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Krebs Cycle / et 9k

Citric Acid Cycle (TCA Cycle) / fafes® uf@s as (TCA )

'Definition / aRwmeT

The Krebs cycle completely oxidizes acetyl-CoA

-

Mitochondrion
(Section view)

| Location / ®I_

to CO, and produces NADH, FADH; and GTP. g‘;fg'gﬁ (:g 511-}21 —
It occurs mainly in the mitochondrial matrix. L '
%eg I & Acetyl-CoA &1 quf sifardiastor gl g%m“'g%'a‘”isqa' Afear
CO, @clt & a1 NADH, FADH, 3ii% GTP e €1d &1 |
| T e EcIl=gde Afde & g 21 J

r8, Oxaloacetate Regeneration / 1

M
Malate — Oxaloacetate + NADH \
Oxaloacetate combines again

with Acetyl-CoA.
Oxaloacetate T: Acetyl-CoA
| & e 2

7. Malate Formation /
Aeie femfor

Fumarate + H,0 — Malate | (

6. Fumarate Formation /

Steps of Krebs Cycle / seq 936 & a0 ‘1

Acetyl-CoA (2C)
+
Oxaloacetate (4C)

1. Citrate Formation /

qrgge fAmfor

Acetyl-CoA + Oxaloacetate — Citrate

2. Isocitrate Formation l1
MsHIETEge fAmfor

Citrate — Isocitrate

' | 3. a-Ketoglutarate
Formation /
a-Hiereete famfor

Isocitrate — a-Ketoglutarate

+ NADH + CO,
| ST 3 Srerifarerer |

4 f . i 7|
Succinate — Fumarate + FADH, 4, Succinyl-CoA Formation /
(Eni) Ge) e wfeg=ga-CoA fmfor
f . : -Ketoglutarate — Succinyl-CoA
5. Succinate Formation / ¢ glf N ;S;;: 5‘3‘";‘“” )
Succinyl-CoA — Succinate + GTP
| GTPis equivalent to ATP / GTP, ATP % WAH &
[ : Energy Yield per Acetyl-CoA /
Summary/ qRIRT i Acetyl-CoA Fif Ieure

Succinyl-CoA — Succinate — Fumarate — Malate — Oxaloacetate

~

Acetyl-CoA + Oxaloacetate — Citrate — Isocitrate — a-Ketoglutarate —

| 3NADH « 1FADH, « 1GIP « 2CO,

Important for cellular energy production /
FIFNBR o1l IeTe & Hgeaqof




What are Triglycerides? / grsfieravissa a1 €?

L Structure of a Triglyceride
Definition / gferaT o b s
Triglycerides are simple lipids formed by PR 0 Bty ikl
esterification of one glycerol molecule with e . BN el
three fatty acid molecules. Also called THz ? g s Gal
triacylglycerols or neutral fats, they are the i Fatty acid chain
major storage form of fat and an important CH 1-0—C— (CHy)y—CHy ¥ ™ (it o gj@e)
energy source. | o Sl ot 2
e o s €, U ReRier | CHaT0—C— (CHy—CHy ™™ () e sraen)
m%%ﬁqﬁl@ﬂaﬁﬁmﬁaﬁﬁél Gheerdl ,
%ﬁ{ﬂj'éﬁﬁﬁl ,
Glycerol 3 Fatty Acids 5 | Triglyceride ] 3H,0
(ot | T [ (3 %2l ufre) J | (CTefemrTgs) | i (E,é,)
8 J

Properties of Trlglycerldes / SrEferasissy & ot

-
1. Insoluble in Water / [ 2. Soluble in Organic Solvents /
el & rgereitel Flafs [T &
- . Soluble in ether, chloroform = o
Non-polar; insoluble in water. atid g C) i =1
-4t o7 H Sregiier $oR, FARIGIH 3 Ao 5 Egti}gr Chloroform | Benzene
" (§%R) ,
| | gl e =) |
¥ RY o ] . R
3. Neutral Nature /| 4. Physical State /
IS Wepid | pH | ae e
T : proximately neutral M turated = solid; : '
Ne Ifree 3Cf1dlc 0;11-’32(: §10 qu% T IS mgrr': iis;tiratedsj lliquid. v
ARl ar wie ! RG] Fﬂ‘ﬁ = 3:"'5; Saturated fat  Unsaturated fat
L )| 3frep 3w = gl (3%%) (Em)
( z = { - F
5. Hydrolysis / | CHi-OH | oog " A 6. Saponification /
ﬁﬁ-m CH=0H | + HoOC ™\

| AA With NaOH/KOH forms
Forms glycerol + fatty acids. | CH,~OH| ~ HOOC~ soap + glycerol.

ﬁﬁmmﬂ%&qﬁnﬁ%u Gl ceml Fatty acids
s (w A NaOH/KSqI—%!%Fg:H

v

7 High Energy Value/ . /. ' 8. Oxidation /
I Holl g 9 keal / TerRdTeRoT
it e Y % 87 || s i
ST 9 keal/g I 9 |
_ I o TG | Siferfiepd
' | Bl I Bl 81




What are Enzymes? / ToiigH &1 &?

Definition / aRemsT || Enzyme Action /&g fir || Example / 3areRor
Enzymes are biological catalysts, || An enzyme acts on a specific Amylase converts starch into
mainly made of proteins, that substrate and converts it into a simpler sugars.

increase the rate of biochemical product. TS @ @ 9ee T A
reactions without being USTEH U AR Teade W e a || aRefdid g 2|

permanently changed. 30 3T & Seed 2|

USTEH Sifdd IRe §1d §, ol 5 Starch Sunple Lhh o
m@m@aﬁm@am Enzyme + Substrate — )
sifufrmait <t 1 g & ofk wd Enzyme—Substrate Complex — Oa
Tyt 59 § wRafdad 72 gia| Enzyme + Product TS —""’O O

Factors Affectmg Enzymatlc Action
USiTgH fhar St yeifad #eq aral PR

AT &

1. Temperature / AT Enzyme-Substrate Action
Activity rises up to the optimum
temperature; above it, denaturation Substrate Prod
decreases activity. Tegee uct
ks EII!IIWlI;EiII[I@[ ' Active Site
'tTc'Eﬂ'%l o
Optimum
N Temperature

| I aaHT

2. pH / Wi

Each enzyme works best at an
optimum pH. pH changes may alter
enzyme structure and reduce activity.
Yl UsiigH Ja¥ pH W a4 37=8T
&1 &l g; pH URad 9 fobam ve
e

Example: Pepsin works best in acidic pH.
ITN0N: Ut Jrwediy pH # wataw

&1 el 2|

s E ' , Optimum pH
& er [ , ’ @ CE 30H pH
. i ' & gz
§ g : Enzyme  Enzyme-Substrate Enzyme o
= ' E QstizH Complex UoeA - | g %
Temperature (°C) = USISH—FeeC Sireiad A e >
\ ( C) J \ L pH (drg=r) y
r3_ Substrate Ct)m_:entraitiun—1 4, Enzyme Concentration || 5, Inhibitors / 3@ || 6. Activators and Cofactors
HeHgE H Wigdl TTgH T HigaT Inhibitors reduce or stop m Ud WP
Reaction rate rises until all With sufficient substrate, activity by interfering with || Metal ions, coenzymes or
active sites become occupied. || increasing enzyme the enzyme or active site, || cofactors may be required
i & 71fy @& 9 st || concentration increases HRIYS TTEH AT TR for proper activity.
&, 51 7 weft Wi et oy || reaction rate. et 1 Yo e e || TGP & f i T
T\ S| i WeGge 5 W USTSH || & o o2 el £ aﬂ?ﬁrﬁﬁm%maﬂﬂmm
A &Y Figdl aaﬁ T JrfSferar L l |
é‘E I T gt 21 g€ 7. Product Concentration
= $E & 4 UG P Figar
k= =% £ Product accumulation may
3 = 8 reduce activity through feedback
> g > - > || inhibition.
Substrate Concentration Enzyme Concentration Inhibitor Concentration || 3IwTg T W= HIee® SARATH
1 wiga TgA 1 Wiz e B Fiedl || gRT YA v wer T 8l |




What is DNA?
DNA (Deoxyrlbonuclelc Acid)

™

Definition [ Nucleotide - Building Unit of DNA [ Four Nitrogenous Bases
. ; ; : .. || DNA is made of repeating units called nucleotides. || @ Adenine (A)
DNA is the genetic material present in most living . i .
organisms. It stores and transmits hereditary Ef:hg:gleot}ﬁgsc;:ils:srot : guam_ne (g)
information from one generation to the next. It is Pho?ﬁate E ytosine (C)
mainly present in the nucleus and controls protein || © Nit P grg P © Thymine (T)
synthesis and various cellular activities. ®: SRS A0 NH, o
Phosphate . N Ner
g}gup Det;?;lall:_ose <, f“;u é, T /NH
: ; Y Ademne (A) Guamne G)
9 0 Base
0- )l “scwﬁl\un
) L
; \ Cytosme (C) Thymlne (T) )
Structure of DNA Watson and Crlck Model
In 1953, James Watson and Francis Crick proposed the double helix model of DNA.
’
| 1. Double Helix _ . o | 6. Base Pair Distance |
}‘wo pdynhttdﬁonge c;:hakms @ Successive base pairs are
orm a right-hande 0.34 nm apart.
| double helix. . S J
s 2 \ Ma‘ A
2. Antiparallel Strands *grojcfxfe A5 Comp!ete Turn
One strand B 5' R 4 About 10 base pairs per turn;
| and the other 3’ — 5. : / _pitchis 3.4 nm.
[ 3. Sugar-Phosphate ] Minor 8. Diameter of DNA
Backbone i Approximately 2 nm.
Alternating deoxyribose sugar ol 3.4nm
34 nm ( i .
ﬂggk%};(l)]sg ate form the outer 9, Mag or and Minor
* L Grooves
4. Nitrogenous Bases Alternating grooves provide
Bases project towards l protein-binding sites.
the inside of the helix. ; 7) Congicoutins Bk Pairs .
T | I | O@
A pairs with T by 2 hydrogen 1y 5
bonds; G pairs with C by P !
| 3 hydrogen bonds. : 2nm i




Define Carbohydrates / ®Talgrgge &l qRTST
Classification of Carbohydrates / FTalgISge T TITHIUT

Definition / af¥smeT

Carbohydrates are organic compounds mainly composed
of carbon, hydrogen and oxygen. They are generally
polyhydroxy aldehydes or ketones, or substances that
produce such compounds on hydrolysis. Carbohydrates
are the major source of energy for the body.

HETEEEE 4 HEiHS At § it g7 5 F S, FEeET

3R i T 59 81 &1 3 gma: dieiessiad ufesgss

7 A BT &, T SA-2Ee W) U G S e & | Chscoe " 4 _

EI’TIE.{E'IEQE MR & %E{' Sl I e i % | (a monosaccharide) Plarits store carbohydrates
(T AFERES) as starch.

{ General formula / AR ga: C,(H,0), W

{ = _. ﬂﬁ)ﬁﬂgﬁ%‘;ﬁ@é%mﬁ |
i Main Classification / T& Fffeeor i

Carbohydrates are mainly classified into Monosaccharides, Oligosaccharides and Polysaccharides.
FElgIsge FI & §9 I TRESIeS, feridess ok uichaeuse & aiifed fEar smar 2|

( Carbohydrates / FEigrs3e j

[ Monosa:charides ] [

v
Oligosaccharides ] L Polysaccharides ]
L
r - r_ L] - (_ -
1. Monosaccharides / 2. Oligosaccharides / 3. Polysaccharides /
Monosaccharides are the simplest Oligosaccharides are carboh)-,rdmtes Polysaccharides are complex carhohydrates
carbohydrates and cannot be hydrolysed that yield 2-10 monosaccharide units made up of a large number of monosaccharide
into smaller carbohydrate units. on hydrolysis. units linked together.
AHAISE FrElgsse & T8 T 89 & m%ﬂm UiiapIse Slied laiasae & oi ast g
3R T SIT-3T9eq g1 Bl FaiEEge Siei-31qEed W 2-10 # A-dese gl & AE ¥ g2 4
aTuadi 3 fawnfSe 78 febar S Wema | STl HEH B & | ﬁ%ﬁ oy ST
3 . ey are mainly of two types:
Examples / SE1: Glucose / =@, A. Disaccharides / srgdenTEs :
Fructose / Wareid, Galactose / feaeist, They produce two monosaccharide 7% ¥R ’@'& r
Ribose / Tgala molecules on hydrolysis. A. Homopolysaccharides /
: ' | & STe-3rqgeT WA a7 LN IGIEE T
They may also be classified according to | &g They are made up of only one type of
the number of carbc.)n atoms: ‘ Examples: monosaccharide unit.
I GRATILST T T & UR W 5% © Sucrose / G = Glucose + Fructose || 3 el U &t N I FIFUTS TH7E
o W it feba e & @ Maltose / WTeEr = Glucose + Glucose da files } Statch /574
Carbon atoms | Example / 11| @ Lactose / @<Ist = Glucose + Galactose Exam SaTe:
Type / ¥R e oy s 3 G]ycogen | TemrgeisH, Cellulose / Heeitsl
J’ 2
Triose / TSt 3 Glyceraldehyde
Tetrose / 235 4 Erythrose Disaccharide N i
Pentose /4| 5 Ribose (STedEs) B. Heteropolysacchmdes/
4 : TEdaEs ELALR I [ E T
Hexose / st 6 Glucose, Fructose iTﬂsac_Ch;:des / T They contain two or more different types
Heptose 7 Sedohentulose €y contain three MONOSACChATICE URKLS, of monosaccharide units.
i s i g i AATEEIeS SHIeal gl ¢ | ﬁﬁy@mﬁﬁamﬁﬁﬁm
Example / 3&T&T: Raffinose / st mN :
ple / ! Examples / 3T8%0T: Hyaluronic acid / FTaeiifies o,
Heparin / 3%, Chondroitin sulphate / #Qi?ﬁ:’?ﬂ?ﬂ:‘ij
o N\




What are Proteins? / Widlq #1872
Classification of Proteins / W& &7

Definition / q-ﬁ-tq-rq-l- General structure Peptide bond linking

of an amino acid amino acids

Proteins are complex organic nitrogenous compounds . . _
made of amino acids linked by peptide bonds. They contain ol o A O e e W:m St WWOW
I I

mainly carbon, hydrogen, oxygen and nitrogen; some also
contain sulphur or phosphorus. They are essential for :
growth, tissue repair, and formation of enzymes, hormones ) H:N—=CH—C— NH —CH—C—-OH
and antibodies. l'2 FI{
1 " 2
Peptide bond
__ (IerEs &)

TN Sfed Hrafe ARgIomg® T &, ot ST 3
5 2 € 7o Yerge 9ul gRT 98 ¥ed & | 3 qE: Hie,
, Siedier 3R TEEIo UIg S &; $S H Fohy a1
wrepIee of 8T §1 3 3, e H O GSS, @R R = Side chain
3R gtaret fmfor 3 forg amasas g1 (aredl sjar)

' Prﬁtéln—rlch faods
widi= g @ verd

Main Classification / &g TR0 1

Proteins are mainly classified into three groups: Simple Proteins, Conjugated Proteins and Derived Proteins.

7~

ATl g w9 | o7 gEl STl & T Wi, 9gfRm ide ok sy M|
£ Prot_em:s s / 1 B
. + . _\ f_ . + -
[ 1. Simple Proteins / [ 2. Conju ated Proteins / ] 3. Derived Proteins / ]
IS U y ?rqi%m I U Ui
e
(- . - i - . \
1. Simple Proteins / o Conjugated Proteins / |[ 3. Derived Proteins g
e e wg%i‘mn‘laq euA W
Yield only amino acids on hydrolysis. Protein part + non-protein prosthetic || Formed by parit:'xal hydrolysis or
-3 TR Fae I e groﬁéqtm“m + el 8 g::ttt;l]r:.ttmn of simple or conjugated
Hﬁﬁﬂﬂﬁ%l ; Wq’;qﬁﬁ]ﬁ' TeH & 3o
Examples / 3grgvor . Type/w®R | Example / ST || Ge1-a1qeed a1 fepdieor & aa & |

@ Albumins / GeegfeH Gmmlmpmm“s Mucin Examples / 3801

— Egg albumin, Serum albumin ||~ ey ' ' \
@ Globuli /’ﬂ’ﬁﬁ? ﬁpﬂ pﬂﬂ Plasma lipoproteins @ Proteoses / W34

— Serum globulin Phosphoproteins | . . ® gept?:es // e
@ Glutelins / 7efor WS ||| @ Peptides / tergs

— Glutenin Chromoproteins | |, il ; \
@ Prolamins / Wienf= T

— Gliadin, Zein Nuﬁcleoﬂproﬁ ﬁtems Chromatin
@ Histones / f&= Metalloproteins ‘ Ferritin Hemll i S i
@ Protamines / WeIfH= e | /|| (aconjugated protein) (e v fored)

dercife
(T e W)

\_ I\ 7\ J
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