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clitigll ely 8 Ja i) Galea¥) e logi (g e dlliag

pals¥l et Bpadld yualsh lgdany BdY) Galea¥l L)) e Slanyd) (s<s
s 99 — 2 on i) s 8 dsd) (aleal) Glasg e mghiy Lduady)
.fo:uj Uaala

sl L ae ST o il (s 100 daliy) (e (S g8 ilisig ) Ll
S A Ol i Sliie Slis sl e Gl Gy
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W o)l 83 cand (o)l 83 o ) (malall dija (g5ins sAain) (alaal)
oda aud 13gly Avial deganag £lu€5)\S degana g2 JeaB (o — carbon atom)
Oeagyua 53 haig WS (o0 — amino acids) W i) (alaaYh LwaY) LaleaY)
Os0SY 83 (R-group) adyhll degenall cous degana Jaiii hasly Ll o0l 5
el LS L Wi

1S
H—N—C —(—0H
Amino | Carboxyl
Group | Group
R
Side Chain

Gs$ alll o dalal) degenal)l uSHu lgans oo Ainal) palaal) alias,
ol e AaudY) (aleaV) pues b dadiye iy Ba duised] e ganall

oo Ll o ans LA e O] pen oSa Y A alea] Luld @l
s (Essential amino acids, EAA) L) duwaY) (aleal) acdy sl Gk
Onsliualy  (Isoleucine)  Cawsdsx¥ls (Leucing) (pwsallls (Lysine) e\
(Valine) ¢\dls (Tryptophane) olésusills (Threonine) s ills (Methionine)
— e 1) laee gAY Lawy) (mlall WL (Phenylalaning) cus¥i ditall
(Non-essential Zowlu) e 2l Galea) eudy gadan (e Glady) aus oSaid
(Cysteine) gawddls (Alanine) cx¥¥)s (Glycine) ¢Sl a5 amino acids)
cliali gl jmalag (Glutamine) (pelsl<lls (Tyrosine) (gl (Sering) cppuedls
(Aspartic acid) ki) (amslas (Asparagen) coabluYls (Glutamic acid)
.(Arginine) gua ¥ (Histidine) cnxivglls (Proline) sl

b Ml L bl degenall (aS5 5 gy o Aguad) aleall s
(Acidic amino  duadall Luwl (mleal) oligh gl LaLoilly 4Ll (alall
dia bl L)kl gicgana A (-COOH) LduSg)lS degana clliai Il acids)
dcsane el ) (Basic amino acids) duac il Lune¥) (alaal) @lliag ¢iua el
oalesY) Ay W Lae W) dia Lgphetl Ak \gicsana B ST 5 (-NHp) Ll
slall dune dynel (mleal i of LS .(Neutral amino acids) dlsleie gb dneY)
5 (Hydrophobic) Wl s e 4wl (alals (Polar) 4uks i (Hydrophilic)
.(Non polar) 4uki e
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Nonpolar, aliphatic R groups

Aromatic R groups

200 700 C00- C00" C00"
H3N—c|:—H HaN—(l:—H H.qN—?—H Hsﬁ—c':—H H;N—C—H H3I:I—(|)—H
| | |
H CH; /CE CH, CH, (|)H2
CH; CHj C—CH
Glycine Alanine Valine \NH
(|300 (|300 ([300 OH
H;N—C—H H,N—C—H  H;N—C—H
(:3H2 (::H2 He (E— CH, Phenylalanine Tyrosine Tryptophan
CH CH, CH, .
SN | | Positively charged R groups
CH3 CH3 S CH3 a B B
[ COO0 CO0 C00
CH | | | | | l
3 H;N—C—H H;N—C—H H;N—C—H
Leucine Methionine Isoleucine | | |
(|3H2 (|)H2 (IJHZ
(|3H2 (|3H2 C—I\{H
Polar, h d R
olar, uncharge groups CH, CH, " //CH
COO COO COO | | C—N
v ; v CH, NH H
H;N—C—H HsN—C—H H;N—C—H | |
H,OH o By e
5 H-—-(|:~—OH i 2 NH,
CHs SH Lysine Arginine Histidine
Serine Threonine Cysteine
Negatively charged R groups
(60]0) COO COO - -
o2 S ¢ C00 CO0
I Sm S I [P A
H,N CH (N N—C—
Hz(ll <|:H2 P o ol .
. . C H, CH, CH,
o | |
- N C00~ CH
7
LN 0 i
Proline Asparagine Glutamine COO~
Aspartate Glutamate

AT Lnd alas) dlligh ilinigpll 3 sagagall (pydiall LYl (mleaSl dilialy
Adall 8 ddhde el Lely (AT liSye Aasize O5S5 5l AN L Ba Bypem BIsase
(-NH,) 33 degandl) pign o blael D 5 L L gupulii el aals (S
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Mirror

| %?f |
H;N*—C,—H | H—C_ —H;N*
|
CH; CH;

D-Alanine L-Alanine

D and L forms of Amino Acid (Eg. Alanine)

paleal) Ll (L) gl e il S 8 A Al alaal) apes 5S
clsig ) lae (gAY AAl Ciske (e S5 & Jaxd (D) gsill e AinaY]
Jladl 8 duad) palal) g idid) Galeadd Lacldll - dudaelal) Galsdl)
oo Vs (Zwitter ions) Ll ewss (Dipolar ions) qadadll 4l clis Lgy 4Ll
AN ¢(Osigall Asiine) (520 E gl o (Osigrnll Lualy) umals Aol el @il lgualsa
.(Ampholites) cu¥sis! 5l (Amphoteric) LdisiaY! Jsall Lale (3l

basic acidic
grml.lp H gI’:‘JI..[Ip H
L l I
H,N—C—COOH ——— *H,;N—C—CO00"
I I
R R
amino acid Zwitterion
cation zwitterion anion
@® @
NH, NH, NH,
R—C—COOH +<—= R—C—CO0O <+— R—C—COO
I I |
H H H
—
low pH pH high pH
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bl lpmnn A (mleal) Lla) e clanyll osSn :(Peptides) claga
O O5SE Ay Aja Jral o) ((Peptide bonds) Laasull sealsV) s D58 dieales
(s Ayl aig -(Dipeptide) (S anall e Lo cpsS Cpined Cpiasla dals))
oads 99 (e afn Liga LT sSm g sl Lebylly ADEN lagyl)

‘_;\.m\

Peptide Bond Formation

H H ) H H 0
L ~,
N—c—cC + N—C—cC
H iy oH W iy OH
H,0
H T 0 "|[ 0
N—C—C—N—C—C
H ‘ | “oH
R H R
) ) h
*H ol v |l HH -
HyMN—C—C —-'"'—f_l —C—N—C—C—0
CH, CH, {l'EIi'H_-.
e, L‘F[(_-I!.. {_-EI
R ; 3
[ j CH; CH,
o, _f’_.f::

O
tvrosyllewcylisoleucin

(Tyr-Leu=1s0) (sl o= dilea sul=alisg ) S asiyg

Osflsl DN amull (i lacmdie dgs bl cld LAY G claoy dlag
OresinSe¥l Useysr ie Ageym daday i Glady aagy .(Glutathion)
e Jo hlavny daalaall saall Laayyi olAl Vasopressin ¢seyss (Oxytocin)
Loy AV ook Sl e Jyasll (Sa lagasy cclgal) (sl )8
e SUas gl dlaty 0S5 &6 Zaphally cdayd B WS gy Bina) ialeal)

.(Proteases) culiig yll dllaall clasyi¥) dacdss
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DAY abaaal Gl Oyl e %50 s lisigyl IS :(Proteins) clisig )
sl Gmala 100 (e oig Biin sl 5<5
tlad iyl lidig ) Caviaal (Say sl pal) Cliual
S Al Cus Caabanl :iﬁji
oalaal e s Al @lisg ) s :(Simple proteins) dadl sl -1
(Albumin) syl e Lot Gyl
oo OsSE Al cling pll e :(Conjugated proteins) dijaell culisig sl -2
3 il e Sall cewy Aty n e @A) @l ) dila) L alesl

(I Jsaall b minge LS cdlaiyal

454y L 5idal) ds ganal) Crigal) )

Glagasubll «ilug il | (RNA Or DNA) 55 pasls | (Nucleoproteins) dogss culisig s

aall (g 31 5a— iy (98 (Lipoproteins) daay culisg

) ol gussle- LS abu | (Glycoproteins) 4w cilicg »

culall (i< Aiilew g de gana (Phosphoproteins) g i sau

CrslSsargll ot dcgana (Hemoprotein) (g y gasn

((233) (inysd e Osf | (Metalloproteins) dsses sy
Jing gy Jgasll anii)
(<)

Lo sana () Clisip ) Gl 1 8al U8 G i) Ly

lean Ao Lanal) Al Cal \gdg :(Globular proteins) dug I clisg ) -1
B Sl paany Bole Aaliny Caillag clinip ) a3gly (5 s U3 2l
gl (pag - Alall Jallaall 3 Ls3l ALIE Culiig ) o3 (5SS A ganall 038 (1
.(Globulin) oulsusily (Albumin) ges)

J<a bl dunall LDl Cali W, :(Fibrous proteins) dadl) cilisg yll -2
g gl lguanag sale dnS il Leds elall (8 Qlisall AL e a9 ¢ 4
Gl (g s CDals LY 3 dsagall (Keratin) oSl kel (hag daclés
L lilgall 3 Al dad) 8 sgasall (Collagen) oSl Gl il sl
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Crligual) Aa ual YA sl o gl A (B Bagagal) sl g gl
(The three dimensional configuration of protein molecule)
JCal o) Augh) ol Baja elae) o Agguall (gsilly yals¥) sl g 2l
tA Ol Slina A caShill e plod Al aag g palald
oalaal) aiifis 2y gl 4 b c(Primary structure) oY) cuSHl -1
aatiy ealsls lemns Lebally ool Lja (b Bagasall LiseY)

Sulva 5. Mader. Inuiry in:o Life, 8th edilion Copwight @ 1997 The MeGrawHill Jompanies, Inz. All fights re served .

Primary Structure of Protein

Al Ladal) Al elga) ) pds ((Secondary structure) slll Syl =2

rals¥l 35y oo i @y o — helix el Ggiall uSHY e ol

oaiadl el dalll -NH Jly ~C=0 degene o Lan ) duing yugl
Joanal) Al 8 5aeagall

P o-helix
,”'CH\':] Thc; lclcphonp c_(\r(l sh'cgp:'-
L R of the a-helix is held in
. R place by Hydrogen bonds
b R (:,:} between every N-H group

% g  and the oxygen of a C=0

T group in the next turn of the
R h‘_:}}[—-_—_-&f_ﬁfl helix, four amino acids

fo—N __(r%..- down the chan. The
W7 typical a-helix is about 11

eagsy amino acids long,
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J<a dpand) Allad) elglail 40 aai :(Tertiary structure) Al cuSH) -3

s Sl 18 oo Algsus (5 uall 83 dagiy Ol gai el une

Auddl 3 sagasd) Lisd) aleadl (R-groups) dsphll guelaall o Las
sl

CIr

Individual Amina
Acids bonded

. Bond Types
polypeptide chain \

Hydrophobic Interactions:
These amino acids orient
themselves towards the
center of the polypeptide to
avoid the water

Disulphide Bridge: The
amino acid cysteine forms a
bond with another cysteine
through its R group

Hydrophaobic
Interactions

Hydrogen Bonds: Polar “R"

CH, -oH . .
H\ groups on the amino acids
N Hydrophilic form bonds with other Polar R
H/ Interactions groups

Hydrophilic Interactions:
These amino acids orient
themselves outward to be
close to the water

Positively
charged R groups bond
together

S Laid) Jdldl 2 4w :(Quaternary structure) e Syl -4

s llad gyl &ija GsS lgaaey Lasii S (Subunits) due @l cassl

e OsSE @aly (Monomer) sasly dady Alale e 0sSE iy lligh
NSag ... ol 5l dlw )l Sl (Dimer) gasy ool

HEMOGLOBIN

—— Oxygen
molecules
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PROTEIN STRUCTURE
e, @@ i

Secondary L Q ' \\ ‘:’ \V
Structure ‘Q’ \ { \ \

a ¥ 5
li
F tide : ’,j | tion of
vai — polypeptides
Tertiary Quaternary
Structure Structure

(Protein functions) :clisig sl aillay

Lgall cDlelall b (Biocatalysts) dusus sacluas JalsaS ot Slisigyll (ans =1
-(Enzymes) clayy) degandl sda Ao (3lhag .4islal)
gan Ji Je dewi clisigpll (s :(Transport functions) Ja cilag—2

G e pal) i 53 GuslSsagll Jie puall (3 AT ) 0lSe e LS5l
Laall el o 5 sl Aaall paleal) Jiy A sl Gae sl ) L)

cpend) 8 RV dnul)y

Jie e lay Caillag Ll clang yll e :(Protection functions) duelés caillag =3
Ltall asew Jie i€l aseddl Lmass (Antibodies) silcadl aleal)
-2l &g (ansg (Clostridium botulism) aga i i<l

(Ferritin) ol o9 Jie (Storage function) adlie dss ailag—4
Seae ) glall Gan (A cpasal¥ls casall G ask g3y Jladall & 3gasal
saill doyg pall sa¥) GmleaYL piall

S5 ) Clisaysell (mm of 3 (HOrmones) cibiseysells iy digan Ciillag =5
pdl (A sSslkl 5 ol (M (Insulin) cudsaasy) Ogaren Jie Sidigy
Aalail) saad) oy (A gaill (gayen Ay DAY ) alsiag
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e da all @liogyll saead (Structural functions) duwSy iy —6

b @ (Keratin) ooh&ll gy die sbiac¥l asd ddlall elhac)

Crig g Blianll (& Geagilall (g g O lly DY)y aUSYNs Gl ALl
chlzailly ddad)l danc) L ¥l

\ :(Protein denaturation) sl f cilisig il daudal) Allal) s

ol Aughaiall Alall e Lelgaty o) B S (i Jgeas 4 Mual
¢ (Unfolded) dushidl ye ol dagidl Alall ) Lapdall (Folded) dald)
Uggusall pualg¥) alies 5uSs daii Glld Juansy (43 guaall) iiaal) sl Luanlall
M oY) Sl W gl Bsa A oablly Al (gl Sl @il e
oS! Jam O disad) Galea¥) on Jasi A Daiadl Suals¥) o i
s ueald sl

DENATURATION

Folded Protein Unfolded Protein
die) A8l Lsplal) Jalsal) (amal Gyl (aped da syuall Jeasdy
Gl Jia) Aibasl) ) (Lusgall AniVly doneadil) 35p AndY)g dniipall 3l
ool Jie ALED caledll Sligds HNOz 5 HoSO, s HCL (alealS dsaadll
lay (Adykiall pH I oy cayshg)slSlly YIS dygaall ciludally aaally 5253
Al e e
S iaal) g pll a9es Leds :(Reversible denaturation) 4Sall suall -1
il s Jlgy 2 (Renaturation) daawdal) A)
Ol asm Y leds :(lrreversible denaturation) dwsall e smmall -2
Ball cue Jlg) am andall Al ) sadl)

Sy Loa iy Lgullad lanyy) S5 Dlied gl Lgilledl clisig ) oo ) sl (sa5
Sl vie Jolaall (o et lisigpll o WS L dgaall Lgiaadag ciliga gl
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(Aia ) sgall) chall

Lipids
ST PRt =i
o) Cailag

A Gl 4w aligSa -1
oall cllee & lgaling A &) e Jgeaall LAY aaddies e ouia =2
RIEON |
(Essential fatty acids, EFA)(Essential sl Luaall (aladd jias -3
fatty acids, EFA)
ccydally L) Gl duad) WA Gans ghaad 4dly ilis<e -4
Lipid classification :cilaull) il
NS ae driadl (alea¥l Sl 5 :(Simple lipids) Aasewl) cawlli -1
1) auitig (Esters of fatty acids with alcohols)
g diadll palall clpud 4 :(Neutral lipids) dstaial cladl) -
el Liad auiig (Esters of fatty acids with glycerol) Js <l
.(Oils and fats) ¢salls cisssll i (Glycerides)
e ¥l ae dvadll Gl clpud ey i(Waxes) ggaddl —o
- Jg peatlSY)
Slo @gsiad Al duadll Gl 2y ((Compound lipids) dsgsal) @il -2
Oy clgr baopall Jaall s edall go s Cllal Ay AR e alaa
: Lgatal
.(Phospholipids) 8waall clanlll —i
.(Glycolipids) 4 ,<ud) clanlll =
.(Lipoproteins) <lisig pgudl —=
.(Sulpholipids) a3 u<all clandll —a
o) das e dailill cUSHal) Jadn a5 :(Derived lipids) dasall il -3
sefgally Aty ZolaY) Cla s duaall alaal) Jie cladl) e dabiad)
Jie @ Lsladly gpall & 433 @l Lad deds WS L din 5l
Adba) Sl yially (eaal) 8 A8 el
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sl S5 A Bl Gl e ay :(Fatty acids) 4uasl) aleall
A daily WIAY & daall palall e gs3 70 e ST @iy L da)
Aabh LSS deganay digylSyale dule o duaall (aleal) aues (g
(Unsaturated) dasie e sl (Saturated) desie ds\Ss gl Al 06 8
Ai5)\Sg ulell Adad) (568 LS L Angiall ealg¥) e ST ) sasly e g 4
Al a2 oSl (Unbranched) dejiie jes (Aals ) dsladi sale
ing) 05 al) alaal) ahies 3 GsnlSH @y 2 of LS

dadu e 0T a5 :(Saturated fatty acids) dasdall dsasl ales)
degandl OS5y CH3(CH)nCOOH  dilusSsn)S deganny drndia daigy)\So nla
degand) LI .(Polar) duki i (Hydrophilic) sl dss dduss)<
.(Non-polar) &l ,e g (Hydrophobic) elall i ye gd &g )\So ulgl)
Sl Oyl ) LiglSealel Al Jola Jwall Gaelall jalsd sasT
Jia) sl & cld caal) paalall (35S 8yuad Aludud) (56<5 Laind ((Fal) aalall
day (iass (Propionic acid clisusyll saslss Acetic acid cllall jadls
Clyfignll casla e JSI 0S8 A50)lS palell dladad) Jsla saly elall (& Glisall
celad) (3 AA e (e daal) palaal) b W eld) B i olied el nldlly
r gl paslall Gty Slgail Jmpr g )l ) Aol Oisll 8ab) (g5 LS

Trivial name Systematic name Abbreviation Typical sources

butyric butanoic C4:0 dairy fat

caproic hexanoic C6:0 dairy fat

caprylic octanoic C8:.0 dairy fat, coconut and palm kernel oils
capric decanoic C10:0 dairy fat, coconut and palm kernel oils
lauric dodecanoic C12.0 coconut oil, palm kernel oil

myristic tetradecanoic C14.0 dairy fat, coconut oil, palm kernel oil
palmitic hexadecanoic C16:0 most fats and oils

stearic octadecanoic C18.0 most fats and oils

arachidic £iC0sanoic C20:.0 peanut oil

behenic docosanoic C22:0 peanut oil

lignoceric tetracosanoic C24:0 peanut oil
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dgadl alea¥l & :(Unsaturated fatty acids) desdall & duasl (alesd)
3525 533 -(Double bonds) dssajall seals¥) e SISl sasly e (ggmn A
g ) -l pmalall GLlally Slea¥) Blha Jas paRliadl ) dagaiad) sealsy)
25) Apll Bla dsyn Al OS5 daphll 4 Sagagell depdall e dgaall (aleal)

adial) e dvaal) Galea) s Sl slawd b L (%

Fatty acid Structural formula
PalmitOIGiC CHg(CHz)5CH:CH(CHz)7COOH
acid

Oleic acid | CH3(CH,);CH=CH(CH,),COOH

Linoleic CH3(CH;),CH=CHCH,CH=CH(CH,);,COOH
acid

Linolenic CH;CH,CH=CHCH,CH=CHCH,CH=CH(CH,);COOH
acid

Arachidonic | CH;(CH,),CH=CHCH,CH=CHCH,CH=CHCH,CH=CH(CH,);COOH
acid

paalal) Jlgeail Hha dapn palias) ) ol Gadall 8 dagaial) sealsV) agag 535
Uaela s (Stearic acid) eljlaul Gaela N ade (gginy @A cudll Sy Jal)
I anla Wl %8 70 slgail Gy il ¢ (Lagaie Bpal o grima V) padia a0
Aapd @i (as)y dagdie Bpeal o (s5in) pade e S8 (adls 585 (Oleic acid)
Ofixal e gpsy @iy (Linoleic acid) cligll (e Wi % 14 o)l
o 23al) Gt Ll 5sS0all ADN (mlaa¥) Gl e % T1- sjlgaail dayn &l Giinga)e

(039S 553 18) Gs)<I ey
Glasy Jo sl ae duiaall (mlead) @il o :(Neutral lipids) dstaial) <l
i O L (Glycerides) clawdSll i (Oils and fats) gsaally cagll Leadl Lele
sl (e e DG S pite 5 Bs e JapedSl R Lls)) e el
e Banly Eijay Jo el dija Lali)) diad L(ESter bonds) dujied sealsl aal
aslall e Gy JomdSll dija dals)) diey L galal 2pulS mi Jaall el
2l aalall e Glsga ED JgpuadSll Dja Lalii)) die g A 20l o Jaal)
s Dl AV o AN Sl ity L JSAN 3 inse LSy SO 2 plS
Akl Sl e Slad sl s S agadll b Bagasal) Gsaally sl dsen i
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o
1l
CHy—O—C—R

EFH;-—DH (ﬁl
CH-OH + R—C—0OH —— CH-OH + Hzo
.;Isz_OH F atty Aecid |
Glycerol CHa—OH
hlonogyceride
]
CH;—O—IICI:—R'
CHa— OH o] 8]
(:JH—OH + IR—C—0OH — = CH-O—C—R + 2HO
CHo— OH F atty Acid
Glscerol CHq— OH
Dighroeride
8]
CHg—D—é—R‘
CHy— OH :I:IJ Lﬁ'
l?H—OH + 3F—C—CH —3= CH-O-—-C-—F + 3 HD
CH4— OH F atty Aeid | @]
Glycerol CH;—D—&—R‘

Triglyeeride

Formation of TRIGLYCERIDE

i 0 H H H H H H 0 H H H H H
I A I y | I I
u-c— o= C o Come o Come Conm H oo C o () C e C . o C e G Come W
| T I [ T I
H H H H H H H H H H
ration
e p 1y [Swes | oy
St Pandaauall e b as ynane
H H H H H +3H,0 H H H H H
removed
0O H H H H H 0 H H H H H
T T A
How=C —c-c—c—c—c—c—u i H o o (Jomn C oms € we e C e Come G |
| | T N I | I
H H H H H H H H H H H H
Glycerol Fatty Acids Triglyceride Molecule
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e st G AN Syl o
oalea] B L s :(Simple triglycerides) dased) LN iyl ~1
adls (e Cliia DB Ll vie Dl g pualSl Aljas 3y £si e duiad

Tributyrin (DA Sl ziy Jg juuldSH Ajas el gl

o)
1
CH,0-C—CH,CH,CH;
o)

I
CHO_C_CHQCHQCH3
%
CHx0O—-C—CHyCH,CHgs

Tributyrin

SSH ol plesi Jasy Lgads :(Mixed triglycerides) dabiaall 2 cila Sl -2

el Fiins i) malsall e

0

CH—O—C—(CH:)4CH;s  ester of palmitic acid
0

CH,—O i (CH,),CH=CH(CH,),CH, ester of oleic acid
s (Phosphatides) wlubliwsdll L euss :(Phospholipids) 8awiall el
Ll @lifol caw b ol ae JSE Gia LAl jlas aSH (S 2
Js¥) adsall (A 4 Loy JondS &ia (e dsbusdll s S5 - (Lipoproteins)
e b (f pasls Bja SO adgal Ay Al igh gade S0y (aals T
asls @y e mid A Speal Abliugd degene aid AN adgd) G L
Loang ) aefeall (gaa) Lanii algewsdll Cpeily . (Phosphatidic acid) clalaw sdl
Cipad Clandgtasll o gl Anlaagdl) degenally (Limgil) 2elsdll e laye ) 48V
m) K3 ae cclanghogdl) ams Sl b Lady cbanlingdl) paslal cilinde Ll

LOIY) G Lganl (g)lail
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o

Glyr_:erol =« CH,-0-C-
molety | o > Fatty acids
B CH-0-C-
< g | o CH,
fl) HZF_O CTRy = CH;~0-| P |0~ H2-CH2—N+<CH3
Rz—c—o—(I:H ) OH CHy
Hzc_O—P—O‘CHZ—CH-Nl'h T T
0_ 000— Phosphoric acid Polar choline
Phosphtidyl serine Phosphtidyl choline (Lecithin)
i
H‘I—O—E-'Fh
o

&

Phosphtidyl ethanolamine (Cephalin)

Phospholipids Analysis Service

Polar head

Nonpolar tails

Polar Nonpolar Polar
heads tails heads

Polar head Nonpolar tails

Chemical structure of a phospholipid
Cell membrane
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e Sy @y (Head) Gl L guedy s O sl Lja (5SE
Lk o il Ol lia ey g il saclilly cljghusdll Gaslay gl
o S all L L elall ciliiag Jasi il () (Hydrophilic) el caasy (Polar)
Oxdsally (palaiially Auio)\Sg il Aladadl Ligh Guiaall puadlall dadus (Tail) Jal
(Non polar) ki e (sS4l dy A Clia ey -JgpalSl) Eiia e Sl J5Y)
Aaall dsall s i sled) (8 gl Y adl (gl (Hydrophobic) slall caa e
Tr b eld dse (o (Emulsifiers) cDlaial dalse clalsiagdl) s cuddl 13g)
(Al za slall
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