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PROTEINS I o |

« Definition, classification of proteins o TXTAT 3R Yeehardr & MUR
based on composition and solubility TR YT @1 gRHTST, aiffeor
with examples 3R IereRur

AMINO ACIDS WA 3

e Definition, classification of amino o IS Upfd 3R aivor Gt
acids based on chemical nature ATILYHAT3N &b YR TR A
and nutritional requirements 3l ot g, aaffesvor iR
with examples EHERU

O\ WA B 9T
) o T @ e
Y/ (e G & TIeA &

IR TR)

STRUCTURE OF PROTEINS
e Structure of proteins

(four levels of organization

of protein structure)

jj\j AP P e 3R e sqffret

QUALITATIVETESTS & o\~ N\~ 7 ™. P o adtemr sk
BIOLOGICAL ROLE fiesr
e Qualitative tests and biological ‘," ? 0:/? " o I 3R 301 3p<l & oIS

A B

role of proteins and amino acids
e ¥
# | , Proteins are essential for life k W
\ / =
DISEASES building, repairing and protecting
* Diseases related to malnutrition “ our body! - o U &5t pUINUT § Hefera
of proteins. IR Sfta & forg smaeas & - drariRai|
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(3 DEFINITION >{ PROTE'NS }<

Proteins are nitrogen
containing, most
abundant organic
macromolecules widely

distributed in animals

and plants. y
\

Proteins are polymers

composed of L-a-amino ._/
acids join by the
peptide bond.

Proteins are essential
nutrients for building
block of body tissue

and proteins contain
4 Kcal gram as fuel. Fa

i L-a-AMINO

ACIDS

- -
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AMINO ACIDS
L @{ AND TERMINAL ENDSJ< T R &)
All naturally occurrlng mﬁ UTpfdeh ST 31
amino acids are olaR! ¢edt 8id 8 far

levorotatory except PEPTIDE CHAIN TR & o aiffewet 8
glycine which is gufaed gidr &
optically inactive (P)S PBIeIe BT 78) |
(No chiral carbon). y L
3 a .
N - terminal end - N - efiaa gz -
The free NH, Group cfHaet 3T 3
of the terminal amino &l Jth NHZF’IG'
acid is called as N - : Us
B : . haldl & |
N - terminal end y L
N - TERMINAL C - TERMINAL
i 1 [ END ] [ END ] K

C - effqer Uz -
B COOH Us
;% @ C - fifqat Us
h r _ Pgeldl 2|
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— BASED ON
— COMPOSITION & SOLUBILITY
¢

[ 1 PROTEIN CLASSIFICATION

AMINO ACID
COMPOSITION

This is a more
COMPREHENSIVE
and POPULAR
classification

of proteins.

It is based on the

AMINO ACID
, COMPOSITION,
structure,

shape and
S solubility properties. / %
/

N
Uses key factors: ‘/ R
e Amino acid composition 2
e Structure

e Shape
e Solubility properties

SOLUBILITY
PROPERTIES
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o

* Proteins are broadly
classified into 3 major
groups based on
composition.

®-0o-9 oo

PROTEIN CLASSIFICATION
BASED ON COMPOSITION

f

7

They are composed
of only amino acid
residues.

CONJUGATED PROTEINS

000000000000000000

Besides the amino acids,
these proteins contain

a non-protein moiety
known as prosthetic

\ group or conjugating group.

f
DERIVED PROTEINS

@ These are the denatured

or degraded products of
simple and conjugated
proteins.

%o

oooooooooooooooooo

SIMPLE
PROTEINS

CONJUGATED
PROTEINS

DERIVED
PROTEINS
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CLASSIFICATION OF PROTEINS

! (BASED ON COMPOSITION)
(S.No. CLASS SUB-CLASS EXAMPLES
GLOBULAR Albumins, Globulin, {
PROTEIN Glutelin, Prolamin,
@ SIMPLE Histone, Globin,
Protamine, Lectin.
SCLEROPROTEIN | Collagen, Elastin,
Keratin.

* Nucleoprotein

3 MAJOR
CLASSES

Ui bl IIffpRoT

5

(HHed & YR W)
(wd ot 39-T9f KLARL |
rﬁamxﬁ'a:l Tegfid, Tetgfer,

PROTEIN %2

/7 SCLEROPROTEIN

Kg\\

>y

)

NUCLEOPROTEIN '\.E{/ GLYCOPROTEIN

CONJUGATED | * Glycoprotein
@ * Mucoprotein
Q‘V iy, e Lipoprotein
<$”, S * Phosphoprotein
508 ® . Chromoprotein
v e Metalloprotein
— PRIMARY ,—Q)} Coagulated protein, BASED ON
\«) Protean, Metaprotein. COMPOSITION
00N o
((GU/ 5 | SECONDARY s+ ,: » | Proteose, Peptone, CC¥e?
¢ 9 d ¢ "« | Polypeptide, Peptide. 4 bk Al
\ 9
-
g&q GLOBULAR S
L .8&:"

L
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/5 ON THE BASIS OF SOLUBILITY
4 ( 1. SIMPLE PROTEINS |
®
) GLOBULAR PROTEINS
CQ-.) ° These are spherical or oval in shape, J
soluble in water or other solvents and digestible

ALBUMINS

e Soluble in water and dilute
salt solutions and coagulated
by heat.

e.g., serum albumin,
ovalbumin (egg), lactalbumin (milk).

GLOBULINS

e Soluble in neutral and dilute
salt solutions.

e.g., serum globulins,
vitelline (egg yolk).

GLUTELINS

e Soluble in dilute acids and
alkalies and mostly found in plants.

e.g., Glutelin (wheat),
Oryzenin (rice).

PROLAMIN

e Soluble in 70% alcohol.

e.g., Gliadin (wheat),
Zein (maize).

[

SIMPLE
PROTEINS

GLOBULAR
PROTEINS
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(1. ¥ W
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21 ¥ 399 ST gRI 9H 914 1

[sﬁﬁﬂ@iﬁ? (sfe), ey (gu) J

o IfT dAT Iae SIGOT el

Nt

¥ faorg g &
S — HRA Tefgfer, j
faeef (372 &Y 1) | 2 b
%ﬁ ( 2
| oqaﬁalm‘faaﬁfﬁ'ﬁﬁuam @
hadt: R
Q/ .70%31?&331%%@11@%% @
\ﬁ! S - e (M), ]
S (Fa=pT) | L )



https://play.google.com/store/apps/details?id=co.april2019.pindia

| g ON THE BASIS OF SOLUBILITY feetad & R W
( 1. SIMPLE PROTEINS ) (1L wEawndT | QB

X
3 4

HISTONES

e Strongly basic proteins, soluble in
water and dilute acids but insoluble
in dilute ammonium hydroxide.

few=a
J ° WWW,W@?

1. SIMPLE
PROTEINS

a9 el # facia afda ag

3y grggiaase | 3ifdey |

L (SR -agmm fRed|r1 )

( Tefe

o 3= AWG: R & a1y "l
ST & 1 Ff, Tenfam Hefta o

( e.g., thymus histones. )

GLOBIN

e These are generally considered along
with histones. However, globins are

® el 6

not basic proteins and are not Tl g1q 31k NH,OH gRT 3raaifia
precipitated by NH,OH. &l 8id |
r
PROTAMINE m;:—rqm o
e They are strongly basic and resemble ° 3 ycafis :iﬁlu. a4
histones but smaller in size and 4 fAcid-gerd € difes 3eR A Bie

soluble in NH,OH.

e Protamine are also found in
association with nucleic acids.

(" e.g. Sperm proteins. ) [ SIMPLE ] \ (ﬁ@( ~ YeRTY] W | !
Afee=a
LECTINS PROTEINS el Jr—

e Lectins are carbohydrate-binding
proteins, and are involved in the
interaction between cells and proteins.

e In the laboratory, lectins are useful for
the purification of carbohydrates by
affinity chromatography.

Qe.g., concanavalin A, agglutinin. )

B &, 3R Pep1a g N B
i & wER fobar # enfde 8 &)
o UANTNAT H, difde—~a &1 39ANT
3MTeHYOT UGS (affinity chromatography) (
BRI FaEgse & Yfgad<or # gar & |

| (59 - aimfer A, w1 )

= |
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[ FIBROUS PROTEINS |

Fibrous proteins are fiber like in shape, insoluble in water and
resistant to digestion.

Albuminoids or Scleroproteins are predominant group
of fibrous proteins.

[
COLLAGENS Collagen
- ; (Boiling with water
e Connective tissue proteins or dilute acids)
lacking tryptophan.

e On boiling with water or
dilute acids, yield gelatin
which is soluble and

digestible.
\
-

ELASTIN

e These proteins are found
in elastic tissues such as
tendons and arteries.

( KERATINS

e These are present in
exoskeletal structures
e.g. hair, nails, horns.

e Human hair keratin
contains as much as
14% cysteine.

TYPES OF
FIBROUS PROTEINS

[ CHARACTERISTICS

e Fiber like structure
» Insoluble in water

e Resistant to digestion
S J

[ dgmawda |

g T I S 3HR & 81 &, Tl H rgereiicr
hl 3R uree & v ufeRredt 21 € j

YegfiieeT a1 ORI daua M @ J
Y9E WE B ¢

L =g Yar g1

a1 R fSrafea v
BT ®, ST gersiter 3R

N

o Y TEBHBTA TR
Y a1, ArgH, diT A
g ST &

o HET I IRIfed |
T 14% &S 2rar g

Key Point: (- @-
y ? support and elasticity to the body.

Fibrous proteins provide structural strength,

e fiig; Q

TeRT 3R @ UeH &Rd & |
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-
@ NUCLEOPROTEINS

e Nucleic acid (DNA or RNA)
is the prosthetic group.

e Examples:
Nucleohistones, Nucleoprotamines.

Prosthetic Group

Nucleic acid
(DNA or RNA)

A

-
(b) GLYCOPROTEINS

e The prosthetic group is
carbohydrate, which is less
than 4% of protein.

e The term mucoprotein is
used if the carbohydrate

content is more than 4%. [Prostheti ” Group}
e Examples:
Mucin (saliva), Carbohydrate

 Ovomucoid (egg white).

=/
~N

|CONJUGATED PROTEINS|

(Protein + Prosthetic Groupj

o faerad 37T (DNA I1 RNA)
TRAfEH TE BT B
o JICTEIUT: L‘I’r@ﬁﬁﬂ{s
RN, FfRret feiss st
’ ! (DNA a7 RNA)

BT 8,
SN U1 BT 4% A FH BT 2 |

o Ife Frefgrgse & 6T 4% 3
31t g1, i 38 =P

b
(©) LIPOPROTEINS i, UM oGl
* Protein found in ”f %:‘B“ 3 o g M S foifdew (qun) feNaViez22h ,
combination with lipids g’,%ﬂf,ﬂt Prosth.etl.c Group ¥ Wiy doreE 3 T ST (‘(:}:'_ ,. ‘;Q.;(g;, gredfes g
e st L oo & aferwERm el WZes e | fefiew (Fe)
¢ SXamplEs “Neaetor o JTERL: N
| Serum lipoproteins. 4 (| R oATgumid |
-

@

Key Point: Conjugated proteins = Protein + Prosthetic group
Prosthetic group is essential for their biological function.

(@

g WA = e + uRdfes Tg
URAfes g I Sifass fopa & fory smasass g 2 |
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@) PHOSPHOPROTEIN 0

— I
Phosphoric acid is the HO— P —OH
prosthetic group. |

. OH

Examples: -
Casein (milk), [ Prosthetlc.GrOt.Jp } 1
Vitelline (egg yolk). Phosphoric acid

CONJUGATED
PROTEINS

[ Protein + Prosthetic GroupJ

‘i’-

. P
N
J CHROMOPROTEIN 5 e .-
The prosthetic group e A P ¥ l}
is colored in nature. (Y C o>
° ® @ Q. C9€)
Examples: Hemoglobin Cytochromes
e (_]
A Colored group y
ﬁ
(¢) METALLOPROTEIN O
ﬂ\ &7 ) ) :
These proteins contain . ‘ @ (;» ;;;/a:
metal ions such as ‘ ‘ (g & ,} @ o P
Fe, Co, Zn, Cu, Mg etc. (o ;s\ A6 S,
Eﬁfﬂﬂgﬁ},in (Cu) Prosthetic Group Ceruloplasmin Carbonic
Carbonic anhydrase (Zn). Metal ions (o)) anhydrase (Zn)

=7

( 0
& BB i
BRBIRS 3T Hielfes HO— P —OH
T Bl | |
y ® OH
RTARSAY b —
A (qu), [ 9'}"3@35 e J
faeferm (312 & 51<T) | PIEDIND

I

-
©) AU (s g O

D 2 i

3 HidH Fe, Co, Zn, @ ;,‘ﬂ,‘iﬁ,jf \\ rf;_ ;:]ﬂa(;
Cu, Mg anfe 9 Ac (f/, o ;s‘;:’, &
&Tq 3T & & | “,'5 cz%g?‘mﬁ
SaTeRor: * o d
A (Cu), GReAfeed TE | dvcienfem | @rifie
| P RIS (Zn) 81q 3 (Cu) GRS (Zn) )

|
Key Point: Conjugated proteins = Protein + Prosthetic group |
The prosthetic group determines their specific function. :

"I@ﬁ%

TYfra W = Ui + uidfes ag
wiAfes T 3@ fafee fopar RuiRa #xar g1
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@) PRIMARY DERIVED PROTEINS

P — — — — — — — — — — — — — ———— — — — — —— —— ——

COAGULATED PROTEINS

e These are the denatured proteins QQS
acids, alkalies etc.

 Examples: Cooked proteins,
Coagulated albumin (egg white).

produced by agents such as heat, @

Haad .

—

PROTEANS

* These are the earliest products of
protein hydrolysis by enzymes,
dilute acids, alkalies etc.

» Example: Fibrin formed
from fibrinogen.

METAPROTEIN

* These are the second stage
products of protein hydrolysis
obtained by treatment with /.|
slightly stronger acids and alkalies. /@

e Examples: Acid and
alkali metaprotein.

DERIVED
PROTEINS

Products of
Protein Hydrollysis

PROTEIN
HYDROLYSIS

cARATE AT AAE, S
FEAT, 37, &R 3NfE S
PRI A TTA & |

* JETER: qﬂsgqn’raq

— — — — — — — — — — — — — — — — —

L%, ) i
{ ————————————————— + N * 7 * N\
| (b) SECONDARY DERIVED PROTEINS I PROTEOSES PEPTONES POLYPEPTIDES PEPTIDES
| .
These are the progressive hydrolytic ' 1, () e ® % & @,Q
l e : —-o@-® .
| products of protein hydrolysis. : Q)’ ee* ‘Q) ‘.. Q 'u.-&o. & \J @
: These include: : Partially hydrolyzed Products of further Chains of many Short chains of
| | proteins. hydrolysis of proteoses. amino acids. amino acids.
\ ) & 2 X P, & WK

. — — — — — — — — — — — — — — — —

¥
-

N —— — ———— e — — e —— e —— —
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1. Define proteins and amino acids
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2. Give the classification of proteins.

NET FT FATHIOT IASTY
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3. What are conjugated proteins?

qTHT AT AT 872
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4. Discuss in detailed about fibrous proteins.
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5. Give the classification of proteins on the basis of
solubility.
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