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Abstract

Caesalpinia bonducella (syn. Caesalpinia bonduc, Caesalpinia crista), a pivotal medicinal plant
belonging to the family Caesalpiniaceae, is a large, prickly, perennial shrub widely distributed
throughout tropical and subtropical regions, particularly in India, Sri Lanka, and the Andaman and
Nicobar Islands. Historically, this plant has been a cornerstone of indigenous medical systems such as
Ayurveda, Siddha, Unani, and Homoeopathy, where it is extensively used to treat a wide range of
ailments, including fevers (especially intermittent and malarial fevers), diabetes, tumors, skin diseases,
inflammation, and abdominal pain. All parts of the plant, from roots to seeds, are considered
therapeutically valuable. Morphologically, the plant is characterized by its extensive climbing habit,
dark grey branches armed with both hooked and straight yellow prickles, and large bipinnate leaves 30-
60 cm long. It bears yellow flowers and hard, non-crystalline seeds known commonly as "fever nuts" or
Sagargota. Phytochemical analyses have revealed a rich array of secondary metabolites, including
alkaloids, flavonoids, glycosides, saponins, tannins, and triterpenoids. Key chemical compounds
isolated from the seeds, stems, and roots are cassane and norcassane diterpenoids, such as caesalpinins,
caesalmins, and norcaesalpinins. The leaves contain phenolic acids like gallic and caffeic acid. Recent
pharmacological studies conducted in vitro and in vivo have scientifically validated many of its
traditional uses, reporting significant anticancer, hepatoprotective, antioxidant, antimalarial,
antimicrobial, anti-inflammatory, and antidiabetic activities. The seed kernels are particularly noted for
their anxiolytic, anticonvulsant, and antifilarial properties. In conclusion, Caesalpinia bonducella is a
valuable, though arguably under-documented, source of potent bioactive compounds. Further rigorous
preclinical and clinical investigations into its specific bioactive molecules are warranted to fully
harness its immense potential and develop novel therapeutic formulations for modern clinical use, thus
bridging the gap between traditional wisdom and modern medicine.
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Introduction

The Caesalpiniaceae family includes the "fever nut," which is also called Caesalpinia
bonducella L. The plant factory is depicted in Figure 1-3.

The family Caesalpiniacaeae is represented by the genus Caesalpinia, which is found in the
Plantar region's Bordetella factory and utilized as a herbal cure. Part used: C. Bordetella
seeds (Figure 1), also known as Karanja or Karachi, belong to the species C. Bordetella.
According to this literature, the maturity of the factory's corridor has remedial rates.
Terpenoids and saponins, as well as the amazing glycoside, the active chemical, conducting,
seeds, are also known to be present. [“l. Caesalpinia bonducella L. (Family: Fabaceae) is a
significant medicinal plant that is widely distributed throughout Asia and the Caribbean's
tropical and tropical regions. ! This kind of factory is widespread in the woodlands and
agricultural regions of Bangladesh, including North Bengal, Dhaka, Chittagong, Khulna, and
Tangier. Fruits are overrepresented capsules covered in whirly pinpoints, seeds are oblong or
spherical, hard, slate in color, with a smooth, glossy surface, and there are one or two tiny,
recurved pinpoints between each of the seven couples of pinnate and three to eight couples
of circulars on the underside. The flowers are unheroic and grow in dense, lengthy, peduncle
supra-axillary racemes at the summit. The plant is a big, sprawling, and exceptionally thorny
shrub, with branches covered with hooks and straight, hard unheroic pinpoints. The leaves
are big, bipinnate, stippled, and fallacious. The factory is known as fever nut or nicker nut in
English and as data in Bengali. Traditional medicines employ a colorful factory hallway
extensively to treat a variety of ailments © 7],
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Seeds contain satiric, politic, octave-4, octave-2, oligomeric,
linoleic, and Olaf acids. Additionally, there is aspartic acid,
coralline, Caesalpinia bonducella, and arginine. The entire
Bordetella facility for Caesalpinia bonducella is used for
medicinal purposes. The leaves and their juice or paste are
used to treat liver conditions, elephantiasis, smallpox, and to
get rid of offensive sweat odors. It is also used to alleviate
toothaches. Bonducella possesses tonic, anthelmitic,
antiperiodic, and febrifuge properties. Quinine is replaced
with the powder, which is created from roasted capsules.
The placenta has been removed after labor using the root
dinghy, which has also been used to treat intestinal worms,
problems, excrescences, coughs, and amenorrhea. The
flower has a strong taste and a warming effect on the body.
It improves the relationship between data and Kafka [,
Bonducella fruits are used to treat injuries, piles 1, and
hemorrhoids 1.

Boiled leaves can be used for gargling to relief from sore
throat. The seeds' strong rates make them useful in treating
leprosy, hydrogel, stomachache, infectious disorders,
inflammation, and skin problems 4, Seed sprouts may help
alleviate excrescence.

The leaves and seeds can be used to cure hydrogel,
hemorrhoids, inflammatory lumps, orchids, and other
conditions after being roasted in castor oil painting oil. The
seeds of the plant, according to reports, have antidiarrheal,
antiviral, antibacterial, antimicrobial, antifungal, Bonducella
antitumor, antipyretic and analgesic, antimalarial, anti-

inflammatory, antioxidant, immunomodulatory,
adaptogenic, anticonvulsant, antispasmodic, nootropic,
antifeedant, antiamoebic,  antiestrogenic, diuretic,

insecticidal, and trypsin and chymotrypsin inhibitors [2-16],

Plant Description

Fig 1: Caesalpinia bonducella Fruit

Leaves

Bonducella is a shrub with big, branching, lush leaves that
range in length from 30 to 60 cm. The splint has prickly
petioles on the rearward side. There are six to eight sets of

http://www.pharmacognosyjournal.com

pinnae with a couple of stipulary backbones at the base of
the splint, which also has reduced pinnae with an elongated
mucronate point 17,

Flowers

The factory has extremely thick blooms with axillary
racemes that are thick at the top and thin at the base. The
factory's flowers generally measure 15 to 25 centimeters in
length. The factory produces kids with short pedicles that
measure around 5 millimeters in bloom and 8 millimeters in
fruit 81,

Seeds

Due to the close squeezing of bordering seeds, the hard-
coated, greenish or slate seeds have a small contraction on
one side. The globular, black seeds have perpendicular
crevices on them. The testa, which has three layers and is
between 1 and 1.25 millimeters thick, is discovered to be
separated from the kernels of dry seeds 119,

It displays the micropyle and helium close to each other.
Hilum generally has a pusillanimous residual to the funicle
and is girdled by a dim area. Micropyle is located near to a
dim quarter's boundaries. It has a seed coat that is rather

pale blue in color and ranges from dim green to argentine
[20]

Traditional and modern uses

In many indigenous cultures throughout the world, C.
bonducella has been associated to a variety of diseases. The
seeds have been used as a styptic to treat a variety of
ailments, including malaria, hydrocele, inflammation,
helminthiasis, colic pain, and skin issues. The symptoms of
orchitis and hydrocele in Madras (Chennai) can be
effectively treated by topically applying an ointment made
from ground pant seeds in castor oil. Additionally, the oil
taken from the plant's seeds has been demonstrated to have
the ability to control convulsions and paralysis. In Guinea,
the crushed seeds of the shrub are utilized as a vesicant. The
powdered seeds were found to have weak antiperiodic
effects when given to malaria patients along with an
equivalent amount of pepper powder. However, it was
unable to alleviate the symptoms of severe malaria. 3. An
internal application of a paste composed of powdered seeds
in water has been shown to be very beneficial in cases of
snake bite, even if it cannot be considered as an antidote
against snake venom. When crushed, powdered, and
consumed with honey and long pepper, the plant's seeds
have expectorant qualities. Roasted seeds have been used by
natives in the West Indies to alleviate diabetes symptoms.
The powdered seed kernel is combined with equal amounts
black pepper and taken three times a day in doses of 15-30
grains for adults and 3-4 grains for children. This has been
shown to be extremely helpful for youngsters suffering from
basic, persistent, and sporadic fevers. Toothaches, liver
issues, inflammation, and malignancies have all historically
been treated with the plant's leaves and twigs. The climber's
leaves and juices have long been used to treat illnesses such
as smallpox and elephantiasis 22,
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Plant profile
Fig 2: Caesalpinia bonducella plant
e  Synonyms: Caesalpinia  bonduc,  Guilandina leaves, and seeds, are recognized for their medicinal
bonducella, Guilandina bonduc and Caesalpinia crista. value.
e Biological Source: The biological source of e Family: Fabaceae (or Caesalpiniaceae).

Caesalpinia bonducella is the entire large, prickly
shrub. All parts of the plant, including the root, stem,

Geographical Source: It is native to large parts of
Africa, Asia, and the Americas.
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Morphological characteristics
e Colour-Light brown.

e  Odour-Characteristic odour.
e Taste-Astringent.

Taxonomic classification

¢ Kingdom: Plantae
Phylum: Magnoliophyta
Division: Magnoliopsida
Class: Angiospermae
Order: Fabales

http://www.pharmacognosyjournal.com

e Family: Fabaceae / Caesalpiniaceae
e Genus: Caesalpinia
e  Species: Bonducella

Physicochemical standards

Regarding the C. bonducella standardization parameters, see
Table 1 for the following: extractive value in ethanol,
extractive value in water, extractive value in ethyl acetate,
solubility in alcohol, extractive value in chloroform, total
ash value, acid insoluble, water insoluble, sulphated ash,
extractive value in hexane, and foreign matter [2%-2%],

Table 1: Physicochemical properties of C. bonducella

Sr. No Parameters Physicochemical properties
1. Taste Astringent
2. Colour Light brown
3. Odour Characteristic odour
4. Foreign Matter (%) 0.979
5. Loss of drying (%) 8.83
6. Total ash (%) 3.37
7. Acid insoluble ash (%) 0.49
8. Water soluble (%) 1.69
9. Sulphate ash (%) 4.37
10. Solubility in alcohol (%) 26.8
11. Extractive value in chloroform (%) 2.58
12. Extractive value in ethyl acetate (%) 0.92
13. Extractive value in ethanol (%) 2.92
14. Extractive value in water (%) 6.7

Phytochemical constituents

The seeds, which have been set up to include terpenoids,
caesalpin, B- caesalpin, a- caesalpin, and neutral saponin,
are among the numerous salutary phytochemicals that have
been taken from the various plant corridor. Phytosterols
similar  sitosterol, heptocosane noncrystalline, bitter
glycoside, bonducin, and neutral saponin are set up in
kernels; pinitol, glucose, calcium, and brazillin are set up in
leaves; homoisoflavonoids, 6-Omethylcaesalpinianone, and
caesalpinianone are set up in bark; and cassane
furanoditerpene, caesalpinin, bonducellpins A, B, C, D, and
diosgenin are produced by roots (see table 2). Caesalpinin,
bonducellpins A, B, C, D, and diosgenin are produced by
roots (see table 2). Leaves ¢ Flavonoids (similar as Quercrtin
and Brazilin) * Phenolic acids similar as gallic acid and
caffeic acid.  Alkaloids * Pinitol Seeds-Alkaloids (similar
as Bonducin, Bonducillin)-Saponins like Diosgenin-Lipid
acids (similar as palmitic, oleic, and linoleic acids)-
Carbohydrates (e.q., brio, sucrose) Roots-
Homoisoflavonoids  (similar as  Caesalpinianone)-
diterpenoids (e.g., BonducellpinsA-D)-Phenolics and
Tannins Fruits-Neocaesalpines-pinitol D(+), (Table 2). The
chemical makeup of C. bonducella Numbering of Parts
Chemical Makeup 1. Phytosterols- sitosterol, heptocosane
noncrystalline, bitter glycoside, bonducin, neutral saponin,
and seed kernel. Seed-Neutral saponin, terpenoids,
caesalpin, B- caesalpin, and birth caesalpin.

Multitudinous salutary phytochemicals have been uprooted
from colorful factory corridor, including the seeds, which
have been shown to contain terpenoids, caesalpin, f-
caesalpin, a- caesalpin, and neutral saponin. Phytosterols

similar as sitosterol, heptocosane noncrystalline, bitter
glycoside, bonducin, and neutral saponin are set up in
kernels; pinitol, glucose, calcium, and brazillin are set up in
leaves; homoisoflavonoids, 6- Omethylcaesalpinianone, and
caesalpinianone are set up in dinghy; and cassane
furanoditerpene, caesalpinin, bonducellpins A, B, C, D, and
diosgenin are developed by roots (see table 2).

Leaves
Flavonoids (e.g, Brazilin, Quercrtin).

e Phenolic acids (e.g, Gallic acid, Caffeic acid).
e Alkaloids.

e Pinitol.

Seeds

e Alkaloids (e.g, Bonducin, Bonducillin).

e  Saponins (e.g, Diosgenin).

e Adipose acids (e.g, Oleic acid, Palmic acid and Linolic
acid)

e Carbohydrates (e.g, Sucrose, bounce).

Roots

e Homoisoflavonoids (e.g, Caesalpinianone).
o Diterpenoids (e.g, BonducellpinsA-D).

e Tannins and Phenolics.

Fruits
e Neocaesalpines
e D(+) pinitol
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Table 2: Chemical components of C. bonducella

Sr. No Parts Chemical Constituents
1. Seed kernel | Phytosterols-sitosterol, heptocosane noncrystalline, bitter glycoside, bonducin, neutral saponin
2. Seed Neutral saponin, terpenoids, caesalpin, B-caesalpin and alpha caesalpin

Rescent pharmacological studies

Numerous pharmacological investigations were inspired by
the discovery of a variety of phytochemicals in different
plant parts. However, there is still a lack of research and
documentation on the plant. More thorough scientific

research may

uncover a wealth of undiscovered

phytochemicals that hold great promise for opening new

directions and methods in the field of clinical treatments. 21
Table 3 shows how various plant sections have been
described in various scientific books as having important
qualities.

Table 3: Recent pharmacological studies of seeds, leaves and flowers

Sr. No Plants part Uses References
1. Seeds Antiinflammatory 30
2. Seeds Antimicrobial 31
3. All parts Immunomodulator 32
4. Seeds Hypoglycemic and Antidiabetic 33
5. Flower Analgesic 34
6. Leaves Antioxidative stressive stress 35
7. Seeds Antidepresants 36
8. Seeds Antipyretic 37
9. Seeds Antiaesthematic 38
10. Leaves Hepatoprotective 39
11. Young twigs and leaves Anticancer 40
12. Leaves Antifeedant 41
13. Seeds Antibacterial and cytotoxic effects 42
14. Leaves Nephroprotective 43
15. Seeds Hypolipidemic 44
16. Seeds Antiallergic and Antihistaminic action 45
17. Seeds Antifertility 46
18. Leaves Antiproliferative and Pro-apoptotic 47
19. Leaves Anthalmentic 48
20. Seeds Antiulcer 49
21. Seeds Antimycobacterial activity 50
22. Seeds Anticataract 51
23. Leaves Antidiarrhoeal 52
24. Seeds Antifilaria 53
25. Leaves Muscle contractile activity 54
26. Leaves Antifungal and antispamodic 55
27. Seeds Antiestrogenic activity 56
28. Seeds Antidiauretic 57
29. Leaves Antitumor 58
30. Seeds Anxiolytic 59
31 Seeds Anticonvulsant 60

Pharmacological Activities

Antioxidant Activity: The ethanolic concentrates of C.
bonducella seeds possessed good level of phenolic
components and were prepared for repressing,
quenching free radicals to end the radical chain
reaction, and acting as reducing agents 61 DPPH
verified the ethanol leaf extract of Caesalpinia bonduc's
possible antioxidant activity. The results suggest that
the antioxidant activity may add to the cytotoxic
character of the plant which may be the next study to be
carried out. %2, Chloroform extract of Caesalpinia
bonducella seeds demonstrates antioxidant activity (631,
Anticancer Activity: When Caesalpinia bonducella is
compared to well-known anti-cancer medications, the
binding energy and interactions with the proteins are
extremely similar ©4],

Antiviral Activity: An ethanolic extract of the root and
stem displayed activity against the Vaccinia virus. [©°
Anti-Amyloidogenic/Alzheimer's  illness  aqueous
extract from Caesalpinia leaves may have anti-

~14 ~

amyloidogenic properties. Study demonstrated aqueous
extract of Latakaranj could inhibit the Abeta
aggregration from monomers and oligomers and able to
dissolve the preformed fibrils (661,

Antipyretic activity: The Caesalpinia bonducella seed
kernel extract showed marked antipyretic effect against
Brewer's yeast-initiated pyrexia in rats. In the hot plate
and tail flick procedures, the concentrate demonstrated
a strong central analgesic effect. According to the
study's findings, the ethanolic extract of Caesalpinia
bonducella seed kernel possesses potent antipyretic and
anticiceptive properties, supporting its use in the
management of pyretic diseases and pain 1. An
effective source of antipyretic agents is C. bonducella
seed oil 681,

Antifungal Activity: High to moderate antifungal
activity against Alternaria solani, Fusarium oxysporum,
Candida albicans, and Aspergillus Niger is
demonstrated by the aqueous and ethyl acetic acid
extracts of C.bonducella seeds. It implies C. bonducella


http://www.pharmacognosyjournal.com/

International Journal of Pharmacognosy and Life Science

possesses a potential to control major fungal infections.
It might be because of the presence of a few bioactive
chemicals that include oils, saponins, sterols,
glycosides, tannins, alkaloids, phenols, resins and
flavonoides in seeds of C. bonducella 6,

Antifilarial Activity: The C. bonducella seed part
(specifically, the seed kernel extract and its fractions)
demonstrated microfilaricidal and female-sterilizing
viability against Brugia malayi in animal models,
demonstrating the capability of this plant in giving a
lead to new antifilarial tranquilize development 7,
Antimalarial Activity: P. falciparum growth was
inhibited by 56%, 65%, and 76% in cold ethanol,
aqueous, and hot ethanol extracts of Caesalpinia
bonducella seeds, respectively. It encourages C.
bonducella's antimalarial activity ("],

Neuroprotective Activity: The methanolic and
aqueous extract of Caesalpinia bonducella (Roxb) has
showed  considerable  neuroprotective  activity
comparison to the reference medication (Vitamin E).
Caesalpinia bonducella (Roxb) extracts exhibit
remarkable antioxidant activity due to potential
multiple effects involving significant protection against
oxidative damage, which may be attributed to its
protective activity on lipid peroxidation and resistance
adding to the assurance against oxidative damage ["2.
Diuretic Activity: Both the aqueous and methanol
concentrates of C. bonducella revealed a dose-
dependent increase in urine discharge. When compared
to the methanol extract, the aqueous concentration
produced the greatest increase in urine output at 300
mg/kg. Study provides a quantitative basis to explain
the traditional usage of C. bonducella as a diuretic
agent in Moroccan population [3l,

Activity against Fertility: Caesalpinia bonducella, the
test drug, has strong antiimplantation, anti-estrogenic,
abortion, and antiovulatory effects. Caesalpinia
bonducella Linn. Roxb. Root bark (ERDb) is an anti-
fertility agent that can be used to induce sterility 74,

Conclusion

In summary, the current study's findings demonstrated that
the crude ethanolic and aqueous extracts of Caesalpinia
bonducella contain quinines, phenolic compounds, proteins,
carbohydrates, alkaloids, flavonoids, tannins, and saponins.
There was a good amount of lipids and waxes, terpenoids
and phenolics, Q. Alkaloid, and N-Oxides. It demonstrated
strong antifungal and antibacterial properties. It could serve
as a substitute for commercially available synthetic
antibiotics. Its antibacterial and antifungal qualities may
therefore contribute to its positive effects on both human
and animal health by providing defense against a range of
ilinesses. The criteria established by the results of this study
can be used to determine the authenticity of this plant. To
support and validate the medication, preliminary
phytochemical and phytochemical analysis findings may be
helpful. The current work could be a helpful addition to a
more thorough evaluation and investigation of the plant.
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