Int. J. Sci. R. Tech., 2025 2(12)

A Multidisciplinary peer-reviewed Journal
www.ijsrtjournal.com [ISSN: 2394-7063]

Original Article

Review -Phytomedicine (Ginger)

Pragya Yadav*, Pramod Mishra, Sujeet Pratap Singh, Tarkeshwar Prasad.

Shukla
Pharmacy, SCPM College of Pharmacy, Gonda, India

ABSTRACT

Ginger (Zingiber officinale Roscoe) is a common and widely used spice. It is rich in various chemical constituents,
including phenolic compounds, terpenes, polysaccharides, lipids, organic acids, and raw fibers. The health benefits of
ginger are mainly attributed to its phenolic compounds, such as gingerols and shogaols. Accumulated investigations
have demonstrated that ginger possesses multiple biological activities, including antioxidant, anti-inflammatory,
antimicrobial, anticancer, neuroprotective, cardiovascular protective, respiratory protective, anti-obesity, antidiabetic,
antinausea, and antiemetic activities. In this review, we summarize current knowledge about the bioactive compounds
and bioactivities of ginger, and the mechanisms of action are also discussed. We hope that this updated review paper
will attract more attention to ginger and its further applications, including its potential to be developed into functional
foods or nutraceuticals for the prevention and management of chronic diseases.
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INTRODUCTION

Phytomedicine isthe use of plants, plant parts, or
substances derived from plants, such as essential oils
and extracts, for the purpose of preventing and
treating diseases and promoting overall health. It
encompasses a wide range of applications, including
herbal teas, topical applications like salves and
creams, and inhalation therapies. The practice is
rooted in ancient traditions, continues to be explored
with modern scientific methods to understand the
efficacy, quality, and safety of these plant-based
remedies.

Key Aspects of Phytomedicine:
e Herbal Products:

These are plant-based products used internally or
externally to  maintain  health or treat
conditions, according to Johns Hopkins Medicine.

e Standardization:

For their use as medicines, these plant-derived
products are often standardized to ensure consistent
quality and therapeutic effectiveness.

e Forms of Application:

Phytomedicines can be administered in various
forms:

e Ingestion: As herbal teas or oral supplements.

e Topical Application: As oils, salves, creams, and
lotions for skin conditions or wounds.

e Inhalation: Using aromatic oils or steam for
therapeutic effects.

Examples of Phytomedicines and Their Uses:

1. Beta-sitosterol: May  help  with  skin
conditions, wound healing, and heart health.

2. Ginger: May help alleviate nausea and
vomiting.

3. Green Tea: Research suggests it might help
fight cancerous tumors’ or improve certain
diabetes-related conditions.

It involves the analysis and characterization of plant
extracts and their components to ensure quality,
safety, and effectiveness. Phytomedicines are also
known as herbal medicines or botanicals and are
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available in various forms, such as pills, teas, or
topical preparations.

Ginger

Ginger (Zingiber officinale) is a flowering plant
whose rhizome, ginger root or ginger, is widely used
as a spice and a folk medicine. [2] It is an herbaceous
perennial that grows annual pseudostems (false stems

made of the rolled bases of leaves) about one meter
tall, bearing narrow leaf blades. The inflorescences
bear flowers having pale yellow petals with purple
edges, and arise directly from the rhizome on separate
shoots. [3] Ginger is in the family Zingiberaceae,
which also includes turmeric (Curcuma longa), [4]
cardamom (Elettaria cardamomum), and galangal.
Ginger originated in Maritime Southeast Asia and was
likely domesticated first by the Austronesian peoples.
It was transported with them throughout the Indo-
Pacific during the Austronesian expansion (c. 5,000
BP), reaching as far as Hawaii.

Scientific classification®"

Kingdom: Plantae
Clade: | Tracheophytes
Clade: Angiosperms
Clade: Monocots
Clade: Commelinids
Order: Zingiberales
Family: | Zingiberaceae
Genus: Zingiber
Species: | Z. officinale

Binomial name
Zingiber officinale
Morphology of Ginger
B
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Plant Type
e Perennial herb:

Ginger is a perennial plant, meaning it lives for more
than two years and grows from its rhizome.

¢ Monocotyledon:

Ginger is a monocot, a type of flowering plant that has
one cotyledon (seed leaf).

Rhizome
e Function:
e The rhizome is a modified, horizontal,

underground stem that stores food and energy. It
is often mistakenly called a root but is technically
a stem.

e Appearance:

e It is thick, fleshy, knobby, and branched in a
palmate (hand-like) manner, with a buff or pale
yellow color on the outside and a paler yellowish
interior.

e [eatures:

e The rhizome has adventitious roots growing from
it, as well as nodes, internodes, scale leaves, and
buds (the "eyes") from which new shoots emerge.

e Shoots and Pseudostem
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e Pseudostem: Above ground, ginger forms a
pseudostem, which is not a true stem but a hollow
tube made of tightly rolled leaf sheaths.

e Height: This pseudostem can reach a height of up
to 1 meter (about 3 feet).

Leaves

e Arrangement: The leaves are alternate (arranged
one after another, not opposite each other) and
grow in two neat rows along the pseudostem.

e Shape: They are long, narrow, and lance-shaped,
resembling blades of grass.

Flowers

e Appearance: Ginger flowers are rarely seen, but
when they occur, they are small, yellow-green
with purple markings, and arranged in a cone-
shaped spike surrounded by overlapping green
bracts.

e Inflorescence: The flower spike (inflorescence)
emerges directly from the rhizome.

Extraction of Ginger Extract

Ginger extraction methods range from simple home
techniques like grating and juicing or making a
honey-ginger syrup to industrial processes such as
steam distillation, solvent extraction (e.g., using
ethanol), and ultrasonic-assisted extraction for more
potent extracts like gingerol and ginger oil.
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Phytochemistry Of Ginger

Ginger's main phytochemicals are its essential oil and
phenolic compounds, notably gingerols, which are
responsible for its pungent taste and potent
antioxidant and anti-inflammatory properties. Other

@ INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

© Purification methods

;:N o
© Deproteinization E — —

The protein is an impurity that
needs to be removed.

&)

O Dialysis

Remove inorganic salts,
monosaccharides and
other small molecules

Alcohol precipitation
is one of the most
commonly used
purification methods

o Column chromatography

e =

According to the adsorption 2% =
capacity of different substances - J‘
on the stationary phase separation ""
&

key compounds include shogaols, formed from
gingerols during processing, paradols, and
zingerone. Ginger also contains various other
phytochemical groups such as flavonoids, terpenoids,
steroids, and alkaloids.
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Mechanism of Action of Ginger

Ginger works through multiple mechanisms,
primarily due to compounds like gingerol and
shogaol, to provide its beneficial effects. Key
mechanisms include acting as a potent antioxidant,
reducing oxidative stress; anti-inflammatory actions,
by inhibiting pro-inflammatory pathways like NF-«xB;
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anti-emetic effects, by antagonizing serotonin (5-
HT3) and muscarinic (M3) receptors in the gut; and
promoting gastrointestinal motility, which can relieve
nausea. It also has antitumor properties by modulating
genetic pathways and inducing apoptosis, and
contributes to metabolic regulation by improving
glucose and lipid metabolism.
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APPLICATION OF GINGER

Ginger is used in cooking for its spicy-sweet flavor
and in medicine for its potential to relieve nausea, aid
digestion, reduce inflammation, and manage pain. It
contains gingerol, a compound with antioxidant and
antimicrobial properties that may also help lower
blood sugar and cholesterol levels. You can consume
ginger fresh in various dishes like soups and
smoothies, as tea, or in powdered form as a
supplement.

Culinary Uses
e Flavoring:

Add fresh or powdered ginger to curries, stir-fries,
soups, sauces, and desserts to enhance their taste.

o Beverages:

Infuse fresh ginger into hot water for tea, add it to
smoothies, or mix it into coffee to boost its flavor and
health benefits.

e Baking:

]
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Incorporate ginger into baked goods like pancakes for
added warmth and spice.

Medicinal & Health Benefits

e Nausea Relief: Helps alleviate nausea and
vomiting, whether from motion sickness,
morning sickness, or chemotherapy.

o Digestive Aid: Can soothe indigestion, ease gas,
and help with bloating by relaxing digestive
muscles.

¢ Anti-inflammatory: Reduces inflammation,
which can help with pain from arthritis, muscle
soreness, and menstrual cramps.

e Antioxidant Properties: Gingerol in ginger helps
fight germs and protects against cellular damage
from free radicals, supporting the immune
system.

e Blood Sugar & Cholesterol: May help improve
blood sugar levels and lower "bad" LDL
cholesterol.

e Pain Management: Assists in reducing pain
associated with migraines and arthritis.

How to Use Ginger
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e Fresh Root:

Use fresh ginger root by mincing, slicing, or grating it
into dishes and teas.

e Powdered Ginger:

Add dried ginger powder to recipes or as a
supplement.

e Supplements:

Take ginger supplements, often in pill or capsule
form, for concentrated health benefits.

e DIY Remedies:

Make ginger tea by steeping fresh or powdered ginger
in hot water, or create a paste for topical application
on the forehead for headaches.

CONCLUSION

Ginger is a widely used spice and traditional remedy,
recognized for its potent bioactive compounds
like gingerols and shogaols, which possess significant
anti-inflammatory, antioxidant, and antiemetic (anti-
nausea) properties. It is a safe and inexpensive
treatment for nausea and vomiting, particularly during
pregnancy, and shows promise for managing
conditions such as osteoarthritis, diabetes, and
cardiovascular disorders, although further large-scale,
standardized research is needed to confirm these
effects. While beneficial in dietary amounts,
excessive consumption can cause gastric upset, and
individuals with health conditions or on medication
should consult a doctor before taking ginger
supplements.
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