© March 2026 | IJIRT | Volume 12 Issue 10 | ISSN: 2349-6002

Preparation And Evaluation of Mucilage from Herbal

Plant as Pharmaceutical Excipient

Akshita Gour?, Ankita Lonkar?
L2G.H. Raiosoni University

Abstract—Natural polymers derived from plants have
gained considerable attention in pharmaceutical
formulation as alternatives to synthetic excipients.
Among these, mucilage obtained from herbal sources
offers  advantages such as  biodegradability,
biocompatibility, non-toxicity, and cost-effectiveness.
The fruit of Phoenix dactylifera (date palm) contains
polysaccharide-rich mucilage that may serve as a
potential pharmaceutical excipient. Natural mucilage
has been widely investigated for applications as binders,
suspending agents, emulsifiers, and disintegrants in
tablet formulations. This review focuses on the
extraction, characterization, and pharmaceutical
applications of mucilage obtained from date fruits, with
emphasis on its role as a natural disintegrant in tablet
dosage forms. The physicochemical properties,
extraction techniques, swelling index, compatibility with
drugs, and evaluation parameters are discussed. The
review also highlights the advantages of natural
disintegrants over synthetic agents and explores future
perspectives for the development of herbal excipients in
drug delivery systems.

Index Terms—mucilage, natural excipients, Phoenix
dactylifera, herbal polymer, disintegrant,
pharmaceutical formulation

I. INTRODUCTION

Pharmaceutical excipients play a crucial role in the
formulation and stability of dosage forms.
Traditionally, synthetic polymers such as sodium
starch glycolate, croscarmellose sodium, and
crospovidone are used as disintegrating agents in
tablet formulations. However, increasing interest in
natural and eco-friendly materials has led researchers
to explore plant-derived polymers as pharmaceutical
excipients. Natural mucilage extracted from plant
sources has been widely investigated because of its
excellent swelling, binding, and disintegrating
properties.
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Plant mucilage is a polysaccharide-rich hydrocolloid
that can absorb water and form viscous solutions.
These characteristics make mucilage useful as binders,
disintegrants, emulsifiers, and controlled-release
matrices. Natural excipients offer several advantages
such as availability, low toxicity, biocompatibility,
and economic feasibility compared with synthetic
polymers.

The fruit of Phoenix dactylifera (date palm) contains
bioactive compounds, carbohydrates, fibers, and
polysaccharides that contribute to mucilage formation.
Studies have shown that mucilage extracted from date
palm exhibits suitable physicochemical properties for
pharmaceutical use.

The aim of this review is to summarize the extraction
methods, physicochemical properties, evaluation
techniques, and pharmaceutical applications of date
fruit mucilage, particularly as a disintegrant excipient
in tablet dosage forms.

Il. NATURAL MUCILAGE AS
PHARMACEUTICAL EXCIPIENTS

Natural polymers obtained from plants have been
extensively used in drug delivery systems. These
polymers  include gums, mucilages, and
polysaccharides.

Advantages of natural mucilage include:

¢ Biodegradable and biocompatible

¢ Non-toxic and safe for human use

e Economical and widely available

e Capable of swelling and water absorption
e Environmentally friendly

Because of these properties, plant mucilage has been
evaluated for use as:
e Tablet binders
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¢ Disintegrants

e Suspending agents

o Controlled drug release matrices

e Emulsifiers

Studies have shown that mucilage from plants such as
Hibiscus, Mimosa, and Coccinia grandis can
effectively function as tablet disintegrants, improving
drug release and dissolution rates.

1. BOTANICAL PROFILE OF DATE PALM
(PHOENIX DACTYLIFERA)

Date palm belongs to the family Arecaceae and is
widely cultivated in Middle Eastern and North African
countries. The fruit is commonly consumed as a
nutritious food and has been used in traditional
medicine for centuries.

Taxonomical classification

Kingdom: Plantae

Family: Arecaceae

Genus: Phoenix

Species: Phoenix dactylifera

Date fruits are rich in carbohydrates, minerals,
vitamins, and polysaccharides. The mucilage present
in the fruit pulp contains carbohydrates, proteins, and
various bioactive compounds which contribute to its
pharmaceutical potential.

IV. EXTRACTION OF MUCILAGE FROM DATE
FRUITS

Extraction of mucilage from date fruits typically

involves aqueous extraction followed by precipitation.

General extraction method

1. Fresh or dried date fruits are washed and deseeded.

2. Fruit pulp is soaked in distilled water.

3. The mixture is heated and stirred to release
mucilage.

4. The solution is filtered to remove solid residues.

5. Ethanol or acetone is added to precipitate mucilage.

6. The precipitated mucilage is dried and powdered.

Ethanol precipitation is commonly used because it

improves purity and yield of mucilage extracted from

date fruit.
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V. PHYSICOCHEMICAL PROPERTIES OF DATE
FRUIT MUCILAGE

Date fruit mucilage contains polysaccharides,
proteins, and minerals. Studies have reported the
presence of elements such as zinc, magnesium,
potassium, sodium, iron, and calcium.

Key physicochemical characteristics include:

o High swelling index

e Good water absorption capacity

e Viscous gel formation

e Biodegradability

¢ Non-toxicity

These characteristics are essential for pharmaceutical
applications, especially for tablet disintegration.

VI. ROLE OF MUCILAGE AS TABLET
DISINTEGRANT

Tablet disintegrants facilitate the breakdown of tablets
into smaller particles when exposed to aqueous fluids.
This process increases surface area and enhances drug
dissolution.

Natural mucilage functions as a disintegrant through
several mechanisms:

1. Swelling

2. Wicking (capillary action)

3. Deformation recovery

Due to their hydrophilic nature, mucilages absorb
water and swell rapidly, leading to tablet
disintegration. Studies have demonstrated that natural
mucilage can perform comparably or even better than
synthetic disintegrants in some formulations.

VII. EVALUATION PARAMETERS FOR
MUCILAGE AS EXCIPIENT

Evaluation of mucilage involves  several
physicochemical and pharmaceutical tests.

7.1 Organoleptic properties

e Color

e Odor

e Taste

e Texture

7.2 Micromeritic properties
o Bulk density
e Tapped density
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e Angle of repose
e Carr’s index

7.3 Physicochemical tests
e Swelling index

° pH

e Moisture content

e Ash value

e Solubility

7.4 Compatibility studies

Compatibility between mucilage and drug substances
can be studied using:

o FTIR spectroscopy

e DSC analysis

e XRD

These studies ensure that the excipient does not
interact adversely with the drug.

VIII. APPLICATIONS OF DATE MUCILAGE IN
DRUG DELIVERY

Date mucilage can be used in various pharmaceutical
formulations:

e Tablet disintegrant

e Binder

o Controlled release matrix

e Film-forming agent

e Suspending agent

Recent research has also explored the use of date
mucilage in nanoparticle-based drug delivery systems
for targeted drug release.

IX. ADVANTAGES OF HERBAL
DISINTEGRANTS

Compared to synthetic excipients, herbal disintegrants
offer several benefits:

e Eco-friendly

o Cost effective

o Easily available

o Safe and non-toxic

o Biodegradable

Because of these advantages, pharmaceutical
industries are increasingly focusing on natural
polymers for drug delivery applications.
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X. FUTURE PERSPECTIVES

The use of plant-derived mucilage as pharmaceutical
excipients is an emerging area of research. Date fruit
mucilage shows promising potential as a natural
disintegrant. However, further studies are needed to:

e Standardize extraction techniques

e Optimize formulation parameters

e Conduct toxicity studies

e Evaluate large-scale production feasibility

Future research may also explore modified mucilage
and cross-linked derivatives to enhance its
pharmaceutical performance.

Xl. CONCLUSION

Natural mucilage obtained from date fruits (Phoenix
dactylifera) represents a promising pharmaceutical
excipient due to its swelling properties,
biodegradability, and safety. Extraction of mucilage
from date fruit pulp is relatively simple and yields a
polysaccharide-rich  polymer  with  desirable
physicochemical characteristics. Studies suggest that
date mucilage can serve as an effective natural
disintegrant in tablet formulations. The increasing
demand for  eco-friendly and  sustainable
pharmaceutical materials further supports the
development of herbal excipients such as date fruit
mucilage. Continued research and optimization may
facilitate its incorporation into modern pharmaceutical
formulations.
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