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Vitamins are organic food substances found only ifiving things, i.e. plants and animals. They are
essential for our bodies to function properly, forgrowth, energy and for our general well-being.

With very few exceptions the human body cannot marfacture or synthesize vitamins. They must
be supplied in our diet or in man-made dietary supfements. Some people believe that vitamins can
replace food, but that is incorrect. In fact, vitamns cannot be assimilated without also ingesting
food. That is why it is best to take them with a m&l. Synthetic vitamin supplements can be of
varying quality, so it is a good idea to get yourupplements from a reliable source.

http://www.healthalternatives2000.com/vitchart.htm

Note that | have listed only those foods which coain the listed vitamins in significant quantities.
The are listed in descending order by nutrient quatity. For more detailed information, please visit
the United States Department of Agriculture (USDA) Food% Nutrition Center .

Nutrient - Information Fruit Vegetable Nut
Daily Amount Needed Sources Sources Sources

Vitamin A helps cell  Most fruits Sweet potato Pistachios
reproduction. It also  contain Kale Chestnuts
stimulates immunity  vitamin A,  Carrots Pumpkin Seeds
and is needed for but the Spinach Pecans

10’900 IU/day (plant- formation of some following Avocado Pine

derived) for adult males. hormones. Vitamin A fruits have a Broccoli Nuts/Pignolias

8,000 fqr adult_females ) helps vision and significant  Peas Sunflower Seeds

12,000 if Iac_tatlng. promotes bone growth, amount: Asparagus  Almonds

4,000 for children ages 1-3 tooth development, andTomatoes  Squash - Filberts/Hazelnuts

5,000 for children ages 4-6

7,000 for children ages 7_1Ohelps maintain healthy Cantaloupes summer

skin, hair, and mucous Watermelon Green Pepper
membranes. It has beeeaches

shown to be an Kiwi
effective preventive  Oranges
against measles. Blackberries

Deficiency can cause
night blindness, dry
skin, poor bone growth,
and weak tooth enamel.

Alpha-carotene, beta-
carotene and retinol are
all versions of Vitamin
A.



Vitamin Bl/thiamine is Watermelon Peas No nuts contain a
important in the Avocado significant
production of energy. It amount of vitamin
helps the body cells B1.

convert carbohydrates

1.2 mg for adult males and N0 €nergy. Itis also

1.1 mg for women - 1.5 mg essentiql for the
if lactating. functioning of the

heart, muscles, and
nervous system. Not
getting enough
thiamine can leave one
fatigued and weak.

Children need .6 to .9 mg of
Bl/thiamine per day.

Note: Most fruits and
vegetables are not a
significant source of

thiamine.

Vitamin B2 or Kiwi Avocado No nuts contain a
riboflavin is important significant

for body growth, amount of vitamin
reproduction and red B2.

cell production. It also

helps in releasin
1.3 mg for adult males and eneprgy from d

1.1 mg for women - 1.5 mg carbohydrates.
if pregnant/lactating.

Note: Most fruits and
vegetables are not a
significant source of

Children need .6 to .9 mg of
B2/riboflavin per day.

riboflavin.
Niacin assists inthe  Peaches Avocado Nuts:
functioning of the Tomatoes Peas Peanuts
digestive system, skin, Kiwi Potatoes Pine
and nerves. Itis also Bananas Mushrooms Nuts/Pignolias
important for the Cantaloupe Squash - Chestnuts
, conversion of food to Watermelon winter Almonds
16 mg for adult males and 1 nergy. Corn -
mg for women - 17-18 mgq if Artichoke
pregnant/lactating. Asbaradl paragus
Children need 9 - 16 mg of f—j‘:%
niacin per day. Lima Beans
Sweet potato
Kale

Broccoli



Carrots

Green Pepper

Pantothenic acid is Oranges Avocado No nuts contain a
essential for the Bananas Sweet potato significant
metabolism of food as Potatoes amount of vitamin
well as in the formation Corn B5.
of hormones and Lima Beans
5 mg for adults and 6 - 7 Mg (go0d) cholesterol. Squash -
for women who are pregnant winter
or lactating. Artichoke
) Mushrooms
Children need 2 - 4 mg of Broccoli
niacin per day. Cauliflower
Carrots
B6 plays a role in the Bananas Avocado No nuts contain a
creation of antibodies Watermelon Peas significant
in the immune system. Potatoes amount of vitamin
It helps maintain Carrots B6.
normal nerve function
and acts in the
1.3 to 1.7 mg for adults - 2 t5rmation of red blood
mg for women who are cells. It is also required
pregnant or lactating. for the chemical
) reactions of proteins.
Children need between .6 toThe higher the protein
1.3 mg. intake, the more need
there is for vitamin B6.
Too little B6 in the diet
can cause dizziness,
nausea, confusion,
irritability and
convulsions.
Folate and folic acid  Kiwi Lima Beans Nuts/Seeds:
are both forms of B9. Blackberries Asparagus Peanuts
Folate occurs naturally Tomatoes  Avocado Sunflower Seeds
in fresh foods, whereasOrange Peas Chestnuts
folic acid is the Strawberry Artichoke Walnuts
At least 400 mcgs for most synthetic form found in Bananas  Spinach Pine
adults - pregnant women 60@upplements. Your ~ Cantaloupe Squash - Nuts/Pignolias
mcgs and breastfeeding  pody needs folate to winter Filberts/Hazelnuts
women should get at least produce red blood Broccoli Pistachios
500 mcgs. cells, as well as Squash - Almonds
components of the summer Cashews
Children need between 150 nervous system. It Corn Brazil Nuts

to 300 mcg per day. helps in the formation

and creation of DNA

Sweet potato

Pecans

Kale

Macadamias



2.4 mcg for adults and 2.6 -
2.8 mcg for women who are
pregnant or lactating.

Children need .9 - 2.4 mcg
per day.

60 mg for adults - 70 mg foi
women who are pregnant
and 95 for those lactating.

Children need between 45
and 50 mg

and maintaining normal
brain function, and is a
critical part of spinal
fluid. It has also been
proven to reduce the
risk for an NTD-
affected (neural tube
defect) pregnancy by
50 to 70 percent. Folic
acid is vital for proper
cell growth and
development of the
embryo. That is why it
is important for a
woman to have enough
folate/folic acid in her
body both before and
during pregnancy.

Like the other B
vitamins, vitamin B12
is important for
metabolism. It helps in
)the formation of red
“blood cells and in the
maintenance of the
central nervous system.

None

Vitamin B12 is the one
vitamin that is available
only from fish, poultry,
meat or dairy sources
in food.

Vitamin C is one of the Kiwi
most important of all

Strawberry Asparagus

Potatoes Pumpkin Seeds
Carrots

Onions
Green Pepper

None No nuts contain a
significant
amount of vitamin
B12.

Artichoke No nuts contain a

significant

vitamins. It plays a Orange Avocado amount of vitamin
_significant role as an  Blackberries Broccoli C.

antioxidant, thereby

Cantaloupe Carrots

protecting body tissue Watermelon Cauliflower

from the damage of

Tomatoes

Corn

oxidation. Antioxidants Lime
act to protect your cellsPeach
against the effects of

potentially damaging Lemon
by-products of the Grapes
body’s metabolism.

Bananas
free radicals, which are Apples

Cucumber
Green Pepper
Kale

Lima Beans
Mushrooms
Onions

Peas



5 mg for most adults.
Between 50 - 70 yrs 10 mg,
and after 70 15 mg.

Children need about 5
mg/day.

30 IU for most adults.
Children need between 6-1

Free radicals can cause
cell damage that may
contribute to the
development of
cardiovascular disease:
and cancer. Vitamin C
has also been found by
scientists to be an
effective antiviral

agent.

Vitamin D is known as None
the "sunshine vitamin"
since it is manufactured
by the body after being
exposed to sunshine.
Ten to fifteen minutes

of good sunshine three
times weekly is
adequate to produce the
body's requirement of
vitamin D. This means
that we don't need to
obtain vitamin D from
our diet unless we get
very little sunlight —
usually not a problem
for children.

Vitamin D is vital to

the human body as it
promotes absorption of
calcium and
magnesium, which are
essential for the normal
development of healthy
teeth and bones. It also
helps maintain
adequate levels of
calcium and
phosphorus in the
blood.

Like vitamin C,

vitamin E plays a Bananas
significant role as an  Apples
antioxidant, thereby  Kiwi

lprotecting body tissue

Blackberries None

Potatoes

Spinach
Squash -
summer
Squash -
winter

Sweet potato

Mushrooms No nuts contain a
significant
amount of vitamin
D.

Nuts:

Almonds
Sunflower Seeds
Pine

Nuts/Pignolias




mg/day. (1 IU is equalto  from the damage of
approximately .75 mg) oxidation. It is
important in the
Note: some researchers andformation of red blood
medical experts believe thatcells and the use of
with all of the positive vitamin K. Many
studies using higher doses ovomen also use it to
vitamin E, this daily help minimize the
recommended intake is not appearance of wrinkles,
high enough. and mothers use it to
help heal minor
wounds without
scarring, as it is valued
for its ability to soothe
and heal broken or
stressed skin tissue.

Vitamin K is fat None

soluble and plays a

critical role in blood

clotting. It regulates
70-80 micrograms/day for  blood calcium levels

adult males, 60-65 and activates at least 3
micrograms per day for adulproteins involved in
females. bone health.

Children need about half the
amount, depending on age.

Peanuts
Brazil Nuts

Vitamin K is Pine

found in
significant
guantities in
dark green
leafy
vegetables
such as
spinach
broccoli and
kale

Nuts/Pignolias
Cashews

Chestnuts
Filberts/Hazelnuts




Essential Minerals

Minerals

As most people know, minerals and trace minerasraessential factor in the proper function and
structure of all living cells. Similar to vitamingyinerals function as Coenzymes, promoting the body
performance, energy, growth and healing.

As in other areas of bodily function proper cherhimaance is essentiakn imbalance of minerals in
the body often leads to various types and ilinesseMaintaining mineral balance is essential to good
health. Both macro and micro (trace) minerals &eed in bone and muscle tissue. Though mineral
toxicity is possible, massive amounts are needéafdiace toxicity.

Minerals found throughout the body or originallyr@from mother earthn the form of rock. As
erosion breaks down the mineral salts of rocks smaller and smaller particles, the small particles
eventually end up as soil from which all living argsms such as plants grow. Microbes in the siiet
the mineral salts, and eventually pass them alortlget plant structure through the root system. laatp
grow, nutrients including minerals are taken uptigh the roots and are deposited in the cellular
structure of the plant. When the plant is digestgttumans or animals, the minerals are easily &lesor
into our systems. Absorption of minerals takenranf live plant food is significantly more efficietitan
taking mineral supplements. Plant synthesis is eéfigient, while mineral synthesis using suppleitsen
is much less efficient.

Minerals are broken into two classes, macromineralsand micro (trace) minerals.Macro minerals
include calcium, magnesium, sodium, potassium,pnosphorus. Typically, macro minerals are needed
in the tissues in larger amounts then trace miaeMicro (trace) minerals include, boron, chromium,
copper, germanium, iodine, iron, vanadium, and.zinc

Although it is possible to receive adequate amoahtsinerals through diet alone, supplementation is
generally thought off as being essential to goatheMany researchers as well as the federal
government indicate there is a very low mineralteohin the farm soils of the United States anapth
parts of the world. It is because of the typicédiy trace minerals content in the soils from whihr
vegetables are grown that often times, nutritiensstggest trace mineral supplementation. Farmers ar
concerned with rate of growth of their products pag little or no attention to minerals, other tithose
that promote growth of their producisnce farming depletes the soil of minerals and faners do not
generally replace the used up minerals, the end pdoict, which is the vegetables and fruits we eat
have a very low trace mineral content. Supplementain is the logicaloption.

It is essential to take supplemental minerals larf@ed amounts, because cells of the body compete f
minerals that are needed. Too much of one minaraktause cells to ask for and look for other misera
which if not present, can create an imbalanceémtineral and trace mineral makeup of the cellular
structure.
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Minerals are elements that originate in the soil ad cannot be created by living things, such as
plants and animals. Yet plants, animals and humanseed minerals in order to be healthy. Plants
absorb minerals from the soil, and animals get theiminerals from the plants or other animals they
eat. Most of the minerals in the human diet comeickctly from plants, such as fruits and
vegetables, or indirectly from animal sources. Migrals may also be present in your drinking
water, but this depends on where you live, and wha&ind of water you drink (bottled, tap).

Minerals from plant sources may also vary from plae to place, because the mineral content of the
soil varies according to the location in which thelant was grown.

http://www.healthalternatives2000.com/minchart.htm

Note that | have listed only those foods which coain the listed vitamins in significant quantities.
For more detailed information, please visit theJnited States Department of Agriculture (USDA)
Food & Nutrition Center.

. Nutrient - Benefits/Deficiency Fruit Vegetable Nut/Seed
Estimated Amounts
Symptoms Sources Sources Sources
Needed
Calcium eases Most fruits  Artichoke Almonds
insomnia and helps contain Peas Brazil Nuts
regulate the passage ofsome Squash - Pistachios
nutrients through cell calcium: summer Peanuts
Adults need 1000 mg/day. alls. Without calcium. Broccoli Walnuts
your muscles wouldn’t Orange Kale Chestnuts
Children need 800 to 1300 contract correctly, your Blackberries Lima Beans Macadamias
mg/day. blood wouldn't clot and Kiwi Squash - Pecans
your nerves wouldn’t Tomatoes  winter Sunflower Seeds
Recommended supplement:carry messages. Spinach Filberts/Hazelnuts
Coral Calcium Lime Carrots Pumpkin Seeds
If you don't get enough Strawberry Avocado Cashews
calcium from the food Lemon Asparagus  Pine
you eat, your body Grapes Nuts/Pignolias

automatically takes the Apples
calcium needed from Cantaloupe
your bones. If your Bananas
body continues to tear Peach
down more bone than it

replaces over a period

of years in order to get

sufficient calcium, your

bones will become

weak and break easily.

Deficiency may result
in muscle spasms and
cramps in the short
term and osteoporosis.



The estimated safe and

adequate intake for copper iflslelps supply oxygen to kiwi fruit

1.5 - 3.0 mg/day. Many
survey studies show that

Americans consume about deficiency are similar
1.0 mg or less of copper per, iron-deficiency

day

Adults should get 150 mcgs

per day.

The children’s
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Copper is involved in  Most fruits  Most Most nuts contain
the absorption, storage containa  vegetables a trace amount of
and metabolism of iron small have some  copper.
and the formation of amount of  copper, but
red blood cells. It also copper, but Lima Beans
have a
the body. The has a significant
symptoms of a copper significant amount.
amount. Artichoke
Apples Avocado
anemia. Bananas Broccoli
Blackberries Carrots
Cantaloupe Cauliflower
Grapes Corn
Kiwi Fruit ~ Cucumber
Lemon Green Pepper
Lime Kale
Orange Lima Beans
Peach Mushrooms
Strawberry Onions
Tomatoes Peas
Potatoes
Spinach
Squash -
Summer
Squash -
Winter
Sweet Potato
lodine helps regulate  Fruits Vegetables Nuts grown in
the rate of energy grown in grown in iodine-rich soils
production and body iodine-rich iodine-rich  contain iodine.
weight and promotes soils contain soils contain
proper growth. It also iodine. iodine.

promotes healthy hair,
nails, skin and teeth.

recommendation for iodine In countries where

is 70 to 150 mcg (that is
micrograms).

iodine is deficient in
the soil, rates of
hypothyroidism, goiter
and retarded growth
from iodine deficiency
are very high.

In developed countries,
however, because
iodine is added to table



Women and teenage girls
need at least 15 mg a day,
whereas men can get by on
10.

It is important that children
get about 10 to 12 mg of irc
per day, preferably from
their diet. Breastfeeding is
the best insurance against
iron deficiency in babies.

Adults need 310 to 420 mg/
day.

Children need 130 to 240
mg/day.

salt, iodine deficiencies
are rare.

Most at risk of iron
deficiency are infants,
adolescent girls and
pregnant women.

Iron deficiency in
infants can result in
impaired learning
ability and behavioral
fproblems. It can also
affect the immune
system and cause
weakness and fatigue.

While most
fruits have
some iron,
probably the
best source
of iron for
children is
raisins,
which are
rich in iron.
Other fruits
which have
a good
amount of

To aid in the absorptioniron are:
of iron, eat foods rich Blackberries Mushrooms

in vitamin C at the
same time you eat the
food containing iron.
The tannin in non-
herbal tea can hinder
absorption of iron.

Take iron supplements;
and your vitamin E at
different times of the
day, as the iron
supplements will tend
to neutralize the
vitamin E.

Vegetarians need to ge
twice as much dietary
iron as meat eaters.

Magnesium is needed
for bone, protein,
making new cells,
activating B vitamins,
relaxing nerves and

Vegetables:
Lima Beans
Peas
Avocado
Kale

Spinach
Broccoli

Squash -
summer
Potatoes

Sweet potato
Squash -
winter

Corn

Carrots

Kiwi
Strawberry
Tomatoes

Bananas
Grapes

t
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Most nuts contain
a small amount of
iron.

muscles, clotting blood,Blackberries summer

and in energy
production.

Insulin secretion and

Fruits: Vegetables: Nuts:
Kiwi Avocado Brazil Nuts
Bananas Artichoke Cashews

Peas Almonds
Tomatoes Squash - Pumpkin Seeds

Pine

Strawberry Potatoes Nuts/Pignolias
Orange Corn Peanuts

Spinach Walnuts

Kale Macadamias



2.0-5.0 mg/day for adults

2.0-3.0 mg for children 7 -

10

function also requires
magnesium.

Magnesium also assists

in the absorption of
calcium, vitamin C and
potassium.

Deficiency may result
in fatigue, nervousness
insomnia, heart
problems, high blood
pressure, osteoporosis,
muscle weakness and
cramps.

The functions of this
mineral are not specific
since other minerals
can perform in its

place. Manganese doedollowing

function in enzyme
reactions concerning

1.5-2.0 mg for children 4 - 6 p|ood sugar,
1.0-1.5 mg for children 1 - 3 metabolism, and
0.6-1.0 mg for children 6 mothyroid hormone

- 1yr
0.3-0.6 mg for infants 0-6
months

Adults need 700 mg/day.

Children need 500 to 1250

mg/day.

function. Deficiency is
rare in humans.

In combination with
calcium, phosphorus is
necessary for the
formation of bones and
teeth and of the nerve
cells.

Phosphorus is second
to calcium in
abundance in the body.

It is very widely
distributed in both plant
and animal foods so it
is unlikely that
deficiency would be a
problem.

Broccoli
Squash -
winter

Sweet potato

13

Sunflower Seeds
Pecans
Pistachios
Chestnuts

Filberts/Hazelnuts

Most fruits Most Most nuts contain
contain vegetables manganese, but
manganese, have some the following nuts
but the manganese, have a significant
but these amount:
fruits have a have a Pine
significant  significant Nuts/Pignolias
amount: amount: Pecans
Blackberries Peas Walnuts
Strawberry Lima Beans Chestnuts
Sweet potato
Kale
Squash -
summer
Fruits: Vegetables: Nuts:
Kiwi Lima Beans Sunflower Seeds
Tomatoes Peas Brazil Nuts
Blackberries Artichoke Cashews
Bananas Avocado Pine
Strawberry Corn Nuts/Pignolias
Potatoes Pistachios
Orange Asparagus  Almonds
Peach Broccoli Peanuts
Lime Kale Walnuts
Cantaloupe Mushrooms Chestnuts

Sweet potato

Pecans

Macadamias
Filberts/Hazelnuts
Pumpkin Seeds




Estimated Minimum
Requirements 2000 mg/day
for adults and adolescents.

Men need 70 mcgs/day.

Women need 55 mcgs/day

500 mg/day for adults
120 mg for infants
Daily Value

recommendation - no more
than 2,400 to 3,000 mg/day

Potassium is essential
for the body’s growth
and maintenance. It is
necessary to keep a
normal water balance
between the cells and

body fluids.

Potassium plays an
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essential role in proper Grapes

heart function.

Deficiency may
muscular cramps,
twitching and

weakness, irregular
heartbeat, insomnia,
kidney and lung failure.

Selenium is a part of

several enzymes

necessary for the body Kiwi

to properly function.
Generally, selenium

functions as an

in conjunction with
vitamin E.

" antioxidant that works Orange

Selenium deficiency is Grapes

rare in humans.

Sodium is required by Sodium

the body to regulate
blood pressure and

blood volume. It helps almost all

regulate the fluid

balance in your body.
Sodium also helps in
the proper functioning
of muscles and nerves.

Fruits: Vegetables: Nuts:
Bananas Avocado Chestnuts
Tomatoes Lima Beans Sunflower Seeds
Potatoes Pistachios
Blackberries Peas Pumpkin Seeds
Strawberry Artichoke Almonds
Orange Squash - Brazil Nuts
Cantaloupe summer Peanuts
Peach Kale Cashews
Sweet potato Pine
Apples Broccoli Nuts/Pignolias
Lemon Corn Walnuts
Lime Squash - Pecans
winter Macadamias
Carrots Filberts/Hazelnuts
Spinach
Asparagus
Green Pepper
Mushrooms
Onions
Cauliflower
Cucumber
Fruits: Vegetables: Most nuts contain
Bananas Lima Beans selenium, but the
Peas following nuts
Strawberry Mushrooms have a significant
Blackberries Kale amount:
Tomatoes Corn Brazil Nuts
Sweet potato Sunflower Seeds
Peach Potatoes Cashews
Apples Squash - Pistachios
winter Peanuts
Onions Walnuts
Squash - Almonds
summer Chestnuts
Spinach Pecans
Sodium Nuts:
occurs occurs Peanuts
naturally in naturallyin  Pumpkin Seeds
almost all Cashews
fresh, whole fresh, whole Pistachios
fruits. vegetables  Chestnuts
Macadamias
Almonds
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Many people get far
more sodium than they
need, which tends to
cause health problems.

Different body types
need different amounts

of sodium.
This metal is important Most fruits  Most Most nuts have
in a number of key containa  vegetables some zinc, but
activities, ranging from small have some these have a
Men need 15 mgs/day. protein and amount of  zinc, but significant
carbohydrate zinc, but the these have a amount:
Women should get 12 metabolism to the following significant Pympkin Seeds
mg/day. immune system, Wounoh_ave_ a amount: Pine _
healing, growth and  significant Peas Nuts/Pignolias
. vision. amount: Lima Beans Cashews
gg‘}g;ﬂ need 1010 15 N B!aqkberries Squash - Sunflower Seeds
Severe deficiency can Kiwi summer Pecans
Vegetarians need about 50 contribute to _stunted Potatoes Brazil Nuts
percent more zinc in their growth. Deficiency can Corn Almonds
sometimes be seen in Sweet potato Walnuts

diet than meat eaters. .
white spots on the

fingernails.



~~ Fruit Chart ~~
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Note that only those nutrients which appear in sigificant quantities are listed. For more
detailed information, please visit theUnited States Department of Agriculture (USDA) Food%

Nutrition Center .

Fruits Amount Minerals Contained Vitamins Contained
Apple One medium Potassium 158 mg Vitamin A- 73 IU
apple with skin | Calcium- 9.5 mg Vitamin C- 9 mg
contains almost 4 Phosphorus 9.5 mg Folate(important during
grams of dietary | Magnesium 7 mg pregnancy) - 4 mcg
fiber. Selenium- .4 mg Vitamin E- .66 U
Also contains small amounts of
iIron, manganeseopperandzinc.
Avocado | One medium Potassium 1204 mg Vitamin A - 1230 IU
avocado containg Phosphorus 82.4 mg Vitamin C- 15.9 mg
4 grams of Magnesiunm 78.4 mg Vitamin B1 (thiamine) .2
protein and 10 | Calcium- 22 mg mg
grams of fiber. | Sodium- 20 mg Vitamin B2 (riboflavin)-
Iron -2 mg .25 mg
Also contains small amounts of | Niacin- 3.9 mg
seleniummanganesecopperand | Folate- 124.6 mg
zinc. Pantothenic Acid 1.95
mg
Vitamin B6- .56 mg
Contains some other
vitamins in small amounts.
Banana | One medium Potassium 467 mg Vitamin A - 95 1U

banana contains
gram of protein
and 3 grams of
dietary fiber.

1Magnesium 43 mg

Phosphorus 27 mg
Calcium- 7 mg

Selenium- 1.3 mg

Iron-.4 mg

Also contains trace amounts of
zinc, manganesandcopper

Vitamin C- 11 mg
Folate(important during
pregnancy) - 22.5 mcg
Vitamin B6- .7mcg
Niacin- .6 mg
Pantothenic Acid .31 mg
Vitamin E- .67 IU

Blackberries| One cup
blackberries
contains 1 gram
of protein and
over 7 grams of

dietary fiber.

Potassium 282 mg
Calcium- 46 mg

Phosphorus 30 mg
Magnesium 28 mg

Manganese 1.9 mg
Iron - .8 mg

Selenium- .9 mg

Zinc - .4 mg

Also contains a trace amount of
copper

Vitamin A - 237 IU
Vitamin C- 30 mg
Vitamin E- 1.5 U
Folate- 49 mcg
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Cantaloupe

One medium
wedge (slice) of
cantaloupe
contains .6 gram:
of protein and .5¢
grams of dietary
fiber.

Potassium 213 mg

Phosphorus 12 mg
Calcium- 7.6 mg

s Magnesium 7.6 mg
Also contains trace amountsiodn,
manganeseopperandzinc.

Vitamin A - 2225 IU
Vitamin C- 29 mg
Folate(important during
pregnancy) - 12 mcg
Niacin- .4 mg

Grapes | One cup of Potassium 176 mg Vitamin A - 92 1U
grapes contains | Calcium- 13 mg Vitamin C- 3.7 mg
one gram of Phosphorus 9 mg Folate(important during
protein and 1.6 | Magnesium 4.6 mg pregnancy) - 3.6 mcg
grams of dietary | Iron - .4 mg Vitamin B6- .1 mg
fiber. Selenium- .3 mg
Also contains trace amounts of
zinc, manganesandcopper
Kiwi One cup of kiwi | Potassium 588 mg Vitamin A - 310 IU
contains 1.75 Phosphorus 71 mg Vitamin C- 174 mg
grams protein Magnesium 53 mg Folate(important during
and over 6 gramg Calcium- 46 mg pregnancy) - 67 mcg
of dietary fiber. | Selenium- 1.1 mg Vitamin B2- .09 mg
Iron-.72 mg Niacin- .9 mg
Zinc - .3 mg Vitamin B6- .16 mg
Copper- .3 mg Vitamin E- 3 |U
Lemon One lemon Potassium 80 mg Vitamin A-2 U
without peel Calcium- 15mg Vitamin C- 4 mg
contains .64 Phosphorus 9.2 mg
grams protein Magnesiunt 4.6 mg
and 1.6 grams of| Iron - .35 mg
dietary fiber. Also contains trace amounts of
selenium zinc, manganesand
copper
Lime One lime without| Potassiunm 68 mg Vitamin A- 6.7 IU
peel contains .4 | Calcium- 22 mg Vitamin C- 19 mg
grams of protein | Phosphorus 12 mg Folate(important during
and 1.8 grams of| Magnesiunm 4 mg pregnancy) - 5.5 mcg
dietary fiber. Iron-.4 mg
Also contains trace amounts of
selenium zinc, manganesand
copper
Mango One mango Potassium 323 mg Vitamin A - 8060 IU
without peel Calcium- 20.7 mg Vitamin C- 57.34 mg
contains 1.0 Phosphorus 22.8 mg Folate(important during

grams of protein
and 3 grams of

Magnesiunmt 18.6 mg
Iron - .26 mg

pregnancy) - 29 mcg
Vitamin B2- 0.12 mg
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dietary fiber. Also contains trace amounts of | Niacin- 1.2 mg
selenium copper zinc manganese | Vitamin B6- .28 mg
Vitamin E- 3.51 IU
Orange | one medium Potassium 237 mg Vitamin A - 269 1U
orange contains | Calcium- 52 mg Vitamin C- 70 mg
gram of protein | Phosphorus 18 mg Folate(important during
and 3 grams of | Magnesiunm 13 mg pregnancy) - 40 mcg
dietary fiber. Selenium- .65 mg Vitamin B1 (thiamine) .1
Also contains trace amountsigdn, | mg
zinc, manganesandcopper Pantothenic Acid .33 mg
Peach One medium Potassium 193 mg Vitamin A - 524 1U
peach (with skin)| Phosphorus 12 mg Vitamin C- 19 mg
contains 1 gram | Magnesium 6.9 mg Folate(important during
dietary fiber. Calcium- 5 mg pregnancy) - 5.5 mcg
Selenium- .4 mg Niacin- .97 mg
Also contains trace amountsiadn,
zinc, manganesandcopper
Strawberry | | cup whole Potassium 239 mg Vitamin A- 39 IU
strawberries Phosphorus 27 mg Vitamin C- 82 mg
contains 3 grams| Calcium- 20 mg Folate(important during
of dietary fiber. | Magnesium 14 mg pregnancy) - 25.5 mcg
Seleniunt+ 1 mg
Iron - .55 mg
manganese .42 mg Also contains
trace amounts afinc andcopper
Tomato | One medium Potassium 396.7 mg Vitamin A - 2364 1U
tomato contains | Phosphorus 62.7 mg Vitamin C- 25 mg
1.05 grams of Magnesiunm 22.8 mg Folate(important during
protein and 1.35 | Calcium- 31.9 mg pregnancy) - 46 mcg
grams of fiber. | Sodium-11.4 mg Niacin- .94 mg
Iron - .51 mg Vitamin B6- .1 mg
Selenium- .8 mg
Also contains small amounts of
manganeseopperandzinc.
Watermelon| | medium wedge | Potassiunm 332 mg Vitamin A - 1050 IU

(slice) of
watermelon
contains 1 gram
of protein and 1
gram of dietary
fiber.

Magnesium 31.5 mg

Phosphorus 26 mg
Calcium- 23 mg

Iron - .5 mg
Selenium- .3 mg
Also contains small amounts of

manganeseopperandzinc.

Vitamin C- 27 mg
Niacin- .57 mg

Vitamin B1- .23 mg
Vitamin B6- .4 mg
Folate(important during
pregnancy) - 6.33 mcg
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~~ Vegetables Chart ~~

Note that | have listed only those foods which coain the listed vitamins in significant quantities.
The are listed in descending order by nutrient quatity. For more detailed information, please visit
the United States Department of Agriculture (USDA) Food% Nutrition Center .

Vitamins
Minerals Contained Contained

Vegetable Amount (in descending order)(in descending
order)
Artichoke One medium cooked with noPotassium 425 mg Vitamin C- 12

added salt has 4.2 grams  Phosphorus 103 mg mg
protein and 6.5 grams of  Magnesium 72 mg Niacin- 1.2 mg
fiber. Calcium- 54 mg Pantothenic Acid
Also contains small - .5 mg
amounts okelenium Folate- 61.2
iron, manganese mcg
copperandzinc. Vitamin A - 212
U
Contains some
other vitamins in
small amounts.

Asparagus Half cup (about 4 spears) Potassium 144 mg Vitamin A - 485
cooked with no added salt Phosphorus 48.5 U
contains over 2 grams of mg Vitamin C- 9.7
protein and almost 1.5 gram£alcium- 18 mg mg
of fiber. Sodium- 10 mg Niacin-.974 mg

Magnesium 9 mg  Folate- 131 mcg
Also contains small Contains some
amounts okelenium other vitamins in
iron, manganese small amounts.
copperandzinc.

Avocado Strictly speaking, an Avocado is a frisee thdruit chart
Broccoli Half cup cooked with no Potassium 228 mg Vitamin A -
added salt contains 2.3 Phosphorus 46 mg 1083 1U
grams protein and 2.3 Calcium- 36 mg Vitamin C- 58
grams fiber. Sodium- 28 mg mg
Magnesium 18.7 mg  Niacin- .45 mg
Iron - .65 mg Pantothenic Acid
Also contains small -.4mg

amounts okelenium Folate- 39 mcg

manganeseopperand Contains some

zinc. other vitamins in
small amounts.




Carrots

Cauliflower

Corn

Cucumber

Half cup cooked with no
added salt contains .85
grams protein and 2.6
grams fiber.

Half cup cooked with no
added salt contains 1.1
grams protein and 1.7
grams fiber.

One ear, cooked with no
salt contains 2.6 grams
protein and 2.1 grams
fiber.

Half a cup of sliced
cucumber with skins
contains .36 grams
protein and .42 grams
fiber.

Potassium 177 mg

Sodium- 51.5 mg
Calcium- 24 mg

Phosphorus 23.4 mg
Magnesium 10 mg

Iron - .48 mg

Also contains small
amounts ofelenium
manganeseopperand

zinc.

Potassium 88 mg

Phosphorus 19.8 mg

Calcium- 9.9 mg
Sodium- 9.3 mg

Magnesium 5.6 mg
Also contains small

amounts ofelenium
iron, manganeseopper

andzinc.

Potassium 191.7 mg
Phosphorus 79.3 mg

Magnesium 24.6 mg

Sodium- 13 mg

Calcium- 1.5 mg
selenium- .6 mg
Iron - .5 mg

Zinc - .4 mg

Also contains small
amounts ofnanganese

andcopper

Potassium 74.9 mg

Phosphorus 1.4 mg
Magnesiunm 5.7 mg

Sodium- 1 mg
Calcium- 7.3 mg

Also contains small
amounts of selenium,
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Vitamin A -
19,152 |U
Vitamin C- 1.8
mg

Niacin- .4 mg
Folate- 11 mcg
Pantothenic Acid
-.2mg

Vitamin B6- .2
mg

Contains some
other vitamins in
small amounts.

Vitamin C- 27.5
mg

Vitamin A-1.5
U

Pantothenic Acid
-.3mg

Contains some
other vitamins in
small amounts.

Vitamin C- 4.8
mg

Vitamin A - 167
U

Niacin- 1.2 mg
Folate- 27.3
mcg
Pantothenic Acid
-.68 mg
Contains some
other vitamins in
small amounts.

Vitamin C- 2.6
mg

Vitamin A -
111.8 IU
Contains some
other vitamins in
small amounts.

iron, manganese, copper

and zinc.



Green Pepper

Kale

Lima Beans

Mushroom

Onions

One small raw pepper

contains .66 grams

protein and 1.3 grams

fiber.

One cup of cooked kale

with no added salt
contains 2.5 grams

protein and 2.6 grams

fiber.

Potassium 131 mg

Phosphorus 14 mg

Magnesiunt 7.4mg
Calcium- 6.7 mg

Sodium- 1.48 mg
Also contains small
amounts ofelenium

iron, manganeseopper

andzinc.

Potassium 296.4 mg
Phosphorus 36.4 mg

Magnesium 23.4 mg

Calcium- 32 mg
Sodium- 29.9 mg
Iron-1.2 mg

Manganese .5 mg

Selenium- 1.2 mg Also
contains small amounts

of copperandzinc.

One cup of cooked large Potassiunt 955 mg

lima beans with no addedPhosphorus 208.7 mg

salt contains 14.7 grams Magnesium 8.8 mg
protein and 13.2 grams Calcium- 32 mg

fiber.

Half a cup of raw

Selenium- 8.5 mg
Iron - 4.5 mg
Sodium- 3.8 mg
Zinc- 1.8 mg
Manganese .8 mg
copper- .44 mg

Potassium 129.5 mg

mushrooms contains 1.0 Phosphorus 36.4 mg
grams of protein and .42 Magnesium 3.5 mg

grams of fiber.

One small onion cooked
without salt contains .8
grams protein and 1.3

grams of fiber.

Selenium- 3 mg
Calcium- 1.8 mg
Sodium- 1.4 mg
Iron - .36 mg

Also contains small

amounts ofnanganese

copperandzinc.

Potassium 110 mg

Phosphorus 23.1 mg
Calcium- 14 mg

Magnesiunm 7 mg
Sodium- 2.1 mg
Selenium- .42 mg
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Vitamin A -
467.7iu

Vitamin C- 66
mg

Niacin- .4 mg
Folate- 6.8 mcg
Contains some
other vitamins in
small amounts.

Vitamin A -
9,620 IU
Vitamin C- 53.3
mg

Niacin- .6 mg
Folate- 17 mcg
Contains some
other vitamins in
small amounts.

Pantothenic Acid
-.8mg

Niacin- .8 mg
Folate- 156 mcg
Contains some
other vitamins in
small amounts.

Vitamin D - 26.6
U

Niacin- 1.4 mg
Vitamin C- .8
mg

Pantothenic Acid
-.5mg

Contains some
other vitamins in
small amounts.

Vitamin C- 4.5
mg

Folate- 9 mcg
Contains some
other vitamins in
small amounts.



Peas

Potatoes

Spinach

Squash, Summer

One cup of boiled peas

with no salt added

contains 8.58 grams of

Also contains small

amounts of iron,
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manganese, copper and

zinc.

Potassium 433.6 mg
Phosphorus 187.2 mg

Magnesiunt 62.4 mg

protein and 8.8 grams of Calcium- 43.2 mg

fiber.

One medium baked
potato without salt
contains 3.0 grams of

Sodium- 4.8 mg
Selenium- 3.0 mg
Iron-2.5mg
Zinc-1.9 mg
Manganese .8 mg

Also contains small

amount ofcopper

Potassium 610 mg

Phosphorus 78 mg
Magnesiunt 39 mg

protein and 2.3 grams of Calcium- 7.8 mg

fiber.

One cup of raw spinach
contains .86 grams of
protein and .81 grams of

fiber.

One cup of sliced summePotassium 345.6 mg
squash, baked with no
added salt contains 1.65 Magnesiunm 43.2 mg

Sodium- 7.8 mg
Iron - .55 mg
Selenium- .46 mg
Zinc - .45 mg

Also contains small
amounts ofnanganese

andcopper

Potassium 167.4 mg

Phosphorus 14.7 mg
Magnesiunm 23.7 mg

Calcium- 29.7 mg
Sodium- 23.7 mg
Iron- .81 mg
Selenium- .3 mg

Also contains small
amounts ofnanganese

copperandzinc.

Phosphorus 7.2 mg

grams of protein and 2.5 Calcium- 48.6 mg

Vitamin A -
955.2iu

Vitamin C -
22.72 mg
Niacin- 3.23 mg
Folate- 100.8
mcg

Vitamin B1
(thiamine) -

mg

Vitamin B6- .35
mg

Contains some
other vitamins in
small amounts.

Vitamin C- 20
mg

Niacin- 2.18 mg
Pantothenic Acid
-.9mg

Vitamin B6- .5
mg

Folate- 14 mcg
Contains some
other vitamins in
small amounts.

Vitamin A -
2014.5 mg
Vitamin C- 8.43
mg

Folate- 58.2
mcg

Contains some
other vitamins in
small amounts.

Vitamin A -
516.6 mg
Vitamin C- 9.9
mg



Squash, Winter

Sweet Potatoes

Tomatoes - Sekuit chart

Zucchini - Seé&Summer

Squash.

grams of fiber.

Sodium- 1.8 mg
Iron - .65 mg
Manganese .38 mg
Selenium- .36 mg
Zinc- .7 mg

Also contains small
amount ofcopper

One cup of cubed winter Potassium 181.3 mg

squash, baked with no

Phosphorus 21.7 mg

added salt contains 1.02 Magnesiunt 17.0 mg
grams of protein and 2.07Calcium- 32.5 mg

grams of fiber.

Sodium- 27.9 mg
Iron - .52 mg
Selenium- .46 mg
Also contains small

amounts ofnanganese

copperandzinc.

One medium sweet potat®otassiun: 273 mg
baked in its skin contains Phosphorus 29.5 mg
1.96 grams of protein andMagnesium 13.5 mg

3.42 grams of fiber.

Calcium- 6.2 mg
Sodium- 11.0 mg
Iron - .55 mg
Selenium- .5 mg
Manganese .6 mg
Zinc - .3 mg

Also contains small
amount ofcopper
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Niacin- .92 mg
Folate- 36 mcg
Contains some
other vitamins in
small amounts.

Vitamin A-17.5

mg

Vitamin C- 5.4
mg

Niacin- 1.25 mg
Folate- 57.4
mcg

Pantothenic Acid
- .55 mg

Contains some
other vitamins in
small amounts.

Vitamin A -
24,877 mg
Vitamin C- 28.0
mg

Pantothenic Acid
-.74 mg

Niacin- .69 mg
Folate- 26.2
mcg

Contains some
other vitamins in
small amounts.




~~ Nuts & Seeds Chart ~~
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Note that only those nutrients which appear in sigificant quantities are listed. For more
detailed information, please visit theUnited States Department of Agriculture (USDA) Food
& Nutrition Center .

Nut/Seed Protein/Fiber Minerals . \(itamins .
(raw, unsalted) | (in descending order) (in descending order)
Almonds 1 ounce (24 Potassiun206 mg Folate8.2 mcg
whole nuts) raw | Phosphorud.34 mg Vitamin E7.3 mg
contains 6 gramsCalcium70 mg Vitamin A 2.8 1U
protein and 3.35| Sodium0.2 mg Niacin1.1 mg
grams of dietary| Magnesium77 mg
fiber. Seleniuml.2 mcg
Iron1.2 mg
Zinc 0.95 mg
Manganes®.7 mg
Also contains a small amount
of copper
Brazil Nuts | 1 ounce (6-8 Phosphoru205.3 mg Folate6.24 mcg
whole nuts) raw | Potassiunl86.8 mg Vitamin E 1.6 mg
contains 4 gramsMagnesiuml06.6 mg Vitamin C1.0 mg
of protein and | Selenium543.5 mcg Contains some other
2.1 grams of Calcium45.4 mg vitamins in small amounts.
fiber. Zinc1.15 mg
Iron 0.69 mg
Also contains small amounts of
manganesandcopper
Cashews | 1 ounce whole | Potassiunml87 mg Vitamin K 9.7 mcg
nuts raw Phosphorud 68 mg Folate7.0 mcg
contains 5.17 | Magnesiun82.8 mg Contains some other
grams of protein| Calcium10.5 mg vitamins in small amounts
and 0.94 grams | Sodium3.4 mg
of fiber. Iron 1.9 mg
Zinc 1.64 mg
Selenium5.6 mcg
Also contains small amounts of
manganesandcopper
Chestnuts | Ten (10) roasted Potassiun#97 mg Vitamin A 20.1 U

kernels with no
salt added
contains 2.7
grams protein
and 4.3 grams

Phosphoru®0 mg
Calcium24.4 mg

Magnesiun27.7 mg
Sodium1.7 mg
Iron .76 mg

fiber. (Note:

Vitamin C21.8 mg
Niacin1.12 mg
Pantothenic Acid46 mg
Folate58.8 mcg
Vitamin K K 6.55 mcg
Contains some other

Selenium1.0 mcg
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chestnuts must
be boiled or
roasted before
eating due to the

Manganesd.0 mg

Zinc

Also contains small amounts ¢
» copperandzinc.

vitamins in small amounts

f

high levels of
tannic acid.)
Hazelnuts | Ten (10) nuts | Potassiun®5.2 mg Vitamin A 2.8 IU
raw contain 2 | Phosphorug0.6 mg Vitamin C.9 mg
grams protein | Magnesiun22.8 mg Folate15.8 mcg
and 1.4 grams | Calcium16 mg Vitamin K 2 mcg
fiber. Iron .66 mg Contains some other
Also contains small amounts o¢fvitamins in small amounts
selenium manganesecopper
andzinc.
Macadamias | 10-12 kernels (1] Potassiuni04.3 mg Folate3.1 mcg
ounce) raw Phosphoru$3.3 mg Contains some other
contains 2.24 | Magnesiuni36.9 mg vitamins in small amounts.
grams protein | Calcium24 mg
and 2.44 grams | Sodium1.4 mg
fiber. Iron 1.0 mg
Also contains small amounts of
selenium manganesecopper
andzinc.
Pecans 1 ounce (20 Potassiuml16.2 mg Vitamin A 15.8 IU
halves) raw Phosphorug8.5 mg Folate6.23 mcg
contains 2.6 Magnesiun34.3 mg Contains some other
grams protein | Calcium19.8 mg vitamins in small amounts
and 2.7 grams | Zinc 1.3 mg
fiber. Iron .7 mg
Manganesd.3 mg
Selenium1.0 mcg
Also contains a small amount
of copper
peanuts One ounce raw | Potassiun200 mg Niacin 3.4 mg
peanuts contains Phosphorud407 mg Vitamin E2.4 mg
7.31 grams Magnesiund7.6 mg Folate68.0 mcg
protein and 2.4 | Calcium26 mg Contains some other
grams fiber. Sodium5.1 mg vitamins in small amounts
Iron 1.3 mg
Selenium2.0 mcg
Also contains small amounts of
manganeseopperandzinc.
Pine Nuts / 1 ounce dried | Potassiunml69 mg Vitamin E2.6 mg

nuts contains 3.¢

9 Phosphorud 63 mg

Niacin 1.2 mg
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Pignolias grams protein | Magnesium71.2mg Folate19 mcg
and 1.0 gram | Calcium4.5 mg Vitamin A 8.2 IU
fiber. Manganes.4 mg Vitamin K 15.3 mcg
Zinc1.8 mg Contains some other
Iron 1.6 mg vitamins in small amounts.
Also contains small amounts of
seleniumandcopper
Pistachios | 1 ounce (49 Potassiun?95.4 mg Vitamin A 74.3 IU

kernels) dry
roasted contains

Phosphorud437.5 mg
Magnesiuni34.0 mg

Folate14.2 mcg
Contains some other

6.0 grams Calcium31.2 mg vitamins in small amounts
protein and 3.0 | Sodium?2.8 mg
grams fiber. Iron 1.2 mg
Selenium2.6 mcg
Also contains small amounts of
manganesecopperandzinc.
Pumpkin Seeds 1 ounce of Potassiun?60.5 mg Vitamin A 17.6 1U

roasted pumpkir,
or squash seeds
without salt
contains 5.3 mg
protein and no
fiber.

Magnesium74.3 mg

Phosphorug6.1 mg
Calcium15.6 mg

Sodium5.1 mg
Zinc 2.9 mg
Iron 0.9 mg

Also contains small amounts ¢

Folate2.6 mcg
Contains some other
vitamins in small amounts

—n

manganesandcopper
Sunflower | 1 ounce dry Phosphoru827.4 mg Vitamin A6.5 1U
Seeds roasted Potassiun?41 mg Folate67.2 mcg
sunflower seeds| Magnesiuni36.6 mg Vitamin E6.0 mg
contains 5.5 mg| Calcium19.8 mg Contains some other
protein and 3.1 | Zinc 1.5 mg vitamins in small amounts.
mg fiber. Iron 1.0 mg
Selenium22.5 mcg
Also contains small amounts of
manganesandcopper
Walnuts 1 ounce (14 Potassiuml25 mg Folate27.8 mcg

halves) English
walnuts containg
4.3 mg protein
and 1.9 mg
fiber.

Phosphoru©£8.0 mg
Magnesiun¥4.8 mg
Calcium27.8 mg
Manganesd.0 mg

Zinc .9 mg

Iron .8 mg

Seleniuml.4 mcg

Also contains small amounts ¢
copper

Contains some other
vitamins in small amounts
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The Amino Acid Chart

http://www.ionsource.com/virtit/VirtuallT/aainfo.it
Use the information on the face of each block fasib amino acid information, and use the hotspnts o
each block to access more detailed specific infaonasuch as a monograph on each amino acid, and
theoretical isotopic distributions. Follow the Gilye key below for instructions on how to accessano
detailed information. At the bottom of this page énks that will lead you to additional amino @ci
information

Amino acids are essential to the production ofgirn® such as enzymes, hormones and collagen. eOf th
20 amino acids found in the human body, nine amdd "essential® amino acids since they cannot be
made by the body and therefore must be providéderdiet. The other 11 amino acids are termed-"non
essential" as they can be produced by the body &thver components of the diet.

When a meal is eaten, the concentration of amimsamnd glucose in the blood rises. These incesease
stimulate the pancreas to produce insulin whichaanbé the uptake of amino acids and glucose in the
blood.
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Colour menu for amino acids

The amino acids are coloured according to physhma¥ical or specific amino acid characteristics

29
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http://www.ncc.gmu.edu/dna/genetic.htm

Each of the 20 differeramino acidsshares the amino group, the carboxyl group, thérétyen atom,
and the central Carbon atom. The only group whifflerentiates them is the "R" group. R is simply
symbol for the side group.

There is the specialized apparatus for making pretealled theibosome There are many ribosomes in
the cytoplasm of a cell, and all the ribosomesnaagle of asmall subunitand alarge subunit These
two subunits open up like a "pac-man” allowing thBRNA message to slide through. Once the mRNA
message is in place and protein synthesis is réadyegin, the two subunits close again so that the
MRNA is now in between the two subunits.

The next player on the list is the tRNA (transfeXAR molecule). This molecule is responsible for
bringing in the proper amino acids. The mRNA isvrizeld within the two subunits of the ribosome and
is relatively immobile. The amino acids (which &ne building blocks of proteins) are floating friee
the cytoplasm.

So how can we bring the amino acids down to the ®RN

This problem is solved by the action of tRNA. TRNA molecule acts as a "taxi" whose job is to read
the code from the mRNA and bring the correspondingno acid into place. What do | mean by
"corresponding” amino acid? Every tRNA molecules fita own set of three bases which is called an
anticodon. This anticodon is complementary to mMRNA codonse dther "end” of the tRNA molecule
has an "acceptor"” site where the tRNA's specifimaracid will bind.

Even though there are only 20 amino acids that,etkiere are actually 64 possible tRNA molecules:
4 X 4 X 4 = 64 possible combinations

There are four choices of bases for the first sgacéJ, G, or C), the same four choices for theosekc
space (you can repeat the same bases), and thd@anhbases as a choice for the third spot. So44&

4 is 64! 61 of the tRNAs code for specific amireda and 3 code for chain termination as a redult o
pairing up with "stop codons"”, signaling the endred mMRNA message. The table shows which codons
code for which amino acids:
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AMINO ACID RNA CODON
ALANINE GCC, GCA, GCG, GCuU
ARGININE AGA, AGG, CGU, CGA, CGC, CGG

ASPARAGINE AAC, AAU
ASPARTIC ACID GAC, GAU
CYSTEINE UGC, UGU
GLUTAMIC ACID GAA, GAG
GLUTAMINE CAA, CAG
GLYCINE GGA, GGC, GGG, GGU
HISTIDINE CAC, CAU
ISOLEUCINE AUA, AUC, AUU
LEUCINE UUA, UUG, CUA, CUC, CUG, CuU
LYCINE AAA, AAG
METHIONINE

(INITIATION) AUG

PHENYLALANINE UuUC, Uuu
PROLINE CCA, CCC, CCG, ccU

SERINE UCA, UCC, UCG, UCU, AGC, AGU
THREONINE ACA, ACC, ACG, ACU
TRYPTOPHAN UGG
TYROSINE UAC, UAU
VALINE GUA, GUC, GUG, GUU

STOP UAA, UAG, UGA
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After looking at this chart, something should striou...why does each amino acid have more than one
codon? Isn't one codon sufficient for each amicidaln theory, yes, this would be correct. Bututar
processes do not occur in a perfect world! Whétef coding sequence in a particular codon shoeld b
GUA, but, due to a mutation, the coding sequencaine GUC? What would happen? Check the chart
to find out!

OK, so your next question might be...

HOW IN THE WORLD CAN ONLY 20 AMINO ACIDS CREATE
THE PRACTICALLY INFINITE NUMBER OF PROTEINS
PRESENT IN THE BODY?!1??

It seems impossible, doesn't it? The key to allvhgety is that the 20 amino acids can be linked i
different combinationand indifferent numbers For example,

alanine-valine-tryptophan........ serine

is a different protein than

valine-serine-tryptophan........ alanine

because the sequence is different, even thougbathe amino acids are represented. Similarly, &ipro
made of 200 amino acids is quite different thamaagin that is 2,000 amino acids. The reasonHisris
because a protein's function is directly relatedgshape (which is related to its amino acid sege).

Thus, if you change a protein's amino aS(eq uenC,@]en you change itShap&nd if you

change the protein's shape, you changtusn Ct|0n

So, the key to remember here is that F&JNCTION OF THE PROTEIN IS DIRECTLY

RELATED TO THESEQUENCE oF AMINO ACIDS! To go one step further, the seqeeiof
amino acids is related to the code on the mRNA oube which is determined by the code on the DNA
molecule itself! This is how DNA eventually codes proteins!!

Now you know WHY it's so important that the DNA eodtays intact (no mutations) because if you
change the DNA, you change the mRNA, you changeth@o acids coded for, and thus, you change
the protein! The problem is if you change the @irgtit usually renders the protein biologicallaative

(in other words, it won't work properly!).
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As the term "anticodon" on tRNA implies, it is colmmentary to theodonon mRNA The codon is
ALSO a set of three bases, but because the codoarid on the mRNA molecule, it is called something
different. So, let's review this...

A series of three nucleotide bases dDBNA molecule is called Hiplet;
A set of three nucleotide bases o AIRNA molecule is called SOdOﬂ and
A set of three nucleotide bases otRNA molecule is called aanticodon

You might be saying to yourself, "Isn't this justase of the same thing being called a differenmtena
depending on where it is?" YES, YOU ARE CORRECIIFy to compare yourself to this example: You
may be called by your first name here at the ceblye nick-name by someone you know well, and Mr.
or Ms. on a job interview. So, you are still tlrer® person, you're just called a different namedeing

on where you are!

Protein synthesis occurs in three stages: Initiafidongationand_Termination
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