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1. Empathize

Understand the challenges in studying and applying natural compounds like alkaloids,
terpenoids, glycosides, volatile oils, tannins, and resins.

2. Define

Synthesize insights to define core issues, such as standardizing isolation protocols.

3. ldeate

Brainstorm innovative solutions, such as advanced extraction methods, biotechnological
production, and novel therapeutic applications for these natural compounds.

4. Prototype

Develop models for testing and evaluating these compounds, including analytical techniques
for

identification and formulations for therapeutic use.
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Alkaloids >

Terpenoids >
Design Thinking Approach >

Glycosides &
Key Natural Compounds (Definitions & Occurrence) <

Volatile Oils >
Extraction, Isolation & Identification >

Natural Compounds in Pharmacognosy S Tannins >

Therapeutic & Pharmaceutical Applications >

Resins >
Challenges in Studying Compounds >
Technological Advances & Innovation >
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Natural Product Hurdles

Structural Application
Complexity Standardization
Isolation and Therapeutic uses are
purification are difficult not standardized
R
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Sustainability ®
Concerns

Affects final product

consistency Raw material sourcing is

unsustainable
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Building Blocks of Natural Product Knowledge
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Alkaloid Distribution Overview
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GLYCOSIDES
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VOLATILE OILS
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Aqueous Extraction Process

Water acts as .

the solvent

for tannin + Water

extraction. -

Tonnin 5% .
Extraction E)

Botanical
\ .
sources . Botanical
2 provide the ‘_-" cources
tannins for e
extraction,
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RESINS
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Glycosides Volatile Qils

Terpenoids Tannins

Alkaloids
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Understanding Alkaloids and Their Applications

Pharmacological
Effects

The impact of
alkaloids on human
and animal health

Plant Defense

Alkaloids' role in
protecting plants

Nitrogen from threats

Atoms

The presence of
basic nitrogen

atoms in alkaloids Therapeutic

Applications

ﬁflkal(?ad The use of alkaloids
Diversity in medicine and

harmacolo
The wide range of P <

alkaloids found in
nature
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Chemical Interaction

Mayer's reagent

reacts with alkalolds Mayer's
to form precipitate. Reugent

Alkaloid
Detection AL

Alkalolds Interact Alkaloids

7 with Mayer's reagent
to precipitate,
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Volatile Oils Composition and Applications

Volatile Oils Aroma and Flavor
Concentrated plant exiracts Caplures plant’s unique scent

A AT
MU QLU

HPP Aromatherapy, cosmetics,
culinary uses

Extraction Methods %’
Steam distillation or cold pressing 0 d O
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Alkaloid Effects and Applications

whhe @x

ﬁ /_ Of9), Sedative Effects

Alkaloids like caffeine Alkaloids like morphine
stimulate the brain and induce relaxation and
increase alertness. reduce anxiety.

Therapeutic o Traditional
Applications 9] \ ( Medicine

Alkaloids are integral to
traditional healing
practices.

Alkaloids are used in
medicines to treat
various conditions.
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Unveiling the Therapeutic Powers of Volatile Oils

Therapeutic
Activity of
Volatile Oils
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Unveiling the Therapeutic Powers of Volatile Oils

Anxiolytic

Lavender oil provides
calming and anxiety-
reducing effects.

Antimicrobial
Tea tree oil combats Anti-inflammatory
microbial infections

Eucalyptus oil reduces
effectively.

inflammation and pain.
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Terpenoid Applications and Significance

Research Potential

Exploration for future

.. —i— ) Biological Roles
applications

%)

Functions in plant

Terpenoids
P defense and scent

)

Core organic ocd '
i l strial Uses
compounds derived A0 ndustrial Use

from terpenes Applications in
pharmaceuticals and

fragrances
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Identifying Biosynthetic Pathways with Omic Technologies

introduction to Omic Metabolomics

Technologies Application WS FOBELES
Overview of genomics and Studying metabolites to IHHlustrating alkaloid
metabolomics understand pathways production in the plant

Genomics Identifying
Application Biosynthetic
Pathways

Analyzing genetic material
for pathways Determining the steps in
pathway production
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TECHNOLOGICAL ADVANCES

3D Printing in Plant Cell Culture

i

3D Printing Technology

New Avenues for
Experimentation

Precise Control of Conditions

Enhanced Growth and
Productivity
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How to optimize alkaloid extraction using green
solvents™?

Enhance Prioritize the une of
Efficiency envirarimenitasily Achiceve
friendly solfvents to Reproducibility

Foous on minimire ecological

maximmiizing asllkaloicd
mpact. =
sl s D S R
pDararmeter =
iTmization. e CONnSistent resclts
opt . across different

triaaks
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SUMMARY

DESIGN THINKING IN PHARMACOGINOSY : FROM NATURE TO MEDICINE

Scope and Applications of Natural Compounds
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Challenges
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Technologic Activity
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l INNOVATIVE SOLUTIONS: Bistenctological l 7

Preduction, Nano-encsapsuation, 3D Biprinting TANNINS
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1.What is the primary source of alkaloids?

ESEESSSSFFTF

SYNTHETIC COMPOUNDS
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MAYER’S TEST KELLER-KILIANI TEST
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3. Which compound is known for its antimalarial activity?

TANNIC ACID

-  — -_—
“ J v
DIGOXIN  DIGOXIN
TABLET INJECTION
— S - - — T

DIGOXIN TABLET
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