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Carotenoids
and other
fat-soluble
phytochemicals

Vitamin K

Vitamin E
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Nutrient density for fats

French-fried
potatoes

z

0-10% 10-30%

Breads, cereals,
rice, and
pasta

Vegetables and

fru
M

Milk, yogurt, = Fat-free milk, yogurt, Low-fat cottage cheese

and «w | |1 and cottage cheese and yogurt, low-fat

\!
cheese 7& ( | (1%) and reduced-fat
- (2%) milk, buttermilk

Plain popcorn, hot
cereals, some breads

Many dry cereals and
breads, rice, pasta,
tortillas, pretzels

Most fresh, frozen,
canned, and dried
fruits and vegetables

Skinless white meat
chicken, halibut,
shrimp, clams, tuna in
water, red snapper,
trout, low-fat tofu

Meat, poultry, fish,
dry beans, eggs,
nuts

e Y

Combination foods
s

-

S R Y

Skinless turkey breast,
haddock, cod, most
dry beans, egg whites

Most broth-based
soups, vegetarian
chili

Clear soup (bouillon)

Hard candy,
chewing gum

Fats, oils, and
sweets

( RSO

-

>

Fruit pies
Avocados

Crackers i

Cookies
Cakes
Pasta dishes with added fat

30-50%

Granola, buttered
popcorn, crackers,
biscuits, muffins

French fries, onion
rings

Whole milk, regular
ice cream

Beef top round,
broiled steak, ham,
skinless dark meat
poultry, salmon,
mackerel, swordfish

Hamburger, lasagna,
chili with meat,
potato salad,
vegetable and cheese
pizza, macaroni and
cheese, enchilada

50-75%

Croissants

Potato chips,
coconut

Most cheeses, rich
ice cream

Roast beef, ground
chuck; pork, lamb and
veal chops; poultry
with skin; tunain oil;
regular tofu; eggs

Cheeseburger; meat
pizza; large meat,
poultry, or cheese
sandwich; taco salad

Chocolate bar

G @ /9roups/RBCs2019 rbcsteam.org —@ @RBCsPharmacy2019
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75-100%

Avocado, olives

Half-and-half, cream
cheese, sour cream,
heavy cream

Salami, bacon, hot
dogs, spareribs,
most nuts and seeds,
peanut butter,

egg yolks

Butter, margarine,
vegetable oil,
mayonnaise, salad
dressing

4 S
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; Triacylglycerols
Sterolds .“ (Triglyceride)
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Isoprenoids VJ Waxes
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Sphingolipids Phospholipids

 More solid
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Fatty Acids 6yl aouwall (alaalll :Ugl

! daladly drigaySgjaud dluli (o dig<a dilnusSguyS yagas (e o)lic ;o
uagaall Jol ga CH3COOH JAll yaea (ls Joill (Say ¢l draas dialng
(s Linyd ol Gus eass ga 9 [2ukn) dawnl)

owl dail yile §lhi
L2109l &lawl
Omega End

dAvacall ladl yle Gl
i &ladl ouwl
Alpha End
(COOH wh (1o alail)

(CH; s o aylaill)

uagaall winji gl goy
Ul gl cuun)y dowwall
I I
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ALl dlgh ALl &l wwgio Al S0
Long-Chain Medium-Chain Short-Chain
g Fatty Acids ) L Fatty Acids ) L Fatty Acids P
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Short-chain fatty acid
(2-4 carbons)

H —
l @)
H—C< > _C | -
| 71 C—OH
H :alhllo
Butyric C4:0 pheo L KAll
Medium-chain fatty acid . 9 l
(6-10 carbons) g o 33.|9_','_0J|
e O ayaell
T o alacl wla JAgan
H—C o G| .
| "l 4 i @ngj 99 wha
H lAaoa aaliu o §jalg
Caprylic C8:0 Olja alaci 93 Lowwa
Long-chain fatty acid
(12 or more carbons)
H -
" C (||)L_
H—C C (0 C C C C
AN O BN DTN SN N NN AN AN
C CamC Cc C C Cc —OH
| P PP P PP 28
Palmitic C16:0
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:Saturated Fatty Acids dszulinll dawall gaall .1

IS Ui dopdia oS uay Laisiy b cdchine dadly ¥ LaSial asy juali
Ei,g-\lai lalailg) giaa) Fully Saturated with Hydrogen (uagyuuall iy
duidll LacY pal Ga pisd Gillg Gilgaall Gaally Gawllg Sasll Jie (dsisn

S Asudiall dawall Gagaall

H H H H H H H H H
'TéT'TéT'TéT'T'T'ﬁ
H—C C C C C C .
N
O T e T T B T L I e v e F
H H H H H H H H

@D 60193l Amaddal) ousdll Uog.oall el (WL Jgaal Uios9
(s ol 9AE 253 Lo §7955al L) EALD) 09 yains (o)) Lidimio) Anaalal)
Saturated Fatty Acids

Common Systematic Formula Common source
Name Name
Butyric Butanoic CH3(CH2)2COOH butterfat
Caproic Hexanoic CH3(CH2)4CO0CH butterfat, coconut
and palm nut oils
Caprylic Octanoic CH3(CH2)6CO0OH coconut and palm
nut oils, butterfat
Capric Decanoic CH3(CH2)8COCH coconut and palm
nut oils, butterfat
Lauric Dodecanoic CH3(CH2)10COO0H coconut and palm
nut oils, butterfat
Myristic Tetradecanoic  CH3(CH2)12COOH coconut and Palm nut oil,
most animal and plant fats
Palmitic Hexadecanoic  CH3(CH2)14COOH practically all animal and
plant fats
Stearic Octadecanoic  CH3(CH2)16COOH animal fats and minor
component of plant fats
Arachidic Eicosanoic CH3(CH2)18CO0H peanut oil

%,

e
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Monounsaturated Fatty Acids gbll pac éauag dawall (sSgaall .2
:(MUFA)

aalgiall Oleic Acid cujll Gana Jie (9gasS g G laalg Lilis Laaly clliat
Busng dawall Galaalily & ale S uilill Cgall s Sus (gl Cu) b

gl @ac
H H H H HH H H H (g
T N N e M
I\C/l\C/I\C/I\C/ \C/l\C/|\C/|\C/C_OH
HElH TR R P
H H H H H H H H

Polyunsaturated Fatty Acids gwbll pac 63agio dawall (fSgaall .3
:(PUFA)

(i< gl Galail)) Laisiy 8 aslg AL dasly (e HiST cllia’i @

“ H H H H H H H
ITITITTITTlTITITIO
H—C Colue G el 6 C.l Cu
N N N N
[Ne/ N6/ Ne=e/ 1N6=67 1367 1567 Mo [N\6—on)
HElH R H HlTH PR TR
H H H H -

0o JS el eac Bussia dawall gageall le @lia¥l eal (ag e
Omega-6 Jlg Omega-3 JI puwls dbgyrall duubwdl dawall jagaall
. Guilly (Oadall (yaigana)
Oada laisan [ylai Juadil
(Olusil @uaa
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At least
one
double
bond

1 double
bond —»

Saturated

Peanut oil, coconut
oil, animal fat, and

butterfat

Types of Dietary Fat

Dietary Fats

Fully saturated
with hydrogen

Unsaturated Fat

r

Saturated Fat

Monounsaturated

Polyunsaturated

Oleic (Olive Oil) Omega-6

. Linoleic

. Arachiodonic

+  GLA

« A
Monounsaturated Polyunsaturated
Muts, avocados, tea Fish, grains such as
sea oil, and olive oil flaxseed and cereal

bonds

Moaore than 2

double bonds

Omega-3

Alpha-Linoleic
EPA
DPA
DHA

Trans

Partially hydrogenised fats
like margarine and baking
shortening

0040 LoRs M Tuslg (s rl) G3a0 aSlgd G Liganlls saull Jadg OsIg

raadll) Allao Y Baaj JU (e J2is ab coual)

gl Quglag Jawlé Mg Jaliygu lg yind) penlll 1amy JuSygll Jlaa geu llgl
Gogpbol (ygaus Gunga lgaylyicl ligs [hlglg 5(bpung Ligr aigru
O4ilgail Aglall Adlall iiwin lg AGd Aliwl) Sy awbwill gaall gagall isg log
(o2 gag apnall @a lgilg Layle

dausin dawall yagaall glikal e §ais giais paall Ol plei Of ay ¥ il o
09l &lp3 O daclinall daslgpll Ju<isi Lo Jasy aislg iad gluiidl guc
pals 99 ¥ (. b (dwnaadl dlaill iyl () Lali dalaill (e o) dsuill
O iclinn dalyy S iny) (gay<ll 1 sy hcline daly f S e
azy IS Lal I.m.se:..a,g |o:.u;J| g8 galill §gy<ll aalg COOH JI aic
{ea2ll (ya gailing goiuay @auadl jadus La (ygu)<lla

-
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ulgy cllios g1l &ounall (Agoall guon JHE U
. .o U il dowall ghgoall
owl 9 08 sl a2y daclAo LA bl Al cllios

ias Essential Fatty Acids L'dggfwiu’i’ﬁ’ uchij;l A
i | s ! It 3
LM , | gile Ml 028 pnmj Nonessential Fatty
Gub ¢c e Jgnall gl aigalg 440, wlg Acids
Jio "guilasll a)lgll o,
Linoleic Acid (Omega-6) Ji il " udio e
Kl.'molenlc Acid (Omega-3) le \ O /

[ ol A Quwlwl guAen guowall guAeall (uia juicl o5 cn )
Lio Linolenic Acid (Omega-3) JIl &aun (14 idda gJ
12 p8) 99l o JS aie guaclao gabyly clliog aily i Wik
Lasginn i awall oKay U glallg i alaul oo 15 0d) ggusilg
cllioy (nillg Linoleic Acid (Omega-6) U auuily polll clasg

k Ll aladl o 12 04y gusl aic laclAo Uyl /

Your body cannot form Your body can form

C=C double bonds C=C double bonds

before the 9th carbon after the 9th carbon

— o : 5
I o 6 4 [
omega-3 H—(|3 = = = —OH

H

T
Fatty acids with double —| Linolenic acid

Do o oo o oo == oo o=

bonds before (®)]
the Oth carbon are H 6 I
ESSENTIAL I = = C—OH
omega-6 H= I '
1
H 1
P2 1
Linoleic acid :
\
H : o
I : Il
Fatty acids with no H—C — C—OH
double bonds before |
the 9th carbon are H
NONESSENTIAL Oleic acid

i pollg duwlw Dl el (Alaall Jio lolos *
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Gloypgl palisg.n iyl L) wiyh

ddalull 6yguall (8 Linoleic Acid dlg Linolenic Acid 4l (= JS dta I yailL

:ob and

) Jol gl 2 Iawall guai QS0 (16 caclao bl Jol
L2109l lawl caph (o wclAo alall i o Linolenic Acid Jl

Linoleic Acid Jl S0 (1 (Aol ddivall wladl wph (o) lwogl
lUilg 6 08y 9ol aie gAgH grow clilg 3 pd) ggusll aic gAgih
Omega-6 Ju S0l 138 yLow Omega-3 Ju LS all 13a

nly o ST ellioy aib aai Linolenic Acid Jl ésun (Ul Al :dAA Lo
eldio yly Jol gile aivouws (16 anisi iy dsuogl &lail (o eltio
.0mega-3 awl aile Lidlhl clalg leuogl dlaul (o

e O )0l Jiiig ddadd) ALl 080 Aagal (e Lo xas Of ansg

Da3)g09 L3 MALuslg BLS L) oA Lo US

1.0mega-6 Fatty Acids:

daslyl LaSHialy lanias ol il dawall Gagaall Ga degana (e Silic o o

daclaa dadly Jgi fasaas) Ls‘z.l.;gi Glaill (o dwaludl 9gay<Il 53 aic m.cl..;.n

09Il iyl ausy Laiazy (e alikig (Lasagl dalaill (e 6 (gaySIl wic Ho<iy
Laclibual Gle qunll )adg daclinall daylgyll acg

odal A<iiall dawall Galaa¥l eal (e Linoleic Acid (18:2)% JI yisig o

o Oluidl eun OSaly ¥ Fus dpalul lawa Linas ojliicd fylas degasall

Vegetable Oils dxilill ZigaylIS ilasll aylgll (e asle Jguaall @iig aclibaual

i gia Jasiy daniSll Gliyal dpiig oiipllg Guadill jlgag 3yillg Liguall Zusj)

) (@ s ks

dowall galaall juos waay kuogl &lawl sie go gays daclaall gyl pdy ae gill Kuogl galivow (Al Gl 2
Gl pe e dauulwll

adclaoll lylgyhl aae (il (2) guldl payl puiy gua 18 ewall paeal aliiuall ggupsl Gha aac Ul (18) Joll payl puiy 3
.oAaoall 1aa (o
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yulg Glgail o dhwbud gl o (Ul dJgda a2y Jaaall 1Aa ghdg
aac 8abj yile Josi 03 @ylal (16 daclaoll ylgPl aae 6abj gile Jows
(O GH)3 3jp 809 aclAn ) aj 8p0) wglito JSuin ggusll whi
Gamma-Linolenic Acid gl &la, Linoleic Acid (18:2) Jgaiy ¢ua
(@clho hyl) aie alj) Desaturation gubll gji Jelaiy ¢cllag (18:3)

ul Gamma-Linolenic Acid (18:3) Jigai oiy of
aalal @b e clag Dthomo-Gamma-Linolenic Acid (20:3)
Ul 093 Joaiy (1allg [Elongation Jolail Jelai ggus yuja
.1l 6o Desaturation gubll g Jelaiy, Arachidonic Acid (20:4)

Elcosanoids (22:4) yul Arachidonic Acid (20:4) Jgaiy i
a0 JS glhanl (1a layga; Jaad Elongation jal Jolai Jelaiy cllag
Leukotrienes Jig Prostaglandins Jig Thromboxanes Ji
51 @p=io o Jio pwal 1an &ygph pisi (illg

LU RS B Omega-6 to Eicosanoids

Linoleic acid

Gamma-linolenic acid

Dihomo-gamma-linolenic acid

Arachidonic acid

elon;

gation

S

Eicosanoids 47 (22:4)
e thromboxanes
e prostaglandins

e |leukotrienes (22:5)
long-chain

fatty acid
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lagaa Linoleic Acid JI e aailil dawall gaganll guan piss
oo Uil @elilhnb puwall pud) A Guolwl pé dowa
.Linoleic Acid J

olleladl dulin (16 @53 39 gl dowall Agaall g0 pies

aalal gle pwnll 638 pa=l Ipai OMega-6 kol (o )l

llw U$3 WS Wi aladl go 9 pd) 9ol a2y aclao byl (il

Qg dpAonll degoaall i o 3p pe daclAo lgy guils)
(pogl Glail wph o

Linolenic Acid (18:3) JI g0 JS g juoi ol 3y U
Alpha-Linolenic Acid (18:3) awl aule Glaiw il
Omega-3 lnai (o luwlwi lowa lhoa pisy (n13lg
asuini oi (13)lg Gamma-Linolenic Acid (18:3) JI gwg
Linoleic Acid JI (o Wil gl pwa oA
OmMega-6 Jl hai o wlwl pé lowa lhan pisy gUlug
gl Gpall oS daclio lnylgy 39 Yaus 63 18 Yaic iluis)
LWlg l2wogl &l (o 6 (gl aic wclAo hyl) Jol lolell
(aogl Slaul go 3 gkl aie caclao k) Jol

2.0mega-3 Fatty Acids:

daslyl LaSSialy Laesas Gali ,ill dawall yagasll (e degana (g€ Silic ;0 o
daclian dadly Joi luans) Lé;ogi dlaill e &EN Hgay<I 8)d aic m.cL;.n
09Il Silyd aazy Loy (e Alidg (Liagl laill (e 3 o<l aic (gsiy
Laclibual Gle @uall §)aig daclaall dailgyll sucg

al<iiall dawall GalaaY pmi (= Alpha-Linolenic Acid (18:3) dl ysisug o
OLusidll uan GSals ¥ Fus duwlil Lawa Liaas ojliic¥ Tylai degasall oial
Ogalull &ualag) cllawdIS A3 aylgll (o asle Jguaall @ing aclibaual (o
Jgallg Ygil<llg Ligaall Job Cujg GLSI jas Zujg (JySlallg digillg
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&Ai, Linoleic Acid (Omega-6) JIl g0 Jull ga lasg
owall o Glgail (o degaaal Alpha-Linolenic Acid (Omega-3)
«glito JSiiy ugys 29j dalAl gl caclho khyly daldl Jauls (nillg
clubl gji ollelas 6ac Ay Alpha-Linolenic Acid (18:3) JI Jgai ¢ua
ol wgpall uS ol gl Elongation Jglnig Desaturation
EPA 1y o jop (nallg Eicosapentaenoic Acid (20:5) Ji

Elcosanoids JI Ul Joaid Elongation Jolai Jelai) EPA JI gAl,) pof
Thromboxanes JIl go J5 glihnl (1a @93 Jass gullg (22:5)
.awal lan d)gpa pisi (lg Leukotrienes Jig Prostaglandins Jig

Desaturation glubll gji Jelad Eicosanoids (22:5) JI gaas gl oSasg
Docosahexaenoic Acid (22:6) JI awl panidl S all e Jnoail
.DHA JU 8ale o) jop (nalg

2 ¥ Omega-3 to Eicosanoids

Alpha-linolenic acid (18:3)
desaturation
(18:4)
elongation
(20:4)
desaturation

@ (20:5)

EPA (eicosapentaenoic acid)

elongation

(22:5)

Eicosanoids “&
e thromboxanes
e prostaglandins
e leukotrienes

DHA (docosahexaenoic acid) (2é:6)
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:DHA lig EPA 11 Augal

LUALU odudl 3a2dl (AAd
Promotes Proper
Cell Turnover
L 4
adull jghil peas
dugoall LUAL
Support Healthy
Development of
Blood Cells

L 4
ducqll GuAs (ke acluw
Assist in the &,g0all
Creation of Blood Vessels
L 4
Jaa oo LUAJ poas iy
6l douwall (Agaall
Inhibits Free Forming

Fatty Acids From
Destroying Healthy Cells

EPA

dygoall Gluanll @ilhg (pwaj
Improves Blood Platelet
Functionality
L 4
oblavll JJddas
Reduces Inflammation
9
auldll obgill ¢g9an Jlas
Reduces Occurrence of
Heart Attack

4
wbiagoll J&i 18 bjgpa j9a wusli
N19lA)l il pe
Necessary for Transport

of Nutrients Through

Cell Membranes
9

pall G8a3 A
lmprove Blood Flow

DHA

u%)10)) Aunndnl) wasg US National Institute of Health cuog) $DA)g
aolwyb DHA Jig EPA J) o U5 uo 650mg/day Jolih &) &uibg))
4g/day 2 Omega-6 J) &uns ang «Omega-3 J) 00 2g/day w)
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lagoa Alpha-Linolenic Acid JI e aaill dawall yagoall guoa piss
.aio il wellhnb ool pbdl A Guolwl pé dowwa

adyull Olleladl Al (16 @53 39 gl Gowall JAgeall groa piss
clho byl (1l dalal (ile owall §jaé pasd iihi OmMega-3 ol (o
daclao khlgy guids) Wl LS WS Wi Gadl o 9 pd) ggusll A
(09l Glaul W g0 gy dranall degonoll W (o 3ji ac

use yule OMega-6Jig Omega-3 Jl go JX bie pll cula pisy
anlhg Omega-3 Jig OMega-6 Ji o ¢S wlry clalg bl cula
.wl=all Jah Ul ada Ul DHA Jig EPA JI

a0 lnil DHA Jig EPA JI o JS glinl (ile ownl §)38 g0 pe by
18 &nlag clall (na glalon leail Ul Alpha-Linolenic Acid Ji
Lanllg oL cujg ol

Alpha-Linolenic Acid JI yolo (ozi L (FAW) (WL J9aad) yansg

:lR3lvos9
Food Serving Alpha-linolenic
acid (g)
Flaxseed oil 1 tablespoon 8.5
Walnuts, English 1 ounce 2.6
Flaxseeds 1 tablespoon 2.2
Walnut Oil 1 tablespoon 14
Canola Oll 1 tablespoon 1.2
Mustard Qll 1 tablespoon 0.8
Soybean Ol 1 tablespoon 0.9
Walnuts, Black 1 ounce 0.6
Olive Ol 1 tablespoon 0.1
Broceoll, raw 1 cup, chopped 0.1
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:aowall (Agaalle dole GUAALD dygid

dua Ll aalgli o (eludi¥l pac daasia gf duasng) dawall yagaall (<ay .1
idelaall daglyll duwilly Gaagyaaall Syl aingh cuwas (uiél)d (aéglaia

4 . , , A
Gl (il A9l Yl 9l
(oo (o aclAaall gy

/

aguall ljd gAgis i lola
g cclAall b cpinlAll

ualail) ghd)l go cualido guai) ghall go (ngiwall guaj
loaengi yile Glhil (Guusleio loaengi yile Glhi (olasLl
(&9p0) Trans awll ) o .(¢9p0) Cls ol |

Cis J5uy whill gAgs (13§,
Ul caelAoll nyll) duuidy
ol gAaoall aludw cliajl
Ol gy Jolll @alail A;
ol gSay U (nallg glall (14
cinill 138 g9y paiuy

Gaoall hdly g (1o
Trans golnill 93 owall
ae Ohall alei U 1A bolas

Aa=edlai pacqg lane

H1TH
| c=C\ |
, | c/” N\e
¢ |\ |

H M

These two nelghboring hydrogens repel each
other, causing the carbon chaln te bend
Thse two hydrogens aro akdady

as far apant as they can get _
N
H H
H N
v
Trans form (straighter) Cis form (bent)

Trans $9;00)) §glnin)) G313 dnowa)) yolaaY) (g3 1o dale
L) g 8o
WH 623)gin)) dnuwd)) wlnn)) phen Hgss Jind) B guud ong EUA)
)220 oo V) Trans 99300)) 221gi Vg (Cis 0g)an)) hnil) uo deuh))
Jn)) i e 2)agn)) oaumlld aeains
=
“_
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danlall b daslgiall dnrdn pill dawall Galaadl eal LGN Jgaall ping, .2
(M Lilnia Gy gl S Lo 3)9iSall glis L Jia (las)

Unsaturated Fatty Acids

Common Systematic Formula Common source
Name Name

A. Monoethenoic Acids

Oleic Cis 9-octadecenoic C17H33CO0H plant and animal fats

Elaidic Trans 9-Octadecenoic C17H33CO0OH  animal fats
Polyethenoic Acids

B. Diethenoic Acids

Linoleic 9,12-Octadecadienoic C17H31CO0H peanut, linseed, and
Octadoez-9.12-dicnoie acid cottonseed oils

C. Triethenoid Acids

Linolenic 9,12,15-Octadecatrienoic C17H29CO0H linseed and other seed
oils
Eleostearic 9,11,13-Octadecatrienoic C17H29CO0H peanut seed fats

D. Tetraethenoid Acids

_ 4,8,12,15- o
Moroctic ) C17H27CO0H fish oils
Octadecatetraenoic

Arachidonic 5,8,11,14- C19H31CO0H traces in animal fats
Eicosatetraenoic

4 8.12_16-eicosatetragnoic acid
5199 Asadiall dawnll Gaganll ya JSI iglall dsuil) Al §yguall pings .3
awall duilasll ulgall 6 PUFA gluilsdl ac daasiag MUFA glilsdl @uac
39 4 30 S e unis aalot doadiall dquwall gagasll ol s s
Butter saujllg Palm Kernel Oil Jsddl yaa Sujg Coconut Oil aiall
@3¢ Gang dawall yagasll aalglhi Gua 5o Beef Tallow gydull padillg
dawall yagasll aalgiig (Olive Oil Ggiaill fuj b dlle duiy glubiYl

)4 Sujg Canola Oil Ygal<ll &uy (o JS o dulle dawis cluiYl gac daaela
Ohac il Sujg Sunflower Oil guaddl Hlga Sujg Cottonseeds Oil (ladll
Aailill Sigaill (e Lo yaeg Flaxseed Oil QLS jia Sujg
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SATURATED FATS AND OILS

Coconut oil
Butter

Beef tallow
Palm oil

Olive oil
Canola oll
Peanut oil
Safflower oil

Sunflower oil
Corn oil
Soybean oil

Cottonseed
oil

. Monounsaturated fatty acids

Polyunsaturated fatty acids
Omega-3 alpha-linolenic acid
Omega-6 linoleic acid
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Fatty Acids in Common Food Fats

Dietary fat Cholesterol saturated monounsaturated polyunsaturated
(mg/tbs)
Canola oil 0 ] ] ]
Safflower oil 0 ] [ |
Vegetable oil 0 ] [ ] I
Sunflower oil 0 ] 1 [
Olive oil 0 ] ]
Soybean oil 0 ] ] ]
Corn ail 0 ] ] | ]
Peanut oil 0 ] [ ] ]
Cottonseed oil 0 ] ] I
Chicken fat 11 ] ] ]
Lard 12 ] ] ]
Palm oil 0 ] [ ]
Beef tallow 14 ] I J
Butter 33 ] ]
Palm kernel oil 0 | ]
Coconut oil 0 O
| [ | [ | [ | | |
0 25 50 ¥5 1000. 25 50 75 1000 25 50 75 10
Percent Percent Percent

Triglycerides a2l OUSLL (Wil

Hdawa galaal G ge Jgpuuldll Syl (e 2iii Lill SLSyall (o dcgasa o
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JBwUl aal 10 bwlwl 9y el JEVaYY
(o il alaiodl olwolinall Joa adlnl
ool puuill Carrier of Fat owalu Energy
Adipose Tissue Soluble Vitamins Source>
. y . y . y
f N f N

18 yrwlwll |@yg9a
olgSlall peiny jgsuill
Sensory Properties

tn Foods

y

A\

LA dicg awall &lan
Gyl plll e
Insulation &
Protection

y

.Triglyceride Jl ga juwlla (o9 jwl Syihey gib 1 24l Jo£g JAon :dolell 6acldll lgpSas 4
.ol palanll (14 LS WS 9 keal yihes dowall algall o 19 JS gl Ias s
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Energy
Source
Satiety .. ' ___.»_Calorie
Value W "~ Reserve
Insulation
Sensory . d
Qualities - and
Protection
Micronutrient
Carrier
Oaudlg oulIS ddilasll Sgayllg Ggandl o JSO aupuulell SLIG aalgiig e
sjalall mi¥g<lally Backed Goods 8jgsall giliadllg agallly Margarine
G109 Silpusallg joidulg Dairy Products wulall &ilsidiag Snack Foods
.Salad Dressing aaluull
= f :
% 3fatty acids bond with - These reactions produce
5 one glycerol in a series g a triglyceride and 3 water |
i of condensatton reactlons ’ molecules ‘
i
‘3 ester linkages
Glycerol S
H,_,o H20 H,0
& R
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Phospholipids Glaugaingall WL

g Jopuualill sgia Syinl (e @il Gill SliSHall Ga degane (e Silie o o

cllaiy laily TG A (e §ral) Siliugd degane ] diLodl aawn unas

999 Cilusslgbugall caslig (&M dawall Galaadl aal Jus Ciliwgs degasa
9."“ Lola

é )

ol (o pawadll Jai
Oliggpgull go leja @lic
Lipid Transport as Part

of Lipoprotein

- . )
A Emulsifiers gulaiwl Jole

clal @)l5 WA Glowall Glaaall
clol Lo iy olawgall degoao

\ / - /
s p g6 Glawdgdwgall Jaas C g}j;\gw:wcuiflfcg LL
Phosphatidylcholine O e

Membrane

1<llg Ligaall Jgag Peanuts iligaall Jgall (pa JS b sty JSiiy aalgilig o
Clagslgiumgall pal Go (giuulll yisy Sus (Egg Yolks gasll jliag
O9Sall jrigalall giua b Sl Jale )9 casly sillg Gl b Sazlgial
diugaiia b Culgill aal i GLig) J3I of (gaslll yuacy uillg Gaull (e
(algyll wic (ya Gawul

Baka". - ‘,, ',
¢

¢

¢ .
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Sterols GUguill :lsyl)

dg<a Laig<y cuatig Waxy oads plods gialli Gill cliSyall (o icgana g o
Multi-Ringed Structure lauasy dlaiall ASlEINI (e degasa (e
oty Joptlil ule lantaiel Ga Sy
CH, /1/ Moaga Gl ey goini ¥)
\ Do Not Have Glycerol Jgjuule
Gl | L lalMail @usy gialig «(Backbone
Do Not Readily slall ;8 &gty
HO .Dissolve in Water
@ilglLy) OLusi¥l paua b 8ualgiall &i¥gyuiull pal (e Cholesterol JI pisig o
ligSo (po lig<o iLalan 1. casly Sua (agngll g

19l el
Component of Cell
Membrane

fdﬁmu asuling Q.u.o.ﬁ)|\
&apguinll G ol
owill o god
Vitamin D JK
o l|@3w}£| Vitamin D Sterol
Qadgpill wligosallg
Progesterone JK) s HOMmones o,
gl Olilpiidlig ‘_
Glucocorticoids
dwiazoll Olluidllg Progesterone Estrogens
Mineralocorticolds Glucocorticoids Androgens
Androgens Jig
(Estrogens g | Mineralocorticoids
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asle Jouaall §Say LaS wuSll Gain bl J<i Cholesterol I guisali pisg @
o0 e Gasy gine e LI Jgaall sy fua dpan dyilgaall ALY (e
O MM Lihia gld L Jia) mg/100g Jb 8yia Cholesterol I

:(elld j<AT 0l 8)gi<all

34 JolIl culall
16 6lpall culn
140 6aubiall

70-90 danioll guall
260 jaigalall

200-450 dlols dAy

3100 Jasll Ao
230 joill S
100 cpapd! claw

Cholesterol Ju &u1i2)) jalvn)) yis) go (©lelay) dae)) ao b B dun
4019 a9 Jugulallg yau) KO JS aubg

:olhallo

Jo e waagily Cholesterol JI wbgiwo glail gglaall anij
sl A Qs gl Wlawuwlg pgalllg yuilguall Growwllg Al
.auilgun)l &3e L Cholesterol Jl aalgs
A A AW AW A A Ay
3 p8) gagall (16 jwdo J5ib yile wlgpinl aalgi Lo Wle
(6pwgo 3 ad) gagoll yile OH JI dadag (ygsiy)
A A A AW A A A
JI ge dalino JKibl obbil g1a aalgi gl olguiul) Loy
S13Jlg (Jopiwge)l 9 adlw Oljydoy s o Jio) Cholesterol
pan aulgual aaell o aalgi
A A AW AW AW A Ay

‘25;5—@ /9roups/RBCs2019 rbcsteam.org —@ @RBCsPharmacy2019 L’r
Ll

S .



RBOPharmac%: Nutrition and Diet | Oloallg ayaill 4 %ramw|

£l 1a Cholesterol JI wbgiuwo

:0v0 US (J] Aagoall Cholesterol JI &slsgiuung &0 xul Adukal) JaJlaill cowsds

Total Cholesterol:

Ja a9 .200mMg/100mL (o Jal aioyd oosi gl Jady *

095 aila 200-239mMg/100ml ¢w o aglyio qioud Cuils

240mM9/100ml e doudil glasl Ja y1a bol aganll gile

duileg)l aulall palolL alnll ighad 8abj aany 9osi lila
(el wlnill dnlag)

LOL Cholesterol:

Ja y1ag 130mMg/100mMLé (o Jal aiowd gl gl Jhady
uile g% aila 130-159mMg/100mML | daydll glas)l
160MQg/100mML e ainé glajl Ja y1a ol (sl agan

(Jaal gagl gi§ Ja Wals) Jle gad ua 9<i paubil gl

HDL Cholesterol:

G0 Jél aioyd 99si loaic dylle §ighi 93 yo%)
(JAal gagll g5 alajl lals) 60mMg/100mL

Desirable Blood Cholesterol

18-

Coronary Heart Disease
Death Rate
:

140 200 240 300
Blood Cholesterol mg/100 ml

.1100mg/100mL o Jal gy pjll galgll gil IgySas 6
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i

tcholesterol I Cilygiug cldijl ligay guiy Gpudllac ,4ai pe yil cyh
Layghall ,a gaig

Cholesterol dI dbigiwa dalyj a3 lag Gilw y)de 100 e ploi Le< o
Cholesterol 4 p<hyily Eua Bavasll J<EG ] Gladidl @uus (ain LDL Jig
0o ol @auill hning alisal Ll 5951 Lea ggaull slegl jlas e LDL, Jig
PdlﬂgiMlmhg&gbglﬁ’&§)ﬁA9)gg6M|Mgad>B
$aaill chgBiog oulutwsil 1] 5984 Lan Sasasll Jeiy Guaiall slegll i (paia
5yplad (Alidig « IS JSii gganll slegll 1ia dlawlgs sisall gasll (3 sganl)

) il guasll BYEAL i s

ayladl| duld dygi
(&)l &l (1ag)

S U1 Glpidl (16 Alaws Ul

aygoall drcqll pad alauwsUl

s g
19 A3 ail (18 5aalgiol

ducqll aal ¢pod Alawsll

- elos
Slen @it £loall &,320l d,g0all

J1HA 29 wladll - - .
. 03j9Ul aal (pod alawwsill

Cell lining
(endothelium)

Muscle layer

Beginning

cholesterol
plaque

Advanced
3~ cholesterol

plaque
Left coronary
artery g
y lerosis
Right — & 3
coronary Blood clot

artery S~ "Complete blockage

Area of occlusion
Area of muscle damage

Pulmonary
artery
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:Cholesterol 1l gldiju Julngll CilaLii)

% .6auidllg doyysilg 639lg (nalllg (uilgall gowdl e alein Uy aniy

oleinl (nakh (e guoaidl jlga Cuj gl 83l Cwj gi gopl Cuj pladiwl JAd;
.Olaludlg

092l glgil JAadl go (alall g9ay) alaallg clawll o S pisy
983JL &gl pgalll cuiaig ple Juiy pgalll go JUAUL aniy Cun
(Quld guylg) adlw gl aygib a2y pealll Y51 JAg, LS

% (&b gUlaoll gil go0) ple JSiiy yUldallg dddall dashll cuini pni

halgullg Gleldilg anllg Al jlan Jos pay ani
(paldoll 6;9ifall Land Wleg Glayluly Gajg cha)

(alllg yifo) gounlll (né cuilols (uidy Joliy pouug

% -aildiiog culall Jols (na Jlaiely aniy

0 JUS Ul cuinyg dlagulg UgSguillg &unipalllg dupell wbglall cuiniy pniy
.jgallg @aidlg gallllg yulall Giwallg yulagull Jgdallg Glpusall

% ool (ke slaicllg algallg JLaall o JuSUlg pawll Al Yol pni

gl gjgll Ul Joogl gjoll caudiig gyl (ol &al) dwjlooy aniy
WUl ja4

s (00 Luadg U39 b9 oyl B39 Ly gl plai USio Jaa Lo calo
LDL J) 6 Lia 99..‘.-"; b Jgikaa ) Lo Uio 933 §$Solia pis Lo
(:p 19O rmis Lo OSILa Jgloc)) S¢s23 b G uiad HDL Jig
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Lipoproteins Clisgpgull Lol

Jals dawall slgall Jii Gle Jasig Lajdull b dlaia Slbja e o)l Go

Lipids dawall slgall (e JS alaiil (e aiitg «Cholesterol dI Lo Lay gauall

Ipas slally JMai¥l le 6yud awuy Lae (Phospholipids Jlg cilixigyllg
Al ol le Polar Lipids dudadll Slagalll géagil

Polar surface

Glycerophospholipids Cholesterol

Inner core of nonpolar lipids:
Membrane protein

v

Cholesteryl esters

Triacylglycerols

Surface:
Membrane protein

Glycerophospholipids

\ Cholesterol

algall ga H9<ii Lipoprotein JI diuja gl Gl <&l o daads fua e
O diads Loy dayaig (Blgill Y S pall (paia guingli Gill (TG Lulle) dasal
dija (e adlaiul JalaS Jasl illg jall Cholesterol Jlg ilslgawgal
O b &gl dalall Tjglan slall cuaall uiyll 99<s Zua Lipoprotein
daivigll culijal) JSEG iy (dawall dddall Tyglaa clall o)<l Juill o<y
slall &anall dusylall &8l Apoprotein {A, B, C, E, (a)} dalilall laclgily

-Lipoprotein I sg3a oo

Y16 dogleall wag 59 claly JUAUI dan auus) oo (1Wll adaull (ke Apoprotein JI o daduln &Agi gdlgll (o’
(opaag)l gwya (1isy) ia 2aliv WX laic §)gisall apaly yilell (14 piaalb WS Ol
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Lipids or Fats
(Hydrophobic)

Phospholipids Apoproteins A,
Free Cholesterol B,C,E, (a)
(Hydrophilic)

.ol pall &)X P2 o penl Lipoprotein JI abja pan 9% :ahallo

Lipoprotein Classes wlivgpaulll duins

SMIAL ALAT Lillg LSS cuuny glgdl Buc L) dilivigyigulll dubal @i @
Ll AU<Eiall aigall (o lalgisa

:Chylomicrons auwglisl Gslaall

Ul &audall eleolll (o douwall algall 3l (ile Josi (ullg
S ) Basey Jaid Faglacll LUAN pe (iglaolll ghgall
ae) wioh dlgoaall dawwall gagaall 3Al (e Joasy (13llg
lipoprotein JI pjil huwlgh el Gl Julas Gy
JS glanl (1a LA ié o l@oladiwl iy (Lipase (LPL)
Sgoall yipall il gladihi glalig HDL Jig LDL JI (o
OWLS o 1aa gasioll Walginoy duuglis)l Gilaall juoiig
ajjg Joao o 80-90% (Jaley o JLui cun gl

34 828 aulill dpalaall (16 pwall (olaiol jS35 8

.Joll plaall (1 Sl Gupa e JopigSlg iliigngullly geaall guini aiy 1Al sl ©
.olelw 2-10 Jaley bo chylomicrons JI (o dowall gAgoall AAT dulae @iy
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Very Low-Density Lipoprotein (VLDL):

el W o aldle duws gile allginb ol (13llg
a0 JS s 6abj ge UAaa (aijg Joao go 65% - 55 Jsuiy)
.Chylomicrons Ju d&jjlao wlaudgawgallg Cholesterol Ji

Intermediate Density Lipoprotein (IDL)°:

(polhnlla) alell gaysy iy a0 gic Wgapiy j)io Ug) gils ala) -

Low-Density Lipoprotein (LDL):

Cholesterol JI o & kel (ke ajlgiab jwoiy (3llg
.(ajjg Joao (o Cholesterol 45% JI J5uiy)

High-Density Lipoprotein (HDL):

45- cliggull JKiin) Cliggull o duws gilel (ile allgiab juoi (nillg
blail yile Jo=ig (aule 4alis) giah cUalg ajjg Jaao go 50%
aJgay Wwpeg diwall LUAJ (o jpaiall Cholesterol Ji
"ojliall 2SI (Ul aldig (Al &iaa oliyign gl
Jo=s gl ofos LS .Remove Cholesterol from Blood Stream
auléll GAlolL &bl gatho o Jléy oo LOL JI auwsl gio (ile
May Block Oxidation of LDL in Order to Reduce Risk of
Gl gw Jué olawwl aie aibgiwo gaiyg Heart Disease
Pre-Menopausal Women Have Higher HDL.

77 T L 7

AN
Free Cholesterol bound
cholesterol to fatty acids

.VLDL Remnant ouwl LAyl ayle @liay i gfoy 1©
.eleolllg 2l o dS Jud 0 HOLJI guini o) :girol@l gile ™

‘3];_@) /9roups/RBCs2019 rbcsteam.org -@ @RBCsPharmacy2019 —L’r
L

o



RBOPhatmac%: Nutrition and Diet | ©laallg &<l 4 %rémhwl

g

Absorbed fat travels
as chylomicron

P,

, (=2 \:)Gﬁleﬂ“q ?

VLa, Fat produced
b AN by the liver leaves
Fat to body ;l . |asaVLDL
=Y

Fat to body cells
after breakdown
by lipoprotein lipase

tissues via
lipoprotein lipase

Chylomicron

Also called remnant to liver
IDL
| |Body
@ cells
LDL taken up LDL taken up HDL arises from the liver and intestine
by receptor by scavenger and buds off other lipoproteins. HDL
pathways pathways transfers cholesterol © from body cells
(in body cells) |/(in blood vessels)|| mostly to other lipoproteins for disposal

:dilegll Auldll (Alyill L6 dyghall Jolge

.Family History (ilell Ayl

\'[ .Smoking ¢paaill

.High Blood Pressure pall hen glaj)l

WAlaailg 200Mg/DL go psi dasdl (Sl pall Jopuwgs el
.(Hyperlipidemia) 35mg/Dl o Jal yul HOL JI ¢bgiwo

\'[ .Diabetes (Sudl clall

ailadl Ul aala UL dakAiioll (pjladl Glgiwo (AlAAI
Lack Of Regular Exercise And Obesity.
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cAulall algill g Adgill Asldgll

Saturated Fat asuiwall d&owall algall (o (uilall y)lgll Julas
.Cholesterol Jig

33=i0g MUFA glublll pac 63119 dowall (Alaall & 6abj
joky pac bpiy (ol Cuj Anlhg dglitall PUFA clublll pac
.logy l@io dagouuall Gl

QAW go ulall 3jlgll 8ab;]

aJglita)l Calories wlppll (o &xals ds (e Jgnall
J1anll gjgll gile dAaalholl @jglai pacg
(aijg Add) U (p gl 13])

.l ge gl

103029 J1 (16 aluAg giSudl clall 2o

W o e o e e e

Joaiin il agowal 3l jolais U) obySudl dlaiwl (o Julaill
(191 a%) @giing aunlall opalall s b Jio dowa algal

o (OLil) o ULoS9 A39aall (o ULID Luw 9o LD (niny

}(codm)l Lol U9Sio9 A9 rSal) Asail)] Q0w 6 plag QAL Luss
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:Fat Digestion gaunll (plnigly poa

cllag sagall jan sl g ml..u s AUl Sualaall b LiySa La< o
Al daala le Jazy gillg (Gastric Lipase "gasall jlulll |o-|”)-’|| dasulgiy
Oa JS Gl dlalull Joh dawging 8yuad dawall galaa¥l &ld wipanlill
HLE Y Gaa o w ] Slialal gl Jgyuulsll ) d8La¥L 8)a dawa alaal
.|o;j.’|‘>ll lamy dlulull dlgla dawall Galaa¥l Shd ag sl ALENS

Pancreatic Colipase owl guulSidl jull (e @l :dAnllo
.1a=0ll julll pujil Iacluo logjl ojicl IA;

|I| Very minor fat
digestion in

stomach

. Fat digested mainly
info monoglycerides
and fatty acids by a
lipase enzyme relea
om the pancreas

. | 3| Bile made by

the liver aids
fat digestion
and absorption

‘aw

n‘) :i' :
SIS

. Fat absorbed is mostly
made into chylomicrons
after triglycerides are
resynthesized in the
small intestine and
transferred into the

lymph

@ Less than 5% of
fat normally excreted
in feces

.32 daan &l palanl g6 awall (plnioly aAa Ka5 2
hdd Aol haugll goi (1a=oll julll Josy B
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g0 JS Ul Al OLSW pAa ok Wl US3 as
Jopuwlllg Free Fatty Acids (FFA) épall dowall (agoall
A8l e Jgnal adall goan gldiuwg ¢lallg

gl &8lAUL Clawgs degano GalA] gl Jopuldll A ¢ua
@y Lo Wya) JSiii &y@all ddulhg gl agll aailihg aal Jgas <‘

093y Joau (1illg Glyceraldehyde-3-Phosphate JI awl
.Juw)s ddla o Jaas gull Pyruvate (il

pwl Wi ddae Ul FFA 8al dowall gagaall gAAT (ua (14
gpondll glniél @iod pi gl B-Oxidation apl 6awsD
Olgain glallg B &l (o dugySgynall dlulull go gupAll

cJu)s adla gan Jay (1illg Acetyl-CoA (Ul laaygy

e C16 (| &lay Joaw aila C18 cujll Aoa Wal g8 Ay
poiwsg Aéypnll guai C14 (il Joai 0 (s ujd gj Gupbb :II:
C2™ JAIl (Aaea ] dni gl gl (€12, €10, C8...) ©lgaill oia
aaln oy Jaayd Acetyl-CoA (ul i )93 Joais (nillg
-0 2T (iilisg cladig ATP aalall ¢po LS qiis illg QuwyS

Acetyl-CoA JIl oligja o 3asll ile dyidl Jaai (Ul
.622lg ouwa (A0a digja o bl

o
MA/\/\

O%
2ok

(@)
———— ~— i
’.\\‘] caxo\ falky acid\
bockoone tou\s

L \léda oxrdation
A\ cerxral de_\r\\, e ~ wAany Qc.e.-\\,\ Cobhs

5-v\os Phate

.Propanoic acid (C3) JI abja Jxss aie (naiiiuw W &8 998 Ola aac 93 awall paaall g8 Jla e ™
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. pawallg Oliggullg Gbyfuwll go JS olldiwl ge Uil JSuidl pey

G\ucose.
G\yeo\\ss & Sugaxs
1 l %G—\\’cero\ (—Q(om 'FO'\"S)
\[ru\la-k_ &— Awwo OkC\dS
Ryruvate $
Oxidokion \L’

r

Ac.e\-\.]\ CoA i Foy acds (Scom Soxs)

Ao rCidS

Acia

Cikvic
C Vc\e. i

— Ao rC1AS

A
Oxidotive Presphoryladion —>

s puasalll S (ol Jg pusalillg ibapSall (pa IS YA ail dbay daadls o
(S ddla Gann JAail Acetyl-CoA JI I Joati illg Pyruvate
@@mm@mlwal@malwwéhmmwgs .
ol 0y93 Joaly gillg aadl £33 Jeliis Pyruvate ] Jgali Ol cilivigyall
O duira¥l Galan¥l Gasul (Sas LaS (pu)S d8la Gain Jaaul Acetyl-CoA
O Jaai Of dxisedl Galeall yasud (<aig Acetyl-CoA I 6ydilia Jgaii
Acetyl-CoA ! Jgali Ol Ogu Lurn)S dila

Gl Sydilin Joal aupuulill SLAEN (e dealill dawall Galaa¥l ol daadig e
+Jals (Ju8 L1)S3 LaS Acetyl-coA
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(ol pual (j<an) duwgSc Si¥gal Ci¥gaill oda wlasa lialei ol as g @

Gl Jliall Jasan e Siliigyall of cibyySuall (pa 831 Silias Joliti (544 <llilg

dalall e dialsj aic Acetyl-coA JI Jugal @iy O OSas Eua (Ogaull @Sy
dganill ddulall JSEil puanll G SI)TI Gillg FFA 88 dawa yagas (]

Proteins Carbohydrates

glucose, fructose,

amino acids nalactose

Nit;UQ'IE” Glycogen Glucose-§-Phosphate
oo z

tissue Y |
protein

Lactic Acid Pyruvic Acid

Urea

Cycle ’ Citric -
Acid Electron Transport Chain
Cycle «

Awlil) Jadl Uoxt (o W a3 M cousal] £ Lidsan colia (ndg 1xaaig

1ol D38y 5303 Uloly g Adlasll Lics 339 auall Lisal

Olestra

Eautall @lgill sliacy @udiu sillg dawall algall Lelia Jusy e Sylic ga o
s O 99t @aills Gubua ¥l Il d5La¥l dalidall mi¥gSiall dawall dasilly

il glgil (o £95

CH,— O A~~~

A (o]
awAAANS O
O JrA A Fatty acids
o CH,(CH,),COOH
AAaanr0—CH, o CH,(CH,),COOH
0 A
CH,— 0~~~
NN o

Olestra
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dawa yalaal dilad dlawlgy yiuga joySu sgia o wiSyall lan (gSiyg o
Jelali illg 3ya daluuSgyaun Clegana dyilad clliag joySull Ol ploi Sua
ole d.;;.u 3alide dawn yalaal duilals d&aldll dunasll wiliagll ge
JySall gl jlualll Silay)il Al ddalallg puaall IS jiég pun @lgs 9a 1S ya
puall Gl Sppa @l paiy ¥ dils il < (obaiadl (o agiay las
wapaulell abiMic J#idus jlulll) Indigestible Provide Zero kcal
JoySeall cliSGie Jiidiy Sully aalaiyl wypali G o Lo g
(gySanlle Cipiy jafiss Lad dlila dullyd dile] o (9 Gu

P
&\ |
5
Fatty acid | ' ] ( Fatty acid
Re; il
&/ glg| ©

Ga JIiy ails Riall LSyall 1as dSéin (ash oang dil JlaIl g¥g )<Ig o
laalaial @icg dian Lailigal l).la.n qaaually dalgall Slisalisall Gablaial
el &gl Silisaliadll Gobaial o Yo dawall algall Ol jSds Eua

orlistat JI jlull Glaio e wliay Olestra JI gl ples o 3 U :ahnllo

.ol gli 093 VI YUl @ang Ygaall pAaa huis yile Joi (llg

£20)0 (e Aagdd) asaaig bliill asaal) Abado 83 gal X33 allly

+e0MOBLL Aac2ad HAL Lilys Bglag ...olid (aly

OH JI cailihg (naal ga Jolg FFA ga 9@ Aaaalla) clog jiw| gile Jnail Joég ghoa gojly éiunlll Jelas gil 1gys3s s
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Aids to Calculation Cblwall (b 6acluall

s JSo dualall @all yuads b dlasiuwall Slaslgll BMEAN daadi La TS o
aatial 4310 gale (0 paall ol nd S eyle aaiad il gagall AL
8ualgy slpadll lieg) b Jaleii sl un o b wighll Gle Hjoll wibua o
@ladiuls 8)yall daja Jlasiuwl Slall dbilga (pa wasll b aslis LaS kg I
Jalea yisy cllily dagiall 8)hall dayn Jasiui Ll :)Je g0 «ulaiymall
o laeadiug Sill dualyyl cilgadl eal (pa Conversion Factor Jugaill
4347 ale dalya b Lidalgs il dagall Sililual

1U9allly Liilad Liada 6 aen Ul Mag

kg Jig 2.2 Lb JI o US b Joddl %oy (1l Tkg Jali 2.2 Lb JS
olas asla jgll (e lpss

rgwnalgll guld gw Jugail Joleo (959

221h  1kg o
1kg *" 221 :ajgul
pad aab upall AT Gl 8aalg g0 Joai ol ooy il Pound

Lolos @jgll wla ge pei Wl yile 2SI go dalll Gag (ulolzoll (lb)
kg U1 130 b gj9 kgan pb :Juio

1kg 130 kg
130 1b x = =

221 22 K9
2.2 (le pwdiy kg J b o Jgai Uay o) délho ahluy (i
2.2 5 oy b J kg (o Joai iy ladg

2.54 Centimeters (cm) gigwy 11nch (in) Js
162.5 cm lyas Jalsy o (i
d nJl: y o ¢

Length .30.48 cm (gl 1 Foot (Ft) pad JS
.39.37 Inches (in) Jales T Meter (m) Js

.cm Jlg inch JI go J< dyan palwall i ! 3alg Jighll gulyd (14 inch JI gile augyll galoll aniss Lo lajla 16
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6yl dqja Ul Fahrenhelt culai@all (o Jagaill
Wl Ol Guhni Celsius dygioll

5
TC: —X(TF—32)

9
culaiaall gl Celsius aygiall 6yl aaya (o Jugaillg
Wl ogild)l Guln 9l Aqja
9 Temperature
Tp = ¢ Tc+32

2025 dya 16 aib a5 guigild)l (pia Guhhing gulillg .
.329F J Ualeo 0°C JI 9%, clall

.98.6° F J &alseo 37° C Ul 9% pwnl §jlia daja 14g .
2120 F J &aleo 1000 C JI 995 clall JAu5 dqja (14 Lol .

J171.06 Quarts (qt) Jalei 1 Liter (L) Y5
1000 Milliliters (ml) Jalesi 1 Liter (1) <
.0.03 Fluid Ounces Jalg; Tml J5
Joatay |k .3.8 Liters Wyas (nl 3.79 Liters Jales 1 Gallon Js
Volume .32 Ounces Jaleig 0.95 Liter Jalei 1 Quarts (qt) J<
.8 Fluid Ounces Jalei 1 Cup (€) wgs J<
1 Cup Jalwi 16 Teaspoon Js

JdQuart (qt) Jalesi 4 Cups Js

.09l gy Jaley aill I sy aul Quarts Il (ile Gliay 7
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.28 Grams (9) a5 Jales 1 Ounce (02) anigl J5
1 Pound (Lb) Jalei 16 Ounces (02) Js
454 g Jal=i 1 Pound (Lb) J< Qi
2.2 Pound (Lb) Jalssg 1000 g Jalses 1 Kilogram (kg) g5 Welght
1000 mg Jalei 19 Y5
1000 pg Jali 1Tmg s

aniglL jad; @jldl Glbgpivadl Glgie gjg oL KALL :dAAL
.(@ule Lgiko 0Z joyl a2j)

paill 0da an] Gadd iy fuay pad AN ol Galasd Gur Aiplile (e Sjlue o @
Identical Units uaalgll 8usgll &ild @il Gur &liall (9<ig walgll I
(Jliall Jasa e jialls of @l y2lls (IS)

Qi) poged)) dunsd G &)Hlan)) W) p:s J) Auws yubs Jin)) dau wled

09a)) 8105 W) E12IL 8)380 12$)) Wb 6a3)gin)) ELibY) EAC 831210
039 Aamd Joln W) 0))2)b 6)380 c)Ao)) Wb 6a31gin)) Adeuin)) daw))
(deuin)) Anwa)) yogn)) )9 wie PUEA J)

dageall gg 32g Culglii ad wlil Licyjial 13] Logll wlilaé & p:s ratio aagl : JLip
syl Agaall gaggall g 25g I Asbelly (gluiilll pac d3asig digauall

:dl |

ugaall a.)‘.nS e EL:.&?H (i ouuRia dawdll jagaall a.AAS |o..|‘.|.u.3:|'.| |ag.°ﬁ.|

:aaid deudiall dasall
Polyunsaturated fat (9) 32g
Saturated fat (g) 259

p:sratio = =128 = 1.3

ypite alnla pél Ul duull (1é W1 adPl pdi :dhnllo
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Percentage dagiodl duuuil

Culi iy Il dgilly @l)¥) (e degasa (u &ipliiall e Al duuill ;o o
O 4 dg Laga pliall Culill @iyl 1aa o< fua (Standard Number
O puill Ga (Saiil 100 daslly puadill dslac (e ilill pipll cipay el
dagia dpiS @iyl
pounll O U5 (o Lwgy Algliiglh AN Cilyall fugigl Avill wa lg :JLip

LOlyS.ullg Gilirigullg

A glidall cibyySually cilivigyally paall (o JS duaS plei Of cing &l @
AlySin 285g (aaa 80g (Oaigys 60g Lilglii ua Lsls ayisilg «agl!

Laia aalgll @il Lalass Gill Silyapall aasy 019 0ia (o JS Lipias agii @ @

, 4kcal
Protein = 60g X = 240 kcal
1g
9kcal
Fat = 80g X 1g = 720 kcal

al
= 1140 kcal
1g

Total kcal = 240 + 720 + 1140 = 2100 kcal

4818l pualinll (yo paic JS (o dealill &yl (o dagiall duwill cuuni @ o

Carbohydrate = 285g X

Protein: X 100 =11.4% = 11% of kcal

2100

0
X 100 = 34.2% = 34% of kcal

Fat: 5100

0
x e . 0 ~ 0
2100 100 = 54.2 % = 54% of kcal

Total: 11 + 34 + 54 = 99% of kcal

Carbohydrate:

.2an 2ae ol gl dygioll il 16 plE Ul Qpds losla :ahnllo

aio aainy U aiflg gl puual ddlall pady ol Joasl ¢foy raAN Lo
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RBCs’ Quote &

To Be The Best,
You Must Be Able to
Handle the Worst...
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