© February 2026 | IJIRT | Volume 12 Issue 9 | ISSN: 2349-6002

Microscopic And Chemical Evaluation of Adultration in
Crude Drug (Ginger)

Ms. Pradhan Rutuja M, Mr Pund Dnyaneshwar B2, Ms. Prachi Murkute®, Ms. Ashwini Sukhdev
Pundkar®, Mr. Kaushik Kailash Kamble®
Rajesh Bhaiyya Tope College of B. Pharmacy, Nipani Bhalgaon, Beed by Pass Chh.Sambhajinagar

Abstract—Common adulterants of ginger Adulteration
of ginger (Zingiber officinale) has emerged as a major
concern in the quality control of crude drugs and food
products. Ginger is extensively used worldwide for its
culinary value as well as its medicinal properties,
including anti-inflammatory, digestive, antioxidant, and
antimicrobial effects. Due to its high demand,
commercial value, and widespread use in traditional
and modern medicine, ginger is often subjected to
intentional or accidental adulteration.

Include exhausted ginger (spent material after oleoresin
or essential oil extraction), foreign starches, artificial
coloring agents, inferior or immature rhizomes, and
extraneous matter such as sand or soil. Exhausted
ginger lacks active constituents like gingerols and
volatile oils, thereby significantly reducing therapeutic
efficacy. The addition of foreign starches or synthetic
colors is often done to increase bulk and improve
appearance, misleading consumers regarding quality.
Low-grade rhizomes further compromise the
pharmacological potency of the drug.

I. INTRODUCTION

Adulteration is the process of adding inferior,
substandard, or harmful substances to food,
beverages, or other consumer products, usually for
economic gain. It is a major concern in many
countries, especially in developing regions, where
regulatory control may be weak or poorly enforced.
Adulteration not only reduces the quality of the
product but can also pose serious health risks to
consumers.

Food adulteration is one of the most common forms
and often includes mixing harmful chemicals,
synthetic substances, or cheap fillers to increase
quantity and appearance. Examples include adding
water to milk, mixing stones with grains, or using
toxic dyes to enhance the color of spices.
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The practice of adulteration is illegal and unethical. It
violates consumer rights and can lead to serious
health issues such as food poisoning, kidney damage,
cancer, and even death in extreme cases. To combat
this problem, governments and health organizations
have implemented laws, food safety standards, and
awareness campaigns. However, public awareness
and vigilance are equally important to prevent the
consumption of adulterated products.

Name Ginger

Synonyms zingiberis

Family zingiber officinale

Botanical name | zingiberaceae

Part used rhizome

Origin Nataive to southeast asia; now

cultivated globally

Appearance brownish  yellow  rhizome,
aromatic, spicy taste

Odor strong, characteristic  spicy
aroma

Taste Pungent, slightly sweet
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Il. MATERIALS AND METHODS

Sr. Particular Quantity
No.
1. [Ferric chloride solution (5%) [1-2mL
Lead acetate solution (10%) 1-2mL

3. [Concentrated sulfuricuric acidl-2mL
(H2S04)

4. |Ammonia solution 1-2mL

5. |Fehling Solution 1 mL each

6. [Benedict’s Reagent 2—3 mL

7. |Alcohol / Ethanol 5-10ml

8. |Benzene 5 ml

9. |lodine 2-3 drops

10. |Sodium Carbonate 1-2 ml

11. [Sodium Citrate 1-2ml

* Anti-inflammatory
Reduces inflammation by inhibiting prostaglandin
and leukotriene synthesis.

* Antiemetic
Used to prevent nausea and vomiting (especially in
motion sickness and pregnancy).

* Antioxidant
Protects cells from oxidative stress by scavenging
free radicals.

* Digestive aid
Stimulates saliva, bile, and gastric enzymes; helps
relieve indigestion and bloating.

* Antimicrobial
Shows activity against certain bacteria and fungi.

* Analgesic

May help reduce pain in conditions like arthritis and
menstrual cramps.
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Methods of Detecting Adulteration (Whole Ginger)

Sr. Method Observation
No.
1. Visual
(Macroscopic)
Examination.
Character Pure  Ginger,  Adulterated
Ginger
Shape Irregular branched rhizomes,
artificially shaped or broken
piece
Colour Pale buff to light brown, too
white (bleached) or very dark
Surface Rough, fibrous, longitudinal
wrinkles, Smooth, polished, or
coated
Fracture Short and fibrous, Powdery or
very hard
Presence of | Absent, Stones, sand, soil, or
foreign matter other roots
2. Odour and
Taste Test
(Organoleptic)
Odour Strong aromatic, Weak or no
smell
Taste Pungent, spicy, warm, less
pungent or blan
3 Water Test Pure ginger — Sinks slowly
4 lodine Surface | Deep blue color — Extra starch
Test (for Starch | coating (adulteration)Light
Coating) brown — Normal
5 Acid Test (for | Bubbling/effervescence -
Chalk or Lime | Chalk or calcium carbonate
Coating) present, No reaction — Pure

ginger

Therapeutic Uses

Nausea and vomiting

(especially morning

sickness, chemotherapy, and motion sickness)
Common cold and flu

Indigestion, bloating, and flatulence

Arthritis and joint pain

Menstrual cramps
Antioxidant and immune support Dosage Forms

Fresh or dried ginger root

Powdered ginger (spice)

Ginger tea or decoction
Capsules/tablets (standardized extracts)
Essential oil
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Identification test of drug:
1. Macroscopic ldentification Used to detect visiblea
adulteration.
A. Colour & Appearance
Pure dried ginger — pale yellow, fibrous, aromatic.
Adulterated ginger — too white (bleached), too dark
(coloured), lightweight (spent/exhausted ginger).

a. Texture
Pure ginger — firm, fibrous.
Adulterated — brittle, hollow, less fibrous (exhausted

ginger).

b. Presence of foreign particles
Stones, soil, talc, sand, or foreign rhizomes.

2. Microscopic Identification

Used for crude drug authentication.
A. Transverse Section (TS)

Pure ginger shows:

* Cork cells

¢ Parenchyma filled with simple starch grains
* Qil globules

* Fibrovascular bundles

Spent/exhausted ginger shows:
* Very few starches grains

* Shrunken parenchyma cells
* Reduced oil globules

B. Powder Microscopy
Pure powder shows:

* Simple round/ovoid starch grains
* Yellowish oil globules
* Fibres & tracheids

Adulteration detected when:
Foreign  starch  (maize/potato/tapioca)  shows
distinctive shapes:

* Corn starch — polyhedral
* Potato starch — oval with eccentric hilum

* Tapioca starch — truncated, rounded
I11. DISCUSSION

Adulteration refers to the addition of inferior,
exhausted, or harmful substances to a genuine
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product for economic benefit. In the case of ginger,
adulteration is mainly done to increase profit and
extend shelf life. Lack of strict quality control, poor
consumer awareness, and improper storage practices
further contribute to this problem.

Common adulterants found in ginger include spent
ginger (after extraction of essential oil), artificial
coloring agents to improve appearance, starch or
chalk powder to increase weight, and sometimes
moldy or inferior-quality ginger mixed with good
produce. In powdered ginger, adulteration is more
frequent as it is difficult for consumers to identify
impurities.

Adulterated ginger can be detected through simple
methods such as visual inspection for unnatural color,
checking for powdery residue by touch, and
observing sediment when mixed with water.

The evidence generated in this study highlights
adulteration of ginger as a persistent quality and
safety However, laboratory analysis provides more
accurate detection of chemical and physical
adulterants.

Consumption of adulterated ginger may cause
digestive disorders, allergic reactions, and toxic
effects due to chemical additives. Long-term
consumption can lead to serious health problems,
making adulteration a major food safety concern.
Prevention of ginger adulteration requires consumer
awareness, purchasing from reliable sources,
preference for whole ginger instead of powdered
forms, and strict government regulations. Quality
control measures and proper inspection can help
ensure the safety and purity of ginger.

IV. CONCLUSION

challenge. The observed inconsistencies in physical
and sensory characteristics suggest deliberate
adulteration as well as deficiencies in handling and
processing. Strengthening regulatory frameworks,
improving analytical screening, and enhancing
consumer awareness are critical steps toward
ensuring the purity and reliability of ginger in the mar
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