrointestinal Tract
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Fat-Soluble Vitamins

FAT SOLUBLE VITAMINS

Fat Soluble uble

Fat Soluble Fat Sol

Strengthens Bones, Immune System,
Reproduction, Calcium Absorption, Flushes Toxins
Bone Health, Immune System
Immune System,
Skin

Blood Clotting,
Bone Health




Vitamin A

Two forms of vitamin A available in human diet:
® Preformed vitamin A (retinol)
»» Comes from animal-based foods (liver, eggs, and dairy products)

» It is the preformed version of vitamin A (already in a form that
your body can use directly)

¥ Retinol can be converted into other active forms, retinal

(important for vision) and retinoic acid (important for cell growth
and differentiation).

® Provitamin A (carotenoid)

¢ Found in plants foods (carrots, sweet potatoes, and spinach)

“ Body convert these pigment into vitamin A
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Vitamin A

Food sources:

» Retinol: fortified milk, cheese, butter, eggs, liver

» Beta-carotene: spinach, dark leaf green,
broccoli deep orange fruits (apricot), Deep
orange vegetable (carrots, pumpkin, sweet
potato)
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Vitamin A Sources

e




Vitamin A

Functions:
x Vision
x Maintenance of body linings and skin
x Growth of bones
x Normal development of cells
x Reproduction
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VITAMINA

BENEFITS :“

The benefits of vitamin A:

— - —— maintains health of specialized

maculardageerso,epshealdyevear [l bosimmuneespone.tscrcatahelp e tissues such as the retina

fights eye disease. fight llness, disease even cancer!

aids in growth and health of skin
and mucous membranes

Vitamin A has antioxidant properties that Vitamin A is necessary for wound healing and ; I prﬂ mUtES nﬂrmal‘ dE.fE‘lu pme nt Df
neutralize free radicals in the body that cause skin re-growth. It also helps decrease the signs _ = 4 " fow teet h . Sﬂ-ft d nd SkE lEt ﬂl tissue

tissue and cellular damage, which helps of aging by increasing collagen production and 2
decrease inflammation, the root of all illness reducing acne. It even helps keep your hair

and disease. healthy! : - N : | RDA: 5[1][} '"_l
| (international units)
Fat-soluble

#ADAM.

Itis always best to get vitamin A from natural
sources, like food, and not to overload on

vitamin A supplements in hopes of preventing
disease, as more is not necessarily better,

Vitamin A intake could help treat several forms
of cancer thanks to the vitamin’s ability to
control malignant cells in the body. Lung,
prostate, breast, ovarian, bladder, oral, and
skin cancers have been demonstrated to be

suppressed by retinoic acid. D I. Axe
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Vitamin A

Daily requirements:

Table 1: Recommended Dietary Allowances (RDAs) for Vitamin A [3]

Age

0—6 months®
/—12 months”
1—3 years
48 years
3—13 years

14—18 years
19-50 years

51+ years

Male

400 mcg RAE
500 mcg RAE
300 mcg RAE
400 mcg RAE
600 mcg RAE

2900 mcg RAE
200 mcg RAE

900 mcg RAE

Female

400 mcg RAE
500 mcg RAE
300 mcg RAE
400 mcg RAE
600 mcg RAE

700 meg RAE
700 mcg RAE

700 mcg RAE

Pregnancy Lactatlon

790 mcg RAE 1,200 mcg RAE
770 mcg RAE 1,300 mcg RAE

* Adequate Intake (Al), equivalent to the mean intake of vitamin A in healthy, breastfed infan

VISION
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Vitamin A

Deficiencies:
x Night Blindness (Inability to see in Dim light)
x Xerophthalmia (permanent blindness)
x Conjuctival Xerosis (conjuctiva become dry)
x Hyperkeratosis
x Impaired growth

x |ncreased infections
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www.diseasesdic.com

Normal vision and night blindness vision
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Vitamin A

There are syndromes of vitamin A toxicity:

Acute Toxicity

- occurs in adults when >200 mg are ingested

- sy_m_ptoms iIncludes nausea, vomiting, vertigo and blurry
vision

Chronic Toxicity

- occur with long term ingestion of doses higher than 10 times

-symptoms includes problem talking,hair loss, vision problem,
bone and muscle pain

- In post-menopausal women, it has been associated with
iIncreased fracture risk

C O L L E G E



Vitam i n D Vitamin D

(Cholecalciferol)

The "Sunshine"
Vitamin

e |t is also called Sunshine vitamin

e Synthesis from body with help of sunlight
o |t Is available in 2 forms:

» Vit D3 — cholecalciferol (is made from 7-

dehydrocholesterol in the skin of animals and
humans)

> Vit D2 — ergocalciferol (obtain from foods)

C OLLEGE



Inactive Vitamin D
(stored in skin)

Skin

\s Vitamin D3

/

25-hydroxyvitamin D (the
form measured in a lab

8

1,25-dihyd roxyvitamin D
(active form]

/ Diet contains both D2 and D3
(D2 less active)

T




Sun {-

Uttraviolet B ‘

Bone
I Ca mobilization

Dist: fortification/supplementation
vitamin Dy or vitarmin Dy

Vitarmin Dy, = ergocalciferol gian
Vitamin g: = cholecalcrerol FT;’;'HW;.;;&M“‘

Vio10
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Vitamin D

® Food Sources

Synthesized in the body with
the help of sunlight

Fortified milk, margarine,
butter, cereals and chocolate
mixes

| Veal, beef, egg yolk, liver,
et fatty fish (herring, salmon,

sardines) and their oils

- _F_Qrt_iﬁed beverages, cereals and milk




Vitamin D

Functions:
»Bone growth

- assist in the absorption of calcium and
phosphorus from (mineralization of bones)

» Calcium balance
» Development of teeth
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Vitamin D

Deficiency:
v'Rickets
v'Osteomalacia
v Osteoporosis

© Rickets in Children Deficiency Symptoms
* Inadequate calcification, resulting in misshapen bones (bowing of legs)
* Enlargement of ends of long bones (knees, wrists)
« Deformities of ribs (bowed, with beads or knobs)
« Delayed closing of fontanel, resulting in rapid enlargement of head
© Lax muscles resulting in protrusion of abdomen
* Muscle spasms



Stunted growth

Large forehead
g 0dd curve to

spine or back

Odd-shaped ribs
and breast bones

Wide joints at elbow
and wrist
Large abdomen : i

Odd-shaped legs

Wide bones

Wide ankles
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RICKETS

NORMAL BONES
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Vitamin D

Toxicity (Hypervitaminosis D)
x Nausea and vomiting
x Hypertension
x Drowsiness
x Polyuria
x Hyperkalaemia

C O L L E G E



Vitamin E

» Known as tocopherols

> A
> T

pha-tocophero

ney are natural

most active form in body

y occurring anti-oxidant




Vitamin E

Dietary sources:
v'Seeds and seed oil
v'Nut and nut oils
v'Palm oil (sunflower, olive, corn)
v'Green leafy vegetables (spinach)
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Vitamin E

x Protects cell membranes from damage

x Acts as an antioxidant and protects cells from
damage

- d Stable Molecule Antioxidant

Free Radical
()  (unstable molecule) Q




Vitamin E

Deficiency:
v'Red blood cell hemolysis and hemolytic anemia
- red blood cell breaks open

v'"Neuromuscular dysfunction and affects the
spinal cord

- degeneration of nerve cells




Vitamin E

Toxicity:
Occasionally, muscle weakness, fatigue, nausea, and
diarrhea occur.

The most significant risk is bleeding. However, bleeding is
uncommon unless the dose is > 1000 mg/day or the patient
takes oral coumarin or warfarin.

Thus, the upper limit for adults aged > 19 yr is 1000 mg for
any form of alpha-tocopherol.

Analyses of previous studies report that high vitamin E
intakes may increase the risk of hemorrhagic stroke and
premature death.

C O L L E G E



Vitamin K

» Often called the blood coagulation vitamin or anti
hemorrhagic vitamin.

» Known as Phyloquinone

» Can be obtained from a nonfood source.
» Bacteria in the Gl tract synthesized Vit K.
» Food Sources:

x Vegetable oils (soybeans, olive), green and leafy vegetables.

C OLLEGE
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Vitamin K

Roles:

» Involved in blood clotting (activation of
proteins — prothrombin)

Deficiency:
»Hemorrhagic disease

C O L L E G E






Water-Soluble Vitamins

q Vitamins 81, B2 y 83 @

Collaborates ‘
hey nourish the nervous system 5 making
ﬁtress sleepness, students mnﬂﬂ

o e :

VitaminB6  Vitamin B7
rtility, pregnancy, =™ strong

Improrgs Skin . nails
‘n’r ioxidant

Vitamin BS Vitamin C

circulation and hair fetus dﬂlhpl'l-'ll!l‘l’

Q" ﬁnhh anemia puunﬂnn..



Vitamin C V§T/“§i§ WN C

Foods Sources

d V Valencia Orange Cabbage, Red granue
| Issai Kiwi Fruit Cantal apaya
Food Sources e e Pmospple
. . A Apricots Caulifl Potato
Citrus fruits (oranges, M Manco Cauliflower, Green | [Pk e
. . ] 1 Gourd Collard Greens Pummelo
grapefruits, tangerines, N Nor Chili Pepper, Hot  Radishes
. C Cantaloupe Goosebe_rrles Raspberries
lemons, limes). Apirent Sivania Rutabagas
Beans, Yellow Snap Kiwifruit gp:ln::hh e
Cabbage-type vegetables; Bell Pepper Lemon =Lkt
Blackberries Lime
Dark green vegetables (such Broccoli Nori i B
Brussels Sprouts Mango el
as bell peppers and L golon, Honevdew | vatermelon
broccoli) aoPRgs, FESE onien Dietitians-Online®

Strawberries and other
berries, cantaloupe and
other melons, papayas,
mangoes, potatoes, and
tomatoes

Destruction

Easily destroyed by heat
and oxygen




\/ | I'c_‘,.u‘r;erTJ
Vitamin C - ./

Deficiency Disease > .
h” A deficiency of vitamin C
-y . may lead to a condition

Scurvy
Deficiency Symptoms iﬂtﬂrf > called scurvy, characterized

Anemia,pinpoint 2 ® .; . by weakness, anemia,

hemorrhages bruising, bleeding gums
o .. and loose teeth

Bone fragility, joint

pain

Poor wound healing,
frequent infections

Bleeding gums,
loosened teeth

Muscle degeneration
and pain

Hysteria, depression
Rough skin




Vitamin C

Toxicity Symptoms
Nausea, abdominal cramps, diarrhea
Headache, fatigue, insomnia
rashes
Urinary tract problems, kidney stones







Health Benefits of

.19 Vitamin B1 or Thiamin

Wi organiclacts net

ViTaarmiri)
)

& Involved in energy production in body

Rich in anti-aging properties f’.f)

Q Reduces risk of Alzheimer's disease

Improves appetite & memory @

& Helps maintain healthy heart

Vitamin B1 (Thiamine)
- is found in fortified breads
and cereals, fish, lean meats and milk

@ Prevents cataract WW FADAM

Aids in digestion @

Aids in production of red blood cells ff

ﬂ'mm.funeI:u:unk.m:nm'n-:gunjcfactsﬁpintere-stcnmh:wganiciacte Ehttp:.'mit.lyﬁdz.l'.'-i1Htwlrter.cur|rJ‘OF_ﬂrganicFa|:t5



Thiamin

Deficiency Disease
Beriberi (wet with edema; dry
with muscle wasting)
Deficiency Symptoms
Enlarged heart, cardiac failure
Muscular weakness

Apathy, poor short-term
memory, confusion, irritability

Anorexia, weight loss
Toxicity Symptoms
None reported

THIAMINE DEFICIENCY (Beriberi)

Commen early manisfestalions

DRY BERIEERI

fhndmﬂualh -

Ky knees & feat

w—p

Paresthesia

Painful Numbness
tender | offest

| may appear
[Poor prognosis;
Vagus nerve

Syndrome
Ophthalmoplegla |

=Confusion L" /
=
coeth B "‘“




: : HEALTH BENEFITS
Riboflavin
| PREVENTS
Other Names , MIGRAINES
* Vitamin B2

RDA ' SUPPORTS

* Men: 1.3 mg/day
* Women: 1.1 mg/day

HELPS MAINTAIN

. ENERGY LEVELS
Function
- Part of coenzymes FMN ANTIOXIDANT &
(flavin mononucleotide) TN CANCER

PREVENTION

and FAD (flavin adenine
dinucleotide) used in

i ; PROTECTS
energy metabolism _ HAIR & SKIN




\/itamin B2

Rl bOfI aV| N ‘ Foods high in Vitamin B2

Food Sources

» Milk and dairy products (yogurt, cheese).
* Enriched or whole grains

PINE NUTS LIVER ALMOND
1 Riboflavin in 100g Riboflavinin 100g Riboflavinin 100g
[
L I Ve r 0.227 mg (17%) 2.2mg (169%) 1.014 mg (85%)

Destruction
» Easily destroyed by ultraviolet light and irradiation

"
s

\/ 1 J- 1 C;:] f - f 2 J 1 f :1_\ ) E6GS CHEESE COTTAGE CHEESE

r"/- Riboflavinin 100g Riboflavin in 100g Riboflavin in 100g

050mg (39%DV) Upto 04 mg (30%) 03mg (23%)

Food sources of Riboflavin (vitamin B2): r L

 Cereal, nuts, milk, |
* a i eggs, green leafy ‘ M
vegetables
and lean meat

——
YOGURT SPINACH BROCCOLI
Riboflavin in 100g Riboflavinin 100g Riboflavinin 100g
0.2mg (15%) 0.25 mg (18%) 0.25 mg (18%)

cipe of Health

More info about others vitamins at recipeofhealth.com



Riboflavin

Deficiency Disease

* Ariboflavinosis
Deficiency Symptoms
» Sore throat

* Cracks and redness at corners of mouth
(cheilosis)

» Painful smooth, purplish red tongue
(glossitis)

» Inflammation characterized by skin IeS|ons
covered with greasy scales P

Toxicity Symptoms
* None reported






Niacin
Deficiency Disease
* Pellagra
Deficiency Symptoms
* Diarrhea, abdominal pain,
vomiting

* Inflamed, swollen, smooth, bright
red tongue (glossitis)

» Depression, apathy, fatigue, loss of
memory, headache

» Bilateral symmetrical rash on areas
exposed to sunlight

Toxicity Symptoms
» Painful flush, hives, and rash (niacin
flush)
* Nausea, vomiting
* Liver damage
* Impaired glucose tolerance

Vitarming),
)
10

An inability to absorb
niacin (vitamin B3)
or the amino acid
tryptophan may
cause pellagra, a
disease characterized
by scaly sores,
mucosal changes
and mental symptoms

PADAM




Vitamin B6 (pyridoxine) is
important for maintaining
healthy brain function,
~the formation of red blood
cells, the conversion of
protein and the synthesis
of antibodies in support
of the immune system

RDA: 2 mg
Water-soluble

#ADAM.




Pyridoxine

Food Sources

* Meats, fish, poultry,
liver

» Potatoes, legumes, soy
products

* Non-citrus fruits

* Fortified cereals
Destruction

» Easily destroyed by heat

W, F o - ; - — —
s F ’ J ¥ F . -
% # | [ IJ ¥ | |
| |
K il

L ¥ = ] q‘-\--_ = B

Food sources of vitamin Bé (pyridoxine)
include beans, legumes, nuts, eggs,
meats, fish breads and cereals




Pyridoxine

Deficiency Symptoms
Scaly dermatitis
Anemia (small-cell type)
Depression, confusion, convulsions

Toxicity Symptoms
Depression, fatigue, irritability, headaches,
nerve damage causing numbness and
muscle weakness leading to an inability
to walk and convulsions

Skin lesions




Symptoms of Vitamin B6 Deficiency

»Skin disorders: Dermatitis (skin inflammation),
Stomatitis (inflammation of the mucous lining of any of the
structures in the mouth), Glossitis (is inflammation or
infection of the tongue ), and Painful fissures and cracks

at the angles of the mouth and on the lips.

»Abnormal brain-wave patterns, convulsions, and muscle
twitching.

»Depression, irritability, anxiety, confusion, headache, and
iInsomnia.




Folate

Other Names Function
Folic acid, folacin, Part of coenzymes THF
pteroylglutamic acid (tetrahydrofolate) and DHF
(PGA) (dihydrofolate) used in DNA

RDA synthesis and therefore
Adults: 400 pg/day :;:;:;:?On; IlaEs]

Upper Limit Activates vitamin B12; Works
Adults: 1,000 pg/day with vitamin B12 to form

hemoglobin in red blood cells

Helps prevent neural tube
defects, such as spina bifida.



Folate

papaya
oranges

\ hroccoli

(

Food Sources
* Fortified grains
» Leafy green vegetables

(,
i
'V Yo

* Legumes, seeds
* Liver Ly

Destruction \ avocado \seeds&nuts_\ sprouts

» Easily destroyed by . .
heat and oxygen 12 Foods Rich in Folate

www.exhibithealth.com

beans, peas,
lentils

/

W,

bests  \bell peppers



Folate

Deficiency
Spina Bifida
Anemia (large-cell type)
Smooth, red tongue (glossitis)

Mental confusion, weakness, fatigue, irritability,
headache

Spina Bifida (Open Defect)

Toxicity
Mask B12 deficiency symptoms >

Spinal Cord —| ,

Spinal Fluid — TR




Spina Bifida (Open Defect)

S Verekey

[ Wt

Sl Core { i

-11 Epinal Flud -




SPINAL VERTEBRAL COLUMN
CORD — o~

CERVICALSEGMENT
C1-C7

CERVICALSEGMENT

THORACIC SEGMENT

THORACICSEGMENT

T1-T12
LUMBAR SEGMENT
LUMBAR SEGMENT
SACRALSEGMENT L1-L5
SACRALSEGMENT
5$1-S5

(b) Right lateral view showing
four normal curves



FOLIC ACID DEFICIENCY

Mouth sores

Gray hair

@\Fa

Be forgetful @

S

Have trouble
concentrating

7
L
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Vitamin B4,

Functions

Part of coenzymes
methylcobalamin and
deoxyadenosylcobalamin used in
new cell synthesis

Helps to maintain nerve cells
Reforms folate coenzyme

Helps to break down some fatty
acids and amino acids




8 Foods with VITAMIN B12

Vitamin B12 1s ‘ g N
important for = .2 — )
metabolism, the Clams - 3 0z. Liver-3 oz. Trout- 3 0z, Salmon - 3 0z.

OUUENGTRRRER 841 mcg (1402%DV)  70.7meg (1178%DV) 5.4 meg(90%DV) 48 msg (80%DV)
blood cells, and

the maintenance
of the central
NEIVOUS System,
which includes

| the brain and
, Red blood spinal cord

t’ ‘ 1 cells
j_ ] i - 4
! ' FADAM Beef-30z. Milk - 1 cup Yogurt - 8 oz. Eqggs - 1 large
14meg(23%0V) 12 meg (18%DV) 11meg (18%DV) 0.6 meg (10%DV)

DV based on US FDA recommendation of 6.0 meg - Source: ods.od.nih.gov




Symptoms
Mental Problems Of Vltamln ronic Pain “}"

Problems such as

Deficiency Disease brain fog, Alzheimer's B12

0 . and dementia are
Pernicious anemia
symploms of low B12

Deficiency DefICIEI'Icy

Vitamin B,

Fibromyalgla, back
pain, neuropatny |
and more

Symptoms -
) "
Anemia .9 Fatigue | n h:h‘-r'hhr}-‘

- The most classic B12 ot
Degeneration of - R i
peripheral nerves v - =

: v - 0100
progressing to Disar
EIEEE & Hair Problems . "o0rders

. . : 004 g
Toxicity Symptoms : Thinning halr ta]n::l SUch g T0Er
nbe
None reported grey hair C2 elevated poy

symploms 00 o1 Sympo




Biotin (B7)

Adequate Intake
* Adults: 30
ug/day
Functions

* Part of
coenzyme used
in energy
metabolism

* Part of
coenzyme used
in fat synthesis,
amino acid
metabolism, and
glycogen
synthesis

nsoons UM

Soybeans Almonds Mushroom
INFOGRAPHIC

b Sy, §
Avocados lower Peanut Butter
Sardine Tuna Pork Beef

-,

Turkey  Swiss Chard  Bananas Salmon

Sunﬂower .

Seeds Liver Berries

shutterste.ck



5 Health Benefits Of BlOTlN

Biotin is a B-complex vitamin that has been recognized as a vital nutrient for centuries.
It plays a essential role in many pathways of the metabolism.

This vitamin averts hair loss. It

Sfreng‘l’hen also helps thicken nail cuticles
HGir Ond NO“S and stops breakage. It is

suggested to take biotin orally
for optimal results.

B vitamins play a key role in the
functioning of nervous system

Perk up The & influence hormone functions.
HeC]“'h Of YOUF S kin Hence , why depleting biotin

levels,in turn they play a
significant role in skin health.

Biotin plays a pivotal role in
sustaining metabolic functions
. . & works as a co-enzyme for
y Assist In Welghf Loss breaking the food, especially
carbohydrates. Therefore, it’s
crucial to have supplement to

a healthy diet and exercise.

Biotin help reducing LDL (bad
cholesterol) levels, which if
Lower ChOIeSferOI elevated can lead to heart
disease including heart attack
and stroke.

Regulates
Blood Sugar




| I Biotin Deficiency

Deficiency symptoms
include:

* brittle nails
* conjunctivitis
+ depression
* dermatitis
+ fatigue

hair loss
hallucinations
oss of appetite
muscle pain
nausea
neurological
symptoms
weakness




Adequate Intake
» Adults: 5 mg/day

Functions

© Part of coenzyme A
used in energy
metabolism

Eggs Cauliflower Mushrooms

Avocado



Vitamin B5 (mg) per a serving

M~

10P FOOD SOURCES

 PANTOTHENIC ACID

o

Y

=

RECOMMENDED
DAILY INTAKE

\4

LIVER

SUNFLOWER SEEDS

TROUT

YOGURT

LOBSTER

AVOCADO



Symptoms of Vitamin B5 Deficiency

1.Paresthesias (It is a sensation of tingling, pricking,
or numbness of a person's skin) and burning
sensation in lower legs and  feets.

2. Joint and muscle aches

3. Fading of hair color

4. Anemia

5. Reduced immunity: impaired antibody response

6. Headache, depression, insomnia, and fatigue
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Vitamins and Minerals

for Your Body

Thicmings

Furction:
enengy, digestion, nerve function

Source:
nuts, red meat,
whole grains, black beans
When you don't
horve enoughs
exhaustion, poor appetite

VITAMIM
B2
Function:

energy, growth, cell function

Source:
eggs. milk, asparagus,
fortified cereals

W hen you don"t have emough:
cracked lips, hair loss,
anemia

Folic Acidy

Fun<ction:
reduce birth defects,
cell remewal

Source:
dark leafy gresns, nuts, beans,
whaole grains, fruit

When you don’t howe enoughs
fatigue, anemia,
headache, birth defects

VITAKMIN

B12

nene development,
red blood call production
Saource:
dairy, fish, meat, eggs
When you don®t hoe enoug h:
tired, weakness, constipation
loss of appetite

Fumction:
red blood call formation,
ooy gen transport
Source:
dark leafy greens, nuts, lean meat
When you don't hove enough:
anemia (lack of energy.
Poor MeEmong )

Function:
blood dotting, bone health
Source:

gresn leafy vegetables, brocooli,
blusbemies, meat

When ywou dont hove enough:
bruising, bleeding problemns,
decreased bone strength

Carmots, sweet potatoes,

Wihen you don't hawve enowugh:

When you don't hove encugh:

Function:
wvision, skin,
reproduction

Souwrce:

salmaon, dairy

night blindness

Fun<ction

oell protection,
toxin des truction

S =

green vegetables, fish

When you don't ho
muscle weakness,

weak immune system

& encug

healing wounds,
healthy immune system
Sowurce:
dtrus fruits, gresn vegetables,
tomatoes
When you don't have enougk:
scurvy (bleeding gums,
bruising, fatigue)

bone and testh health,
muscle comtractor

Source:
milk, yogurt, cheesea,
fortified cereals, fish

weak bones,
lowr bone mass

bones, calcium absorption
Sun, fish, milk, agg yolks

soft, weak bones, bone pain,

, musde weakness



THAT'S ALL FR.OM
vitaminsg.. H}\ ,
THANK YOM..; RS




