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DESIGN THINKING IN PHARMACOGNOSY i ssgroups.com

*Empathize: Understanding the Problem & Stakeholders

*Define: Clear Problem Statement for Each Type of Adulteration.

|deate: Generating Innovative Solutions for Each Method.

-Prototype: Creating Practical Tools or Methods.
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Substitution =

Inferior or Exhausted Drugs =

Foreign Organic Matter =

Forcign Inorganic Matter -

Morphologically Similar Substances =
Types of Adulteration of Crude Drugs - Powder Adulteration =

Artificial Coloring =

Chemical Treatment Adulteration =

Synthetic Adulteration =

Biological Adulteration =

Admixed Varicties =
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Choose quality for efficacy and safety.

Compromised
Therapeutic
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Efficacy —
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Quality Crude Drugs Adulterated Crude

Drugs
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DIFFERENT METHODS OF ADULTERATION

Adulteration Methods

o <A

Chemical Misleading
Contamination Labeling

Introducing harmnful Using false or
chemicals during deceptive

processing or information on

storage. product labels.
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SUBSTITUTION WITH INFERIOR COMMERCIAL VARIETIES

How to detect substitution with inferior varieties?

Chemical
Analysis

Provides accurate
identification of
chemical
compounds.

>

PHARMACOGNOSY | ADULTERATION AND ITS TYPES|MRS.SHARMILA| LECT | SNSCPHS

Reveals cellular
structures for
differentiation.

Visual
Inspection

May not be reliable
due to resemblance
in appearance.
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EXAMPLES

Adulteration Examples

P

Senna Pod
Substitution

Substituting senna
pods with *Cassia
obowvata®, which has
lower anthraguimnomne
comnbemni.

\Q/

Clove Oil
Replacement

Replacing clowve oil

wwith clowe stem oil,

which has a lower
eugenol content.
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SUBSTITUTION WITH EXHAUSTED DRUGS

Adulteration Process of Crude Drugs

Active
Constituents
Removed

Active compounds are

extracted, leaving inert
material

Bulk and Weight
Increased

The mixture increases
the overall volume and
mass
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Inert material is
combined with genuine
drugs
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EXAMPLES

Adulteration Process Funnel

Fresh Crude Drugs

Exhaustion of Active Compounds

Mixing Exhausted and Fresh

Altered Properties

Adulterated Crude Drugs
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SUBSTITUTION WITH SPURIOUS MATERIALS

How is the crude drug adulterated?

Substitution with
Spurious Materials

Replaces the drug s
withh materials that
look similar but are

not the same.

Substitution with
Exhausted Drugs

@ Uses drugs that have

already been
processed and lack
potency.

Substitution with
Inferior Vavrieties

Involves replacing
the original drug
with a lower-quality
commercial
alternative.
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Adulteration of Crude Drugs

Chamomile
Substitution

Saw Dust Adulteration

Belladonna Substitution
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ADULTERATION BY ADDITION OF WORTHLESS MATTER

Adulteration by Addition of Worthless
Matter

Increased Weight i Increased Volume
No Therapeutic @ V7 Potential Harm
Valve @ 7N
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ADULTERATION PROCESS FUNNEL e Snsgroups. com

Adulteration Process Funnel

5 <

Adding sand or soil to Combining chalk with
drugs asafoetida
Starch

Adulteration D_

Adding starch to saffron
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PRESENCE OF VEGETABLE MATTER

Adulteration with Plant Parts

Reduced potency due to
adulteration

Official Drug Parts

Parts with recognized
therapeutic value Other parts from the same

plant
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ADULTERATION WITH PLANT PARTS

Adulteration Techniques

Unique Cinnamon X Enhanced Senna
Blend Properties
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Consequences of Toxic Adulteration

Death Poisoning

Immediate and severe

health reactions due to
toxic substances

Fatal outcomes due to
the ingestion of toxic
substances

Long-term health issues
arising from exposure to
toxins
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HOW IS THE CRUDE DRUG ADULTERATED

How is the crude drug adulterated?

&

Mercury Sulfide

Used in Chinese medicines,
potentially toxic.

Enhances yellow color in turmeric,
posing health risks.

4

Poisonous Plants

Added to herbal formulations,
dangerous for consumers.
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ENHANCING DRUG POTENCY WITH SYNTHETICS e

Enhancing Drug Potency with Synthetics
How is the crude drug adulterated?

Sulfide

inese medicines,
 toxic.

Enhances yellow color in turmeric,
posing health risks.

Introduce a”(ijf“?‘a' Poiscn&is Plants Enhance
compounds i

Added Replicabfootivdations, T erceived

dangermigdentectansers. Potency

Increase the drug's
apparent strength
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ADULTERATION OF HERBAL PRODUCTS

Adulteration of Herbal Products

lﬁ Synthetic Dyes
O Adding synthetic dyes to color herbal extracts.

Synthetic Steroids
Adding synthetic steroids to herbal
/ aphrodisiacs. :
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SUMMARY

Unveiling the Spectrum of Herbal Drug Adulteration

Herbal Drug
Adulteration
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Substitution with
Inferior Material

Adulteration with
Foreign Organic
Matter

Adulteration with
Toxic
Substances

Adulteration with
Harmful
Substances

Adulteration with
Exhausted
Material
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1. A batch of powdered turmeric ( Curcuma longa) is suspected of being adulterated. Microscopic
analysis reveals the presence of starch granules that are significantly larger and more irregular in
shape than those typically found in turmeric. Chemical analysis indicates a lower curcuminoid content

than the pharmacopoeial standard.
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How to ensure the quality of turmeric powder?

Authentic Turmeric Adulterated Turmeric
Contains characteristic starch Contains irregular starch granules
granules and curcuminoid content and lower curcuminoid content
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2) ldentify the most likely type of adulteration present in this
turmeric sample. Explain your reasoning based on the
microscopic and chemical analysis findings.
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How to enhance understanding of materials?

Microscopic and Chemical Advanced Techniques

Analysis
Reveals intricate details and Uncovers hidden properties and
underlying properties enhances knowledge
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3) The most likely type of adulteration is substitution or addition with starch from another
source, such as cornstarch or tapioca starch. The larger and irregular starch granules,
compared to the smaller, oval granules of turmeric, indicate the presence of a foreign starch.
The lower curcuminoid content further supports this conclusion, as the added starch dilutes
the active compounds.
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How to identify turmeric adulteration?
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Foreign Starch Pure Turmeric
Larger, irregular granules; lower Smaller, oval granules; higher
curcuminoid content curcuminoid content

02-12-2025 PHARMACOGNOSY | ADULTERATION AND ITS TYPES|MRS.SHARMILA| LECT | SNSCPHS



NS5
WWW.SNSEroups.com

REFERENCES

Here are books with author names related to adulteration in pharmacognosy:
Trease and Evans Pharmacognosy — W.C. Evans

Pharmacognosy — Varro E. Tyler, Lynn R. Brady, James E. Robbers

Quality Control and Standardization of Herbal Drugs — Pulok K. Mukherjee
Textbook of Pharmacognosy — C.K. Kokate

Pharmacognosy and Phytochemistry — Sharma & Agarwal

Pharmacognosy — Chopra, Nayar & Chopra

Modern Herbal Toxicology & Drug Quality Evaluation — Shibnath Ghosal
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