Major nutrient &3 J| L3I bl (e divall Lz Ll LA oay
Polar Lhadll Sludlly sU1 (3 < BY 16 3 Lnoer S50 Lilsies sl oy
Nonpolar iaill & Organic solvents & yasdl Sl 3 5 |, solvents
O S ot op 055y . Ol paiasdShy il AV f solvents
3 DMty . omg Ay syl o Wm0 a3Vl Crmy by
Plas 45 Lo il dsndt () Stored lipids Oy ‘}5:—-: Ll O e
™ Structural lipids .|._...._|I-'| e | L':I‘J-J'l n.....-.-S:f t.l J= a5 Gl
ULyl (3 B3k gy JS Jo Plantlipids L L 3 LY daly
Glys oy K8 Jo Animal lipids idlyd! ALy Nuts Jyadl sy -..;__,11
LAWY Sl adly el @

Classification of lipids Sl Casas

z L';f'n.r-f:,r d‘wui.l..“l._;....uug.li.
: :-‘Hﬂl -.J'l-.l.-“'l; 4.5:,'-1 iUl q.h_....” el

Yoy



Simple Lipids s -

s i S Ty e 0 A e A
P

Fats and Ofls acylglycerol Sy

SN Sijul o 0555y Neutral fats st G_,n.ﬁl;”?h Slal isle

iy Sy gamils 24 - Olycerol dy oS g0 @K dpoS” e La
Ly Lol Ly el oSy a1 SSU oy Glyoerides
8 b 15 Monoglycerides Lalsl ol malS” oy ISU1 0da 0,
icad) V! bLY 4 Triglyoerides 435 <ol 5" 5| Diglycerides
oess dyedSO Zaadl SN o Bnly B iy Lakiad eSO
R o (4 o adl SV e Ol Jad5 Liisy dall Sl S
Sl Gl ol o Ol SN a3y by L Oy
5 O [ M REL AR TIPS PR T SO £ LR KR g
o) Sl S ke Gl oo g gl il e oo O
Sl sl o Sl SN Jadg Lt Ll Jltey Simple glycerides
75 SO0 ! 131 . Tristonrin panm o b clmdS, Stoaric aci
Mixed glycerides el byl paned Liadl) Sl o il 5 7
o O ey Palmitic acid SLAUI Jasle o0 2850 Juss et 13 Jp J0
O AU o] a5y IS 0,8 stearic acid &yl A

d.'u_.l‘r'-ﬁ
Palmitodistearin ) B —palmityl— a , « — digtearin
& J @rh Yo WAl p o ot gt gt

Qﬂﬂiwlwig%@mﬁﬁ%%tﬁﬁg}'m‘:ﬁ



—

——— — L . " —

0 €

I [
CH; -0 -C-R CH; -0-C - R, CH, - OH

| 0 | 0 |I 0

i [ [
CH -0-C~R CH -0-=C - R, CH O-C~-R
| 0 | 0 | 0

I I i
CH;~0-C-R CH,-0-C-Rg, CH, -0-C-R
lats G s L i R TIN
CH, - OH CH, -~ OH
r 0 |

/!
CH -0-C-R, CH - OH
I O | O

! I
CH, -0 —-C < &, CH,-0-C-R
e Gyl bl s

Ladl eV LYy oLV e A A D by ISl
Adl e slae¥l Jpey Subcutanous fats ALl ody Adipose tissues
oSl
Waxes : &..!.“ ~td
SbyS T "--""' - ﬁ'gui! ol -:..'J"h'yd"c Las ol Sl 5
Gl UL Glyl iy A g dlly AL ot ) e~ Gl 224
AW el Sl g 055 (sl Bee wax Jli t" allls;
MY el S Ua Jo Gl Al b UnS” o Palmitic acid




Compound lipids ' | LSA el —py
o 20018 sy S g s A A 1 05

Phospholipids | . LAduydll ol it 1
i 2 - J# Phosphoricacid &b i il sl U3 Jagy Silial g 0,5
' Piogadl oda o BNI i 5 3066 Bl F Al SV

Phosphatidic acid ehasliudl Gaal- —

n.'-'-i.r-J l....h.ﬂl. ;_r‘*‘c."":“ ot LI ey JJ;MJF u.:u‘i:—_; d.!j"“K-:..F' "’Ji"

Lecithins él.._.ﬁ*' ) ¥
Jy I8 o 045  Phosphatidyl choline (S Jitilivesds Lele 3l y
Choline (ySI1 (A Toomg G daelly Loms Slomly S ypingdll oy
l‘wJ_—i ;_é,? ,[E'i Lay a5 J.:i.“ ‘:i ﬂ‘,h.'ln.'!l J__‘E ,[.j l"l"'.l-"‘\ |:.1‘I,.L..,__J_,.:...-_’;j|= aldy
B Ly il G dongly | Sl SLS Sl oy
Cephalins T odadt —y

Phosphatidyl o aw (hitsliedyl Ol Jpltl faslingi le 5l
ol dydS” e 5,55 ethanolamine or phosphatidyl serine
ethanolamine (.l JelsYl (& e S4elly Aoas U.nL:-'_, sy gl
Ji-fi'! JE E:‘Ll.ﬂ’i ,;._l i."l_g.!-j.- -....rLE" Hri" S-Efm: 1;_}"#""'! i.,;...;ﬁri u.l-llﬁ'j

,_ : LSl 15""""‘"
Sphingolipids cﬁu,g@J -1
‘:':'ﬂ'-:?ﬂ --tr-l- & 053 Sphingomyelin. (alapci ) Lle Yl o

1....,;,-.-l Jgms Uﬁ e ™) Sphingosine LE-'-'.!"‘-“""-"J‘
th,dn el e N .:....1, (A3 by (dats b u,:ulf

% Rk




—

= - —

gl SLAUN aele o i O pRg 1 dnetl] Lad) A
Oleic SLBW! aulo- (oh iy O Sall daptll 0 Tl AV L
syl Jpca b linolenic acid dluydll asls ) acid

Ll (Y olanl

Fhsmalogen oWk -e

bl Al el iy gyl by ymdS 0 06

o S g R Rl o b AL b e b AL W
oelilly Al Al Sldyioill ada deg ol Y

Glycolipids S ol - el

Al e @B L Gl Shianl e g ol o
: s \le diYI ot &l g gall

Cerebrosides bl =1
Ao IS IV 5 isle a5 Jo ok il o

U ST Ladl oY1 S5 Saley Cpuapmiduay il 4 Oy i3 dza |

LA 5l behenic acid Lyl 5 lignoceric acid LpeySUI aul "

oSl 451 Lt 3 gmaddl 5l () SASU 0da gy Palmitic acid

 Jldally ‘ ‘ ,

' li- W . |

Gangliosides C gl - “'

disb (ghs sy SV Bole Dbyl o (g Sl ay !

trbas 05 (papniity neuraminicacid eyl daby LSl i

ol S oy Ll GV g 31 gy Rl

~ e Jadll ol !

Sulfolipids Ol S - ok
Sulfuric acid Ly SU1 dale 3y Lisls Loy 14l 42 SIS ™ |
Cerebions adld &Ly el piinlong 55758l Gpapresindt o L) gy
e




Lipoproteins :
pop gyl Sl —y

Sladyieapdly BASS o @i ol § ingmpe 113 il

g o
ARSI e SO e # gy
Derived lipids il ol —m
ciadl S e b dhga gl Sl I e U b
ey PYPLI |
Function of Lipids Al Lomglyendlly & g1 SN

LA O3 o Lo 0 G5l 5Ll et el O lly g ) 5
i ‘é.k.uh:l.n’ 1{1[,,:-!.1.:-15'-_;[,-..-1 s Opa il e do-ll
o AL SO0 e Ly L Cade o 5] ity I e Ayl LA kel
(sl (sl ! Syt I o 5T L, Tlye B ol 55 #1l
O 45 ool 3 Syl Zeal W BUIS, cadll s i S
Vb iy e Lt 27 B Ll O

Je i Al o F Ble b 05 oo Tage Tagle ot BB Sl —Y
4l iﬂh.ilh,-i,uﬁ'c;uﬁct{.rﬁcﬂi#ﬁl#ﬁ-l ol - oy
Loadll aml 3,8 ISy Lasyldl sl 3 P e e T (R
g Al S SIDmn fdozs 2203 ol G50 3 ol LU
JH-lt_:ili.:rc'.....‘.in J:*JLJ":J"""EIIH nlll__ﬁ.-'ﬂ'lliiin:l:&-_’l.ﬂh'-
debe am J1 S 08 mlal Sy picl) pglin adl) 0B CIN iy
i

oda g isly A Las b By Gt Jo dL) e olasl bt —y
sl Siletall e slaetl

LSl LI Obte 57 ) S5 3 g i Sy O]
fltlly (grandl el ey Bl BV e 875G G

3DyA Sl e adll § DI Slabdll il 31,5 0 Juni —0
LW ol Gl I ey KB

AR



5131 ok 3! Essential Fatty acids LN Tl eV e 27 7
gl o L11s; palatability <éluzal 5o 43 L 4 ':,n.l!i .1-_,:-,-_9-
olazly ol b Ol s day g 213y Sensation of Satiety Ciih
teipy AN Bl o by o gui) gl e ppl) Oy 18 A
L llyod) Zobty il Lo il
LSl G el SHLEWE J2 Tl Lomps Tk 0SS g )l oo opdil =4
LY J& g el 3l Myelinated nerve samsle {:-:ﬂ Ladll
S sl s el H
Jng: Lay Specific dynamic action #liall  Sbutll Jadll opall JLii— 14> |
: LG (aLally aayadly Ul G A Las

Fatty acids - | Ladl Al - |
0555 i bl Sl gl Dpatlly g 51y ST el Sl (A9 &
|5 L]z,—:ﬂlr lblsl L= -..'.J'n.l:r__'....!ﬂi S e e | Free fatty acid 3~ .
s gl Al Lyl b o G50 Ggde SAS 2y Bl LSS
ﬁ__p_ﬂ_ﬂl 1.'-*!;._} o u.‘b.jj 3de o ﬂ_,;._‘.:' hh.f-:('—mm %_,E‘iﬁﬁwf_ | §
oSl el 3 32200 Ein Y 055 03 ¥ = € i |
Short chain ALl 3 ,ol) bay Straight chain Latus pé dofms !
.:;I_,E.-..u.ujb.u.alnngchainﬂ_LJIiL_Jh_,l.uf_ﬂs';A_}u—gd;..;é_,aa | |
JI Double bonds Lyl wly¥i ot Tadl SN i G 1
= 23y 801 At OS5 Letie Saturated fatty Acids date Las 5l
Unsaturated fatty Acids &etll o2 Ladll 51Vl Goysdl _,r#'.itﬁ" o
{-uﬁ isley . Topgl) ¥ o U BT G S AL g L
Ol 3 detll i Laadll Sl 2 e A Gctl Laadll S 4
-Cap

WY



Gy Aty Sy 1 Al Apry A By keI Olge OOMle 2a
Ly 1 At Jgb L 03l 3y Melting point <yl ol s’
Ladl 5|~V Degree of saturation sutdl sy adl it (s OSU
AV 3ymgd L oadll el Domys Dby i 01 AL Jybe 515 U7 et
Sl My Lao il Jud (000873 Vo o 25T Aokl 2 yll) dca
A Bl s § U 0K Lkie gas b Dy Fatf padl o ale
O B3ley (Op)l8 3 V0 e il Ll sl Tiadll SVl gy sy
ST gl Jaldlh Ul oyl el i and BAN Bl o WLy L
oA G ag el 5 oW 3gemgd E'L‘J'f e L
S U BA Bl D § Bl b Ol cyfl O Ly S0l oy
MVl By Sl Pt G iapmdl Laadll Y G Dl el
Y = ity o Dy ol

il el By S e i IS AL b s Y — )l
T I TR TR o e

MWl iy Al e Sl ade AU el
[ O \SUI '

o,f — gy § Butyric B
Tar™ B ; Caproic b 15
11,0 = A Caprylic dﬂ.p__‘,!ls"
i1 = Vo Capric .'.1_,-l5"
£5,A = Y Lauric 1.‘.1#_;,]
i - ¢ Mytistic s s
e - 3 Palmitic a |
Ve, = VA Stearic .:L_;;.:.:
ek ) 1A Oleic .:J:j_,r
"‘ "' M Linoleic al,
V= ¥ VA Linolenic g
Eha- ¢ Y+ Arachidonic s,
i aic sl

(AF!




Ol @ oy ASVE LS Zaadl oY) 6 0y (¥ -y Jyad
el jaslsy Palmitic acid Sl aab- 0 31 Ll 431, 4 ‘::"J'.jll!
Opadll clns (3 gy LS SV Olectll Olinsll OLaal! Stearic acig
S5 i Je At il Y1 e Wy Tl 3Ly B Gy 5,
A iy e linoleic acid &Llz il sy Oleic acid ALK adb. o
0 Whie Ol by B o By a3 13y ASY1 o 22al
sl e Ll LN
ALl AU Tijles Tatll o Loaull -t IRPEET oy (¥ — Vgl
AL DLy Ll plall o s 4

o dall

Gtll SV el Y
Ly
£A —5Y ¥, £ Tv,e Syl
01,0 Y YA VY (DLadly oddd
e Lt LY & A
Yt,¢ ', YE, ¢ '\ el
Yo MY 33 \,0 oA
oV Y 4 o A\ L5
ay ¥ L i v l.i.lll -
B o
Ao "0 1 Voo Ldl Je O
(K 1y YA Yoo il oy
Yo 0 Y Voo okl ks o)
A Y4 £V Voot ekl e
Vo oY Yo AR Lgadl Jp o
\e 4 Yi Voo Iy Ly

Ve




S

Essential Fatty Acids ) Lol 2
Ligpd o) bl Lns Gl e Tl i Yy 2l e o
e Bl e LU 2ay Oldly OLSY! 405§ Essential Fatty acids
i M e 1 81 3l gl o 581 2ns o] o LAE o 0L
o el Sl G AT G o Ul
el Lle b ol s Uls lelds O34 Clasl Bl &l iy Al
oda | iy gk i OF g Bl g3l 5800506 Wy ol SLEY
intll b il SVl g Tlde Ul ada Codest Leke aleVR
linoleic acid &lledll Sl-YI sda sy Polyunsaturated Fatty Acids
gde ¢ U5 | Arachidonic acid oLyuST,Yl linolenic acid 2l gyl
prloel eczema Lis™1 by Dermatitis Luldl LYY (ulall JUbYS
A sl 01 3V 1 dy iy | L Tl Sl (gyE Siliay
Yoy Gl JSLally 5o o g ) (535 Ynaih LS 8" L L]
il gy 2y
Shdpll jaab e S5 GIE KA e 0 1 Sl Sl et
f.Lt Sl Ll olaS I el il ,...J-i b Al
¢ Gapally el gl Jauld ya linoleic acid ‘-“.rJJ‘ il JE
4..{,-.- el S5 0y , e Liadll L:-‘!'l ‘_,J-Cr L_S: PHRII™ u-_,.s!ll .Y
(Cis, Cis— dygbncll 4l 351l L83l Goall Ay Vitamin F O ok
A5 Gl o Y Bl SV g 0 G ] §9.10-12.13)

oYl Gl r‘g Llisy | U“"‘"" il ;.! Lomglyndlly & | 1o-LI o i:.-Fi
N LI W RPN

sl Yy LY Lt AV B DL 1S O Ly
o o LY =Y dslle gl Ly P2V =V it Ol iy | oLyl

T el SUERIVER (el WNC U RRN] B L R e K (TR
GHlall oo g oyl datll Ll 5Vl Glpe Sy Yy eyl
skl L 22 joball b Cady dacdell § AL Ll Ly

m




! Eiadl B Lol &y )

2, S Caldyieaydll 0555 31 2B Sl 5 el AN G
J daglt A o £S5 § S5 G Ll e Sl
Aol 3,8l A5 Sl 55

s ISy 3l Uiy Tglie ST Lndy Lyl 2o Ol 8
Nt HJH-‘ !E"":f-" Ll Oty

bﬁh lipd ST pael Ly e Ladl ot e 2de O o A
Fibrinolytic i 3| Fibrin 2 il JE o gy o AE B
Erhrombus AL AV op JlEE @ L 35S Uy Yo activily
. ol 8 sy A 1A BN o 7 S B
Gt precursor ¥l asU AlipdSIN sl Ll AT ada
‘Thrombox- (uS s 4l Prostaglandin P LT Sligay bl
il Sl B Sl o SASy * Leukotrienes 7S anes
by .i‘._i_;'..ﬂ'l- st LAl L mﬂﬂﬁ-‘hﬂﬂ‘ P r—é—‘ izl aliis J
_ .:r-ljlnm‘:fﬁ_j adadl JI0 e Jhas L}__g.ﬂlfm

Jy S o i gl Al e Tntll g izl Y1 O
g S Sy B 3 e bye 2l st Ol oy By g
by I ah eyl Lol Yy ad) Sl ada el Ol -
cczoma Lis Y1 ¢l ) AN O gy Jubl L6 O 4
ol dompiplly 231 3 dy Ay S glin I g3 4F o S bV Lo

Ladll Sl ada el L g Lo \e o ol

uul:u:ﬂmﬂl_;.

1YY

=

i



L PR

o
OH

Prostaglandin LT

W%f
OH
Thrombonane Ay [TXA |
OH OH
WEG ]
E/\/W

Leukotriens B,

Steroids Sy prdl — ¥
dey dabdl dz bl Ol Y ol t.df—’l__;.!f\ﬂul AT e doyas o
L...,_.S}_I-I JLJHHEE _dﬁ-_dﬁ i.....l.ﬂl '.FL:-N‘I.- -l:-...-:'l_‘p-df;.n

'I.:l""'""""J' pcrh]rdroc}dupmumphﬂu&lh:m Mu ,h‘.._,&huuf

e DS Jats w,.m Oyl dogedl odb bl LS

U oy TS el shiall #Sly Slige by Skl dea
¢ o



Sterowd mn:ieua;
vambers represent carbon aloms.

..,‘_.-'I.J..:..-_,f:.:lgl ;,,r&-"'"J D 4.:.1'1-'.'-1-; iﬁﬁj C,ﬂ_,j'!:u._;.\‘fi L:'JEJ"-U"J ;_Ub*ih ""._;ﬂ‘
Glycosides

Sterols Sl

~A g b 2p)l8 ks e (g (1 Ak gl SASH doges
gt Sempy G ST 3NV @l l O S By a9 157 05
sV b @l & S Onegad dpmy gp HB T (5 @il G(OH) st
Ny el LY Lo Gl 31 Sty ly L Da 0t 3 SVl g Y
Lol Yy e tiliny Zoosterols ¥ ameysll L1 Jo sl Phytosterols
s Glydl SNzl oaly Mycostersls <Yy SOl tle Gl S el
Brgosterol 7~V a2 -miblll g Ll Chiolesterol dy A5

Cholesterol . e | S

B G 3myNy Sl aagel Ll Sterols Sy a9

rs25s a3y s Phienanthirene oy Sadll op T AR o 457 5
i 01 By ST @ nDoutilebond




6o antll by N 2 b Zadll S-YL ol g *JJ}'J-*{_” 1“*" 1
_ f‘-“ d f"m U a2l Lipoproteins Ly _}:_—H‘F 3 o u"J""—f""ﬂ-f"'"
ot e § g 3 bl U o L S
ey Sl SO ey o U Lo Lt oy 2
g S O o YAV 2l e 1 S s 3 8" LSS g
Q> Nomual sl i (olzeWl Lasitll e G DAY 55 ol
Lol bt (3 Jy A0 S {.i.,,:.;,if..,_..u 555 .p3 Al 1--3};-).. Yoi—\o-.
el 88 Eom a1 5, 0 6y 1SN o O L) ks 1S
S R SR S S Ay wufpli Y=y i P
Il Gk oo e A= ¥ o, AL

A DA s LYy
Exogenous Cholestero] L TAWR Sy pendyS — o

A aslazal e IS L Gl il gois 5, L o Jby

Endogenous cholestero] |.}’hl.'- las i ds —y

(= A oY S0 e s -H s 08 di ATl
Hadl LI g ity 450 S e 5% S EYSAY e Ol
sl

=W s dey Acetate SN Ol s e 1S J il fad Ty
S sy, A «Mevalonate (i Jlis il ;14 Wy 555 Lr bty
WU ObS st 3 le Gl SEATP Jl oo ot on plseul s
0% 0l S Sl Lia ot Moy & 0f Isoprenoid . 4 5Y1 gay
Ha e Wl Ll &) SALS G2 e & Squalens 1Sl
(frad



' g fund SN ity
iy AY b ol 13 81 b s e Sy =
icaS) «Cholic acid LUJ,SII ,aub \Y,y Bile acids slaall Lol I
Adrenal gland 4 oW1 dadll 5, b 0 pddnand dyfdySI o0 A
blay pane LU Adrenal hormones (ki s¥1 Sliyayn 35
Ulayy estrogen JI oju DY) Sl 05 Overies JI il
testosterone Oy sty Opaygn Joa s Soligapgn 055 testis Loaidl
Uyt fas a7 317 dehydrocholesterol JI .S JI dypess € oy

CN (V1) JS& Dy (weld Precursor
Ao Ul S Uy Sl ey —
nerve tissues Wy Lol LYy t_l--l!‘fqﬁ’gtl’li‘—-j} J -y
oo ) b Amtl) s ety Baadl SV i Lot bys 4 01 w8
DL

3 ! DLW ey S B3 Sy G Sl (s O
i bl JY ok G Atherosclerosis Jul 2}l Clad Lol Jlgdl qal
] sy plaque™ pliall 01 o oy 15" Jolyn Sl 5 205 DY ¢ 3las
gt Lt a o IS5 Dy ey S o e 28" o i Ll
ol e o ol Yy W B3 e (S ke foaidl
(2 gl Juadl)

TN gt oleas

i o w1 ) gt bl 5l BABNY S ik et Sy
D DL Sl 9l oy 1 Joe L] Gadl 5l gy A
el A lall e il Sy Al ASUH o slie YT sy s
(4= Jyadd ity Jy 2 S



Adall o b Vo] e g S iSU p LW 0 36 e (6% G

i REH |
A

Y il e
i i
Veal L Uyme I"L

4. f““ &
" : ‘..Lu- Uyl
Lamb 0%~ F"L

g% pieh o
" e
Pork o B f‘*‘

v- ot o
" e
1 & e
v St
i iomjlls IS
g B
Yoos oS Sl ot
1 Jlo
Yo W
- 2 G
\o E.U-‘Ql":‘ﬁ
VY. u;’;
P g A
Py ol
Voo G:*Mi ol s

\YY



‘ il A
Bile acids

o i lS Bl Byl s Shagpl! S ;fi*f‘f“!**rf* E:‘iiﬁ
gt Sl o S Syl G G Y & L
oYl slg e elhaall Bl Ayl g u'.r-ﬂ e J.'J'J‘:"
S35y el § ! polanly oda d e ap b S Elmfmﬁfr
| Duodenum e Y § 4 ¢ gallbladder oLiall e - 8 05
‘.c.:l'-":'ll sda o Azd ] elaall o Jyyl
Deoxycholic oo S350l LS aslmy Cholic acid : LSS dal>
Litho- dl;ﬁ_,:.:l!1 21> Chenodeoxycholic acid &LJ,s ‘,e-s}-",y-:f! acid
AL eI LS aaby IS s Ly cholic acid
sl A prdpall 2y taurine oyl LIS glycine Gl Y
Bile salts «| il C-_-_,LJ i!_,S::.II

COR*

Cholie acid: R' is OH and R* is OH
Deaxycholic acid: R is oy and R? j5 4
Glveochotic arid: RY i NH,CH,Ccoo
) H
1o - Taurocholic acid: B! is Nﬁaﬂﬁﬂlflﬁﬂtﬁiﬁlr:in:]

Terpenes =l ol —p

& Oy o 68 Ly 1) e ST P Sl Clist o o
ks Wl iy Carotenoids & g1 &S Jaitsy Isoprene TS
s lycopene o Sl WS a, B, 7.~ carotene Ll Loyl = L
+Squaline (1Sl ST fots LIUS; Lo\l 2R T A
AN AT 5 gy S IR ey LS o

1Y€

7

ity



