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DESIGN THINKING STAGES IN CLASSIFICATION

Empathize: Understand the users — in this case, students,
pharmacists, or researchers who use the alphabetical classification
system.

Define: Clearly define the problem based on the insights from the
empathize stage.

Ideate: Generate possible solutions or improvements.
Prototype: Create a tangible version of your solution

Test: Evaluate the prototype with real users.
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Chemical Composition & Classification >

EO Quality Control: Detecting Adulteration >

Essential Oils (EO): Characterization, Quality Control & Extraction <

Extraction Methods >

Pharmacological Properties & Uses >
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Volatile Oils in Pharmacognosy

Use in medicine and
pharmaceuticals

Techniques for obtaining oils

Physical and therapeutic
characteristics

Molecular structure and
compounds

Core essence of medicinal
plants

e

Extraction Methods

Properties

Chemical | g
Composition '

Volatile Oils
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Volatile Oils in Pharmacognosy
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Chemical \ / Volatile Oils
-~ 7z 7
Structures / Odorous liquids from
plants
Diverse compounds
with unique properties
O
o Biological
Traditional Uses Activities
Historical applications P Medicinal and
in medicine and \\. ,,,.// therapeutic effects

perfumes

Current uses in
pharmaceuticals and

cosmetics
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How to
classify
volatile
oils?

M(?%
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Botanical Origin

Classifies oils based on plant family
or genus, providing insights into
plant-specific properties.

Chemical Composition

Groups oils by major chemical
constituents, aiding in understanding
chemical interactions.

Biogenetic Origin

Considers biosynthetic pathways,
revealing how components are
formed.

Therapeutic Uses

Classifies oils by medicinal
properties, guiding their application
in treatment.
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Biosynthesis of Volatile Oils
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Mevalonate Shikimic Acid Fatty Acid Volatile Oil
Pathway Pathway Pathway Products
Simple compounds Terpene production Aromatic compound Formation of Complex mixture of
ready for conversion from IPP and synthesis specific volatile aromatic
DMAPP compounds compounds
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Biosynthesis of Terpenoid Building Blocks

Mewvalonic Acid Methylerythritol
Pathway Phosphate Pathway

Isopentenyl Dimethylallyl

Pyrophosphate (1IPP) Pyrophosphate
(DMNAPP)

Flancd e Wit

)
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Flavonoid Synthesis Pathway

7S,

Shikimic Acid Pathway

Flavonoid Synthesis

Flavonoids in Fruits and
Vegetables

e
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Volatile Oil Composition Hierarchy

Phenylpropanoids

Derived from phenylalanine

Diterpenes and tyrosine

C20 terpenoids formed
from IPP/DMAPP

e —— ——
Monoterpenes
C10 terpenoids formed
from IPP/DMAPP
H

________ Sesquiterpenes

C15 terpenoids formed
from IPP/DMAPP

IPP & DMAPP

Building blocks for
terpenoids
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Phaoarmaoacological Activities of Volatile Oils

Analgesic

Oils like peppermint
and clove relieve pain.
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Antimmicrobial

Oils like tea tree and
thuyme fight bacteria,
fungi, and viruses.

Anti-
inflammatory
Oils like chamomile

and lavender reduce
inflannation.
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Which volatile oil constituent should be used based on desired aroma or effect?

Menthol

Cooling effect, found in
Eugenol peppermint oil

Medicinal aroma, found in
camphor oil

Spicy aroma, found in
clove oil

Pinene Thymol

Piney aroma, found in
pine oils

Antiseptic properties,
found in thyme oil

'J; Cinnamaldehyde
_ Cinnamon aroma, found in

cinnamon oil

Citrusy aroma, found in
citrus oils
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Antimicrobial

Oils like tea tree and
oregano fight bacteria
and fungi.

Analgesic

Oils like peppermint and
clove relieve pain.

Aromatherapy

Oils like lavender and
ylang-ylang promote
relaxation.

12/12/2025

N

N

Pharmacological Activities of Volatile Oils
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Anti-
inflammatory

Qils like chamomile and
lavender reduce
inflammation.

Qils like rosemary and
sage combat free
radicals.

Insecticidal

Oils like citronella and
eucalyptus repel
insects.
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ASSESMENT

Which plant part should be used for volatile oil extraction?

=

Leaf

_ideal for ocils with
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Which extraction method is best for citrus

8
.

Maceration

Involves soaking the
peel in a solvent,
which may not be as
efficient for citrus
oils.

@

Enfleurage

A traditional method
using fat to absorb
oils, not commonly

used for citrus.

fruit peel?
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)

Expression (Cold
Pressing)

The most frequent

method, preserving

the oil's quality and
aroma.

Supercritical Fluid
Extraction

A modern method,
but may alter the
oil's composition.
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Which chemical constituent is most responsible for the therapeutic properties of volatile
oils?

Other
Constituents

Terpenes

Contribute to aroma,
flavor, and
therapeutic
properties

Play supporting
roles in volatile oil
complexity
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Which property is NOT associated with volatile oils?

Optical
Activity

Many volatile oils
exhibit optical
activity, which is
important in
chemical analysis.

Avromatic
Odor

Strong aromatic
qualities are a
defining
characteristic of
volatile oils.
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Solubility in
Water

Volatile oils are
generally not
soluble in water,
limmiting their use in
certain applications.

High
Volatility

Volatile oils
evaporate quickly
at room
temperature,
making them
aromadtic.
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What is the main application of the volatile oil from the depicted
plant?

Insecticide , Fragrance and
Food | LV e Relaxation

Applied 1o repel or

Preservative eliminate insects. U {in .

and aromatherapy

Used to extend the for calming effects.

shelf life of food
products.
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