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LIPIDS (FATS & OILS) | feifds (a<m 3R dat ,

> SYLLABUS ¢ > ureggshH

DEFINITION, CLASSIFICATION gf¥arer, aeffesor
@ @ WITH EXAMPLES. @ || Ud 3818307 |
Study of lipids, their types and faiftg &t ufvme, 376 UaR
examples. 3R IGTER0T &1 e |
¢ STRUCTURE AND PROPERTIES % ersiferRTesd (e 3k a=)
@ CH,~0-R;  OF TRIGLYCERIDES @ CH,~0-R, Y =T O T |
{CH -0-R, (OILS AND FATS). {CH -0-R, A 3R Hr
PO~ Structure, physical & chemical CH.~0=R ER:" AR
. ’ propertles of ouls and fats 2 s ifde vg IAE o1

FATTY ACID CLASSIFICATION - & ufde &1 affesor -

NA-CO0H  BASED ON CHEMICAL AND MNCOR - rarafaes ud diyor daeft

AA-CO0H  NUTRITIONAL REQUIREMENTS AACO - TaTehdr3il & MR IR

AN COOH WITH EXAMPLES. AN COOH 3STE0T .\q.%‘__”
Types of fatty acids with examples. fafv= uaR & % vfde 3k m |
STRUCTURE AND FUNCTIONS Cholesterol IR & Preregier $Y T
OF CHOLESTEROL IN THE BODY. ud B |
Structure and important - ® Phospholipid PBreRgTet B T
functlons of cholesterol. ;__ @® Cholesterol 3k 3‘8%5 Q’ﬂ@ Eb‘lel
LIPOPROTEINS - TYPES, COMPOSlTION L © Protein (Y i - TR, e
AND FUNCTIONS IN THE BODY. ‘ Y sl o A e

Study of lipoproteins, their structure,
composntlon and functlons

QUALITATIVE TESTS AND

foaIET & UebR, Ik TTT,
Waﬁ?mmm|

= g forfs & TOTTeHE ufeor
FUNCTIONS OF LIPIDS. Key to Energy, Structure & Life | ud & |
Tests to identify lipids and their | fafue & gga= & gdreror
major functions in the body. * @ :,('i 3R 396 qHE B |
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STRUCTURE & FUNCTIONS IRR A Pleivgicl Bl
or cHoLesTEROL INTHE Booy CHOLESTEROL —— = wa ot

. O . -

1. ORIGIN OF THE WORD ? . \ 1. =g &t Idf
The word cholesterol comes from ; t, P || Brogre Mg A el @ mam
Greek words: chole (bile), steros (solid), "Y g / chole (fir=), steros (319), 3R
and ol (alcohol). . . l =~ ol (e=T4)|

2. WIDELY PRESENT IN BODY '] 2. 3R ¥ AYS F9 F Iufa
Almost all cells that have a nucleus T 9t SR forAd A1fdes glar &
(including cells of blood vessel walls) (SR ¥ arfest &t §art &t i)
can make cholesterol. It is widely PIegicl &1 FHhd! &1 Tg R WR
present throughout the body. # s $9 | Iufeda 21

HO"

3. AMOUNT IN HUMAN BODY 3. A9 R A AT

(0)
| Q@ 4. PHYSICAL PROPERTIES

In a 70 kg man, the body contains Chemical Formula : C,,H,,0 70 & g+ ara g?sﬂva‘s R &
about 140 g of cholesterol. (A sterol) I 140 UTH PHleiRgiadl arar gl
| 4, +itfaas o1
Cholesterol is a light yellow, crystalline | v ( KEY FUNCTIONS /| 9= -‘ﬁ:f_} ------ maglaes’tmla ? Wg:ﬁ;*‘?m
| solid. Under a microscope, its crystals ' G q&ﬁ; 5“3;"
| show a notched shape. fived AaeR (H¢ gY) MHR
| L farg 3 &
P ——
" / E k s CELL MEMBRANE 0 E 4. VITAMIND B
| It dissolves in chloroform and 1. CELL MEMBRANE 2. HORMON 3. BILE ACID . VITAMI 5. NERVOUS SYSTEM ”
\ e\ otherfat sollvents. P STRUCTURE  SYNTHESIS FORMATION ~ SYNTHESIS . FUNCTION TE FARGH AR = T
\\J, Maintains fluidity ~ Precursor for steroid  Essential for the ~ Required for the  Important for normal gras A gﬁ'«!‘?ﬂ?—[ gat 81
‘ and stability of hormones like formation of bile synthesis of brain functionand
( 1 6. IMPORTANCE cell membranes.  cortisol, estrogens,  acids which help  Vitamin Din skin.  myelin production. | 6. Hed
Cholesterol is the most important : 2 progesterone, m fat dngesnon * > * o %
| /O(SD{) animal steroid because it is the %ﬁﬁﬁﬁ testosterone. mmasmmm i et S S I | aé'i_"i'i" “a;'a qgaaqﬂvt{*{[ Qqu. ;
‘ X starting material for making many gaen i e e g i e et 5 3 ¥ g & oy ol AR & Fefor | % i a5 31?1
other steroid compounds. & o g auaﬁluma ;:;Im AT & o e faafor & forg uRfAe garef 1

[ @ Cholesterol is Essential for Life - It is a Structural Component, a Precursor, and a Protector. aﬁﬁiﬁﬂ S & ferg ﬁ% £ - g% 9EATHS gcdh, W iR T&‘T'&? 2l )
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STRUCTURE OF CHOLESTEROL () Chestrl 3 trl strid s

Bl Iel Ueb TRIel (WIS 3Hewbige) B
PlIIeelel Pl T q

21 22
‘ All steroids have a 26

cyclopentano-perhydrophenanthrene CHOLESTEROL 20
ring system. mﬁ 03

Tt TR # gEFedreEl-UREEs AT
&1 gromedt Bt 21

' N\
This structure is made of four fused rings:

g GYEAT IR Goafdd {7 & ot 8t 2
@ Three six-membered rings (A, B, C)
o9 Bg-gewita {1 (A, B, C)

@ One five-membered ring (D)

U Ura-aewig 1 (D)

27

| e
N
I

-

Cholesterol has a
total of 27 carbon atoms.

Eb’mzmﬁw
27 Fea e aa g

.................................

- o e s = (0s e ws o an e

o

The six-membered rings are arranged
ina phenanthrene pattern. HO

D Six-membered rings (A, B, C)
Be-gewita a1 (A, B, C)

T R (i oot H
; = |E ] Five-membered ring (D)
19 - .
grg-geRitg 71 (D)
' , )
; : Precursor of steroid Important for  : R Hydroxyl group (at C-3
Phenanthrene @ E:S:;;r::::‘tg:‘zm hormones, vitamin D | @ hezlth and | g g ": anlma"Is, He @%Tﬁ%aggqg ((C— 3 q-l)
— Pattern and bile acids metabolism l M e }
s ded m@“'?‘“ TP wigs g, fderfdm D Wy 3R gaTey SIER ® Urar ST & — Side chain (C-20 to C-27)
oeP : AR o snif BT 3mgm © % foig Hgeagof ' Uy P F T gEYEAT (C-20 | C-27 )
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STRUCTURAL FEATURES OF

— CHOLESTEROL

—~0

~

It has one hydroxyl
(-OH) group at the
3rd carbon, which is
a special feature of

R

all sterols. :

L 3 E

i :

‘ There is a

double bond
between T S
carbon 5 and i
carbon 6. ‘

N E

All these features are
characteristic of cholesterol,
a primary sterol in the body.

Beta-oriented

8-Carbon Side Chain
(Beta-oriented)

CHOLESTEROL
C27':'460

BIAGI bl

mﬁa‘mar‘é‘;

— o

—

.........

r
Q TOH 3rd HET W
U grggiiaad (-OH)

~N

...........

@ 17th &9 R Up

8- HISS o
TSt gl &, Sif
dter-anfkuee gidt g |

17(\/\

3 ft frevaTs Fergier 3
U Hgcdqul WRTel §Td! &,

3rd Carbon - Beta OH Group 5

(Above the plane) %’6

[ Ho—¢

Double Bond between
C5and Cé

8-Carhon Side Chain at C17
17 (Beta-oriented)

} ST R H $E TP B HIAT ¢ |
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~+ FUNCTIONS OF CHOLESTEROL +

Cell Membranes

Cholesterol is an important
part of cell membranes and
helps control their fluidity

Nerve Conductlon

dfaeer dde-

Cholesterol acts as an insulator
for nerve fibers, helping in
proper nerve signal transmission.

z‘szrmi

Bile Acids and Bile Salts
foar 3 i for orgor

Bile acids and bile salts are made from cholesterol
and are essential for digestion and absorption of fats.

and stability. . _
Yo e 2 % g fira art 3R 9 @aor Plegial 9 §9d 8 3iR
PRt PSRl ”EI;;IEI(insulator)WEﬂ'ﬁ 9T o T 3R el & g smawe 8d g
TEEQol M & 3R Il BT &, o dfieer Gl &t
gaar (fluidity) 3R f@rar TR I8 T & B 2 \
(stability) @I fifAd & . _
H 7 BT Cholesterol Nerve Fiber 3 R
aﬁﬁ%ﬁfﬂ (T ¥2m) ey — , Bile Acids & Bile Salts  Fat Digestion & Absorption
. (firer ot 3R far arawr) (@ &1 wre 3R sraeigon)
Role / """"""""""""""""""""""""""" = e Cholesterol _________________________________________________________________
Maintains membrane Regulates membrane - \ o (W) ' Aids in ab;c;rption :
stability fluidity Myelin Sheath E Ry 4 of fats and fat-soluble
; ps in digestion of fats vitamins (A, D, E, K)
?ﬂ?&?ﬁl @Wﬁmﬂﬁ (wrafer sirazor) | a1 & U ¥ 7eg sl & .-;'._o a1 3R g ¥ gerreier
Ensures proper nerve signal transmission ; ®@° fderfda (A DEK)®
------------------------------------------------------------------------------- @ e wd HaR GRRE @R \ 3aLNEo  Herdd @
e i

a9 o

In Short /  Cholesterol maintains cell membrane structure, supports nerve function,
and is a precursor for bile acids that are vital for fat digestion and absorption.

| PIIT BIf9ien (Eew! B T B §HIY @ &, difienr B @1
| e e € 3R o arl 1 gaTE @, St g & are 3R i
& fore smaeas &1
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r . ¥ IMPORTANT FUNCTIONS OF 4 ] 3
@ Steroid hormones: @ RIS gHA
imoregila CHOLESTEROL et ¥
g glucocorticoids f '
) . ' aﬁ? l
androgens, 5|5|5|!§|E| a; lecd £ i g4
and estro ens Glucocorticoids |!E|‘a:\q a’ﬂ
; J e « / (e.g., Cortisol) .
;Iyor:tmhggles ?re Syl:]t l(‘JSIZG l —— ETlﬁ:{ B TIIT gEA
rom cholesterol. — : ) Gooryur
(e.g., Testosterone) a?rég‘fa JdEarg
HO \’ Estrogens
%\ N
Vitamin Dj: . .
: UVB Y=
Cholesterol is ; PlACIA mﬁ'\r i - e
: (Sunlight) : ;
converted into 7-fegggipreiEgicl N
vitamin D; in the body T gRafda g UVB
from 7-dehydrocholesterol. | MO Vitamin D, faerfia D, sar &1 (S &7 b))
p 7-Dehydrocholesterol (Cholecalciferol) g
> ~
Esterification: TS
The -OH group of + H o Ploigid & —0H l
cholesterol combines i —— T & B ufie o0
with fatty acids to A e M)k A & Trer sififEsan g
L Esterification form cholesterol esters. ) (Stored form) PO T g9d 81 TEABT |
" <l Cholesterol is a vital molecule - it acts as a precursor for steroid hormones, PG Ueb HEQ@YUl 0] § — I RIS g, 1
',@ vitamin D, and cholesterol esters, which are essential for many faerf= D, 3R dIeRglal Teex &1 gdad! &,
L physiological functions in the body. St IR & w8 AR fopanaii & fog smasas ¢ | )
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+-LIPO

PROTEINS -+

INTRODUCTION | —

Lipoproteins are complexes made of lipids and
proteins. Their main function is to transport
lipids in the blood.

ATSUINE —

Transport lipids in
the blood

Rea

AUIEH faifus iR Wi ¥ a4 Sifed ugrd 81d & |
g1 §&7 H1 I H faifts (aan) &1 uRag & gl

They carry substances like cholesterol and
triacylglycerols to different tissues where they
. are needed for energy or other functions.

* @) APag IR ottt S uerdf B ok &

Apolipoprotein
(3raiferarie)
Protein component

(I uep)

Phospholipid
Monolayer
(BIEpIfeltE HFIR)
Outer layer

(a8 wRa)

Core (Triacylglycerols
& Cholesterol Esters)
(o - greufFaferaricl
IR PreRg Tl TR)

Lipid core

(ferfos Fgem)

1 21 B b g it 21
N
Made of lipids | Found in Transport lipids | Deliver to tissues for
KEY POINTS @ and proteins | [ _#~ S/ the blood (fats) in the blood | energy and other functions
g'@qﬁlg fafte ok o |\ & § U1y = fafie (@) | Foit 3R a7 Bt F forg
YA EAE | o & HURGET A E | Fcleb! deb UgTTA &
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STRUCTURE OF ATSUIIIE &l
— LIPOPROTEINS 3T

|

.
e A lipoprotein has a basic structure LIPOPROTEIN ® U ATSUIMICH bl Hol GITAT A b
with two main parts: (FATZENE) &1 & T 8 & J
CORE (CENTER): nhe @ == @)
Contains neutral lipids —— . . e - O e fafis e & o
such as triacylglycerols 3 o ‘ $/ N\ prread e A
and cholesteryl esters [NV R, CORE Frergia e
DSBS 90, N (" (CENTER) ~~ >
LA A
K\jriacylglycerolsi 7Cholester{ Iijters ‘¢ . 5 ' " ( ’ , | (Ps) TR mm )
& I?Alal(-jr: Ef i::sl;)holipids ?ﬁﬂﬁ(ﬁﬂ: ): oA
apoproteins, and ’ b I x ; N @ o gt 2
cholesterol . 8 _ : OUTER SHELL
® A S (OUTER LAYER) - ®
| @ oo — wiwa | i @ 00
Phospholipids ' Apolipoproteins Cholesterol wrepifefis A BTl
" (Apoproteins) ) L (i)
The outer layer has polar (water-loving) groups e WA DI Ydg W BRBIeI(Us 3R Blegial
of phospholipids and cholesterol on the surface. & g (I § 9H A dTel) THE el & |
This makes lipoproteins soluble in blood, Y AU Wh # gar-eiiel &d g,
which is an aqueous (water-based) fluid. S U STt (Tt 3meTiRa) ga 2
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—+ TYPES OF LIPOPROTEINS +
—— ATSUIVIE &b YR —

@

CHYLOMICRONS @rscimrssia

STRUCTURE OF CHYLOMICRON

PBISATHTSPIA bl TITAT

Chylomicrons are formed in the intestine ORIGIN & FUNCTION : e ¢ Aooli tei
and carry dietary (exogenous) triacylglycerols = % RO OURTIS
to different tissues. | ST 3ﬁ'\'?l'?l'€f ...... E qu Ei'ﬁA” d'gB' é4' 8”)
.................... v. - ......... po = 4
BISAATZEhIA 377 & &l & 3R ER A wee Formed in ApoC, ApoE)
(ar@reT=a) gIseiRiereRial @ fafi=T 3=l db the intestine ’
Tga &1 g ¥ s
DRSO T R T e S eh PhOSphOllpld
They contain the highest amount of lipid _ Monolayer
(about 99%) and the lowest amount of Canpy dictary (e
i o (exogenous)
B DIORRBULIRY i triacylglycerols HIAIAR)
/g foifte Y wrn ged ifdie (AT 99%) TR (aTEror=)
3R WS Y 7T D B (FTHIT 1%) et 2| _ Core:
| ‘ Tl el @I o 1§ Triacylglycerols
e (~99%)
They are the largest in size and Transport to e
lowest in density among all lipoproteins. different tissues m
3wl g & s A wad a3 s s (~99%)
¥7cd § Gad FA B 2 | J
Al it ; i N
@,  SIZE DENSITY LIPID CONTENT | ¢0)  PROTEIN CONTENT MAIN FUNCTION
| O co T forfirs wmn - (30 e 7w B
é é T rt dietary fat
2 ransport dietary fats
Very Large Loviest ~99% 00 ~1% ©) irnson
L Sgd dIsT JL T HH ) JER 1 B Fpl e TEAT
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VERY LOW DENSITY LIPOPROTEINS
VLDL VLDL — |
THE BODY
_ (ENDOGENOUS) iy
e VLDL are made in the ﬁ Phospholipids " s
liver and intestine. Q? % _ ”
= Apolipoproteins ‘ ; (™
Q‘é: ® (ApoB-100, ApoC, ApoE) . " A
. S LVER  —— 7
® They transport . %' g Cholesterol , ’ TRANSPORTS ADIPOSE TISSUE
triacylglycerols ) N gf:.. =7 TRIACYLGLYCEROLS |
synthesiized in the ‘ & L )7 TR
body (endogenous) e g - @&
: INTESTINE ,
to tissues. Triacylglycerols e
e .
r ™
' LOW DENSITY LIPOPROTEINS o ELRE AR
( L D L) CARRIES @ ‘% ( L D L)
} CHOLESTEROL MUSCLE
e |DL are formed from ' ﬂ Phospholipids TOOTHER | e LDL, =HYATE H
' TISSUES | -
VLDL in the bliaodstream. ® s 0 ’ bos & VLDL § §7d €1
ain protein) ®
ADIPOSE TISSUE B
e They carry cholesterol p— LIVER . '_ o J IpHd Y Bleiigicl
from tl:'e liver to ' l' VLDL loses triacylglycerols . (Majoricomponent) S aﬁ S m a®
other tissues. - | andis converted into LDL | OTHER TISSUES Igamd €| @g@
A q N b e e B A s / ”
P O — 890 |
P

"%

Y VLDL mainly transports TRIACYLGLYCEROLS from liver & intestine to tissues.
Y LDL mainly transports CHOLESTEROL from liver to tissues.

4
% VLDL 9% §9 ¥ Zeuffciceraiicl BF agpd 3R 31id @ Fddbl a% Ggard & @

* LDL &I §Y § Bleiglc $ I5d J Fdbl b Igard &
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—+ TYPES OF LIPOPROTEINS +
—— ATSUNYIE & bR —

HIGH DENSITY LIPOPROTEINS (HDL) REVERSE CHOLESTEROL TRANSPORT

@ = TS (HDL) - | el letegler giwle
| Tissues HDL Liver

T ()

e HDL are mainly synthesized HDL FORMS

in the liver. HDL & 9

HOL H%&1 9 9 g (forer)
H HeAfga A & |

®Er

@ oThey have three forms: . s - = ‘ y - ” e
HDL,, HDL,, and HDL . Rt 1 gt ~e e A €
90 HDL ot uf & ure o &: g = T e e .
HDL,, HDL,, 3R HDL, |
R e A ]0] HDL, HDL,

transport, meaning they carry Largest Intermediate Smallest | Carries cholesterol from tissues
cholesterol from tissues back to el &3 HEH 3ATPR e gler | back to the liver

the liver. N a2 4 . < =
e T a———) HddB! 8 Pl Bl a9y fefax deb g ¢ |
ST 3ref & o A Jaw! A dreigler @) ‘

& Ay ferer e ugard € | )

FREE FATTY ACIDS - ALBUMIN COMPLEX e .
. FFA—ALBUMIN COMPLEX : ds |
e el OfiE - Toegfie Bireiad el s | Sy Tromtfeatyadts. |

e Free fatty acids in blood are U ki, o L \ | oo T o g et @l uRdfea aar !
transported by binding to albumin. ; | g R uRe %5
1 Albumin = 20-30

T # geo el ufie, eegfie @ duew
Fatty Acid molecules

....... sl
1 geegfAq = 20-30
B ufde 3]

e Each albumin molecule can
carry 20-30 fatty acid molecules.
Not separated
by electrophoresis

TA® Yeegfa 39] 20-30 Hel ufds

by electrophoresis. I m
e : o 78 i § :
I 2 e e e s )
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\

COMPOSITION OF HUMAN PLASMA LIPOPROTEINS ATE el feasie [

)

As density increases from Chylomicrons = VLDL — LDL — HDL,

% Protein G Lipid |

protein content increases while lipid content decreases.

U9 & 9¢9 & PH H (SIAMEHT - VLDL - LDL - HDL),
. UIEH &I /T gt & STafe feifig ot A gedt 21

— bl AT a
" Composition |  Chylmicrons | viDL | LDL i m 7
(% approx.) ' (FH T (3= T
(TEAT % TIRT) feramé) ferae)
@% AN
;Jm »z;,
EB twam 20 Al
, - 0 A\ A\ A w
() e 98 90 80 60
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N
J

These percentages
represent the major
lipid components
present in different
lipoproteins.

+ LIPID COMPONENTS (%) +
— (feifus azas)

CHYLOMICRONS
BIRIAHTSHIT

VLDL

LDL

HDL

~

Lipid composition
varies with size
and function of
lipoproteins.

3 yfdera fafv= am::giﬁ fafus
AUWIE # 3ufRd GXTHAT ATBR
W fafis gewl 3R B B AER
B gl & =1 gt g1
N J e
LIPID COMPONENTS (Largest / ?-'Fsl'\ef a3) (Medium / 7&a9) (Small / B1R) (Smallest / Gad BIR)
- (ffTs Tew) I
Triacylglycerols (TAG) 0, 0 0 V)
k . gruftorRTT (TAG) 88% 99% 12% 12%
—oi  Cholesterol
Jou Sievarndy 4% 24% 59% 40%
Phospholipids 7
5 mﬁ:;ﬁrﬁgg 8% 20% 28% 47%
Protei I
&5 onr 1% 1% 1% 1%
o X
Chylomicrons are ~ VLDL carries more LDL is richest in q HDL has highest
v—| H¥ richest in TAG. i (@ TAG and moderate O cholesterol. ‘ phospholipids and
S — frepy . : cholesterol. _ plays protective role.
ol mai'“fi m' TSP _amm TgAG VLDL # TAG aifis 3R~ | %Zﬁ%'é“ mﬂal ) HDL # aifirep
L ' PloRgel Heaw 7 A giar &1 ' @mésﬂw‘éﬁ?m&fﬁmﬁm%l/
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FUNCTIONS OF LIPOPROTEINS (o0 BT ®

QO

o i . o
= v e e 2 °®

| VLDL (sicdid &0 TR foraisé) |
Chylomicrons transport dietary triglycerides | VLDL carries triglycerides made in the liver -

from the intestine to adipose tissue for (endogenous triglycerides) to peripheral
storage and muscles and heart for tissues where they are used for energy.

energy use. INTESTINE | LIVER
\ & 2 ! L )
| PERIPHERAL TISSUES
0 .4 | , MUSCLES |
| ADIPOSE TISSUE § - A2 on | (Energy Use) |
a —p & (Storage) e e 6~ Ry T e S 1
@ = | nd : | HEART |
DIETARY | ! (Energy Use) |
TRIGLYCERIDES " TRIGLYCERIDES T *5
CHYLOMICRONS  MADEIN LIVER 5 0 ADIPOSE TISSUE |
MUSCLES & HEART | (Endogenous) | (Energy Use) /
(Energy Use) o e
Chylomicrons — Intestine — Adipose tissue (Storage) i? VLDL — Liver (Endogenous TG) — Peripheral tissues
— Muscles & Heart (Energy Use) (Used for Energy)
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~il s S PO
> e
& "4. N

LDL & &1

2 \ e y B
e About 75% of plasma cholesterol is e i § o GAGHT BRI BT TR 75%
r 2 N o
carried by LDL. LDL transports @7_’ &;}éé;g‘ﬁ LDL gRT ag féan Sirar 1 LDL, @7_’ 4“""8% R @@
cholesterol from the liverto U™ = € LDL fier | Plerglal & IR Hadb! @@
i i LIVER PERIPHERAL * R gfEha Fas
| peripheral tissues. - | T T 2 .
P I — : D
Once cholesterol enters the cell, it can: OH PRSI STd PITADI H WAL AT &, ad 34 OH
@ Be used to make STEROID HORMONES @ WRIgs g 3R wRigs g
steroid hormones & OTHER STEROIDS 3T WIS §H 3R =1 TRITs
and other steroids. H B 3uayT fFar Srar g1
») Become part of )t L / @) i fEfeeal ﬁ!!l‘hm - ’
cell membranes. Wﬂﬂ% R NG &1 foegr 9941 21 Jm SIfenT ferfera
Q Be stored after I 1 Q ACAT (Teite Pleregical :
esterification with MUFA J::éj%/\v ACAT et T GoireH AC AT
by the enzyme ACAT w + MUFA — . ZRT MUFA % BT edifeder e
(acyl cholesterol acyl CHOLESTEROL & CHOLESTEROL ESTER - ! Provete
) transferase). L (STORED FORM) P g &1 i (dufea a;q 3
J
— ~
« The amount of cholesterol inside the cell controls (. PIfABT b 3T Bl P ABT HMG-CoA i W
. . High intracellular | HMG-CoA Cholesterol 5 N R g EeaIR) " | HMG-CoA Bl
further cholesterol production by regulating b e gy @._ g T fgaest &Y ﬁuﬁm PP AT & Ploregial N . @—— ﬁ 3 "l
L HMG-CoA reductase. [ ] ITe 1 g wdt &1 , J
-
LDL is known as “Bad Cholesterol”. LDL @Y “®RTa Bl &gl Sl & |
* High LDL levels in blood increase the risk of atherosclerosis and heart disease. * Joh W 3 LDL TR TR IO 3R &g 7 P SIfEH dg1d & |
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- [} -

4. HDL (HIGH DENSITY LIPOPROTEINS)
— Qa?;’rqa (3T g9 ASUIvIEHE) +—

HDL transports cholesterol from ~
peripheral tissues back to the liver. REVERSE CHOLESTEROL TRANSPORT (Ra¥ @leiegiel giaqie)
This process is called reverse Péiloheral Tissues liiver Bile (Only route
cholesterol transport. P of excretion)
HDL ARet S & BIoregTet B AT for (frepmer &1
foreR a & Sirar &1 39 wftkar & fRawd THHTA AT
Bl Iel ZIIUIE PEd & |
Bile is the only route for
cholesterol excretion from -
the body. Excess Cholesterol Cholesterol transported Delivers cholesterol Cholesterol excreted
R A BTl > fAsprad &1 AfIfEs Prorer in HDL to the liver in bile
v At e (arse) R Pick up cholesterol HDL & Hrerd 4 PBIgid df faiar Proieeiel o & $9
For excretion, cholesterol must STel I 8 PICTECTe TRAE AR HgHI e ¥ fsprira g @
first be esterified with PUFA. ‘ - N J
Therefore, PUFA helps lower Reverse cholesterol transport
cholesterol levels and is 1 Radf Preregier giaare )
anti-atherogenic. - e Bl ( S
firesr % fay, PleRgle @1 Uget PUFA - OF EXCRETION ROLE OF PUFA - ANTI-'ATHEROGENIC EFFECT
& a1 WeAiwge AT 3ma9ad ¥ gafay forr - freprem o1 gawT AR PUFA &t fAT - U&t-veRtsifAes uvra
PUFA ®leigiel TR Ue ® HEg daT & 3iR Cholesterol cannotbe  : It must be excreted Lowers cholesterol
.q-a_ E-"IHT % | g excreted ir} urine, sweat, only in bile. Cholesterol (a8 PUER 7 97e) %mstenfed tholeste«;l — B levels & prevents
NEIEES = “ 4 or feces directly. | g Fae e i s o) - -p | atherosclerosis
P B W | (ars) A @ '“ 0> (""‘M g e
Al & Wrem & e Fepfd | Festia fea L PERreRIE A 79 Far
i foan s g | P oS &)
s N J
5 HDL = Good Li in : i ; : : : PUFA esterification )
: = poprotein : Helps in removing excess | . Delivers cholesterol : Sl oy ™ HDL & PUFA are
(Protective) : cholesterol from body ! ' back to the liver B cholestarolexciation | anti-atherogenic
9 HDL = 3e8T AIgamea iR @ Hfafes Profgier | | 1 Pletgier B arad Foia frerA S fw | | ' /' HDL 3iR PUFA
5 (FRETE) ® ge H HeE peaT gl fotar aas uganan &1 Pumés;nuMﬁﬁsm UA-UiRIfA® B &1
3aTE & | '

J
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i » QUALITATIVE TEST OF LIPIDS

SOLUBILITY TEST OF LIPIDS

* Lipids are insoluble in water but soluble in
organic solvents like ether, chloroform,
benzene, etc.

'

7
%
SPOTTING EFFECT (GREASE SPOT TEST)
« A drop of lipid on filter paper leaves a -
transparent greasy spot that does not
disappear on drying. Greasy spot )
<
ACROLEIN TEST
* Heat the lipid with potassium bisulphate Acrolein
or glycerol. Acrolein (pungent, irritating (Pungent odor)
L odor) is produced. )
s ~
SAPONIFICATION TEST o
« Heat the lipid with alcoholic KOH. + KOH __ m
Soap (potassium salt of fatty acid) (Alcoholic) | m
is formed. Lipid Soap formation)
-4
( LIEBERMANN-BURCHARD TEST
>/« Lipid + Acetic anhydride, then conc. H,S0,
is added from the side of the test tube.
A color change (green — blue — violet)
A indicates the presence of sterols. Green — Blue — Violet |
e )
SALKOWSKI TEST
* Lipid is dissolved in chloroform and
treated with conc. H,S0,. — Red color
A red color in the lower layer indicates sterols. (Sterols)
% E

é
o

LIPIDS

HO™

o ——— —————————————

| . These tests help in the
' "\y/" identification of lipids
: and their components.

S —————— e —————————— P

- wn -

mﬁsqﬁwqﬂ&m. Oi

fafisa &t faagar sira

« forfigm arft & srgemefier @ & afd
geR, FARIBH, dofl anfE Y FHrdfFw
faemaet & gemefier 81 &

n

U

N

N

wWifen ghae (i Wi ¢x)

» fifts & & gg ey TR W 31 @
U greeff e gear g9ar & St gEm
R S T g

UBhIfeid e

o foifus @) qefRram argache a1 feraRia
& 1Y TRA B W Tpifer (cfie, it
Tie] gTerT) aar g1

A

N(

Juifafteesem e
« fifds @1 srcpiefeids KOH & Ty
TRA & R 1A (5E gfFe &1

GIefrgH #qor) a=dr g | fafi

@

(3reeprefeiep)

AN,

‘ AeAq-a<E e

- faifds + gHifés gersgrss, fiv
Tig H,S0, &t % gd & fFm @
STeTT STaT & | 31 § qRad (&1 - e
- drlt) R P 3ufafy gerfar &1

gir—»#’m

-

_/

N
—

HAlehIxD] eI

« fifis @& RIS # gidat 9ig
H,S0, fiemar sirar &1

fAractt ava & wrer 31 WRe @t
IufRufea geffar &1

(¥e)
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o

SUMMARY OF QUALITATIVE TEST OF LIPIDS [
+ drfeiat 4.3: feifis & OIS Tdteror &1 AR +—

-0.
O'.p\

i ,/mf

R : . i
(s Test Name @ Principle .~ Test / Procedure @ Observation @ Inference
(Rgumsam) | ¥ (Rgia) = (sfsa) (3raeltes) (freep)
Lipids are Take 3 ml of solvents S le insolubl )
@ insoluble in water (water, ethanol, chloroform, ether) inawg)t:rmssg)llzjbl ee in §ample IS
but soluble in in separate test tubes. 4 lipid in nature.
chloroform and ether
Solubility organic solvents Adg 5hdI2°PS O’;lsample _________________________________________ T | Lt
Test like chloroform, e s Sl T ' SregeT
- ether, ethanol. Ui ok ege § faeas l'-I'Fﬁr?ﬁv f efter
(W{’“E;R” Oil floats on water (arft, TAATS, FARIBIH, $2R) sl TER
qItero) due to lower ABR AT (5 §&) ST H gereiiet |
SpeCiﬁC graVity' W ¥ feamd | i Water | Ethanol i Chloroform | Ether i
........................................... m)r f;g:;‘g; c(thlorofqrr;r (E;L‘,i; m=f’r) qem) (mwﬁ) (éarz)
feifts ot 7 sregereita : = = =
q.F_ﬂ, a_‘,m .................................................................... Insoluble .
g W % I . Oil layer (d7 Ft i) @ Solvent (ﬁamas) Hgﬁ?:’ﬁ?vf Soluble (W"ﬂa)
\ ....................................................................... /
/ : : : . N
/ KEY TAKEAWAY Lipids do not dissolve They dissolve in organic Oil floats on water This confirms the presence
‘ (¢] ) / : in water. solvents. (lower density). of lipid in the sample.
e g foifis ot & 7 gerd | 3 Prdfies e & gor 1 A T R RAT R T foifie &1 3o @ gfd axar i |

J
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& QUALITATIVE TESTS OF LIPIDS

ferfiga & Tomeres Tftemr

8

~N

SPOTTING EFFECT/ | Q) PRINCIPLE o PROCEDURE @ OBSERVATION (@) NERENCE
GREASE SPOT TEST
(T Wi gligror) Lipids are greasy Dissolve:sample Permanent Presence of
and leave a in-ether. translucent lipids confirmed.
translucent spot Place one drop on greasy spot
on paper. filter paper and dryz; — 3 »
° o @
T = v AR
3R P W fRresT e
B (PSR . S, fefftrs 1
gReef eear BIgd € | R it aaplod ity fearg ST & | Jufeifa & gfe |
ol
¥ =X
D ACROLEIN TEST - Pl(?lNC}P)LE {C'g PRO(%%D)URE 1O OBs(gRVI)\TION @ INI(:EREh:CE
D Ggid &t fersepy
& (vapifer wtamon)
Eol?lr;esrglclrr; l::f He;at sgmpl; Wil'fhh t by Sharp irritating Presence of
otassium bisulphate :
when heated with FKHSO,,). P o g smell of acrolein. glycfgrol é fats
KHSO0,, producing contirmed.
pungent odor. W ¢ i‘"
. + o g, STer
o ¥ IufeRid feRmie @ £ ( @
KHSO, ¥ T s @ | Sample KHSO,4 ﬁ aredt ]T;aﬁ " (fS’
ugplfers g & foreht T BT KHSO, s Rl ' L_. feceraRTer ar e
et vier gl & 1 ¥ @ T B I uterfe |
J
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— fc1fUs & IO GRI&I0T BT ARILA (WT-2) +——

L SUMMARY OF QUALITATIVE TEST OF LIPIDS .}7’3

/ Test Name
(gt&1or BT 9H)

Principle

V e

7 Test / Procedure

F (vifsam)

Observation
(3raetdA)

Inference
v (fFreep)

O

Fats react with
alkali to form soap

Heat sample with NaOH/KOH.
Add NaCl to precipitate soap.

Saponification ik e :Diﬁa?fNaOH/KOH ................................................
Test (exothermic). & 1y T B,
T B 1 o R [ ——————— fi5T NaCl ffra'rq [
qﬂ&‘WT ) ddT &R & g1y Heat with Add NaCl
NaOH/KOH (,

W B HIg- (m;f ) (firee)

g e R a1 2 |
SEmpLE resc?aipa e
() .\:@ ;;;,q)

Soap formation and
precipitation observed.

Confirms presence
of fats (lipids).

Lieberl{lann-
Burchard Test

(GIECEEC A I
gteron)

s C"

Cholesterol reacts
with acetic anhydride
and H,S0, to give
green color.

Plergicl Ufifces
UgI8gI88 g TogRd
A ST T AT |

Dissolve sample in chloroform,
add acetic anhydnde then

@ b- H

o5 et H,S0, fiemd |

Dlsso(ve in Add acetlc Add conc H,S0,

chloroform  anhydride (a1 H,S0,4
(@Rt ¥ (offs temges firemd)
aret) fAeimd)

Pink = light green —
dark green/blue color.

............... = WW_)
&R &/t 1
gfad= ﬁars‘ é?n &

Presence of
cholesterol
(sterol).

Y KEY POINT / & fifg :

Saponification test confirms fats,
while Liebermann-Burchard test confirms cholesterol.

AfAfsdse e aur H e Ha ¢,
| STafds ArgavdT- m@mmaﬁgﬁzmél :
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SALKOWSKI TEST _(rewplertt wdlarr)

- PRINCIPLE
(Rregid)

Cholesterol forms
colored steroid
derivatives with
conc. H,S0,.

e

PlelRgicl FeBgRp
3T F M
i ST 2 |

~

3 [0)
CHOLESTEROL

@ PROCEDURE

Dlssolve sample in
chloroform, add
conc. H,S0, along
side.

Sample in Add conc.
chloroform H,S0,
along side

\

. OBSERVATION

Upper layer red,
lower layer yellow
with green
fluorescence.

=

. 0.
IY TR AT,
el wa dieit-gdt
THB b Y |
Upper layer

« RED

_ Lower layer
" YELLOW

with GREEN

FLUORESCENCE

@ INFERENCE

Confirms
cholesterol
presence.

CHOLESTEROL
PRESENCE CONFIRMED
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