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Importance of Biochemistry:

* Biochemistry is one of the branches of

chemistry which deals with the
chemical basis of life in plants and
animals.

* Itis used in clinical diagnosis,
manufacture of various biological
products, treatment of diseases, in
nutrition, agriculture, etc.

e It tries to explain life in terms of
biochemical reactions, including other
sciences as Anatomy, Medicine,
Agriculture, pharmacy, etc.

pH scale has values ranging from zero (the most acidic) to 14 (the most basic). As @

Acid-Base Chemistry

acids bases
e pH less than 7 e pH greater than 7
e Turn litmus paper red e Turn litmus paper blue
» Taste sour » Taste bitter or soapy
e Feelirritating/corrosive ¢ Feel slippery
e Include fruit juices, soda, e Include baking soda,
and coffee ammonia, and soap
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neutralization | strong acid + strong base - salt + water
reaction example: HCL + NaOH - NaCl + H,0

sciencenotes.org

Amphoteric

Acid D Water — Base

you can see from the pH scale above, pure water has a pH value of 7. This value is = @ ®

considered neutral—neither acidic or basic.



DEFINITION

ELECTRON
EXCHANGING

BOND STRENGTH

EXAMPLES

Covalent vs Noncovalent Bonds

More Iinformation Online WWW.DIFFERENCEBETWEEN.COM

Covalent Bonds

A covalent bond is a type
of chemical bond that
forms when two atoms
share an electron pair

between them

Electrons are shared
between atoms

Usually strong
chemical bonds

Single, double, and
triple bonds between
atoms in polar and
nonpolar molecules

Noncovalent Bonds

Noncovalent bonds are
chemical bonds that
form either by
completely exchanging
electrons between
atoms or by not
exchanging electrons
at all

Electrons are either
completely exchanged
or not exchanged at all

lonic bonds are strong
but hydrogen bonds
and Van der Waals
interactions are weak
chemical bonds

lonic bonds, hydrogen
bonds and Van der
Waals interactions

Types of Biochemical Reactions

* Hydrolysis

* Dehydration Synthesis
* Redox

* Neutralization

A biochemical reaction is the transformation of
one molecule to a different molecule inside a
cell. Biochemical reactions are mediated by
enzymes, which are biological catalysts that can
alter the rate and specificity of chemical
reactions inside cells.
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Carbohydrates and its classification

one sugar

Simple sugars.

Examples:
1. Galactose
2. Fructose

3. Ribose

4. Deoxyribose
5. Glucose
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[somerism

! i

Structural Isomerism Stereoisomerism
——Chain 1somerism l l
—Position 1somerism . .

_ o _ Configurational Conformational
—Ring chain isomerism |
——Functional 1somerism l l
Metamerism Geometrical Optical
——Tautomerism Isomerism Isomerism

= Isomers are important because they have different properties, even though they have the same molecular
formula.

= |somers can have different physical properties, such as melting and boiling points, and optical rotation. They can
also have different chemical reactions.

= Isomerism finds its importance in the field of clinical pharmacology and pharmacotherapeutics, as isomers differ
In their pharmacokinetic and pharmacodyanmic properties. Drug isomerism has opened a new era of drug
development. !
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CLASSIFICATION

Lipids

Sim
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l

Compound

|
l |

Deri
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Xanthophils

: : A\ — ‘ Glycolipid ‘
Triglycerides Waxes Phospholipid
l Ex. In Honey comb Ex. Lecithins
Earwax Cephalins ,l, l
¥ ¥ Cerebrosides Gangliosides
Glycerol Fatty Acids
l Steroids Sterols | |Carotenoids
Saturated Unsatu ra‘ted _ _
Fattv Acids Fatty Acids Ex. Bile Acids Ex. Cholestrol, Ex. Carotene
y | Sex Hormones Ergosterol
Ex. Palmitic Acid L4
Steric Acid 1
Monounsaturated Polyunsaturated
fatty Acids fatty Acids
Ex. Oleic Acid Ex. Linolic Acid

Linolinic Acid




CLASSIFICATION

Nucleic Acids

y

Nucleotides (monomer unit)

Y

Nitrogen Base

Sugar

)

Phosphoric Acids

v

l

Ribose Sugar (RNA)

Deoxyribose Sugar (DNA)

L_'

Purine Bases
(i) Adenine (A)
(i) Guanine (G)

v

Pyrimidine Bases
(i) Cytosine (C)
(ii) Thymine (T)
(iii) Uracil (U)
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CLASSIFICATION

Water-soluble

Ascorbic acid B-complex
(vitamin C)

Fat-soluble

-Vitamin A (retinol, B-carotenes)
-Vitamin D (cholecalciferol)
-Vitamin K (phylloguinones,
menaguinones)

-Vitamin E (tocopherols)

Energy-releasing

= Thiamine (vitamin B1)
-~ Riboflavin (vitamin B2)
= Niacin (vitamin B3)

- Biotin

- Pantothenic acid

Hematopoietic Other

- Folic acid

- Pyridoxine (vitamin B6)

- Vitamin B12 - Pyridoxal

-~ Pyridoxamine
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CLASSIFICATION

Histidine Arginine Alanine
Isoleucine Cystine Asparagine

Leucine Glutamine Aspartate

Lysine Glycine Glutamate
Methionine Proline Serine
Phenylalanine Tyrosine

Threonine
Tryptophan

Valine
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ORDER OF PROTEIN STRUCTURE AND ITS SIGNIFICANCE

Primary Structure Q A 0090 -0 Primary (amino-acid sequence)=

mino acids SN
L 3
~
Secondary (localized folding) “
Secondary ’ :
Stru t:tu-re Tertiary (distant interactions) i
(a — Helix) ’ Disordered
) Quaternary (multidomain assembly) o
\NIJWL - I
[::gw C) NUU\C’W Supramolecular (large-range organizations) :
> @ -
— |
23T || BN b v 1
r;‘c__) = et i Normal functions Altered functions
. AN - (e.g. enzyme catalysis, binding) (¢.g., aggregation)

Tertiary Quaternary
Structure Structure
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o - helices B - pleated sheets

MOLECULAR STRUCTURE OF HAEMOGLOBIN
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CLASSIFICATION

Class Nature of reaction catalyzed

Oxidoreductases Oxidation - reduction

Transferases Group transfer

Hydrolases Cleavage of chemical bond by hydrolysis

Lyases "Non hydrolytic cleavage of chemical bond

[somerases | Isomerization of substrates into structural
or optical isomers |

Ligases | Joining of two substrate molecules by

- forming new covalent bond
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MEASUREMENT OF ENZYME ACTIVITY

1. It 1s a convenient method of enzyme quantitation.

2. The activity is related to concentration .

3. Common methods might photometrically measure :

* an increase In product concentration.

* adecrease in substrate concentration.

* adecrease in coenzyme concentration.

* an increase in the concentration of an altered coenzyme.

(a) Reaction

Substrate ?

Active
site
‘ Q
Enzyme

(b) Inhibition
Inhibitor

Enzyme binds substrate

Active
site
Enzyme

Enzyme binds inhibitor

gﬂ

Enzyme releases products

Inhibitor competes
with substrate

substrate

S, 4

competitive ~

inhibitor :]

allosteric
site

enzyme

Competitive inhibition

&

|:— noncompetitive
inhibitor

allosteric /

site

Noncompetitive inhibition
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