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wqlen wofectles

shared elactrons
pulled Clofer o

hydrogen atoms.

\

5- ¥4 water molecule consists of one oxygen atom covalently bonded to two

¥ Oxygen has miore protons in its nucleus than Bydrogen hence It has o
stronger aftraction towards the shared electrons compared o Fydrogen.
This makes oxygen more electronegative than hydrogen therefore oxygen

hias a stronger pull on the shared electrons

¥ fis a result, the axygen atorn becomes slightly negative (§=) and
the hiydrogen atoms become slightly positive (84, This creates a
permanent dipoke, making water a polar molecule.

‘£ S

Imponrtance of watenr
due water molecules’ polarity and  its ability o

formm hydrogen bonds leads o water having '8 /"
unigque properties H
1 Wiater acts as a solvent

<+ When an ionic substance dissolves the 8= oxygen atoms
In water maolecules are attracted to the poasitive lons while
the S+ hydrogen atoms are atiracted to negative ions. ]
Water molecules surround each ion due to electrostalic

H
~ _§- g+
O hittitH= 0%

W EE g
- ML T L L I

: hydrogen bonding 7"

Ry

~* Weak elecirostatic infermolecular
_.: force of attraction between
. slightly positive hivdrogen and
% slighfly negative oxygen and

&
G T e L T L

%, other polar molecules nearty

.
L]
*ll-l-"-*lil-_||-f'+"*.‘l.-

attraction between the lons and the partial charges on Bt

the water molecules

e

I 2.High specific heat capacity  allows water to bey
I a suitable habitat; helps to maintain optimal l
: ternperature within cells and bodies. This is due to
I presence of many hydrogen bonds requiring
! Jarge amount of energy to raise the termperature.

3. High latent heat of vaporisation acls asa

| cooclant (through sweating or transpiration) The
I presence of many hydrogen bonds requiring

! large amount of energy 1o turn liquid water info

I
| aQas.

4

K4
]

@' -

e ey rmmmmmmmmmnnr

4 Cohesion and adhesion

cohesion is the tendency of water
molecules to stick together through
Myarogen bonds

adhesion tendency of water molecules
to stick to other materials.

strong cohesion and adhesion helps
water 1o flow through organisms, carrying
substances along with it (for example
during transpiration)
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C-b composed of carbon, hydrogen and oxygen

Mengsaccharides
= single sugar monomer

= general formulg = CrHmOn

= hexose sugars (6 carbon atoms) =
glucose, fructose, galactose

= pentose sugars (5 carbon atoms)=
rioose, decxyribose

CH,0H I CH,0H

SN AT

£
< c |, OH H /|
OH H
DNV N
v oH ! H oH
Alpha-glucose | Beta-glucose
I
Disaccharides

=3 formed when fwo monosaccharides joln

fogeter via a condensation reaction

forming a glycosidic bond

exampiles

Smaltose (product of digestion of
starch) = a-glucose + A-glucose

s SUCTOSE (transport sugar in plants) =
a-glucose + fructose

e lactose ( sugar in milk) = a=-glucose +
galactose

Cendensation reactien

+
OH HO

b
—0

GlLY CosiIDic
BOND

Condensaflon reactions  reaction In which two
molecules join by the removal of a water malecule

Hydralysis reaction

breaking down of a larger

malecule into smaller molecules by adding o water

malecule
Condensation

Hydroiysis

Syntresis of a large
molecule by the joining of
simipler modecules and
removal of water

Breaking down of large

maolecules by adding water

Reactant = smaller

Reactants = larger

molecules maolacule
product = larger Products = smaller
miolecules molecules

Bonds are forrmed

Monosaccharides

Bonds are broken

Disaccharides

Both are soluble
Made up of carbon, hydrogen and oxygen

Single unit Tuwo units
there is a carbon:
Fiydrogen: oxygen Mo ratio

rafio

MNo glycosidic bonds

Have glycosidic bonds



Polysaccharides

(—’ Large carbohvwdrates that are made up of simple units of ronosaccharides joined by
glycosiic Donads.

A rmer of ILcose that Is used asén in plants
{—)E‘nnsmrs of two types of polysaccharides = amylose and amylopectin
AMYLOSE
An unbranched chain of alpha glucose monomers.
Joined by 14-glycosidic bonds that coils into a compact helix
fdue to hydrogen bonds)
AMYLOPECTIN
Branched chain confaining both 14 and 1,6 giycosidic bonds
The branched chains increases surface area which allows
enzymes such as armylase to quickly hydrofyse the molecule
and release glucose when required by the plant for respiration
1.9lycegen

Palyrmer of alpha giucose that is used as an energy storage in animals

Linked by 14 and 1,6 glycosidic bonds

Sirmilar 1o amylopectin but more branched

Extensive branching creates very compact molecule with pnary terminal ends

Branched chains provides increased surface area allowing ghucose
molecules to be easily hydrolysed for respiration

Features of a storage pelysaccharide
: Compact  large numbers of giucose molecules {and therefore more energy
: contenf) can be stored in q less space inside the cell
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: Branched many glucose terminals enabling many giucose molecules to be
: broken down at the same time (hydrolysed)
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T2t

» Insoluble  doesn't dissolve incubator and therefore doesn't affect the asmiotic :
pressure inside the cell :
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C-—) Composed of carbon, hydrogen and oxygen. However, lipids contain  much lower proportion
of axygen than carbohwdrates.

Triglycerides
L, Synthesized in a condensation reaction @lso known as esterification) where one maolecule
of giycerol joins with three fatty acids

3 hydro carbon
head ?nm:

1. [ .08
H=—C=—0H HO == Coann~nn~s H—C+01+C
0 I 0
I condensation edo |

H=—C =—0H HO == CvwwAnAAnAr T" H = . == ) 4= € Aaanananas
] 3H.0 I o
I ! Il

H—tIT-—m-I HO = CawAnnnnwy H—ﬁ--ﬂ-—cw

H

glycerol . 3 Fatty acid molecuies triglycende
with hqlﬂéﬁ:ﬁln molecule

For each fatty acid that joirs to one of the hydroxyl FOH) groups on the giycerol, an ester bond is
formed, and one molecule of water is released.
Therefore, the formation of one complete trighyceride maolecule produces aiaial of three ester
bonads and releases three molecules of water
Fatty acid tails depend on:
number of carbons which determines the length of the chain
types of bonds between the carbon atoms can be either single (saturated) or double

funsaturated)
Unsaturated fatly acid Saturated fatty acid

Made of carbon, hydrogen and oxygen inked by covalent bonds
Giycerol head and 3 fatty acid tails

Ore or rore carbon -to-carbon double bond single carbon-to-carbon bond
High C:H ratio Low C:H ratio
Low H:C ratio High H:C ratio
Branched and distant because of kinks at Straight and tightly packed
the position of double Dords
the distant fatty acids cannot form strong High rrelting paint because of strorg

melting points



prileine

'C—) composed of carbon, hydrogen, nitrogen and sulfur

<X amino ackds are monomers and can join fogether via peptide bonds to form polypeptide chalns

H general structure of amino acids
H I O a ceniral carbon
\” . ci‘;"' an aming group (M)
AMIND /| LI\ CARBOXYL prremer ey —
GROUP . GR
H 5 OH an R group
( PEPTIDE BOMD 7
R GROUP
{ H
T T L W 9 no B O 0
Ny Ny N | 4
o— I_c{ . ;"_?_{ CONDEWSATION ) 1) —i—-c—c:: v Bo
R, OH H R, OH H ,;L J, OH
AMno ACID + AMNG ALID »> PIPEPTIDE ¥ WATER
H O #H H H H H H
H [+] 0 o
L S N
N—(—C —H—G—E\ + H:'p 3 !’H— i'l;—c. r !H—G—{:\
Hf '!l o H R, OH H Ry OH
BIPEPTIDE + WATER o AMiING ACIP + AMino ALiD

Levels of pratein structure
1. primary structure 0 sequence of aming acids joined by peptide bonds

FEFTIDE
BaMbs
L determines its folding in the secondary and the tertiary
Y structures and this folding determines the shape of

protein which determines the function of the proteln

2. Secondary structure

HYDROGEN BONDS

L folding of the polypeptide chain due to hydrogen bonds
g g between the amino group of one amino acid and the carboxyl
E : : : group of another amino acld.

L Causes the polypeptide chain to eoil into either an alpha=helix

< i < : or g betg=pleated sheet structure

L/ L

ALPHA BETRA-PLEATED
HELN SHEET




3. Tertiary structure

yforms when the polypeptide chain folds and hwists further o
create a complex 30 structure,

! ; Bonds such as:

3

BIEURFIRE

INTERRCTIO#

BRIGGE

# hiydrogen bonds (weak but common, between polar R
groups)
HTDEoAHOBIC

xionic bonds (between oppositely charged R groups,
stronger)

» disulfide bonds (strong covalent bonds between sulfur
containing R groups)

» Hydrophobic and hydrophilic inferactions - These are weak
interactions between polar and non-polar B groups.
4. Quaternary structure
POLYPEPTIDE
CHAINSG
Irwiolves two or more polypeptide chaing forming a functional
profein held by the same iypes of bonds as terfiary structure
types of profein
s v
Glabular fibrous
protein protein
Clsbular pretein
F round; compact profeins made up of multiple polypeptide chains
wsually tertiory or gquaternary structure

profein soluble.

EXAMPLE:- HAEMOGLOBIN

chains are coiled up so that nydrophilic parts of chains are on the oulside of

thesmolecule and hydrophobic parts of chains face inwards, making the

usualy have a metabolic functions

B AN L

HALM SROUP

ol EHAIR 1

ol CHIRIR 3

F-ll.mﬁlh'l

HAEMOGLOBIN



: a globular protein with a quaternary struciure consisting of four polypeptide chains: two :
: aipna-globin and two beta-glotin subunits I
[ each subunit contaling one haern group (prosthetic groupl which has ancironlon at its -::en’rre.:
| iron ion reversibly binds to one molecule of oxygen. !
: spherical shape and positioning of hydrophilic R=groups on its surface making the :
I haemogiobin soluble in the agueous erwironment of the red blood cell cytoplasm. :

fibreus pretein

made up of leng, straight, paraiiel, polypeptide chains
trvat are tightiycgiled round each other to form a rope
shape.

usually primary or secondary struchure
no tertiary siructure

insolubile

have structural funchions

have a repefitive aming acid sequence

EXAMPLE:- COLLAGEN R Pt o R s T T

|

: three polypeplide chains
%]‘mﬁf | primary structure of these chains is@ short

: repeating seguence of an amino acld called giycing

| with tweo other aming acids- often praling and

COVALENT BONDS AND HYDROGEN BONDS

' nydroxyproline

: three polypeptide chains wound together into a
Collagen molecules (made up of three  frppe K
chains) lie parallel toone another where they
forrm covalent bonds | 'crossiinks’) betueen COLMGEN
ihe molecules. -

These cross inks hold many collagen
malecules together to forrm fibrils:
The ends of the collagen maolecules are
staggered to prevent ary weak spots.
Mary fibrils e alongside each ofher o

) COLLAGE M MOLECULE
form strong bundles known as fiores. (3 POLYPEPTIOR (HRING)

; I

* Adaptations

everysihindaminosacidisgiycing = glycine is the smallest amino acid alowing three
chains fo pack tightty into a stable triple helix

higretensiestrengtt = hydrogen bonds In between the three polypeptide chains,
staggered ends and covalent cross-links

insolubility, = due 1o the length and extensive bonding

FEdd iR R
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