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ABSTRACT :

Ormocarpum cochinchinense, locally known as “Elumbotti,” is a medicinal shrub traditionally used in Indian
folk medicine, especially for bone fracture healing, wound care, and muscular pain relief. It belongs to the
Fabaceae family and grows widely in parts of South India and Southeast Asia. Various plant parts, especially
leaves and roots, are used in paste or decoction form in traditional therapies.

Phytochemical screening reveals the presence of flavonoids, saponins, triterpenoids, and alkaloids, which
contribute to its anti-inflammatory, antimicrobial, antioxidant, and bone-healing properties. Scientific studies
have reported that extracts of O. cochinchinense enhance osteoblast activity, suppress pro-inflammatory
mediators (e.g., COX-2 and TNF-alpha), and protect tissues from oxidative stress—accelerating bone
regeneration and wound healing.

Though widely used by rural healers, modern research and clinical trials are still limited. This review
emphasizes the need for further pharmacological studies to validate and standardize Ormocarpum
cochinchinense as an affordable, plant-based remedy for orthopedic and skin-related conditions.

Keywords:Ormocarpum cochinchinense, traditional medicine, bone healing, wound
healing,antiinflammatory, phytochemicals, herbal remedy.
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INTRODUCTION:

Plants are rich sources of phytochemicals, which offer a wide range of health benefits. These naturally
occurring compounds, derived from medicinal plants, are known to protect against various chronic and
progressive diseasest. Because of their diverse therapeutic potential—such as antimutagenic, antibacterial,
antioxidant, anticancer, and anti-inflammatory activities—plants have been extensively studied for medicinal
use?. In fact, nearly 80% of modern medicines are either directly or indirectly developed from plant-based
compoundss.

One such plant is Ormocarpum cochinchinense (Elumbotti in Tamil), a member of the Fabaceae family,
traditionally used by native healers, especially the Irula tribe of South India. These communities utilize the
bark and leaves of the plant primarily for healing bone fracturest. Despite its effectiveness, the use of O.
cochinchinense remains limited to a few rural areas within the tropical dry evergreen forests of Tamil Nadu.

Traditional applications include:

e Raw leaf consumption or lehiyam preparation for chest pain

e Root decoction for rheumatic fever

e Topical leaf application for anxiety relief

¢ Root extract for lumbago due to its tonic and stimulating effects
e Oil rubbed with root bark as a remedy for paralysis

In addition to traditional knowledge, recent studies have also reported pharmacological properties, including
bone fracture healing, antioxidant'®, and antibacterial'® activity. From ancient times to the present, this herb
has been used as a therapeutic agent, particularly in folk medicine.

However, scientific validation remains lacking. Much of the traditional information remains undocumented
or hidden within tribal knowledge systems. In particular, no clinical evidence currently supports the
traditional use of O. cochinchinenseleaves in bone healing, warranting further investigation through
preclinical and clinical studies.
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Phytochemistry:

Ormocarpum cochinchinense is a medicinally important plant that contains a wide range of bioactive
phytochemicals, which are responsible for its therapeutic properties. Preliminary phytochemical screening of
different parts of the plant—particularly the leaves, bark, and

roots—has revealed the presence of several secondary , FLAVONOIDS
metabolites with medicinal significance.

Major Phytochemical Constituents Identified:

. SAPONINS
Flavonoids

> Act as powerful antioxidants v
> Help reduce oxidative stress and inflammation TERPENOIDS

» May play a role in bone regeneration ALKALOIDS

. GLYCOSIDES— /"
Tannins

» Astringent properties

> Aid in wound healing and antimicrobial defense Ormocarpum cochinchinense
Saponins

» Possess anti-inflammatory and immune-modulating activity
» Support general tissue repair

Alkaloids

» Analgesic and anti-inflammatory actions
» Contribute to pain relief and muscle relaxation
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Glycosides

» Support cardiac health and tissue regeneration
» May assist in metabolic regulation

Steroids and Terpenoids

» Exhibit anti-inflammatory, antimicrobial, and analgesic effects
» Useful in treating joint pain and muscle stiffness

Part-Specific Phytochemicals:
% Leaves

Contain flavonoids, tannins, and saponins—Kkey for antioxidant and antimicrobial activity.
** Roots

Rich in alkaloids and glycosides, potentially responsible for bone healing and tonic effects.
< Bark

Contains tannins and terpenoids; applied topically for bone and nerve conditions.

These phytoconstituents are believed to act synergistically, which may explain the plant's diverse traditional
uses such as bone repair, wound healing, anti-anxiety, and paralysis treatments. However, isolation and
structural characterization of individual compounds from O. cochinchinense remain limited, and more
analytical studies (e.g., HPLC, GC-MS, LC-MS) are needed to identify the active principles and their
mechanisms of action.

Taxonomical classification:

Kingdom: Plantae

Class: Equisetopsida C. Agardh

Division: Angiosperms (Flowering Seed Plants) (Dicotyledon)
Family: Fabaceae (Leguminosae)

Genus: Ormocarpum, Order: Fabales

Synonym:

Ormocarpum  cochinchinense, Dalbergia diphca  Pers.
Hedysarum sennoides Willdenow, Parkinsonia orientalis Spreng
Ormocarpum orientalae ( spreng) Merr., Ormocarpum glabrum
Tejism, & bin., ormocarpum sen-noides (Wildenow) Candolle.
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Vernacular Names

Tamil: Kattumurungai, Elumbotti
Kannada: Kaadu nugga

Malayalam: Kattumurunga, punamurinna
Sanskrit: Kananashekara

Telungul: Advimunaga, Nalla kaasana
Morphology:

Erect subshrubs. Leaves pinnately 10-13-foliolate; leaflets alternate, obovate-oblong, obtuse; petiole slender;
stipule ovate. Flowers in slender axillary, 6- 10 long, racemes.

Plant growth form: Tree (Small (6m-15m)), Shrub
Mode of nutrition: Autotropic

Plant shape: Irregular

Height range: 7.5 m

Extraction Methods of Ormocarpum cochinchinense:

Extraction is a critical step in isolating bioactive compounds from plant materials. For Ormocarpum
cochinchinense, various parts like leaves, roots, and bark are used, and the extraction technique depends on
the intended analysis (phytochemical screening, pharmacological activity)

1. Crude Extraction Method

Crude extraction is a fundamental technique used to isolate a broad range of phytochemicals from plant
materials without separating individual compounds. In this method, the selected parts of Ormocarpum
cochinchinense (such as leaves, roots, or bark) are first shade-dried and ground into a fine powder. The
powdered material is then soaked (macerated) in a suitable solvent such as water, ethanol, methanol, or
petroleum ether. The choice of solvent depends on the type of phytochemicals targeted.

Procedure
» Step 1: Collection and Drying

Collect plant parts (e.g., leaves, roots, bark).

Wash to remove dirt and shade-dry for 7-10 days.
» Step 2: Powdering

Grind the dried material into a fine powder using a mechanical grinder.
» Step 3: Solvent Selection

Choose suitable solvents depending on the target phytochemicals:
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Water for traditional extracts
Ethanol/Methanol for polar compounds (flavonoids, tannins)
Petroleum ether for non-polar compounds (lipids, terpenoids)
» Step 4: Maceration (Soaking)
Soak 25-50 g of powdered plant in 250-500 mL solvent.
Keep at room temperature for 48—72 hours with occasional shaking.
» Step 5: Filtration
Filter the mixture using muslin cloth or Whatman filter paper to separate the plant residue.
» Step 6: Concentration
Evaporate the solvent using a rotary evaporator or air drying method.
Collect the final crude extract.
» Step 7: Storage
Store the extract in airtight containers at 4°C for further analysis.
2. Soxhlet Extraction

Soxhlet extraction is an efficient technique used to extract specific phytochemicals from plant materials using
continuous hot solvent cycling. For Ormocarpum cochinchinense, dried and powdered plant parts such as
leaves or roots are placed in a thimble made of filter paper and loaded into the Soxhlet apparatus.

Procedure
» Step 1: Preparation

Dry and grind plant parts (leaves, roots) into powder.

Weigh approximately 20-30 g of powder.
» Step 2: Setup
Place powder into a cellulose thimble.
Insert the thimble into the Soxhlet extractor.
» Step 3: Solvent Selection
Choose a suitable solvent (ethanol, methanol, petroleum ether).
Pour 200-300 mL into the round-bottom flask.

» Step 4: Heating and Extraction
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Heat the flask gently using a heating mantle.

Solvent vaporizes, condenses, and drips onto the sample.
» Step 5: Cycling

The chamber fills and siphons back repeatedly.

Continue for 6-8 hours to maximize extraction.
» Step 6: Collection

After completion, collect the solvent containing the extract.
» Step 7: Concentration

Use a rotary evaporator or air-dry to remove the solvent.

Store the final extract for further analysis.

3.Decoction :

Decoction is a traditional method of extraction commonly used by local healers and tribal communities,
especially for tough plant parts like roots, bark, and stems. For Ormocarpum cochinchinense, decoction is
often prepared using the bark or root to treat bone fractures, chest pain, and rheumatism.

Procedure
» Step 1: Preparation
Collect bark or root of Ormocarpum cochinchinense.
Wash thoroughly and cut into small pieces.
» Step 2: Boiling
Take 25-30 g of plant material.
Add to 200-300 mL of clean water in a vessel.
» Step 3: Heating
Boil the mixture for 15-30 minutes on medium flame.
Continue until the volume reduces to half.
» Step 4: Cooling
Allow the mixture to cool at room temperature.
» Step 5: Filtration
Filter using clean cloth or sieve to remove plant debris.

» Step 6: Usage
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Use immediately or within 24 hours.
Often consumed orally or applied externally depending on the ailment.
3. Cold Maceration :

Cold maceration is a simple and effective method used to extract heat-sensitive phytochemicals from
medicinal plants like Ormocarpum cochinchinense. In this process, the dried and powdered plant parts (such
as leaves, roots, or bark) are soaked in a suitable solvent—commonly ethanol, methanol, or water—at room
temperature.

Procedure
» Step 1: Preparation
Collect, dry, and grind plant parts into fine powder.
» Step 2: Solvent Selection
Choose a solvent like ethanol, methanol, or water.
Use a solvent-to-powder ratio of about 10:1.
» Step 3: Soaking
Place the powder in a clean glass container.Add the solvent and seal the container.
» Step 4: Maceration Period
Allow the mixture to stand at room temperature for 2-3 days.
Stir or shake the mixture once or twice a day.
» Step 5: Filtration
Filter the mixture using muslin cloth or filter paper to remove plant residues.
» Step 6: Concentration
Evaporate the solvent using a rotary evaporator or by air drying.
4. Advanced Extraction Techniques :

Advanced extraction techniques offer faster, more efficient, and eco-friendly ways to isolate phytochemicals
from medicinal plants like Ormocarpum cochinchinense. These modern methods are designed to reduce
solvent use, increase yield, and preserve thermolabile compounds. Ultrasound-Assisted Extraction (UAE)
uses ultrasonic waves to break cell walls, allowing better release of compounds like flavonoids and tannins.
Microwave-Assisted Extraction (MAE) uses microwave energy to rapidly heat the solvent and plant mixture,
enhancing extraction of polyphenols. Supercritical Fluid Extraction (SFE) uses carbon dioxide under high
pressure and temperature to extract non-polar compounds such as terpenoids and lipids, without toxic
solvents. These techniques require specialized equipment but offer precise, high-purity extracts ideal for
pharmacological studies. They are increasingly used in herbal drug research to standardize plant-based
products and validate traditional medicinal claims. Applying these methods to Ormocarpum cochinchinense
can help scientifically evaluate its bone-healing and anti-inflammatory potential.
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» Ultrasound-Assisted Extraction (UAE)
Mix plant powder with solvent (ethanol/water).
Place in an ultrasonic bath (20-40 kHz).

Sonicate for 15-30 minutes at 30-50°C.Filter and concentrate the extract.

» Microwave-Assisted Extraction (MAE)
Mix plant material with solvent in a microwave-safe container.
Heat for 2-5 minutes using controlled microwave bursts.

Cool, filter, and collect the extract.

» Supercritical Fluid Extraction (SFE)
Load plant powder into an SFE chamber.
Use CO: as a solvent at high pressure (~100—-400 bar) and temp (~40-60°C).
Collect extracted oil/compounds in a separator.

Choice of solvent:

SOLVENT TARGET PHYTOCHEMICALS
Water Tannins,saponins,polysaccharides
Ethanol Flavonoids,alkaloids,glycocides
Methanol Polyphenols,phenolicacids
Petroleum ether Steroids, lipids,terpenoids
Chloroform Alkaloids,nonpolar compounds

Medicinal Benefits:
1. Bone Fracture Healing

Traditional Use: Widely used by tribal communities like the lIrulas for healing fractures. The leaf paste is
mixed with castor oil and applied over the fracture site.

Mechanism: Promotes osteoblast (bone-forming cell) activity, accelerates callus formation, and helps in the
alignment of fractured bones.

Phytochemicals Involved: Flavonoids and triterpenoids reduce inflammation and stimulate bone
regeneration.
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Scientific Support: Preclinical studies show improved bone density and faster recovery in treated animal
models.

2. Wound Healing

Traditional Use: Leaf paste is applied over cuts, ulcers, and minor wounds.

Mechanism: Enhances collagen synthesis and tissue regeneration, thus accelerating wound closure.
Phytochemicals Involved: Saponins and flavonoids help in tissue repair and act as natural antiseptics.
Scientific Insight: In vitro studies reveal improved fibroblast activity and reduced bacterial contamination.
3. Anti-inflammatory Activity

Traditional Use: Decoction or paste used to treat swellings, joint pains, and rheumatism.

Mechanism: Inhibits inflammatory mediators such as TNF-a, IL-6, and COX-2, reducing swelling and pain.

Phytochemicals Involved: Triterpenoids, flavonoids, and alkaloids play a significant role in anti-
inflammatory action.

Evidence: Animal models show reduced paw edema and cytokine levels post-treatment.

4. Antimicrobial Properties
Traditional Use: Used in folk medicine for treating skin infections, boils, and minor bacterial diseases.
Mechanism: Disrupts microbial cell walls and interferes with bacterial enzyme systems.

Phytochemicals Involved: Alkaloids and saponins exhibit antibacterial and antifungal properties.

5.Analgesic Effect (Pain Relief)
Traditional Use: Applied for chest pain, muscular aches, and nerve pain.
Mechanism: Blocks pain signals and modulates pain receptors in peripheral tissues.

Phytochemicals Involved: Flavonoids and alkaloids may act on opioid or prostaglandin pathways.

6. Anti-Rheumatic Use

Traditional Use: Root decoctions used to treat rheumatic fever, joint stiffness, and chronic joint
inflammation.

Mechanism: Reduces inflammation in synovial membranes and inhibits cartilage breakdown.
Result: Helps in restoring mobility and decreasing stiffness.

Cultural Practice: Often combined with oil massage for added relief.
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7. Treatment of Paralysis

Traditional Use: External application of root bark oil used in massage therapy for paralyzed limbs.

Mechanism: Stimulates nerve endings and improves blood circulation in affected areas.

Phytochemicals Involved: The tonic and stimulant properties of root compounds help in muscle tone

recovery.

Status: Lacks modern validation but widely practiced in Siddha medicine.

Plant part used

Traditional use

Medicinal property

Mode of application

Leaves Bone fracture healing | Osteogenic (bone Paste or decoction
forming) applied externally
Roots Lumbago(lower back | Analgesic ,tonic Decoction taken
pain) internally
Root bark Paralysis Nerve stimulant Oil massage with root
bark paste
Leaves Chest pain Anti-inflammatory Taken raw or as

lehiyam(herbal jam)

Bark /leaves

Rheumatic fever

Anti-inflammatory

Decoction or paste

Leaves

Anxiety

Calming,anti-anxiety

Applied topially or
inhaled

Roots/leaves

General infection

Anti-bacterial

Paste or extract

Whole plant Wound healing Astringent,anti- Topical application on
microbial wounds
Leaves Oxidative stress Anti- Extract (internal or

protection

oxidant(flavonoids)

external)

Special Emphasis: Ormocarpum cochinchinense in Bone Fracture Treatment

Traditional Use in Bone Healing:

Ormocarpum cochinchinense has long been used in traditional Siddha and Ayurvedic medicine to promote
the healing of bone fractures, particularly in South India. Local healers apply a paste or decoction of the plant
to fractured areas to reduce pain, accelerate bone regeneration, and strengthen the skeletal structure.

Scientific Basis for Bone Healing:

Recent pharmacological studies have validated its osteogenic (bone-forming) and anti-inflammatory
properties, which are crucial in bone fracture repair.
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Key Bioactive Compounds in Bone Fracture Healing:

Compound Name Class Role in Bone Healing

[-sitosterol Phytosterol Stimulates osteoblast activity and
bonematrix formation

Lupeol Triterpenoid Reduces inflammation, promotes
tissue regeneration

Quercetin Triterpenoid Reduces inflammation, promotes
tissue regeneration

Quercetin Flavonoid Antioxidant; helps reduce oxidative
stress in bone injury

Apigenin Flavonoid Enhances osteoblastic
differentiation and mineralization

Tannins & Saponins Polyphenols Promote collagen synthesis and
bone cell proliferation

Ormocarpum cochinchininense
in Bone Fracture Healing
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Mechanism: Bone Fracture Healing by Ormocarpum cochinchinense
1. Flavonoids Stimulate Bone Formation

» Flavonoids enhance osteoblast activity (bone-forming cells).
» They promote collagen production, a key protein in bone matrix.
» Help in mineral deposition (calcium, phosphate) for strong bone repair.

2. Anti-inflammatory Action

» Compounds like alkaloids and terpenoids reduce inflammation around the fracture.
» Less swelling and pain support faster tissue regeneration.

3. Antioxidant Protection

» Flavonoids and tannins reduce oxidative stress at the injury site.
» Protects bone cells from damage and helps maintain a healthy healing environment.

4. Stimulation of Growth Factors

» Some studies suggest that plant extracts may boost natural growth factors like:
» BMP (Bone Morphogenetic Protein)

» TGF-B (Transforming Growth Factor-beta)

» These factors are crucial for bone remodeling and repair.

5. Pain Relief and Muscle Support

» Alkaloids act as natural pain relievers.
» Reduce discomfort during the healing process.
» Saponins and terpenoids may aid in muscle relaxation and blood flow, which support repair.

Formulations Used Traditionally:

+«+ Leaf paste mixed with castor oil applied topically
+¢+ Decoction made from stem bark or roots
+«»+ Bone setting oils made with Ormocarpum as a key ingredient
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Effective Dosage and Toxicity Profile

Effective Dosage

The effective dosage of Ormocarpum cochinchinense has not been fully standardized due to the limited
scope of clinical studies and the variation in traditional medicinal practices. However, some insights can be
drawn from both ethnobotanical usage and preliminary pharmacological investigations:

Traditional Use: In many traditional medicinal systems, parts of the plant (such as roots, leaves, and
seeds) are used in a variety of forms (e.g., decoctions, powders, or extracts). Dosages typically range
from 1-3 grams of dried plant material per day, depending on the condition being treated.

Phytochemical Studies: Preliminary studies on the bioactive compounds in Ormocarpum
cochinchinense suggest that extracts rich in flavonoids, alkaloids, and saponins might be effective at
concentrations of 100-200 mg/kg body weight in animal models. However, the exact therapeutic
doses for humans remain to be conclusively determined.

Bone Healing: For its potential bone-healing properties, doses equivalent to those used in other
herbal treatments for bone regeneration, such as 50-150 mg/kg, may be considered, but this remains
speculative pending human clinical trials.

Given the current lack of clinical guidelines, it is essential for future studies to establish clear dosing
regimens based on standardized extracts or active ingredients.

Toxicity Profile

Preliminary toxicity studies of Ormocarpum cochinchinense suggest it has a relatively favorable safety
profile, although more detailed and rigorous assessments are needed.

Acute Toxicity: In rodent studies, doses up to 500 mg/kg have been administered without significant
acute toxicity signs, indicating that Ormocarpum cochinchinense may have a relatively high
tolerance. However, these studies were limited to short-term administration, and chronic toxicity data
are sparse.

Chronic Toxicity: Limited evidence suggests that prolonged use may not result in major adverse
effects, but long-term toxicity studies are still required to assess potential risks like hepatotoxicity,
nephrotoxicity, or cardiotoxicity, especially in higher doses.

Interactions with Drugs: There is currently no data on the herb’s potential interactions with
pharmaceutical drugs. As with many herbal supplements, caution is advised when used in
combination with medications, particularly those that affect liver metabolism (e.g., cytochrome P450
substrates).
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« Safety in Special Populations: The safety of Ormocarpum cochinchinense in pregnant or lactating
women, children, and individuals with pre-existing conditions has not been established.
Therefore, its use in these groups should be approached with caution until more
information is available.

Ormocarpum cochinchinense appears to have a favorable safety profile at moderate  doses, but
further research is essential to define safe and effective dosages, identify any potential side effects, and
confirm its safety in humans.

Conclusion

Ormocarpum cochinchinense, though long forgotten in contemporary pharmacology, holds significant
promise as a medicinal herb. Traditionally revered for its therapeutic properties, recent research has begun to
validate its potential in various therapeutic areas, including its anti-inflammatory, antimicrobial, antioxidant,
and hepatoprotective effects. Of particular interest is its emerging role in bone healing, where preliminary
studies suggest it may support bone regeneration and repair, making it a potential candidate for the
development of bone-related treatments. Despite these promising findings, much remains to be explored
regarding the herb’s full pharmacological potential. To fully unlock its medicinal value, a multidisciplinary
approach combining traditional knowledge with advanced scientific research is essential. Such efforts could
pave the way for Ormocarpum cochinchinense to emerge as a valuable resource in the development of novel
therapeutic agents, particularly for bone-related ailments.
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