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in parenlhoses. (t) indicales likely excess (+) or deticlency (-) in U.S. diet. Sea GUIDE on back, Some onzymo abbrevlatlona are found under "lunctions" and in parentheses

NUTRIENT
+

FUNCTIONS I1{ BODY
+ DEFIGIEiICY

SYMPTOMS CHARACTERISTICS SOURGES
DAILY

!NTAKE

a (-,
(rctinol)

vision, mucous membranes, cell
division. skin maintenance, sperm
production, egg development,
growlh, bone developmenl, cancer
prevention?

poor vision, night blindness, bumps
on skin, lower disease rosistance,
slunted growlh, pregnancy problems,
acne, xerosls

lost in oxygsn, sunlighl, or mineral
oil; animal sourcss (preformed A)
more potent lhan plrnt sources (bota
carotene), t.s.

liver', green & orange vegetables &
truits (e.9. carrots, squash, spinach,
apricols)

R: 5000 i.u.
S: 5000.25,000 i.u.
T: 50,000 i.u.

o (-t
(cholecalcif erol)

calcium absorplion, transport, depo.
silion, & metabolism

dislurbed calcium use, nerva &
muscle impairment, solt or rragile
bones, RICKETS

produced in skin by sunlight, lower
loxic ranges may increase rlsk lor
heart disease, f.s.

fish liver oil', lortiried milk, sunshine
on skin (15.30 minutesiday), butter,
milk, eggs

R: 400 i.u.
S: 400.1000 i.u
T: 2000 i.u.

E (-?)
(tocophetol)

antioxidant; energy metabolism; syn.
of DNA, RNA, & red blood cells; pro.
tecls cell membranes & vitamin A;
reduces damage on lungs from smog;
retards aging?, cancer?, heart
disease?

widespread in animals; less obvious
in humans; premature bursting ol red
blood c€lls; sterility; higher risk ,or
cancer, heari disease, and premalure
aging?

still poorly understood, 6asily
deslroyed, higher needs in prematurs
inlants & people consuming unsat.
urated lats, topically applied hslps
burns & wounds?, t.s.

wheat germ oil'; corn, soy, cotton.
seed oil; mayonnaise; margarine

R: 30 i.u.
S: 100.1000 i.u.
T: 4000 i.u.?

K
(menadione)

proper blood clotting hemorrhaging, prolonged elolting
lime

produced by inl6slinal bacleria,
destroyed by oral anti.biotics, l.s.

green & yellow vegotabl€s, inleslinal
bacteria produce

R: none stal6d
S: 30-100 mcA
T:600 mcg?

c (_t
(ascotbic acid)

syn. of connective lissue, wound
healing, regulates lats in blood, anti.
oxidant, irof, absorplion, syn. chem.
icals lor thought & stress tolerance

pain in joints, slow wound healing,
lower disease resislance, easy
bruising, bleeding gums, loose teeth,
irritability, premalure wrinkling &
aging o, skin, increased cancer &
hearl disease risk?, SCURVY

deslroyed by light, heat, oxygen,
time, smoking; prolects againsl
nilriles; most creatu16s (excepl
humans) make their own; scuryy can
develop when megadosas are
suddenly stopped, w.s.

sweel peppers*, broccoli', cauli.
llower*, kale, lemons, strawberriss,
papaya, asparagus, spinach, canta.
loupe, oranges, grapelruit, lomalo,
lruits, vegeiables

R: 60 mg
S:45.1000 mg
T: 5000 mg?

Thlamln f - ?,
(B-1)

energy production [fPP), especiall]
of carbohydrates; syn. BNA, niacin, E
fat; nerye lransmissions

loss ol appetite, fatigue, constipa.
tion, dspression, confusion, poor co.
ordination. nervous d6gen€ration.
BERI.BERI

lost in heat, oxidation, baking soda,
irradiation. cooking waler, and in
meat presenalion; slcohol, str6ss,
and sugar increase needs; garlic &
onion aid absorption; w.s.

brgwers ysast', peas, pork, wheal
gorm, macaroni, peanuts, whole
grains, beans, liver

R: 1.5 mg
S: 1.100 mg
T: unknown

Ribollavin f -J
(B-2)

enerqy production (FAD); syn. &
breakdown ol fats; activates 8"6 &
lolic acid; corlicosleroids, red blood
cells, & glycogen syn.

cracks in tacial skin, inllamed lips,
smooth longue, growth retardation.
birth delects; (in animals) hair loss,
cataracts

unslable in light or alkali, yellow color
ol ribotlavin lound in urine ol viiamin
us€rs, oral conlraceptives increase
needs, w.s.

breweCs yeasl', kidnoy', livsr', broc.
coli', heart', wheal garm, €lmonds,
milk, coltagE cheese, yogurl,
macaroni

R: 1.7 mg
S: 1.7.50 m9
T: unknown

Niacin
(8"3)

very imporianl in energy produclion
(NAD); syn. DNA, fatly acids, & cho.
lesterol; brain lunctions

inllamed and discolored skin. diar.
rhea, depression, conlusion, head.
aches, elevated blood lals, fatigue,
PELLAGRA

provid€d by 6ith6r excsss lryptophan
(essential amino acid) or prolormed
niacin, used therapeutically io dilate
blood vessels & lower blood lats (nia.
cinamide), w.s.

brewers yeasl', liver', peanuts*,
poultry', fish, meal, whole grains,
eggs, milk, high quality proleins

R:20 mg
S:20.1000 mg
T: unknown

Pyridoxin€ I-,
(B-6)

protein metabolism (PLP); conveil
l!noleic to arachidonic acid; glycogen
breakdown; syn. ot brain chemicals,
niacin. antibodies, red blood cells,
DNA, & elastin; glucose lolerance

poor wound healing, depression, skin
problems, anemia, raligu6, convul-
sive seizures, stunted growth, erralic
blood glucose levels

oral contrac€ptivss & othor drugs
increase need lor, not rBplaced in
while flour, works wilh zinc, may
relieve nausea ol pregnancy, w,s.

soybeans', liver', bananar, chicken,
sieak. kidney, poultry, tuna, lima
beans, pork, beef, veal, beans,
avocado, walnuis, peanuls, salmon

R: 2.0 mg
S:2.100 mg
T: 1500 mg?

B-12
(cyanocobalamin)

DNA & red blood cell syn.; new cell
growth; maintenance of nervous
tissue; glucose melabolism

anemia, laligue, itrilability, loss ol
appetite, labored breathing, consti.
pation, palpitation, headache, soro
tongue, PERNICIOUS ANEMIA

complex absorption process;
unslable in lighu alcohol, intsslinal
problems, & old age may reduce
absorplion; works wilh lolacin; vege.
tarians may be low in; w.s.

liver*, oyslers', poultry, lish, clams,
salmon, eggs, (animal sources)

R:6 mcg
S: 3.1000 mcg
T: unknown

Folacin f -J
(lolic acid)

now cell growlh (lining ol Gl tract,
longue surlace, pregnancy); mobilize
tat lrom liver: red & white blood cells,
choline, & DNA syn.

anemia, growth problems, birth
delects, fatigue, poor memory, sore
longue, toxemia ol pregnancy, dig6s.
tive problems, MEGALOBLASTIC
ANEMIA

increased need wilh drugs, alcohol,
pregnancy, & wound racovery; losses
high in cooking; works with 8.12; w.s.

liver', e99s, asparagus, whole wheat,
green leafy vegelables, salmon

R: 400 mcg
S: 400'2000 mca
T: unknown

Biotin
(Yitamin H)

energy metabolism; fat, antibodies,
niacin & digestive enzyme syn.; iosu.
lin activity; decarboxylalion

scaliness or hardening ol skin; loss
ol hair, muscle tone, & appetite;
depression; elevated blood choles.
terol & glucose

most expensive viiamin; raw egg
white, alcohol, & antibiotics increase
nsed lor; not replac€d in whita flour;
works with zinc, w.s,

liver, kidney, sgg yolk, milk, yeast,
whol€ g;eins, caulillower, nuts,
legumes, inlestinal bacteria

R: 300 mcA
S: 300.3000 mcg
T: unknown

Pantothenie acid
(-?)

(pantothenol)

energy produclion (CoA); brain chem.
ical, red blood cell, cholesierol, &
steroid syn.; stimulates antibodies &
intestinal absorplion

lower disease resistance, irritability,
insomnia, weakness & cramps,
impaired coordination, latigue,
depression, nausea, vomiling

aids in stress tolerancB; destroysd in
dry heat, acid, or alkali; not replaced
in while llour; widely dislribuled in
naturs; w.s.

royal bee ielly', liver*, kidney', heart,
sgg yolk, bran, lish, whole grain
cereals

R: 10 m9
S:'10.1000 mg
T: unknown

Gholine
syn. of important brain chemical,
mobilizes fat oul ol liver, aids in fat
iransport & nerue tissu6 struciure

little known, subclinical, latty livef,
poor mental runction?

can be produced in the body ot
h6althy individuals, pari ol lecithin,
not a lrue vitamin

lecithin., egg yolk', liver, soybeans,
fish, ceroal, legumes, most rally
loods

R: none slaled
S: 500.1000 mg
T: unknown

tyoinositol
(inositol)

carbohydrate metabolism, growth of
liver and bone marrow cells, mobil.
izes fal out ol liver

little known, subclinical, fatty liver?,
others?

h6althy body can synthssize lrom
glucose; diab6tic's needs are higher;
high levels in heart, brain, & muscle;
not a true vitamin

heart, lruit, meals, milk, nuts, vege.
tables, wholo graln cereals

R: none slated
S: 100'1000 mg
T: unknown

carnitine, & laurine. lnsullicienl or contradiclory data exists on these substances.
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UGY PEDIA
I MINERALS:

NUTRIENT

cALCrUilt (-,
(1 1 60s)

PHOSPHORUS
(+)

(670s)

POTASSTUM f-
(1 50s)

SULFUR
(1 1 2s)

CHLORII{E f + fl
(8ss)

SODIUM /+J
(63s)

ilAG]{ESTUM {-
(21s)

zinc (-l
(2sl

iron (-t
(1s)

copper (+4
(0.080s)

iodine
(0.024s)

manganese
(0.01ss)

chromium {-,
(0.006s)

cobalt

fluoride f -,

molybdenum

nickel

silicon

tin

make up about 4% ol the adult body w6ighl. Min6rals are lisled in dsscending order ol prevalence. The amounts shown in parenlheses are the approximate lotal body pool in a 70 kg
(154 lb) adult. MACROMINERALS are shown in capital l6tt6rs whilg microminerals (trace elemenls) are shown in small letiers.

Other lrace elemenls which exist in the human lmium, aluminum, arsenic, barium, boron,
lrace impurilies from lhe environmenl.

FUNCTIONS IN BODY CHARACTERISTICS

highsr nseds in: stress, sedentary
lileslyle; high lat, prot6in, alcohol, or
phosphorus intaks; smoking; preg.
nancy; laclation; & growth

DAILY
It{TAKE

slruclural salts (bones, te€th),
growth, blood.clolling, muscle con.
lraclion, nerve lransmission, cell
membrane perm€ability, catalyst in
many reaclions

w€ak bones & teelh, stunled growth,
early tooth loss?, muscle cramps?,
irritability?, OSTEOPOROSIS

fish tlour', cooked bones', eollards,
yogurt, turnip greens, broccoli, milk &
dairy, kale, tempeh & tolu (soybean
producls), canned salmon & sardines,
hard water

R: 1000 mg
S:200.1500 mg
T: 2000 mg?

structural salis (bones & teeth), cap"
iur€ 6n€rgy (ATP), acid-base balance,
absorplion A tr6nsportation ol
nulrienls, DNA & RNA syn.

unlikely, bone demineralization,
faiigue, loss o, appetile

some anliacids interlere with absorp.
tion; widely distributsd in foods;
must ba in balance with calcium,

meal*, soda pop., fish, poullry, eggs,
cereals, processed foods (phos.
phorus compounds addsd)

R: 1000 mg
S: 200.800 mg
T:1500 mg

acid.baso & lluid balance, nerve
transmission, muscle relaxalion, in.
sulin rslease, calalyst, glycogen &
protein syn.; primary positive elec.
lrolyte inside cells

muscle weakness, palpitations?, light
headed feeling, poor dig6slion.
labored breathing, high blood
pressure?

losi in sweal, diarrhea, vomiting, drug
intake, diuretics; must bglance with
sodium inlake; kidney patients need
lo monilor inlake

dried apricois', cantaloupe*, lima
beans', potato, avocado, banana,
broccoli, liver, milk, peanut butter,
citrus, truits, vegetables

R: '1875.5625 mg
S: 500-2500 mg
T: 10,000 mg?

energy translor (CoA, biotin); blood
clotting; deloxili6r; collagen, hair,
skin, & nails syn.

unknown, pain in ioints?, hlgh blood
glucose & lat levels?

parl ol seversl vilamins & amino
acids; abililies ol garlic & onion to
lowsr blood pressure, sugar & lat
l6v€ls may st6m lrom thsir sullur

flowers of sullur*, €gg yolk., garlic,
onion, high prolein loods, beans,
asparagus

R: none stated
S:500.1000 mg
T: unknown

stomach acid, acid.base balancs,
allows blood to carry carbon dioxide,
growth of bone and conn€clive lis.

unlikely unless sodium deplet6d also;
weakness, nausea, conlusion?

,ound in high lsvels in spinal lluid and
slomach, musl balancs with sodium
& polassium intake

table salt', salted foods, soy sauce R: 1700.5'100 mg
S: 500.2500 mg
T: 20,000 mg?

lluid & acid'base balance, nerye
transmission, muscle conlraction,
glucose absorplion, nutrient tratrs.
pori, key eleclrolyie oulside cells

weakness, dizziness, muscle
cramps?, faiigue, nausea, conlusion

excess provokes high blood pres.
sure; balance with poiassium inlake;
lost in sweal, vomit, & diarrhea

sall', salt€d loods, soy sauce, MSG,
chees6, meat, milk, most animal
foods

R:1100.3300 mq
S: 500-3000 mg
T: 20,000 m9?

catalyst in many reactions, part ol
bone, nerue iransmission, muscle
r€laxalion, ATP production, looth
enamsl, cold adaplation

muscle lremors, calcification ol sofl
tissue, irrilability, weakness, abnor.
mal calcium metabolism

lost with slross, drugs, disease,
sw6al, alcohol, excess fibsr; must be
in 2 lo 1 calcium to magnesium raiio

epsom salts*, soybeans*, shrimp,
whsat germ, whole grains, molasses,
clams, cornmeal, spinach, oyslers,
crab, peas, liver, beef, green vege'
tables {chlorophyll)

R:400 mg
S: '100.800 mg
T: 2000 mg?

DNA & prolein syn., lertility, skin
growih, healing, lasts buds, protein
digastion, carbon dioxide rsmoval,
disease resislance, processing alco.

stunted growth, poor wound healing,
loss of taste & smell, sterilily, impo.
tence, prostate problems?, low€r
dis€ase rasislance, acn6; liver, kid.
ney & heart diseases?

too much calcium, copper, or tiber in
diet, or use ol oral coniraceplives
increasa nsed lor

R: 15 mg
S: 10.100 mg
T: 400 mg

oxygen transport (hemoglobin); acii.
vate vitamin A; antibody, DNA, RNA,
& collagen syn.; drug deloxiticalion;
169ulalos blood lats; immune system

anemia, raligus, irritabilily, lower
disoass rssistance, apathy, poor
digastion, conlusion

absorption is best wilh animal
sources (heme) or with vilamin C at
same meal; higher noeds for: men.
slruation, regular aspirin use, growth,
& pregnancy; excessive supplements

pork liver*, liver*, caste iron cook
wara', crsam ol wheat, clams, besl,
pork, veal, chicken. fish, spinach,
asparagus, prunes, raisins

R: 18 mg
S: 10.100 mg

works with iron in red blood cell lor.
mation; €n€rgy rel6asal; narve
wrapping, collagen, elastin, & tanning
pigment (melanin) syn.

anemia, tatigue, lragile bon€s, blood
vessel ruplure, lower disease
resislance

iniake must be proporlionate with
zinc & iron, sxcsss or imbalance ol
copper may be common

widely distributed, shellfish, liver,
cherries, nuls, cocoa, gelalin, copper
waier pipes

regulates body energy usage through
thyroxin, basal metabolism

laligu€, susceplible lo cold, gain
weight 6asily, c16linism, GOITER

common deticiency around world,
iodized sall rarely used in commercial
loods

seaweed", seafood, iodized sali,
Ioods grown on high iodine soil

skel€ial & connsclive tissue syn.;
en6rgy releasal; lalty rcid, choles.
terol, DNA, RNA & ur€a syn.; mobilize
lats lrom livsr

unclear; loss ot muscle lone,
diabetes, hoart disaase?

high concentraiions in pancr€as,
liver, kidneys, bone; toxicily possible
lrom industrial conlaminants

dce & wheat brant, corn germ, whole
grain cereals, green vogoiables, nuis,
dried legumes, i6a, ginger, cloves

works with insulin lo allow glucose
into the cells, indirsctly allecis levels
of rals in the blood

too high or low blood glucoss; lsan
tissue wasting; anxiely; fatigu€;
retarded g.owth; decroassd glycogen
reserves; high blood ,als; heart
disease?, diab€t6s?

yeast is most polent source as GTF,
high sugar diet increases neBds,
wheat & sugar cane refining discard
this

browers yeast', liver, meat, cheese,
lBgum€s. bsans. peas. whole grains,
blackpepper, molasses

l: 50.200 mcg
i: 100-1000 mcg
: unknown

part ol vitamin 8.1 2, see functions ot
8.12

same 6s vilamin 8.12 cobalt used as loam stabilizer in beer,
toxicity in heavy users

liver, kidney. oysler, clams, meai. lish

aids in hardening and slability o, cal"
cium salls (bones & teeth)

higher risk for osleoporosis, cavities,
& calcium problems

brown mottling ol teelh with exces.
siv€ intake, lluoride reduces inci.
dence of cavities

fluoridated water (& food cooked or
grown in same), mackerel, salmon

: 1.5.4.0 mg

mobilizing iron lrom liver stor6s, uric
acid excretion, works with lluoride,
olhers?

unclear; higher risk lo; cavilies,
cancer, sexual impotency, gout??

r€rined diels low in, much research
ne6ds lo be done in lhis nutrienl

buckwheat', lima beans', soybeans.
wheat germ, liver. barley. oats. lentils,
sunflower seeds

l: 150.500 mcg
: 1 50.1 000 mcq
: unknown

antioxidant, free radical scavenger,
prolect against heavy metal loxicily,
anti.cancef, slow aging procoss?

, higher risk tor cancer & hearl
caulion is advised with supplements,
toxicity can be fatal

grown on selenium rich soil
tuna, seafoods, meal, whole grains

can be absorbed throuqh skin, lox
Iorm found in cigarelle smoke

widely distribuled, fruils, vegelsblos

stimulalos growth, collagen syn.,
bone calcilication

maintain slruciure of proteins,
growth?

liltl8 known, poorgrowth, loss ol hair,
skio probl6ms

tin cans may provide suspiciously
high levels

very litlle inlormation. diflicull to
sludy in humsns or food

R. S, T: u nknown

duction, bone & tooth dsvelopment
decreases incidence of cavil
varying amounts in soil & wsler

pepper; soy. corn. & oliv€ oil:Yanadiu m

are toxic in any amount, essenlial in tiny amounls, or harmless
. mercury slronliu m. lt s not known

@
+ DEFIGIENCY

SYTIPTOMS SOURCES

oyslers-, nernn9s-, crams, wneat
da.m hr.n 

^.tmarl 
livar n"tc haal

lamb, peas, chicken, carrots

hol. manv others

1: 2mg
i: 2.5 mg
f: 25 mg

1: 150 mcg
;: 100.1000 mcg

l: 2.5.5.0 mg
i: 2.50 mg
f: 1000 mg?

l S. T: unknown

solenium ( - ?l
t: 50.200 mcg
i: 50.5000 mcg
':1000 mcg?

DNA & HNA syn., enhances iron use,
lat metabolism?

iltle known, liver & kidoey ailments? i. S, T: unknown

illle known liitle inlormation on humans whole grains l. S, T: unknown

ittle known, high levels ol lat in
,lood?

{, 5, t: un(nown

t.


