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&NutritionTherapy
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Nutrtioncderimtion

=Jthe science/study of- nutrients (that
comefrom food); therraction,
nteraction, andivalance inrelaton to
nealti andicisease;; and thie ProCess; By
Wihchithe ergamsmi(l0eay) ngests,
digests, alpsoeros; transports, Utilizes
and execretes 1ood substances.”
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Backaround cefimtions:

M Nutrents: “Chemicallsubstances, mi foed
that neurshithe bedy: by providing
energy, bullding materals; andfactors to
regulate needed chiemical reactions,

M Essential nutrients: MUSt be previded by,
[0ed RECAUSE the hedY deES ROt Proauce
themiIn sulicIent quantities; er: can noet
make themiat all:

M \onessential nutrients: Healtay, Well=
neEUrShedibedies can: make themrin
SUTfICIERt guantities te)satishy/ tReNREEAS.

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.




FUREctions, oinutients i ooyt

2. ProVIGe energy: SeUrCes

3y Burld tissue

C..Regulate metalkolic Processes

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Essential Nutrents cont-ds:
M e essential nutrents are:

SeMe ferms; eficaroenyadrate (GlIUCesE)

Certain constituents;ofifat [[the essential
fatty aciass linelerc acid (Gmega-6)and
lineienic acidi(emega-3)

(Certain constitients, Gliprotern(the
essentiall amine acids suchras IVsIne,
histidine; eic)

15 vitamins
ARGUTL 25 minerals
W\ ater:

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



S CateqorIEeS OItnUTHENTS

1. Carbohydrates: contain carnen, .
AVdrogen, andloxygen combined in
smallimolectlesicalled sugarsiand large
melecules representedimarniy. By starch:

Zy, LCIpIdS (fatsiandiols)  cContaii carnen,
ydregen, anad oxy%en as do
carbenhydrates, Butthe amount ofi
OA/GentIsimuchiless. TrgiyCerae s the
main ferm Gl feed fat.

5. Broteimss containi caroon, nyadregen, and
oxP/gen, pIUS nItregen andiSemetmes
sulfuratems arrangediin smaill _
compounas calledamine acids;, Chaiis
Ol amineG acids, make up dietary: preteIns;

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



SIX- categories ol nutrentsi(cont d):

A-\VAtaminss are erganic cempoundas, that
SENVE 10) cataly/Ze Grrsuppert a nUMmBLEr 6f
pIechemicalireactions In thie Boeay:

on \Miimeralss are Inoerganic elements or;
compoeUnds that play impertant reles in
metapolic reachions anaisen/e as
structural compenentsInBeay LISSUES
SUCHIESs BONRE:

Gy \ater: s vital to e bedy. as a selvent
| andiubricant andtas a medrumfior
transpoertmgnutrentsiand.ivaste:



Nutrents are classifieahtor:

lA. \Vacrenutrents (Carbenydrates; fats,
alnd PreteImns),

15 Pravide calGries foreneray
Z» INeeded inilarge quantities

M B, VIcrenutrhents (Vitamins, minerals,
andwater);

| )
1. Needed i smaller amounts

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Dietanry guidelines for thepopulaton

M Eat a vanety efifeods:
M Viaimtaim a nealtny Weignt:

M Choese a diet low: In fat, saturated fat;
and cholesteral.

M Choose a diet with plenty ed Vegetanles,
fruits; and grains;

Ml [Jse stigars enly In moegderation.
Ml (Use salt andiseditumienly in mogderation.

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Components ohia nutritionaliassessmernt

M 1 Historicalidata: Medicalthistery anad
dietnisteny (24 heurrecalli EEQ).

M AnRthrepemelic measurements [Rergnt;,
Welght; bedy: mass imdex (BMil); waist
CIFCUMIErence, P Circumrerence; eic..|:

M Clinicaliassessment (physical
Examinations);

M Biechemical analy/ses (lanoraterny).

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Carponyaratesiare classifiedinto:

M Venesacchardes are selden found free
I nature andiare the sImplest farmior
carbenydrate.

M [Disaccharides and pelysacehardes
CONSISt Glimenesacchandes linkea
[GEEIREr:

M AlSe carlbehydrates are classifiediinto
SImple and complex carbenydrates.

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.
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SWEETNESS 0t SUGalS

Stigaror: Stugar: Broduct Sweetness Value
ILeVUIGSE, Tructose 173
IRVertsugar 1150
SUCrGSse 100
(GIUCOSE 74
Saeriitel 60
Mannital 3]0)
(Galactose 32
\Vialtese 32

[CaCtase 16

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Sweetness, oftArhTicIal SWeetener:s

Artificial SWeeteners Sweetness: \Value
Cyclamate (bannedin Wis.) 30
Aspartame (INutraSWeern) 1160
Acesulfame-K (Sunetie) 7000
Sacchanm (Sweet n IEow) 210)0)
Sucralese (Splenda) 600

Alitame (@ppreval pending) 20)0]0

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



O11GeSACCRAIRTES

M Poelymers cantaining: 2 16 20, sugar
MEIECUIES

H Readily waterseluble andleften SWeet

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Poly/SacChariGes

B AmMYIGSEe

B AmyIepectin

M REsIStant starch

M/ [DEXININS

M Glycoegen (animal carbohyadrate)

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Dietany/ Riperand Eunchonal RIoer

M Cellulese

M Beta-glucans

M Chitinand chitesan

M Eemicellulese

B PECLINS; gums, and muciages
M Eructans

MAlgal pelysacehandes

M Cignin

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Role ofitRIerniDIgestontana
ADSORPHION

M Increase fecalivelume

M [Decrease Gl transit time

M S|e\Wed Grrdecreased nutrient aloserption

M Bindichoelesterol and minerals

— |\Vileje

IRy SerumipId concentrations

= Shart-chain fatty acids

Elsevie
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Glycermcilnaesx

M Relative ability, elidifferent dietary
carehydratesito raise blieedgiticese
IEVElS

M Advantages offeeds Wit low gly/cemic
Index (Gl)

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Biejels

_ [ Filtleriogs
— EEnergy (Crkeal/a)
— @rgan pesitienIng, Pretection
— Eat=selublevitaminsand phytechemicals

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Fathy ACICS

M Saturated (SEA)
M Vieneunsaturated (IMEA)
M RPelyunsaturated (PUEA)

M/ [Cecation alideukle bends; NeW: named:
— Omega-6
= @megars

Ml EEssential fatty/ acias

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



lirans=HEatty ACIGS

M [irans versus cis format

Ml SQUIGes eftrans-fatty/ acias

— Partially-hydregenated margarineg,
shertening, commercial fiy/ing fat; Righ=fat
paked gonds; sally snacks

M Negative healthierfects

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



IR eles) @ Blejiels

B IGIYCERIGES
M Phespholipidsi(e.a., Iecitnin)

M SpRINGEIIRIAS; alcenals; Waxes,
ISGRIENGIAS; andlsteraras (Including
cliolesteral)

H Glycolipids

M Syntaetic lipias (IMICH; structured ipias;
fat replacers)

Elsevier. items andiderived items © 2008; 2004 by. Saunders, an imprint of Elsevier.Inc



Other IL1pIdN SSUEeS:
E1COSanoIaiSyRGIESIS

Membrane H ,! ’! ,l l! '! | steroid inhibition
phospholipid

€— Stimulus and cleavage

bilayer ” H ]‘ ]‘ ]‘ l‘
Linolenic acid === PG,

Release Arachidonic acid === PG,

Eicosapentaenoic acid =9 PG3
NSAID inhibition

Cyclooxygenase _J_ Lipoxygenase

Prostaglandin cascade ' Leukotriene cascade '

PGI ' PG75¢ ' Thromboxane
(prostacyclin) vasoconstriction
anticoagulation

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.




Alconol

M IGXIC subStance

M/ keal/g

M ETfeclsion drig metakoelism
M CIITIeSIS O the lIVer

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



e .J}Jcnu«nl dMING; acIas

M Nonessential aming acids

~ Elsevier items and derived items © 2008, 2004 by Satinders, an‘imprint of Elsevier-inc.



Structtne anctRunction offthe 20
Amino ACICST RECUIFEC OV HILImans

UNCTIONA|
TYPE

Aliphatic

Sulfur

Hydroxyl

Aromatic

Cyclic

Basic

Acidic

6, At

N\
All amino acids have the same general structure ,C—C*—R in which R is different for each.
OH

AMINO ACID (abbr.) R GROUP
Glycine (Gly) G H

Alanine (Ala) A CH3z
/CHs
Valine (Val) V* —CH
(Val) Syt
,/CHs
—CHz—CH
NcHg
= (I:H —CHz—CHs
CHs
Cysteine (Cys) C* —CHz—SH

Leucine (Leu) L*

Isoleucine (lle) I*

Methionine (Met) M*— CHz — CHz—S—CH;

Serine (Ser) S —CHz—OH

Threonine (Thr) T —CHz—OH—CHs

Phenylalanine (Phe) F* —ct:—{_)

—on— O
— 4

Tryptophan (Trp) W* CHZ—(N\’IQ

Tyrosine (Tyr) Y

Proline (Pro) P* — C“?\c

—CH

Haz

Lysine (Lys) K —CHa—CHz— CH—CHo — RiHa

Histidine (His) =  —CHe—CiN ="
NH3 NH2

|
H

CHARACTERISTICS OF THE AMINO AC!

Tiny R group (H), which allows hairpin bends in the peptide chains
Can be deaminated to pyruvate and used for glucose synthesis
Branched-chain amino acids; metabolized in muscle
Branched-chain amino acids more hydophobic; muscle metabolism
Branched-chain amino acids most hydophobic; muscle metabolism

Essential for glutatione synthesis; synthesis limited in chronic
diseases

Converted to S-adenosylmethionine (SAM), the universal methyl
donor, and cysteine

Hydroxyl group phosphorylated to activate and inactivate protein
Also site for regulatory phosphorylation

Converted to tyrosine for synthesis of norepinephrine, epinephrine,
and dopamine

Converted to neurotransmitters norepinephrine, epinephrine, and
dopamine

Converted to neurotransmitter serotonin and to niacin

Allows triple helix; proline in collagen to be hydroxylated for
cross-linkage

Site for hydroxylation in proteins; hydrophylic; used in signaling

Hydrophilic, binds zinc in signaling proteins

Arginine (Arg) R —CHz—CH,—CH,—NH—C—NHz2 Formed in the urea cycle; essential for synthesis of nitric oxide

o
4
Aspartic acid (Asp) D — CH2—C_
o o

Y
Glutamic acid (Glu) E — CHz—CHz—C,
o

signaling pathway
o

4
Takes a second nitrogen to form asparagine (Asn) N ~CH2—&

NHz o

2
Takes a second nitrogen to form glutamine (Gin) Q _CHz‘—CHz—C<
NH

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Structure and Runcton ofithe 20
AMINOPACICS RECUIEEC OV Hitimans=

cont’d

FUNCTIONAL
TYPE

Sulfur

Hydroxyl

Aromatic

Amine acids marked withian asterisk () iare essential; those with aldouble asterisk (**) are essential iniinfants and in'chronic diseases:

All amino acids have the same general structure

AMINO ACID (abbr.) R GROUP

Cysteine (Cys) C** — CH; —SH
Methionine (Met) M*— CHz— CH> —S— CH;

Serine (Ser) S — CHz—OH

Threonine (Thr) T — CHz—OH—CHs

Phenylalanine (Phe) F* —CH2—©

—CH, —@— oH
— /
Tryptophan (Trp) W* CHZ_(N\1©

|
H

Tyrosine (Tyr) Y

o NH2

QA
,C—C*=R in which R is different for each.
oH |

CHARACTERISTICS OF THE AMINO ACID

Essential for glutatione synthesis; synthesis limited in chronic
diseases

Converted to S-adenosylmethionine (SAM), the universal methyl
donor, and cysteine

Hydroxyl group phosphorylated to activate and inactivate protein
Also site for regulatory phosphorylation

Converted to tyrosine for synthesis of norepinephrine, epinephrine,
and dopamine

Converted to neurotransmitters norepinephrine, epinephrine, and
dopamine

Converted to neurotransmitter serotonin and to niacin

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Structire anctRinction offthe 20
AMINGPACIGS REGUIEECNON HItIManS=

cont’d

All amino acids have the same general structure

FUNCTIONAL

TYPE AMINO ACID (abbr.) R GROUP

Proline (Pro) P* —CHa(
/CHz
—CH2

Lysine (Lys) K —CHz—CHz— CHo— CHo— RHg

Histidine (His) H= —CHe—(C )N R
NH3 NH>

NH2

N\

—C%—
/C C| R
OH

in which R is different for each.
H

CHARACTERISTICS OF THE AMINO ACID

Allows triple helix; proline in collagen to be hydroxylated for
cross-linkage

Site for hydroxylation in proteins; hydrophylic; used in signaling

Hydrophilic, binds zinc in signaling proteins

|
Arginine (Arg) R —CH2—CH>—CH>—NH—C—NH2 Formed in the urea cycle; essential for synthesis of nitric oxide
signaling pathway

o .
Aspartic acid (Asp) D — CH2—C_

Y/
Glutamic acid (Glu) E —cHz—CHp—c]
»

o
v
Takes a second nitrogen to form asparagine (Asn) N ~CHz— &
NH2 o

W

Takes a second nitrogen to form glutamine (GIn) Q —CHz—CHz—C<
NH2

Aminelacids markedwith an'asterisk: () are essential; those with a double asterisk (**) are essential inlinfants and/in'chronic diseases:.

Elsevier items and derivediitems © 2008, 2004’ by Saunders; an'imprint ofiElsevier Inc.



Dietany/ Broteim@uality

l [Cimiting aminG acid
l \et protemutilization

M Rratein digestionity correctedlamine acia
Score (RIDCAAS)

M [Denaturation

l'\/egetanle Vs animallprotein
_[Fejejel elfeldeisslfle

B Complementany/ proteins

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\itarmins

l\/1tal dietany stestances
needed to regulate the
metalbolism, nermal growin
and edy fuRctions.

B \/1tamins are erganic
COMPOURAS.



\/itamins are classiiie o two
groups acCoRGng ot sol ionty:

Fat=SolubleVatamins \Water-Soluble\Vitamins
B \VitamimA M iramin
M \itamimnD M| Ribeflavin
M \itemim E M Nracm
M \itamim i M| Pantoethenic acra
B \itaminiBe
M Folate
B \itaminiBy;
M Biotin

M \itamimn €

Elsevier items and derivediitems © 2008, 2004’ by Saunders; an'imprint ofiElsevier Inc.



\itamirmA

M Refinel (animallseurces) and caretenaelds
(plant SEUIrEEs)

M ABSerplien, transpert; andistorage

M Essentraliroles mvision, nermal cell
differentiation, and cell surface function,
growtniand develepment; Immune
fURCHIGNS; and reproduction

M DRIS

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



1 retinol activity equivalent (RAE) =

1 mcg of retinol

12 mcg of [3-carotene (from food)

3.33 IU of vitamin A activity (on a label)*

For example: 5000 IU vitamin A (supplement or food label) =
1500 RAE = 1500 mcg of retinol

Datatrom Institute ot iViedicing, F00dand Nutrition Boara: Dietary reference Intakes 1or vitamin A; Vitamin K,
y JWIL Doren; cnromium, COpper; 10aINe; Iron, manganese, molyodenum, nickel; silicon, vanadium, and zinc,
\Washington, DC, 2001, National /Academies Press.

“ine vitaminiAactivity on'a 1ood or supplement lanel Is stated n nternational units (IWU), a term outaated:
scientifically but'still required legally on labels.

C

Elsevier items and deriveaiitems © 2008; 2004 0y Saunaers; animprint ofiElsevierinc.



Sources or\atanmmntA

Vitamin A Content of: Selected Foods

Food RAE®
Jiurkey, 1 cup 15,534
SWEEL potato; baked, 1 small 7,374
carrots, raw, 1 cup 9,993
Spinach; cooked, 1 cup 6,862
IMixed vegetables, frozen, 1 cup 2,337
Cantaloupe; 1 cup 1,625
Peaches, canned, 1 cup 283

FromiU.S. Department offAgriculture; Agricultural' ResearchiService: Nutrient Database
Tor Standard Reference, Release 18, retrieved 2005; Data [Laboratory home page;
nttps/www.nal.usda.gov/mic/foodcomp/Data/SR18/sri8.html.

*RAE; Retinol activity equivalents, 11U = 0.3'mg ofiretinol; RAE from plant sources
calculated'based on 12 mg b-carotene = 1 RAE.

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\/itamin A DENCIENCY,

M Blindness inthe develeping waorlad
_EN[Teigicteliglolgiess
B Eallures in systemic funciiens

M xeropnthalmias; Ry perkeratesis, and
Keratomalacia

M Eellicularhyperkeratasis
M Increased risk far nfection

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



SIgns of\VatanmneA oI CILY

B Serumvitamin A of M GIngIVITIS
75 16, 2000/ RAE/LO0 mI B Cheilosis

M Bone painand B Anorexia
fragility, B Irritabilit
rritalosli
M Eydrecephalus and : J
vemiting (infants M Fatigue
and.children) M| Hepatomegallyand
M .Dry; fissured skin aonormaliiver

unctien

M| Ascites andiporial
NYPErEnRsIon

M Brittle nanls

; M Eanless (alepecia)

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\itamunDAchoele=calCelerol)

M Brogduction i skinWhien expoesed o UV
Irradiation

M ABSerplien, transpert; andistorage
M EURCHIGNS as a Stereld ReRmMene

l Viaitaims calciunianad phesphorus
NEMEGSIASIS

M DRIS

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Metabolism and Runchion
of Vatamnb

Skin exposure to sunlight

Vitamin D3

25-hydroxylase

25-OH-D3

. Kidney

) ay-hydroxylase
|

OH

Thyroid and
Parathyroid

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\/1tammnDADERCIENCY

Eromiltatham MC et al: Scopemanual oninutrition, Kalamazoo; Mich; 1980, iheUpjohn Company: Copyright by:Rese LeeNemir; VDX

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\/itamu DADENCIENCY

M Rickets in chnldren
M Osteomalacra inradults
Bl (OSIEOPOIASIS

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



SIgns of\VatanintDHoXICiLy

M| Excessive calcification e bones
B I GREY/ SIONES

Ml Vetastatic calcrfication afiseft tissue (Kidney; heart;
NG, and tympanic memborane)

M Hypercalcemia

M| Headacne

M| \\/eakness

H Nauseaandivemiting
| Caenstipatien

M Paolyuria

; M Polydipsia

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\/itamin E(TeCopnerol)

M Protection agaimst damage By reactive
OX/GENI SPECIES

M \ecoeplierals and tecotrenals

B ARSerpLIeN, transport; andisterage
M [C1p1d-seluble antioxadant

MIDRIS

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



EGIEeTICH

q
=
=
| S
=
9
(1
@

[1ICY

T~

BB AKEOWN 0T NEd R10eA CENIS
/’I

Bl AREmIa

— )&%‘115: items and derivediitems ©2008; 2004: 0y Saunders; aniimprint of Elsevierinc:



\itamin ke

M Blood cletting and kene fermation

H Phvlleguinenes and menagquinGnes
M ALSOrpLIeN, transport; andisterage

M [DRIS

Bl Best seUrces are greentleahy Vegetanbles;
smaller amoeuntsin daisy: preducts; meats,
Egas, fruits, and cereals

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\/itaminKEDEICIENCY

M Hlemerhage

M Eatal anemia

M HEMONTnagic diSease In the REWRGTN
M Hipracture inrelderadults

M Bleeding tendencies

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



dmanin
M Coenzyme Inicarnenydrate metanelism
B \ermal grewtn

M Noermal functioniaf:heart, NeEr/es, and
muscle

B AGSOrpLIen, transport; andistorage
M'DRIS

B RICHESE seurces are yeast andiiver: cereal
grains provide mest inhuman diets

Bl Destroyed by heat, xidation, and
radialion; stablewnen frozen.

onz0047y.



Deficiency Type

Features

Early stage of deficiency

Anorexia

Indigestion

Constipation

\WETETRE

Heaviness and weakness of legs

Tender calf muscles

“Pins and needles” and numbness in legs
Anesthesia of skin, particularly at the tibia
Increased pulse rate and palpitations

| Wet beriberi

Edema of legs, face, trunk, and serous cavities

Tense calf muscles

Fast pulse

Distended neck veins

High blood pressure

Decreased urine volume

Elsevier items and deriveditems © 2008, 2004 by Saunders; animprint.ofiElsevierinc.



-

L\m Call Eeatures oiniamin (DENCIENCY = Conunued

Dry beriberi Worsening of early-stage polyneuritis

Wernicke-Korsakoff syndrome: possible

B 2 [Ercephalopatly
2 _  Loss of immediate memory
‘ L PREumEsm ]

» Nystagmus (jerky movements of eyes)

o _ » Ataxia (staggering gait)
‘ !

-

-

Elsevier Items andaerivea items © 2006, 2004:0y Saunders; an‘imprintof:Elsevier-inc.



CliMicall FeatureS GIdmaITIniYENCIENCY = continted

Infantile beriberi
(2-5 mo of age)  Decreased urine output
 Excessive crying; thin and plaintive whining
« Cardiac failure

- %
_ « Constipation and vomiting
|- Fretfulness

|- Soft toneless muscles

C

« Pallor of skin with cyanosis

Elsevier Items andaerivea items © 2006, 2004:0y Saunders; an‘imprintof:Elsevier-inc.



Rivotlavin

M Essential fer metalnelism of
carenhydrates; amine acids; and lIpIas;
sUppers antiexXIdant pretection

B ALSerpLIGeN, transpert, and sterage
M DRIS

M Greenileany/ Vegelalles are reh SGUrCES;
MGSE COMES, frenmeat,; dairy/ preaucts,
andfertified graimns im Amercan diet

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



RO Vi GERCIENCY,

M ATReHaVINGSIS

M \\/Gund agaravation

M| Cracks al: COMErs Gfiithe maeutn
M S\wollenired tounge

M'Eye rntation

B SKInerupHions

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Niacin

M Nicotmamide and nicotinic acia

M Essentialiferenergy, progducticniand
metanolism

M BIesynthesis (from: thy/plephany)
alIserptien, transpert; and sterage

M DRIS

M SeUrces: lean meats, peultny; fIsh;
PEANULS, andy/easts

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



NIaCHGERICIENCY,

M Pellagrais the four DI synareme:
1L [Dermatitis
> [Dianhiea

2
3y [Dementia
' [Death

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Niacin Deficiency (Pellaara

Eromiltatham MC et al: Scope manual’oninutrition, Kalamazooe, Mich; 1980; Tihe Upjohn Company. Copyright by TThomas Spies, MD

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



l

Pantothermc /ACIG

M Critical rales inmetakolism, integrallpart
eficoenzyme A: fal, chelesteral; and
NEMe fermationiand amine acid
activatian.

B ABSOrpLIen, transport, andisterage
M'DRIS
M 2resentinialliplant andanimal tissues

M Deficiency Impairs lip1d syntnesisiana
Energy; proguctiaon

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\itamin BQ

M Pyridexine

M Vietaboelismefaming acids,
NEUreLransmitters; giy/Cegen,
sphmgoelipias, REmeE, and Steraras

A
_D)

ISErPELIoN; transpart; and sterage

RIS

M Geod seurces mclude meats, Whole
grains, Vegetanles; nuts

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\/1tamin B GERCIENCY,

B Anemia

B CNShRypenratanity, convulsions,
REUIIS

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Folate(0]1cCacia)

M Pleroyimeneglutamic acid
B Part 6iR[DNA

M Eermation and maturation ofired and
Wwinlte bleodlcellsiinibene marrow; single-
carben carrier mheme formation

M DRIS

M RICH SEUICEs Include liver; mushreems,
and green: lealy Vegetalles

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Folater [DETICIENGY,

M Impairedioresyntnesisieif DNAand RINA

M Certamnitype elranemias Megaleblastic
anemia (large immature red bleed cells))
MaCrocylic anemia

M Eelate-respensive omecystinemia
B \etral tuiee defects (INTiD)).

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\itamimn By,

M Cohalamin: COENZY/ME IR SYNtRESIS of
NEMETar emegienrin, nermallred Bleed
cellffarmation

HA
_'p)

ISEIELIGN, transpert; and sterage

RIS

Bl RICHESE seurces are liver; kidney, milk;
egas; fishy, CREESE, and muscle meats

B \et naturally feundiniplant feeds

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\itaminm By DETCIENCY,

M Impairedicell divisien
HViegalehlastic anemia
HI\etrelegic apnaermalities

M PErnIcIious anemia: B2 IS necessary,
EXIrnSIC factar thal ComBINES With
INtRARSIC TACtor ofigasiriC SECretiGns for;
alserptien.

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



BIotin
M Coenzyme A partner

Syt
Syt

IESIS Ofifatty/, acids

IESISI Ol amiInG acids and PURIRES

M Carexyl carrier; alse ias nencarnexylase

roles

M DRIS

B RIChH

seurces are milks lIver; ega yelkanad

a few:vegeranies

l Deficiency IS rares parenteral nutrtion

Elsevie

r-items andiderived'items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



l

Ascorpic Acdi\AtaminieE)

M \itamin C; oxidation-reduction reactions

M| Intercellular cement sulastance; firm capniany
walls and callagen farmatien

M| Felps prepare Iren feranserplicniandirelease (e
issuefarred bleodicelliformation

M Syntnesisiaficollagen and carniting and Gther
metalnelic reactions; antieXidant; premotes
[esIstance to Infection

M DRIS
M| BESt SOUNCES are fruits, Vegetables, argan meats

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



\/1tami € DENCIENGY,

M Easily destreyediby: oxadation, Iestin
COoKING Water

M SCURA/ (AETICIENGY AISEASE)

mmpairedwoundnealings edema;
NEMOITAAgess, and WeaknessHnone,
cartilage; teetin, anaCenneCHiVE LISSUES

Bl Sere qums

M ARemia

M \\/ound iealing, tissue fermation
_HESglelStaAtoleifise ea5|ly

r-items andiderived items © 2008; 2004 by Saunders; animprintiof Else



\/1tami EC NoxiCIty,

M Gl disturiances and diarriea

2OSSIBIE TQIE I gastriC CarciRGUeEnESIS
Renallexalate Stenes

=alSe-pesitive urihany gltucese test

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Choline

M Essentialicemponent efianimal tISSUes

M \\odely distriputediinifat, inithe faorm of:
[ECITRIN, 17 EQAS; SEYNEANS, MIlK; Etc.

M Supplemental cheline suceessiulim
aImImIshing: sher-term memany. 16ss
assecrated with Alzhermer's disease

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Carntine

M Eunctionsiinithe transport efleng-chain
fatty aciasinte mitechonaria for
XI0atien as  SOUICES GIEneray

M \ieals and daisy preguctsiare geed
SQUICES

l Vuscle weakiness andinypoeglycemia are
SympLems GiRAefiCIERCY.

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



MYyo-Inosito}

M Provides structural support iR memeranes

Ml SEUICE efiarachidenic acid and imporiant
intracelltlarsignalsiand secondarny cell

MIESSENUETNS

M Syntnesizedifirom glUcese and alse
obtained frem fruits; grains, Vegetakles;
[uts, IeguUImES; analergan meats

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



URIGUIMIGIIES

W|Referred toas coenzyme Qi (CoQ%,)

M Eunchien as essentiallcempenents elthe
mitechoenadnalielectron transpert chain

M Eunction as a fat-seluble antioxidant
M Found i s onls; nuts, fish, and meats

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



BioTavonoias

M No known immedrate metanolic funetion

M Reauce capnliany fragility.

M Patentiate the antiscoroutic activity of
asceriIc acid

M Reduced risk of:cardiovascular disease
and severallcancers

M Uprguiteus in feeds eliplant erigin

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Minerals

M \Vinerals are Inerganic elements ofr;
compeUnds that play impertant reles in
metanelic reactions and Serne as
Structural compeReEnts InIBeaY LISSUES
SUGIIES BONRES.

M Vinerals cannot be manuractured imn the
PEAY; they have 16 e provided with feod:

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Mineral Classifiications

M \Vacrominerals
M Microminerals
M Ultratrace minerals

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Bioavan apiity offMinerals

M Reducediby formatien 6liseaps,; BInding
1@, Iree fatly acids; precipitation, mineral-
minReral interactiens; erganicImninpiters
SUCHIas phytates and exalates, Sress

M EnRlianced by ascoroic acid (farnenheme
Iren);, gastrc acidity, nemaostatic
adaptations

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Calcium Metanolism

M |ntestinal aoserpticn

M Renallexcretion

M Sl GSSES

M| Serum calcium

M Bloodlcalcitumiand paratnyreid iermene
MIRGIE OfeIRer NOHMGRES

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Funchions ol Calcium

M Acguire eptimal bene mass andldensity
M Viamtain oenehealtn

M ranspert fiunctiens ofcell memiranes
B I\ERVE Lransmission

M Regulatien efiheart muscle ncLion

M Bieod cletiing

MRele R GlheSILY

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Sources o @alciunm

M Yogurt B Daricareen leafy
B Viilk Vegetanles

B Cheese M VIGlasses

B Small bones of M Clams and Qysters

sardines and M Eortifred foeds
cannedisalmon

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Calciun DENCIENCY.

B [Cower peak Bene mass

M Increased bleod PiE levels leads tor low.
PENE MAass

M @steomalacia

M Chrenic diseases, suchias colon cancer;
NYPEENnSIGN; GSIEGRBNGSIS

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



PROSPROKUS

MALSerpLien, transport, sterage; and
EXCIEnan

B DNAand RINA are phesphiate Based
M Eign-energy. phesphate Bends AR

andiot
M'Phesp

e cellular ferms; eieneray,

tlo) [ ellels

l'EnRzyme activation anatoulfersystem

M Hydrexyapatite InfbenRes and teethn

Elsevier item

s andiderived items'© 2008} 2004 by Saunders, animprint of:Elsevier-Inc.



SOUNKCES Ol PIOSPIGKUS

M Vieat; poeultny; s, M Cerealsiana
andleqgas grains

M Vinkcand milkepreducts,  MEGed additives
B INUTS and Iegumes

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Magresiuim

M Albserplien, transpert; sterage, and
EXCretion

Ml Cofactor fermare than SO0 enzy/mes
M\ euremuscular transmissien and activity,
M Bone density,

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



SourcesioitNagnesitim

N Mk M Beet

M Bread M Potatees

M Colifee M Dried bheansanad
lentils

Bl Ready-16-eat cereals

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Sulfionr

M Constituent efithree amine) acias: CysHne,
cy/SteIne; and metiienine

M Viay e considered ananticxadant

M Essential compenent Gl thiree Vitamins:
tramin, BIekn; and pantetienic acia

M F00aGISEUICES Inciude meat; peultny; fish,
E00s, driedtipeans, broccali and cauliflewer

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Micromineralsi@ace Elements)

M Essential tereptimal grewth; healtn;
andldevelepment

B EEXASTIRIGWG TGS
—AS chargedaens

= Bound te pratems er complexedin
MEIECUIES

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



lron

M Heme VsiRenneme iron

M Eerntin caries peundiraen

M EErric Vs ferreus 1roen

M Rele ofitranslersin

M 'Factors affecting treavanlaBniy,

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Functions ofdlron

M Red Bleed cell unction
M \Viyegleninractvity
M\ Umereus REmMe and RERNEME ERZYIMES

M Oxidatien-reduchion actvity in
respirateny gas, transport and cyiechrome
activity

M mmune functien and cegnitive
PENfGrMance

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Sources oflron

M Cver M Dried heans and
B Seafood Vegetanles
M Ego yolks

M KIaney, heart

Mli[Ceanimeat, poultry, MiDried fruits

B [Dark molasses

M \\/nele grain and
enriched breads ana
cereals

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



[ o DETICIENCY

IGN=RISK QreuRs
VRGERIEOMIC; MICrOCYHIC anemia

M Causedioy Injuny,; hemerriage, eriliness,

tnkalanced dret

M Athletic amenaorriea

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



lron @verload

M \ajer cause ISt nemecnriematesis

Jemesiderasisimay. lead te
TEMGERIOMatosis

RISKS GlFIren suppIements, for elderadults

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Al e
M EUNCHIoNS INfasseciation With mere than

SO0 enZymes

M SYnRtAesIs or degradatien efimajor
MetalkoelItes

M Structural relesin protens
M Intracellularssignal inarain cells

B ransport Precesses, Immune function,
alnd geENENC EXPression

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



SOUINCES, OTi ZINC

M Viet; fish, poultny

B Vinllkcand mnk
Preducts

Bl Qy/sters and GLier;
siellfish

M [_1ver

B Ready-te-eat
Tortified breakfast
cereals

M \\hele grain cereals

M| Beans, nuts; soy.
Preducts

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Z NG DETICIENCY

M [Decreased taste acuity,
M Delayediwaeund healing
M Grewth retardation

M | MmUne defCIENCIES

B SKInEesIons

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Flterde

M Beneficial to teeth enamel; prevention
efidentalicaries

M Eoundinflueridated drinking Water,
flueridateditootipaste; feeds and drinks
made using fiterdated wWater;

M [ioXICIty, TlUerasis appears at danly/: aeses
OO ma/kg

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



COpPPEr:

M Compenent Glimany: EnzZymes

M Ceruleplasmin
HReIes Inmitechendralienergy. proguction

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



SOUKCES O COPPEN:

M Shellfish M Chocalate
B ' Organmeats M\ uts
M Viuscle meats M Cereal grains

M| [Dried legumes
M [Driedfirnits

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



lodine

M Synthesis ofitriodathyronime(ls)and
tyrexane ()

M | nBIted By qoltregens

M Seleniumis imperantiniiedine
metanelism

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Sources oftlodine

M |odized salt
M Sealeod

M| Content offcow: s milksandieggsidepends
ontheranimal’s diet

Bl Content alivegelalles depends,an sail
B |GEGeRNAGYS USed N feed precessing

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



|odine denicIEncy,

M 1 Endemic gaeiter
M Cretinism

M EVpethyrerdism
M Hy/pertnyreraism

Elsevier. items andiderived items © 2008; 2004 by. Saunders, an imprint of Elsevier.Inc



Selermioim

M Compenent efienzyme glutatniene
perexIdase (GSHE=Px)

M Antiexrdant and free radicaliscavenger
M Relemn edine metanolism
M Interactioniwith vitamin &

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



IIGREY; IVET:

/Meat, POUIR/

— )&%‘115: items and derivediitems ©2008; 2004: 0y Saunders; aniimprint of Elsevierinc:



Selenun denciency;

B [Keshan diseaser neart muscle farlure ana

Eardiemyepatiy.

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Manganese

M Compenent Glimany. enzymes, especially
InmItechendna

M Achivates many: GLher enzymes

B Eormation of:connective and!skeletal
LISSUes

B Grewih andirepreduction
M Carpohydrate and liprd metaroelism

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Chronuum

Potentiates imnsulinractien
2eSSIBIE GlUCESE Lalerance factor

RessIblereleniregulation Giigene
EX[ressIan

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Molyocenum

H Role in enzymes that cataly/ze Gxidation:-
redUCHION reactions

Bl RGSSIBIE rele IR responise Gfiseme
astiimabics to suliites

Ml DefiCiency, causes mental changes anad
apnermalities efsulfur anaipurne
metanolism

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Boron

M Essentiality net Vet established

M nfiuences activity, ofimetalelic EnZyYmES
and metabelism ofiseveral nutrients

M Assecrated with cellfmembranes

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Copalt

B Component ofvitamin: By, (cohalamin)

M Required feor enzyme methienine
amINePEpLIdase

M VEcrocytic anemia

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.



Focal BPoinits

fihemajernutrients With rales mithe numan Beay mclude energy-
contaming macrenutrients (caroonhyadrates; 11pids; proterana
alcehollas welllasithe micronutrients (Vitamins andiminerals;)

e margestiplefoadicomponent, fiberis essential for-healtn,
especiallyrelatedito the gastramtestinal tract-and cardiovascular
systen, but 80% 6ihAMericans donoet get encugn iiber:

Alcenolicontains calories for heat but not for muscularwork, andhit
rmpacis health pesitively i moegderation and negatively 1 eXCess.

(Ehanging concepts regardmg the structure, function; and
utHlizatien e nutrients ithe Beay are Impoerantto Keep mimind as
they determine the rmpact ohnutient defiGIENCIES G EXGESSES OGN
nealtinand disease management.

MISCellaneausitrace elements exist i numan tissues, especially im
the skeleton, because ofitherabundance on the eanthi‘s surface:;
therressential iy mihumans 1s\net tetally clear:

Elsevier. items andiderived items © 2008; 2004 by. Saunders, animprint of Elsevier.Inc.
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