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SCIENCE F

@ Nutrient (99 dd)

A Nutrient Is A Substance In Food That Provides Nourishment Essential For The Growth, Energy, And Maintenance Of

The Body.UI¥eh dcd dg Ucref g Wil aflctel & UTAT ATdT & 3¢ 2rdie ol gfes, Huif deit geeEra o fohT 3Taeddh gidl

@ Types [ UbTe

1] Macronutrients (A& 996 dd)

Carbohydrates (BTSIgISge), Proteins (WEtaT), Fats (adT)

2| Micronutrients (&3 Y& dd)

Vitamins (faerfdsl), Minerals (Efalol)

3] Water & Fiber (Gc5 3{1e 22T)

ordte &b dTATT HIUl b BT TS|
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°  FHIEIREIESE il G i dTet YTl sl a7 2l Carbohydrates are a class of substances that provide energy.

* YU ATk BId & S-H hlsi, %’E@EFF Ud 1S BId &l These are chemical compounds which contain

carbon, hydrogen and oxygen.
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* FIAIEIESS H ohlaiH, BIESISH Ug ATl 1:2: 1 AU 4 gl 8l Carbohydrates contain carbon, hydrogen

and oxygen 1n the ratio 1:2:1.

* IR A FSI TSI ehl 50-79% HIEAT ol i HISNIGTESE o &I Blcdl & 50-79% of the body's total

energy requirement 1s met by carbohydrates.
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° ] WT@:@H%C@ SATFTRT 4.2 Tohedl shal [l (kcal) Sl 9] ]Il &l Complete oxidation of 1

oram of glucose yields 4.2 kilocalories (kcal) of energy.
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Carbohydrates

Complex

(many sugars)

Monosaccharides Disaccharides

starch
(1 sugar) (2 sugars)

e

»

s ey Ty AN (T — glucose — maltose H glycogen

— fructose — sucrose L fiber

— galactose — lactose
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(Monosaccharides)

¢ 3J ﬁ%ﬂé‘é hl Uchcdeh SEF\% (monomer unit) o fUcTot 59 BId 81 Saccharides are made up of
monomer units. .
Monosaccharides

 JTTEH These are colorless O el

) Trl?fﬁ‘{lfﬂ?ﬁﬁ (water soluble)

* TRl Bid B They are crystalline. H >
Glucose Fructose Galactose

o TR AL C H, O_ a7 (CH,0) BIaT gl 3TS(ose).
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ch[\flﬁﬁf (Glucose)

* I3 \_rl_gr?:ﬁ T 97T ST ITeAT dad ﬂ%ﬂqﬁ hlalargee =l It is the most important carbohydrate found in

animals.

* IGHI Grape sugar, Blood sugar IT Dextrose sugar oft el SITaT 2l G I UuCcosSe
CH,OH

|
/% N\
\OH / |

H
H OH




Hypoglycemia Normal Level Hyperglycemia
(low blood sugar) (high blood sugar)
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gﬂf\lﬁf (KFructose)

* I MBS aYT HIS Tetl H YT STTeft =1 It is found in honey and sweet fruits.

* TH[Y 3Eh! Fruit sugar ﬂT@@FﬁTﬂ (Laevulose) sugar oft e STt &
Foods High in Net Fructose

e (77 4

Agave Pear

° T Gad HI3T I &l It is the sweetest sugar.

Soda with HFCS
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dlcicrelsl (Galactose)

* &I Brain sugar off ShaT STTaT =1 It is also called brain sugar.

* a%zg\%xﬁw%aﬁamﬁa@srm%ﬂ, LTSS, %ﬂﬁ'@ﬂiﬁﬁ?{ww%l [t 1s a component of lactose
sugar, cerebroside, hemicellulose found 1n mi1”
CH OH

O. OH
HO /1y
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Common Name (dTATT 3ATH)

Scientific Name (d3TTfat SI1T)

Sweetest sugar (Ta& sl erdben)

Fructose (Jpaeivi)

Brain sugar (Af&SH 2rdbern)

Galactose (JT5aeivl)

Grape sugar (3F2 2rden)

Glucose (I DIV)

Cane sugar (TSI 2rdern)

Sucrose (FbIvA)

Fruit sugar (B 2rdhen)

Fructose (Jpaeivi)

Milk sugar (S&I 2rdber)

Lactose (SSaeio)

Blood sugar (<6 2rheI)

Glucose (I D)

Table sugar (ATemeoT distt)

Sucrose (FbIvA)

>

Molasses
(Glucose)

Cherries
(Fructose)

------
sssssss

.....

.....

Yogurt
(Galactose)
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o T MIHDIUIES (Monosaccharides) SIS STt o Ueh ST <hl Seh T hieh by removing one molecule of water

* - TATEHIHISH WW@W@@W (Disaccharides) T T Rt =l T hey join via O-glycosidic bond

to form disaccharides.
glycosidic
linkage

CH,OH CH,OH
0 ®

OH

OH

Monhosaccharide Subunits Disaccharide
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JIIcclsl (Maltose)

* Wa@HW% a\)gél g 94T =l It is formed by the joimning of two glucose units.
° Eﬁ AT IRt oY shgd 21 It is also called malt sugar.

* Jg T o UT=H ¥ sl =l It is formed by digestion of starch.

Maltose
CH,OH

H OH H OH
a—D-glucose a—D-glucose
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I\;I)EE\EI (Sucrose)

. ToTohIST YT e ST EXECRICE
TR LRI AT FFEIST ST o o Sucrose

® T[T I cane sugar CH 20 —
* & I Table Sugar - O
OH

CH>0OH
O

HO

*  Tehal I beet sugar

CH>OH

*  THEIZH ohl I kitchen sugar O H

* YT IR commercial sugar Glucose O H O H Fructose
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cidclsI (Lactose)
° @@ma%n ff F&d Bl It is also called milk sugar.

* Jg WWWW%@@W% It 1s formed by the joining of glucose and galactose

units.

"CH.OH

Galactose
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cidclal (Lactose)

° 3@3;%1‘\7\3%0 Y &d Bl It is also called milk sugar.

* g WWWW%@@W% It 1s formed by the joining of glucose and galactose units.

Lactose Gl O
0. OH ucose
Lactase OH
CHEOH - CHOH
0 O oH)—q OH OH s
OH HE
OH o
Galactose s -
OH "

61 L6
Il

dvONS 1S01)V1
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i\%ﬁ\]ﬁ (Trehalose)
* Jg @HW%@@W@ Formed by the joining of glucose units.

° é%sqﬁoc I'-T E\IDEIEF@?IT%I Wﬁ(insect)%%ﬁﬁ%(ﬁ?)ﬁwaﬁ%%l

The blood sugar of

the insect
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I aswiias%a e AN Ied (10 ﬁW) T WWW% Some carbohydrates contain more than two

(less than 10) monosaccharide units.

. nglﬁ @%Fﬁ'@m (oligo saccharides) %ed 2| These are called oligosaccharides.
. Raffinose

>L‘rr—t:HI
CH-,OH
CH,0OH
Galactose ©F cH OH

Glumse Fructﬂse
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o T 10 Y 3TeIeh HHI Hoh{[SS SohTsdl SIgeh{ St Wﬁ@%@:& PGS E TS (Polysaccharides) ST gl More

than 10 monosaccharide units join together to form complex carbohydrate polysaccharides.

Polysaccharides

Glucose
molecules

ééf)

2 g
( ';.3-,03){ ,«49‘(#)
" *. lgﬁ

g
Fo Starch

a*'ﬁ% %w (a polysaccharide)
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*  SIoh! AHTIAHT TedTsehd (Glycans) W &l ST 81 These are also commonly called glycans.

* IR STI-3TIECH B Tohdl gl They can undergo hydrolysis.

* ITAH W (water insoluble) Bldl 8

¢ ﬁﬂﬁ‘o&:ﬁﬁ | It 1S not sweet.



Plants

Starch
Cellulose
Pectin
Gums

Algae

Agar
Galactans
Alginate

Carrageenans

Animals

Chitin
Chitosan
Hyaluronic
acid

Bacteria

Dextran
Levan
Gellan

Xanthan

Fungi

Elsinan
Chitin
Pullulan
Glucans
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3CId Starch

* Jg X D-glucose WWE@F@%I It 1s a polymer of O D-glucose units.
° 3@& al'-4 linkage R

o TOU T Yo T 2T &Il @

Amylose

Amylopectin
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OH

O O
HO

f H HO
o o

HO

HOO O OH
HO
glucose HO L O
HO
HOO,-. -

amylopectin

amylose

lodipe

lodine
L - y &
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ScilsDIsIol (Glycogens)

* ST AT shelehl H WIS ol €=
TATZohIST o &9 | & 8IdT 2

® In animals and fungi, food 1s stored only

1in the form of glycogen.

The liver stores
glucose as glycogen

¥ 2 Nutrition (diwor)

Glycogenesis
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I\lﬁ(’l\?ﬁ_\;f (Cellulose)
* IJ2 3 D-glucose ShISAT bl SRR EIW%I Is an unbranched polymer of units.

* a%q&a%wwﬁmwaﬁwwﬁﬁaswﬁ% [t 1s the most abundant organic substance on earth.
* TSl hi ShI[TehT T4 Helells shi &1 o1 8Idl @1 The cell wall of plants is made

cell wall

cell membrane
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C(‘" wall

Layered mesh of
microfibrils in
plant cell wall

Plant cells

Single microfibril

- Hemicellulose

~— Paracrystalline
cellulose

e Crystalline cellulose

Cellulose molecule 5

(s‘AA‘

OH " OH
J

Glucose Cellobiose e ;




(Cellulose)
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Ufdrcol (Pectin)

. W@Wﬁﬁﬁ@?ﬂfﬁﬁaﬁ 3799 T SieraT 21 Pectin binds together cellulose 1n the cell wall.

* 3GH IIET HiHe (Plant cement)‘lﬁel%ﬁ 2l It is also called plant cement.

Secondary wall (S3)

Cellulose
Secondary wall (52) ——* Hemicellulose
Lignin
Secondary wall (S1)
& | Cellulose
4 i e Primary wall Pectin
‘ | Hemicellulose

- Middle lamella
Plant Cell
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SAAcoA (Dextrans)

o I qUT AFKITAT | Gierd IS ?‘Jﬁ?ﬁq gld &l Yeast and bacteria contain stored food dextrins.

* IiAl YL SIFITRT gRT &1 wAteh (Dental Plaque) H SF¢~H 9TT ST1d gl Dextrans are found in dental

plaque formed by bacteria on teeth. -
A

g | 4

§

Bacteria —
Yeast



DENTAL BIOFILM
(PLAQUE)

HEALTHY TOOTH TOOTH WITH DENTAL BIOFILM
(PLAQUE)

PLAOQOUE

INFLAMMATION
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Sources of Chitin
* hdehl ehi ShITITERT TR 9T cell wall of fungi

*  TATIIST oh STl Shehldd exoskeleton of arthropoda

* (A o T o BId &l FEhl HITcT Heled ISt Wi shed 2

®* Made of chitin only. It 1s also called fungal cellulose.
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Plants

Starch
Cellulose
Pectin
Gums

Algae

Agar
Galactans
Alginate

Carrageenans

Animals

Chitin
Chitosan
Hyaluronic
acid

Bacteria

Dextran
Levan
Gellan

Xanthan

Fungi

Elsinan
Chitin
Pullulan
Glucans
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01 vacant Capsules Used In Medicine Distribution Are Made Up Of: [ 3fidfel fadeor & 1aT 31ma
ars WS AFYE & dol Eld &

-
-— .
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u Egg white [ 3(US-Fddb &b «

=

5 .
-

E Gum [ JTig

»
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Starch [ AUS &

E Glue [ 23T b
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Carbohydrate

G ] [

Common [ Famous Name

(Sifde sren)

General Use

T 3TN

Examples [ 3aT&2UT

starch ()

“Storage Polysaccharide of Plants”

| TTelT BT 878TeuT Igeldhel

Energy source, thickening agent

/
Uil I, IGIUo] ¢ol A

Potato starch, Corn starch

Cellulose (HgaIvl)

“Plant Fiber” [ Tl b1 22l

Structural material, dietary fiber

ol 312 2er

Cotton (BUTH), Paper

(PTTHA)

Glycogen (I&5TShlulol)

“Animal Starch” [ Ug[ ZeT<f

Energy storage in animals /

HATeldel A Sl dIIg

Stored in liver & muscles

Chitin (®1Eféa)

“Exoskeleton Carb” | STg]chdIcd
pldiglasc

Structural component [ deddll

ol feedT

Insects, Crabs exoskeleton
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Carbohydrate

G ] [

Common [/ Famous Name

(5ifde 1)

General Use

1A 3TN

Examples [ 3aT&2UT

Agar (39T2/3°Te2- 37T1e)

“Seaweed Gel”

Al 2T Aes

Culture medium, food thickener

/
TIINTRMTSST ATETHA, ITGTTo]

Agar plates (labs), Ice-

cream

Hyaluronic Acid

“Tissue Lubricant” /

Lubricant in joints, skin care /

Synovial fluid, Cosmetic

(zraeeifas 3e) A Tolgh I8 3T car & fRAdsers creams
“Natural Anticoagulant” / Prevents blood clotting /
Heparin (91f2sT) Heparin injections
VThdch Jah-Ude] ool dics] | Iah Al dofol & didbdl &
“Plant Storage Carb” / qieft bl Prebiotic fiber, storage /
Inulin (ZgfcsaT) | | Chicory root, Onion, Garlic
P ECACIRES vfiaTaifees q aigreur
. “Food Stabilizer” | Thickener & stabilizer /
Xanthan Gum (W[t I13) Salad dressings, Ice-cream
&TeT feReapIeah IMeTgel 3M1e feedr
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Which One Of The Following Statements Regarding Starch And Cellulose Is NOT Correct- [
T 3 AFoI & a1 A fAFISEAd Bs A & BlaT-a1 el o1gl 82

Both Of Them Are Of Plant Origin / Glell o dleledfddh 3¢ad &

Both Of Them Are Polymers /EFIT@W%

O ol >

Both Of Them Give Colour With lodine [3TIEtel &b &T Glall 31 UcTel hed &

Both Of Them Are Made Up Of Glucose / Glell Jaabluf 30T & faifdd &
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Carbohydrates

| |

‘ Complex
.S:l.m;g.l.e

— jmanysugare)

Monosaccharides Disaccharides
(1 sugar) (2 sugars)

starch

glucose maltose glycogen

fructose — sucrose fiber

galactose — lactose
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3CId Starch

* I8 X D-glucose WWW%I It 1s a polymer of O D-glucose units.
° 3@& al'-4 linkage R

o TOU T Yo T 2T &Il @

Amylose

Amylopectin
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I\lﬁ(’l\?ﬁ_\;f (Cellulose)
* IJ2 3 D-glucose ShISAT bl SRR EIW%I Is an unbranched polymer of units.

* I U W Gaferes UTAT ST a1l ahisl(-eh 9ard gl It is the most abundant organic substance on earth.

3 W@Wﬁ%@ﬂfﬁ?@ﬁﬁﬁ% The cell wall of plants 1s made of cellulose only.

'“" R,
RS

cell wall

cell membrane
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Due To The Presence Of Which Of The Following, There Is Sweetness In Milk- [ faissifefad & & fdadt
JufRifad & H1euT g8l 3 fAsA 3 wrdt 82

u Microse [ ATShIoT

E Lactose [ aTId

Sucrose [ gbIol

E Kerotin [ delfcal
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cidclsI (Lactose)
° @@ma%n ff F&d Bl It is also called milk sugar.

* Jg WWWW%@@W% It 1s formed by the joining of glucose and galactose

units.

"CH.OH

Galactose
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cidclal (Lactose)

° 3@3;‘%1‘\7\3%0 Y &d Bl It is also called milk sugar.

* g @HWWW%@@W% It 1s formed by the joining of glucose and galactose units.

Lactose \ Gl o HE
0. OH ucose HE
Lactase OH I~
CHEOH S — CH,OH 1=
6 O OH OH S
OH O OH rr
OH s =
(3
Galactose =
OH
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Which One Of The Following Polymers Does Not Contain Glucose Units? [ folssifofaad A &
" TgH® & IodIvl U olgl ald &7

Natural Rubber Synthetic Rubber Vulcanized Rubber

V.Y Glycogen [ TTsahIoTel
E Starch [ e
Cellulose [ TR®IU

%] Rubber / Zae



H=C N / CH, H3C N /CHE —1
1. Monomer (ASI2) /C — C\ — /c — C\
H>C H —ECH2 H
-Isoprene (CsH) / 3mgadfist (2-methyl-1,3-butadiene) [ —n
i e Polyisoprene
-Jg Udh unsaturated hydrocarbon (3T8sdt) 8| I——

~» Formula: CH, = C(CH;) — CH = CH,

<> Vulcanization (dodboirguielel)

» Raw rubber is sticky and less strong. Natural Rubber Synthetic Rubber Vulcanized Rubber

. When heated with Sulphur (S), cross-links are formed — this increases strength, elasticity, and durability.
. el Zae AUl e hauIe 8ldl &1 oid S Jieidh (Sulphur) & 123 fddT SITdT & dl thidl-fdh deld &, fAdd Ug Adgd, BIdcre 3i1e
feep1ss g T €|
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Sweetest sugar among the following is: [ 2label A dAGH HIS! &-

u Fructose/Thaeld

1:] Glucose/IgepIu

Sucrose/dhIul

E Lactose/caelol
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Substance (ueref)

B = 3 '
i A + 4
S . =

Y . P
A ’ e
0 1 — -‘E‘é_r
S — E—
R

Relative Sweetness (Sucrose = 100)

Notes (SIcH)

Fructose (Yrarelul) 170 add 1t Natural Sugar, B3t & UTg ATt &
Sucrose (HPIU1 [ Cane Sugar) 100 dAToTh (Standard) HATeft oITdl &
Glucose (I5®IuT [ Dextrose) 70-75 Blood sugar; instant energy &dl &
Maltose (HATeEI) 30-35 3fcpfed 3HelTd &
Galactose (A>acion) 30 c& A UTIT ATdT 8
Lactose (Saeldt [/ Milk Sugar) 20-25 ¢l il sugar; T T Hiol
Aspartame (TTITEH) 180-200 Artificial sweetener, low-calorie
Saccharin (A& dle) 300-400 Artificial;, zero calorie, §&d HIGT
Sucralose (HbIIvT) 600 Heat stable, sugar-free foods &
Stevia (R‘Iﬁ'CIT) 250-300 Plant-based natural sweetener
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gﬂf\lﬁf (KFructose)

* I &S AT HIS HeAl H ITAT STt gl It is found in honey and sweet fruits.

* IHIAU U Fruit sugarle@?\:IfﬁTrf (Laevulose) sugar ot g1 ST 2 . .
Foods High in Net Fructose

B

° 2 gad HI IR 81 It is the sweetest sugar. : fl/ / 4 \

./-

Agave Pear

TN

Soda with HFCS
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o Sweetest sugar : Fructose
e Brain sugar : Galactose
 Grape sugar : Glucose

e Cane sugar . Sucrose

e Fruit sugar : Fructose
 Milk sugar : Lactose

* Blood sugar : Glucose

e Table sugar : Sucrose

¥ 2 Nutrition (ghyor)

Molasses
(Glucose)

>
" ..
- i —— - 4

T

Cherries
(Fructose)

Yogurt
(Galactose)
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Which one of the following organic substances is most abundantly found in
nature? [ falssIfSfaAa Frdfctes gerelf o & Pl &1 Upfd A Halfelss Wedr A IraT SATdT
g?

. Cell Walls

Cellulose Fibers

VY Glucose/Tegamia

Macrofibrils

1:] cellulose/daaiol
Fructose /[Thare ol

\ Cellulose Chains

) Microfibrils
Cellulose

_~" Molecules
\/ Fibers

I5] sucrose/gehIu
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SCIENCE F

Answer: (b) Cellulose/&

@)

Ans. (b) : YFf0 § FAMYE WL H T S AT 9ar
e[l @ et qrey iy PIUH Heferst § o &l
{ 9l YBaH THIdH T FHIH gl HIE F T H 90%
feelT Hearsl gl 21 Ho[dlsl Us e A1 %‘ [ERED

THEAF G (CoH0s), BT 81 98 U UeiidHhiEs 8
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077 Glucose is a source of energy. Which one of the following types of molecule is

Glucose? [ IGHIA Full bl T &Id g1 I pIvl fAFASEdT A A fbd Wb BT 3107 22

u Carbohydrate [ BIFIEISgc

E Protein [ UIctd
Fat [/ adIl

3] Nucleic acid | sTforeseh IS



PERNICIOUS ANEMIA
AUTOIMMUNE DISORDER

| PRODUCTION of RED VITAMIN B12

V.Y growth hormone / gfgidse gldifel &

E vitamin B12 / faerfdAarB12 A BLOOD CELLS

haemoglobin [ EldTVeIfdel &

E intestinal enzymes /[ 3T CoTgdl A
ESSENTIAL for DEVELOPMENT
of RED BLOOD CELLS



RED BLOOD CELL

PLATELET

WHITE BLOOD CELL -

Normal red blood Anemic red blood
cell count cell count

NORMAL ANEMIA



u Starch /e

1) Glucose/IegaTdl

Carbohydrate/®ISIgSgc

Ib] Cellulose/etc3sIot

Carbohydrate

Protein

Vitamin

Mineral




E Maize [ HdhI
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The Element Found In Maximum Quantity In The Human Body Is- [ dATeld 2R1e A sifthpdad ATAT o 91

mﬁ diodT dwd m i‘- Othlers

| 3% : Nitrogen

Hydrogen l" 10% "

V.Y ron /& ‘ /\

Carbon ——— 18% | l' l

E Sodium [ AfSTA

Phosphorus [ TI&hIed . .Oxygen

E Calcium [ BfcRrIad
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Mineral

Sfetor

% in Body Weight
2l A ufderd

Use

&rd

Calcium (Ca) [/ BfeerrRIA

~1.56-2% (Body & dad 3Hfeldh)

gfgdt 311 Gldl ol fadAf0T, Blood clotting, Muscle contraction

gisdl-clal ol foAAfuT, ATP (FHuif 3707) bl &,

Phosphorus (P) [/ BIehied ~1%
Nucleic acids dl Ycd
Sotassium (K)/ 33 035, Nerve impulse conduction, Muscle contraction, Osmotic
balance
sulphur (8) / & ~0.25% Amino acids (Cysteine, Methionine) @ Proteins T faedT
Sodium (Na) IEIT@'CI?T ~0.15% Blood pressure control, Nerve impulse transmission
Chlorine (CI) | oIl ~0.15% Stomach HCI T fg&dl, Osmotic balance
Magnesium (Mg) / Avifelaa ~0.05% Enzyme activation, Muscle & Nerve function
Iron (Fe) [ &Il ~0.006% Hemoglobin T fe&dl, Oxygen transport
Fluorine (F) / FIfeaT ~0.003% Teeth enamel &I AuTgd dedl &, Dental caries idhdl &
lodine (1) / 3maidlst ~0.00004% Thyroid hormones (T, T,) 90T foidAfoT
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Carbohydrates Are Stored In Plants And Animals In The Form Of- [ Oieif 3112 wrfotal &
dlalersae fbd wu A Afdd g1d €7

V.Y cellulose And Glucose Respectively/shdTel: HRIV 3iE IhIu

E Starch And Glycogen Respectively/dhder: T 31 IATShlulal

Starch And Glucose Respectively[Shdel: &It mw O —

E Cellulose And Glycogen Respectively/dhdel: A3l 31 IBTShiuTol



V.Y Glucose / Iga@Td

1:] sucrose / &ehivt

Maltose [ ATea o

E Fructose [ Tharc ol
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<7 Proteins Are Nitrogenous Organic Compounds Made Of Amino Acids Linked By Peptide Bonds.
MNetel sllggluiol Yabh hidfaied AN &, Tl 3fflell 31dest & do1 gld & 311 Uerss def & ois gld &l

| A c_OH
o
H—-N — C
| Carboxyl
Amine u
group R o
Variable
group

Amino Acids Peptide Protein
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7 Proteins Are Macronutrients, Required In Large Amounts By The Body.

Tdtel Ahlogfete (AT Uld dad) &, folotcht erdte ol aet ATHAT & 3iTdeddhdr gidl 8|

MACRONUTRIENTS

CARBS PROTEIN FATS
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<7 ICMR (Indian Council of Medical Research) (AR PfdsTat srcqes ufdue)

recommends = 1 g protein/kg body weight/day. |
< ICMR b 37eldTe Ufdfcel &5I18{9T 1 AT UieTel Ufd fahesIonTet aiTe anfetl

INDIAN COUNCIL OF
MEDICAL RESEARCH

Serving the nation since 1911
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7 Each Gram Of Protein Provides 4 Kcal Of Energy.
Uictel o | JTH 2IETe bl 4 fasedl dhedldl Hull UeTel chedl

-7 Proteins Are Made Up Of 20 Different Amino Acids, Out Of Which 9 Are Essential (Cannot Be Synthesized
By The Body).
UIctel 20 fafatest 3itall 3d3] & g1 &d &, [oleld & 9 3Td2ddh (Essential) & fAog 2rdie Zad olgl el ddhdll

Nutrients Calorific value

i Nan.Eseoniial
Histidine Arginine Alanine _
Proteins 4 kcal/g
Isoleucine Cysline Asparagine
Leucine Glutamine Aspartate
Lysine Glycine Glutamate S ) Carbohydra 4 kcal/g
Methionine Proline Serine i tes
Phenyilalanine Tyrosine
Threonine Fats 9 keal/g
Tryptophan

Valine



Histidine
ISoleucine
Leucine
Lysine
Methionine
FPhenyialanine
Threonine
Tryptophan

Valine
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Arginine
Cystine
Glutamine
Glycine
Proline

Tyrosine
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Alanine
Asparagine
Aspartate
Glutamate

Serine
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- Body protein
iimminlw:rmhmus]
Enzymes

Hormones
(peptides)

Antibodies

‘Urea (nitrogen) {) DY DNORION
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Histidine  gfe, &1 b hifeldsT foiafur, fggeTfael o1 did
(fefeesian) — Growth, RBC formation, Histamine precursor
Isoleucine  FATHUfIY bl AL, ETAITS IS folHATOT
(smeEIRgHis)  — Muscle repair, Hemoglobin synthesis
Leucine Uietel dechyur d Aiedelt erfh
(F\'{@?‘T) — Stimulates protein synthesis, Muscle strength
Lysine hIcsulol foldAfUT, dhfcRId 3raeiyuT
(@1efaa) — Collagen formation, Calcium absorption
Methionine  J7¢/d id, f[AWgUT, T3-<TTEl dfes
(AfdAsflst) | sulfur donor, Detoxification, Hair & nail growth

Hisfidine
i[soleucine
Leucine
Lysine
Methionine

FPhenyialanine
Threonine
ITryptophan

Valine
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Phenylalanine

(fhaTssrafetar)

CIaerdtel, SIUTfASl, Teollfodel bl dlid

— Precursor of Tyrosine, Dopamine, Adrenaline

Threonine  [Ufdeell &I, dhlicduicl d g31fEc folaTioT
(Brigic), — Immune function, Collagen & Elastin synthesis
Tryptophan  deicifad, Aorelfald, faarfae o1 ad

(fRerdse)

— Precursor of Serotonin, Melatonin, Niacin

Valine (af&e)

AUl ot Juf, b AZFAd

— Muscle energy, Tissue repair

Histidine
i[soleucine
Leucine
Lysine
Methionine
Phenylalanine
Threonine
Iryptophan

Valine



> Proteins Are Called “Building Blocks Of Life" Because They Form Muscles, Enzymes, Hormones, Antibodies,
UIeTel ol “uftdel o fdfuT &g el uiTdl & adifas I ATauUferdl, CATgd, gidifal, Ufaegeft (Antibodies) 31fe dalld &l

> Proteins Are Amphoteric In Nature (Can Act As Acid Or Base).

metel f§3idatd (Amphoteric) TdHTd & &ld € — U 3 31T T Slall ohl ddg b e dobd &l

Proteins provide many essential functions in the body

Proteins are Proteins are Proteins
required for required for support
muscle making support e
health hormones regulation and
ion of
support muscle hormones help CXPrESSION’o
contraction & coordinate DNA and RNA
movement bodily function
Proteins help Proteins are Proteins are Proteins are
create building required for required for
digestive blocks of movement of making
enzymes human body haemoglobin antibodies
Digestive provide support move essential antibodies
enzymes help to the body molecules support immune
facilitate around the body function
chemical

reactions
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Structural and Mechanical

\# Enzymes

wd

Transport

Channels . N |
and pumps .

Hormones

QQ

Y7
J )

>V - 2

P—— -

Acid-base - Antibodies

balance & »

Fluid
balance




MUSCLE CELL

FAT CELL

Proteins
Build

Biological

Structures BONE CELL

>\ \®) = \(

SloleTe(e et

QDO et )Otﬂ"

100AAI0080Y

NERVOUS CELL BLOOD CELL

EPITHELIAL CELL
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@ Discovery & Naming (&1 3{12 siTeTdbe0n)

1.Discovered by Gerardus Johannes Mulder in 1838.

1838 i JIeTsd uilglod] dcse of Tl

2.Named by Jéns Jacob Berzelius (Swedish chemist).

Zdifger et Al v d dofifesdd of o1 fedr

3.Word origin — Greek word “Proteios” = Primary [ First rank.

2Isg ot Icdfd — Yallelt IS "Proteios” = I [ T AT
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Classification of Proteins (Welat &1 EF'ﬂW"T)

Simple Proteins Conjugated Proteins Derived Proteins

(Hcdest Widia)

Extrinsic protein

»
— - 7
£ e - i S B -z—‘ ' " 4 _ " 4
;?-'  — o — = — —— o - : . >y c:.' ' g “ 7 :; &
. = S e — 3 = -
\-> o \. ¥ —1
. ~ 4
Multi-pass NMonotropic
iNntegral protein protein

Single-pass
iNntegral protein
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Simple Proteins (T Wielal)

e DA 3Tl 3{dd & ol Eld &, god s Non-protein 3FT 5Tgt gldll Made Up Only Of Amino Acids, No Non-protein Part Present.

-v» Albumin (Te=gfaldl) — 378 T Ahg AT, Toh W3IudATl Found In Egg White, Blood Plasma.

-« Globulin (F&1gfchaT) - Telalst, Ufdeel & dgIh| Antibodies, Help In Immunity.

.v» Keratin (@e1feeT) - §Tc3, S1Eel, cadl ol A& WicteTimain Protein Of Hair, Nails, Skin.

. Collagen (BI5TuTel) — ggt, 3T 3ii¢ 8ol ol AT Ulelelimain Protein Of Bone, Cartilage And Tendons.
.7 Histones (fg&€lal) - DNA & Wgdhe hIdAIdIHA Falld &lbind With Dna To Form Chromosomes.

.¢» Protamines (WeTaATsa1) — DNA 3{1Z RNA & AT Wgdhe &iddall ol f&RI hed 81— Associate With Dna/Rna And Stabilize Structure.
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Conjugated Proteins (HJfIatd HidiaT)

7 So1d UIelel 8T + Non-protein 8T (Prosthetic Group) Glell €ld &l

-7 Glycoprotein (FTs®IvIEle) — Uictal + dIdigisge, vid sgEHte (ST RA)I/ Protein + Carbohydrate, E.G., Mucin In Saliva.
-7 Lipoprotein (f3divElsr) - Uidial + f3fUg, d b WSIwaT fsuelst /| Protein + Lipid, E.G., Plasma Lipoproteins.

7 Chromoprotein (BIaTUIEIa) — Mcla + fAIide, Hd geaifad, ArselsIa| / Protein + Pigment, E.G., Hemoglobin

, 7 Metalloprotein (AeTaIvIE) — Ui + &1d 3, Ad Wffest (Iron Storage)!/ Protein + Metal lon, E.G,, Ferritin,

<7 Phosphoprotein (BIEBIUIEIE) - Uictel + Hiethe YU, vid g8 &l BfAsTl/ Protein + Phosphate Group, E.G., Casein In Mi
~7 Nucleoprotein (RIfaaviela) — Uidtel + ogfaesd 31dc3, Uid eI, I Coatl / Protein + Nucleic Acid, E.G,,
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Derived Proteins ([dsst WElaT)

< d Mctel & 3fifeld 3gucsl a1 Ufddde & g1 &ld €1 / These are formed by partial degradation or modification of

proteins.

- Proteoses (WIEI3iAd) — UIclal &b 3fifeld glgglfosfdd & da dlfdldh| Compounds formed by partial hydrolysis of

proteins.

<7 Peptones (U@la) - Uictel cedhe BIC cabgl 4, Uil 3Tl & gosoielied g1d 1 Small soluble fragments formed from

protein breakdown.

< Peptides (A@Tg8d) - 2 T 3ifelds 3(taI 3{dws I TgId| Formed by linkage of 2 or more amino acids.
~r Coagulated proteins (FHTC EC HIElaT) - Uictal BT denaturation, Wil 383 378 T dWhq 8FT| Denatured proteins, e.g,

coagulated egg white.
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Disease Famous [ Popular Name Cause Main Symptoms
40| (ufdes Ara) DIl AT SEM0T
Swollen belly, edema, red hair, skin
patches (U1 Ue, MW, T d103,
ddT Ue &ed)

Deficiency of both protein | Extreme thinness, muscle wasting,

+ calories (YIeTel T deaidt weakness (AHIfIDH IS,
ATguferal ol effd, )

-

Kwashiorkor | Disease of Displaced Child (B¢ &=l &1 | Severe protein deficiency
darfelsiiche 29T [ 92 HTE-98a1 & GloAA R AA AIST2IT) (WtaT ot Tjafte i)

Marasmus Disease of Starvation

AHAH (afzrardt @1 2m)

-
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Two Types of Malnutrition @

Thin and Thin and

brittie hair

brittle hair

Simian facies

Loss of muscle
mass

Bulging
abdomen
(ascites)

Marasmus

Kwashiorkor
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Which Of The Following Eleme Are Present In All Proteins?/ faldsifofald & & &let & d
Aaft vitai & fAzratret €1 &2

l. Carbon/®Tdat Il. Hydrogen/gTsslulal

lii. Oxygen/ {TaeIoTet IV. Nitrogen/sITS¢IoTel

V'Y 2and3/23Me3
1] 1,20nd4 /1,234
,3and 4 /1,330 4

1] 1,2,3and 4/1,2 3304
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-n.

&Id (Discovery)
- 211 1837-38 A FHIf3Ud Bd Ro5e (Berzelius & Mulder) o Ulctsl ot &I ol

In the year 1837-38, Berzelius and Mulder discovered proteins.

erzelius Mulder




u Fibrin [ Tsfelel &
E Flastin / 3T1f&daT &
Keratin [ fapefeaT &

E Collagen | dlcduial &

hOOf beak faathas
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& Famous Proteins Table (ufe

Protein Name (SelsT &1 aATa) Location (RRITT) Function (1)
Hemoglobin (ZlHvaifast) Blood (Jh) Transport of oxygen (3Tarefiol o1 Ufddgal)
: Controls blood sugar level
Insulin (Sﬂlaia) Pancreas (3Jad1eld .
( ) (Th erdhel ol fald=oT)
Provides structure & protection
Keratin (m) Hair, Nails, Skin (dT3, ollidal, cddT) . P
(STl d el UcTel dheall)
coll ( ) I in (22 ) Provides strength & flexibility
ollagen (BlITui Bones, Cartilage, Skin 3UTfER), ol
J J (FAAGT T BteA1IaT o)
Maintains osmotic pressure
Albumin (Te=gfatel) Blood Plasma (Zdh THIudAT
( ) (ISTHLUT GId FollC 2idall)
Actin & Myosin , . Muscle contraction & relaxation
Muscles (ATl . | .
(efaest 3ie ATAfEsT) ( D (ATUTRIIT o1 dpdal-felfaesan)
Casein (i) Milk (Ger) Nutrition for infants (f2l2[3f1 & fe5T TIyoT)




A
L

Cotton [ hUTH
Hair [ 9T
Spider Silk / @dT 2eld (uTgse fdoh)

Hoof [ &2




Exam: IAS (Pre.) G.S. (2022)

ﬂ Blood [ Th & Juf@d &

Cuticle

Micro-fibril Alpha-keratin E Skin /c_olﬂTBE[S’CI'@H%

Llymph [ $dd & JufRd g

5] Eggs/ 3{Usi A 3UfRd &

Micro-fibril

Cortex



Blood [ ¢<h

Fibrinogen [ WTIsfasiiulet (clotting); Hemoglobin [ ElHSIfdeT RBC

E4 skin / <o Keratin [ delfest (TUsfdFd/FHudl ugd); Collagen | ®icsurd (sfdd/3icEall ddloft Hddb)
(4 1Lymph | SfawT (Fa 73) Mostly Albumin [ H&IA: TodfAel — P> Ylctal ATAT b WAl & dhdll
4 Eggs /| 3r02 ovalbumin (Albumin) / 3ifdcsgfde (Te=gfAT) — 318 B Hbe T DhI T Uil

.
Ru-.. A

. : \

! ) LA

L)

. ) 4 44% LELIGEEESIE ..
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18| A Person Feeds On Rice And Vegetale Made Up Of Potato Only. He Is Likely To Suffer From
Deficiency Of: [ THh fth ITdcs 30T Bde 3Tk & Fofl Aol BT 3MTETRE a1 21 38> fharht darar &

Ifad g H iTdeTT &2

u Carbohydrate and vitamins/®Tdlglgsc 3¢ fdeifde
E Proteins/UlIciol

Carbohydrate and proteins/dIdlglase 3¢ Uiele

E proteins and fats [Uclel 37l daU
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19 Golden Rice Is A Genetically-modified Crop Plant Where The Incorporated Gene Is Meant For
Biosynthesis Of : [ 11 &Mel (FMcsal 215d) 3HTefdfeld &9 & &Uidfdd BHS &l Uled &, fAdd defde Hia,
fad Aa-dedyur & fe dar &2

Omega-3 fatty acids [ 3THI-3 THT- 35
Vitamin A [ fdcIfdeT A

Vitamin B / fdcIfdA<I B

Vitamin C [ fde1fdsl C

Golden rice
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Golden Rice (JTcsdl 2IEH)

< Golden Rice — Genetically Modified Rice (3iToldfelds U & Uufddafdd &Tel) , Developed in 1999 (&e1 1999 & fadfdd)

.7 Scientists — Ingo Potrykus & Peter Beyer (daiTfalch — govil Ulfe.opd 31T diee 4R)
. Inserted Genes — Daffodil + Erwinia bacterium (72918 &1 Boes + Tfdfeidr Hiaru] o diel 8Ty I1C)

+ Golden Rice 2 — Maize Gene used (JT1csal ISET 2 A ATDHI BT vilel TIFT €31T)
.7 Rich in B-carotene (Provitamin A) [ steT-deieiel (W-faetfdel A) & 8ieue
. Purpose — To fight Vitamin A Deficiency (VAD) (3523 — fdcifdel A &t ohaft ol 2idbal)

- Prevents — Night Blindness, Weak Immunity, Child Mortality (2Tcbd] & — TIfA 3ferdT, haviic Ufdeierds efardr, fael )

.5» Color — Yellow/Golden due to B-carotene (29T — U3/ HoTgdT dfteT-dhelctel o hIeun)

.» Type — Biofortified GM Crop (UehTe — TN dcd ddfefd oit T, Bhd )

.» India — Field trials only, not commercialized (81TZd — hded UetefuT, 3faff ATadTfded Idicol olel)
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20 ' Which of the following is a muscular protein? | faifofad & @ &I &1 ‘ATavfiar
et g2

LY Myosin/amaifeist
E Keratin/fdefca

Lysosome/eTgeaiter

E Heme/gld d /
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Forms thin filament; helps in contraction of muscle. | Ud T fhoTaAE J6ITdT €;

Actin [ Bfeet
FArerufeldl & Hepdel A dee Hedl gl

Forms thick filament; binds with actin to form cross-bridge and generate force.

Myosin [ ATAIf&s
| Sitel fhesTaie SolTar §; Tfaesl & Wsdhe 9 Idool dedl ¢l

Muscle
fibers —

e Myofibril —

[iree \;.“o.v.: <
- v RS0
Fascia Blaod. \,‘\ v

vessels

Sarcomere

Myosins
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21 Besides Proteins And Carbohydrates, Other Elements Of Nutritional Value Found In Milk, Include-/ qd
A WIia 3iie BIdigizac & dfdfR UHveTa® 31 dal A AfdAfSd &

u Calcium, Potassium And Iron /BRI, TISfeldd 30 &g
13 Caicium And Potassium/sfeeria 3z Miefarger
Potassium And Iron/dlcfeldd 3 BIg

E Calcium And Iron /BRI 3012 i
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Nutrient [ 919 ddd

Details / fdaeor
I Provides energy & helps absorption of fat-soluble vitamins (Vitamin A, D, E, K). [ $4f YeTel hedT € 32
Fats [/ ddl
gal A goetefie facifde (A, D, E, K) & 3delyul & dAcg dedl ¢l
- Vitamin A — Good for eyesight & skin (3{T&T 311 el o ST 3UTIfT)
- Vitamin D — Prevents rickets (ﬁm@f@%ﬂ?ﬂ%)
Vitamins / faeifda
- Vitamin B-complex (especially B2 Riboflavin, B12 Cobalamin) — Energy metabolism & RBC formation
(301l T d RBC TAHATOT H HETTDH)
- Calcium (Ca) — Strong bones & teeth (&gl 3{1 GTdl oI IFeTgd dolldT &)
- Phosphorus (P) — Bone health & ATP energy (gfgdl 3¢ FHuif & 5T wadl)
Minerals [ @falot | |
- Magnesium (Mg) — Muscle & nerve function (&1 d ATAUfRIIT & B b AT &)
- Potassium (K) — Maintains BP (Tthdd foaidf7d dedr g)
Milk contains about 85-90% water, helps hydration. / G& & 1897 85—90% UTofl EIdT & Uil erdle ol glssc
Water [ TS

25T gl
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-2 Main Protein (&I UIeldl): Casein (80%) + Whey proteins (20%)

* Main Carbohydrate (H&I PHIdIglssc): Lactose

+ > Main Minerals (&I &feld): Calcium + Phosphorus
+2 Main Vitamins (& faetfals): A, D, B2 (Riboflavin), B12
¢ Fat (ddT): Source of Vitamin A, D, E, K absorption

2> Water Content (FIFSﬁ?HBIT): ~895—90%

.7 Special Proteins (fdeld UiéleT): Immunoglobulins — Immunity dald &

«» Cow Milk (I BT G&): Low fat, easily digestible (chdl T, A6l & Uddl &)

- Buffalo Milk (8f& &1 G&): High fat, creamy (3ifeids g, ITer)

-« Goat Milk (§ah3t &I g8): Easily digestible, hypoallergenic (3TdTe{t & Udal dT3], Todui] bdl dhedl &)
.&> Camel Milk (3¢ &I G8): Rich in Vitamin C (fderfds ¢ & agye)
-» Human Breast Milk (&ddl G&I): Complete food for infants (fele[ & fe5C AU 3HTETR)
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Cow Milk Is Yellowish White In Colour Due To The Presence Of- [ ITTT &1 qd IS -Tabe 91 BT &dl i‘,
AT BRI IHA fAdIfSfEd A & st 3ufRfa &2

u Casein [ bdlal

0

L S
,\\ | 9." e
Carotene Together With Casein [ Béflel & ATY-T DHelctal o)
s

5] Butyric Acid Together With Lactose | SSaeial & &Tel-aTel el Tfds

E Lactose | SSae i
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GileTde eI qd % | Wl % faely faq fod fRIfd H S1arbrd
Yellowish White Contains B-carotene gl 31 ol b AT Udel & T,
Cow () | (H3T-dWe) —» | 3-4% ~3.2% (Vitamin A precursor), Vitamin A deficiency (facifdsT A bl
B-carotene easily digestible hdft) A 3TET
hdTule 2rdle/Weight gain & fo5C,
. Pure White High fat & calcium, .
Buffalo (&) 6—8% ~4.5% gfgdl &t AT (Calcium
(eles &Wa) creamy
deficiency)
White Small fat globules, C3uil dTes ST, 37&AT (Asthma),
Goat (§h63l) 3-4% ~3.1%
(dh3) hypoallergenic UTdel daTedT (Digestive disorders)
Very rich in Vitamin C (3-5 |
; White Diabetes, Immunity weak BT &
Camel (35¢) 2-3% ~3.5% times cow milk), boosts
) f&T, Vitamin C deficiency (Scurvy)
Immunity
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Acid [ 3155 Proteins are made of Amino Acids. / Tc¢iel 3r3flsit 3wl & o1 g1d &l
Each amino acid has Amino group (-NH,) + Carboxyl group (-COOH). /| U 3ol s
Structure [ ded6Il
& 3rafteit AHE (-NH,) + BIEifad S HAHE (-COOH) EIdT &l
Amino acids are joined by Peptide Bond (-CO-NH-). / 3id{lell 3{dc> UeT8s §¢ (-CO-NH-) & T3
Bond [ §¢I
gld 8l
Polymer [ S5 Proteins are Polymers of Amino Acids. [ Uictol 3eftsll 351 & dg5 &id &l

Total Amino Acids

B el TS

20 standard amino acids make proteins. [ Uiélel 20 HATelch 3iiell 3/F3] & dl Eld &
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