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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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MINDMAP WW’Q"”;”m
Classification and Structure >
Biological Activities >
Tannins: Comparative Study and Technological Applications < Evaluation and Assays (Experimental Protocols) >

Technological and Industrial Applications >

Tannins in Traditional/Persian Medicine (PM) >
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Exploring the Multifaceted World of Tannins

. Chemical Nature WWW.SNSEroups.com

Complex polyphenolic
structures defining tannin
characteristios

. Classification

Categorized Into hydrolyzable
and condensed tannin types.

Distribution

Found widely In plants,
Tannins influencing their properties

Natural compounds with
diverse properties and
applications.

Properties

Exhibit astringent, antioxidant,
and antimicrobial effects.

Identification

Identified through chemical
tests and spectroscoplc
methodsa.

. Pharmacological
Activities

Used in traditionsl medicine
and modern drug discovery
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Methods for Tannin Identification

Chromatographic
Methods

Separates and identifies
individual tannins

Hydrolysis Test

Identifies tannins by
releasing phenolic acids

Vanillin-HCI| Test

Specific for condensed
tannins, turning red or
pink

COGNOSY [ TANNINS | SHARMILA | LECT | SNSCPHS.

Ferric Chloride
Test

A simple test using
ferric chloride to detect
tannins

Tannins precipitate
gelatin due to protein-
binding

Goldbeater's Skin
Test
Skin turns brown or

black in the presence of
tannins
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Tannin Research Areas

Classification

Categorizing tannins
based on chemical
structure

Medicinal
Applications

Uses of tannins in &
pharmaceuticals and ®

herbal medicine

Identification Bi

josynthesis

o

Methods for d=tecting
and analyzing tannins
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Undersianding tannins
reactivity and
interactions

Exploring how tannins are
produced in plants
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Tannins
Anti-inflammatory
Effects

Tannins reduce
inflammation, aiding in
healing processes.

Multifaceted Roles

Antimicrobial Actions

Tannins inhibit
microbial growth,
preventing infections.

Protein Precipitation @

Tannins precipitate
proteins, crucial for
leather tanning.

Antioxidant Properties

Tannins neutralize free

radicals, protecting
cells from damage.

COGNOSY | TANNINS | SHARMILA | LECT | SNSCPHS.

TS
WWW.SNSEroups.com

6/22



Hydrolyzable Tannin Decomposition wuw.snsgroups.com

Gallic Acid ©Y&
oL ©
Ellagic Acid @
Glucose g
Phenolic Acids
— and Sugar
Acids J3
LR
Bases
Enzymes =L &
zy =0
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Exploring the Multifaceted World of Tannins

Identification
Identified through chemical

tests and spectroscopic
methods.

Distribution

Found widely in plants,
influencing their properties.

Chemical Nature

Complex polyphenaolic
structures defining tannin
characteristics.

COGNOSY | TANNINS | SHARMILA | LECT | SNSCPHS.

Pharmacological
Activities

Used in traditional medicine
and modern drug discovery.

Properties

Exhibit astringent,
antioxidant, and
antimicrobial effects.

Classification

Categorized into
hydrolyzable and
condensed tannin types.
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Unveiling the Multifaceted Benefits of Advantages idiaiod
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S)
@{D Enhanced Effectiveness

()
Cég Informed Decision-Making

Advantages {6} Fostered Innovation

-
-

; @Q g Improved Collaboration

® Optimized Resource Allocation
SEA P
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ASSESMENT

Which test confirms the presence of tannins?

— Dragendorff’s test
—

~ Mayer's test
9 —

A

Ferric chloride test

“—Qﬁ

Biuret test

— 88
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What type of compound are tannins?

@
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h._ :‘ﬁ‘ COMPOUNDS

Tl,} PROTEINS
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Unveiling the Multifaceted Roles of Tannins

Precipitate
Proteins

Dissolve Fats

Tannins Bi?

Hydrolyze Star

Form Emulsiol
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Identifying Tannin-Rich Plants

Opium Digitalis

Tannin-Rich
Plant

Cinchona
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