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An adulterant is any unwanted, inferior, spurious,
exhausted, foreign, artificial, or harmful substance
present in a genuine crude drug.
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Types of Adulteration

\\V

I > EXPLORE
HERBAL WA { / ANALYSE
HEALTHIER g\ e, y “ - la; m:k:MACY
TROW?}S«{ = \ﬁg m Adulteration can broadly be divided into two types: | 2 SRS —

P gg; . - fietrae #Y geaa: § weRT # gier S Wb &: ey T e d
r L ' - = ’ S e 2 \
o 1. Intentional Adulteration / STHgsIFR &t 71 fretae
‘.’ It is deliberately carried out for economic gain, usually by replacing or mixing an expensive drug
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2. Unintentional Adulteration / 311 ® g4 a1t ficrac

It occurs accidentally due to incorrect identification, improper collection, careless handling,
faulty processing, contamination, or improper storage.
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® Mixing of weeds during harvesting.
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DEFINITION
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|\ ‘ 7 2. Substitution with Superficially Similar Drugs
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A cheaper or unrelated plant material resembling the genuine drug
in colour, shape, size, texture, or general appearance is substituted
or mixed with it.
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ubstitution with Artificially Manufactured Substances
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Artuﬁcnally prepared substances that resemble the natural crude drug j_ ;;\
in colour, appearance, texture, or physical properties are used as substitutes. o
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This is usually done to reduce cost and increase profit.
g AMHTId: ARTd B I a1 A4 de & feg fhan sirar 21

Example / 3GTg<0T

Paraffin wax may be mixed with or substituted for natural beeswax.
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@ Definition / m) Exhausted drugs are crude drugs from which important active
constituents have already been partially or completely removed.
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o 5 Addition of Foreign Organic Matter <% . £ ¥

Identify
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Foreign organic matter consists of unwanted biological
materials that become mixed with a crude drug
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Such material lowers the
purity and quality of the drug.

_ '. 477 Insect fragments — eI F THS
Fungi and moulds - ®%g

Senna leaves may contain
excessive stems, weeds, or
leaves of other plants.
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Inorganic materials may be
deliberately added to increase
the weight or bulk of crude drugs.
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These adulterants usually
increase ash value, especially
total ash or acid-insoluble ash.
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Sand or small stones may be
mixed with seeds or powdered
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Know .
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7. Addition of Synthetic Chemicals
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Herbs Deserve Purity e Say No to Adulteration
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Synthetic chemicals may be added to
imitate the natural colour, taste, odour,
flavour, or chemical characteristics
of a genuine crude drug

@ Example / 3gT&vvr | y

Turmeric powder may be coloured o X 57 oo
artificially to produce a brighter %
yellow appearance.

; Natural
4% Turmeric Powder
‘ (Authentic)

- Brighter colour

by synthetic dye

BN Artificially Coloured
" Turmeric Powder

(Adulterated)
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+ Artificial flavours
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EN o
i Artificial sweeteners
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/8. Addition of Synthetic Active Principles
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resembling the natural active
constituent are added to an inferior Y
or exhausted drug so that it appears s >
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Actually adulterated
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% SYNTHETIC
A COMPOUND
‘ s

to satisfy chemical tests. - (passes routine tests) (with synthetic active) ! |

-t 3 Toraran arelt ar fAfes ( 75 % ‘ gl 0 7 |  Appearance v/

S 3 epfees o e SR P R | o S

S ' | = But... —

YT fHeTg ST €, 1fh a8 IS (Tinferior / Exhausted ] [ After addition ] » | Miybe aditterated!

q'a&WT # udl fowr < Crude Drug (appears genuine) Genume-lookmg sample Adulterated sample Y J
S — J

R — - .
@ Why ordmary tests may fail / TrenRor gdteror N yaie T8 j Key message / ﬂ@!ﬁ‘ﬂj
It may make chemical identification alone insufficient, { ‘1’ Synthetic active principles can mask poor quality and mislead routine tests.

Accurate detection requires advanced analytical methods.
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Better identification Accurate quantification Detects synthetic additives Routine tests y (low active content) (added) passes routine tests
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9. Use of Wrong Plant Part
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Sometimes another part of
the same plant is mixed with

the official medicinal part.
v
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0 Definition / QﬁﬂTﬂT)

Official

e Example / 3qT8307

Excessive stems may be mixed with a drug
whose official medicinal part is the leaf.

medicinal part Official part: Leaves
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fg Result / aRvm |

This reduces the concentration
of active constituents.

Concentration

Reduced
potency

N
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6’ . . ! ‘ <X Genuine  Adulterated Better quality Lower quality
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of active

Proper identification
is essential

Genuine Knowledge # Genuine Drugs # Healthier Tomorrow




eServes

w aﬁ. * m ﬁa’m Q’ Drevents Ad lteratwn | HEALTH TOMORROW

Eg ﬁ/.’ PURE Adulteration Due to Deterioration ir‘"{ Sl FQUALITYTODAY]

“ / TOMORROW

Deterioration refers to loss of quality hese factors may cause decomposition

of a crude drug due to adverse or destruction of active constituents.
“ ’ environmental conditionsor || ( 4 ] ( A" ] (‘@) (U, ) || = oo g StSSeis caRn s
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@ What is Deterioration?) Important Causes @ Effect on the Drug j
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@w Example / 3q18301 ) — - 4
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Mould growth may occur in a crude ' e e gﬁq@r@ 0 -
drug stored under humid conditions. R s o Proper collection, drying, storage
S R e e e e Bt 0 i e : : and handling are essential to prevent
4t arefl uRftufaar & @t 78 A% B POOR STORAGE Gf%ramﬁ e deterioration and maintain the quality
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| Adulteration Due to Spoilage ::
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Microbial
Spoilage

T S— =
iA} Such drugs may become )

+ therapeutically ineffective

Spoilage results from microbial,

enzymatic, or chemical or unsafe.
decomposition of crude drugs. o ST S R
Spoilage T, TR T N e £ B VN iy ergrraﬁa;q%
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Microorganisms (bacteria, fungi)
Gersiidt (qaifRan, wge)
e Nt 1 Enzymes
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Discolouration ( Loss of active
'@ Bad odour l ‘ ¥ uRedr | @ constituents
| ;

Chemical reactions
(oxidation, hydrolysis, etc.)
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#— Check Store Properly . Prevent Spo:lage g .




Reduction in
Therapeutic Activity

ferfcdita gura 7 &+
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| (Low pot ency)

( Adulteratlon decreases the
‘ concentration of active constituents
and reduces drug effectiveness.
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Loss of Purlty
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Foreign or unwanted substances
. reduce the purity of the crude drug. ‘ |

>

Economlc Loss

Consumers may paydfor a high-qﬁuality
product but receive an inferior drug.
3UHTeRIT 3= TUTaT aTell STSfe bl
HIFd GBIl 8, Al 39 7 Joran
\_areit S g gt 81

Harmful adulterants may produce
toxic or allergic effects.

N

Variation in Dose

Toxicity
farsmemBan
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The amount of actlve constituent
becomes unpredictable, resulting
' in incorrect therapeutic dosing. ‘
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1 Reduced potency may lead to ) Adulteration can affect the physucal chemical, @ BeAware
‘ inadequate therapeutic response. ‘ and microbiological stability of the drug. @ Check Quality
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Evaluation of crude drugs is the process of determining the identity, purity, E ?fﬁ?q:’mﬁqﬁ'asmmmzﬂl g |§|F|aa‘l
quality, strength, and safety of a crude drug by using organoleptic, microscopic, | g, ST, O QIﬁ?:leﬂ TRa
physical, chemical, biological, and instrumental methods. i P : ’
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Organoleptic

A

Microscopic

gagefia

Physical
Hifds

Chemical
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Biological
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Instrumental
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In simple words, evaluation confirms whether a crude drug is genuine, pure, effective, and free from adulteration.
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Methods of Evaluation of Crude Drugs 7~ .
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Organoleptlc Morphological or Microscopic Physical
evaluation macroscopic evaluation evaluatlon evaluatlon
sauTed geaisA NTpfdd AT W Te-didA 10
. ﬂ J y
r ° \ L3 . \ f . \ ( \
Chemical Biological Chromatographic Instrumental
evaluatlon evaluatlon evaluation evaluatlon
PRGBS JeaTDh
Separation r
Identification - ‘ Analyze
Purity - Identify
— Quantify
00 5 10, 16 20 :
9 Retention time (min) i ____,. .: 4@5 .)
@ Correct evaluation ensures identity, purity, quality and safety. TRATTONAL
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W See ¢ Smell o Taste « Touch < Identify ¢ 4
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Characters examined 9 Examples Importance
STTd ST a1t 81T KAL) | Hgd
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Organoleptic evaluation 1 Colour — 3 ] Clove has a i Organoleptic evaluation is 1
is carried out by using - s .. Characteristic a simple, rapid, and inexpensive
the sense organs. Soul j % ammét'c lld method used for preliminary
= E ¥ Taste — W@IE ] ‘ aﬁ"ﬁm 3, identification of crude drugs.
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Ginger has
Sight ‘ @ Smell Shape - 3{@'@ ] a pungent taste.
B 3P BT W@
Texture — d41d¢ -'
] diar gar g1 4
Surface - Hdg ] _ Cinnamon has a
characteristic sweet
H;i;r;r;g Fracture - ;zﬁﬁgq;ﬁ] S, aromatic odour.
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Morphologlcal or Macroscopic Evaluation ww \ T
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What is Macroscoplc Evaluatlon")

e g I Q Observe the natural features
05CO IC ¢

Ncl?icarractefs ﬂ @ Helps in identification

' = First Step 4

Towards {-

Macroscopic evaluation involves examination
of the external characters of the crude drug

with the naked eye or hand lens. O Detects visible adulterants

ST pg I &I ATl faQrarsit i sl ar
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Q Simple and effective method
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Leaves / gfdar Roots and Rhlzomes Bark / BTd Seeds and Fruits
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;haarpien((mg)) ® Shape (3Tfd) Thickness (H1eTS) ® Shape (37T5fd)
Apei (e m) oie1nT) Outer surface (aT8d Tdg) ® Size (3MTPR)
Base (31TR 1) : zuliface (gag) Inner surface (tadt Idg) ® Surface markings (Tds! 1)

r :
Venation (f¥RT fa=amy) ® F;;)tlilre (e ) vt Fracture-(ggfr &l Tpfa) : '(_Zlc.)llour((m) )
2ufface (Hds) ® Presence of rootlets Colour (a1) ik i
@® Odour and taste (719 Tg @r<)
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Mlcroscoplc evaluation involves ' & Powdered crude drugs
examination of internal tissues and @ Closely related species
diagnostic structures using a microscope. @ Detection of adulterants
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~ Quantitative Microscopy
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(-"What is Quantitative Microscopy? Important Parameters Include.
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Quantitative microscopy is mainly used l ' Impottant parametersiinclude:

for leaf drugs
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Number of stomata present | Itis the percentage of stomata | Average number of palisade | Number of small areas of ' Number of free vein endings |
per square millimetre of in relation to the total number cells beneath one epidermal '| green tissue enclosed by per square millimetre of leaf
epidermis. of epidermal cells and stomata. ~ cell. veins per square millimetre. surface.
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Where:
| ' S = Number of stomata
E = Number of epidermal cells
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What is Physical Evaluation?

Physncal evaluation involves determination
of different physical constants and parameters.

Important Physical Parameters Include: (4
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Moisture content indicates
the amount of water present
in a crude drug.

Optimum moisture
(Better stability)

Too high 'moisture
(Risk of spoilage) |

Too low moisture
(May lose active

constituents) :
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= What is Ash Value? B

Ash value represents the amount of inorganic
matter remaining after incineration of the drug.

l

)M

%S S B ST & 91 g9 alel ADlai-db

Agh Value

Incineration
(500-600°C)

[ e

G & 7T B AU R P B
Total Ash

() FA QA _

It represents total inorganic
residue present in the drug.
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f Total Ash

(Includes all inorganic
residues)
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(. Types of Ash Value TU2I aﬂaS YbR -

Acid-Insoluble Ash
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It mainly indicates silica, sand,
and earthy matter.
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(Mainly silica, sand
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3 Water-Soluble Ash
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It indicates the water-soluble
portion of total ash.
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(Water-soluble
inorganic matter)
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Ash value helps detect:

Sand (3d)

Soil (fAEY)

Stones (Uc@R) |

Mineral impurities
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Inorganic adulterants |
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Chemical Evaluation

MRS b

(_ What is Chemical Evaluation? ) f

Chemical evaluation involves identification
and estimation of chemical constituents

Wy 4 present in crude drugs.

Chemical tests
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It Includes:

Quantitative assays

o .

o Chemicals

o Cure
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Common reagents:

@ Dragendorff's reagent
® Mayer’s reagent

® Wagner’s reagent

@ Hager’s reagent

|

Characteristic precipitate Characteristic colour
(4 J

Tests may include:

@ Keller-Killiani test
@ Borntrager's test

Keller-Killiani
test

Borntrager's
test

Ferric chloride test
may produce
characteristic colour.

Ferric chloride test

L Blue-green / green colou_r J

Plants Givre Class
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Shinoda test may
be used.

Shinoda test

| Pink / red colour :
& —

Liebermann-Burchard
reaction may be used.

Liebermann-Burchard test

\ Green / bluish green colou_r

Foam test may be used.
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Stable persistent foam
J

v

TEST |

IDENTIFY |

ESTIMATE |

STANDARDIZE

7

Q g aa//ff

Crade Uregs
’;/ea/&é D("" Tomorrow



... - 6. Biol | Eval
“Plants 11, N t
Plnts oy~ iological Evaluation '~
Teste ¥ A NATURAL @ BIOACTIVITY
f v a Healt le':{‘ 6 W DRUGS AP, & QUALITY
Tomorrow $€ \’“* PHARMACOGNOSY = R SITECTS I = @ HEALTH
,,04.',4;\ Wi EXPLORES NATURE A KEY STEP IN PHARMACOGNOSY | FROM NATURE TO THERAPEUTICS BR'G“TER“VE ‘ .y
= ‘ 25217 g\ FOR A BETTER TOMORROW UHfd & SUAR d | FHe T &I aRdfdd 2afh & gga= - T @ j
' \‘A
e ez ; / - r ~
(A 1. Definition / gy %/g ' H" < 2. Itlsusedwhen/saﬁrmmmm%
Biological evaluation determines the blologlcal Chemical assay is difficult N Different
actlwty or potency of a crude drug usnng llvmg o4 AT Terr S 8 constttue"t‘
organisms, isolated tissues, microorganisms, | .77', Ta w V y
A A " 0 reater
or biological systems. Activity depends on several constituents = GEffeC“ﬂ

geweital ar sifde gonferal & ggraar @ \
3iefe it Sifdes wfehaar ar potency
ﬁmﬁaﬁm?ﬁ%l

— —

v b & wedl W PR SR e
Biological response is more important ' “ q @ M
e

than chemical quantity

S A s T Y A e @

' 3. Examples / GEIB?UT

r@/ 4. Key message / & a2l

[ Antibiotics - antimicrobial actwnty
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Biological evaluation helps confirm
the real therapeutic activity . Ewdence )\
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