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Abstract:

The present work emphasizes traditional uses, phytochemical and
pharmacology of a traditionally used and medicinally promising plant
Murraya koenigii. It is traditionally used for various ailments such as
diabetes mellitus, body pain, inflammation, vomiting, kidney pain, curing
piles, leucoderma, blood purifier, snake bites, stomachic, carminative and
osteoporosis. The plant contains alkaloids, sterols, triterpenoids,
carotenoid, furocoumarins, flavonoids, tannins and glycosides are main
class of phytochemical constituents. Curry leaves contain proteins,
carbohydrates, fibre, minerals, carotene, nicotinic acid, vitamin C, oxalic
acid, crystalline glycosides. The biocative compound are present like
mahanine, koenine, koeniginekoenidine, girinimbiol, girinimibine,
pinene, sabinene, caryophyllene, cadinol andcadinene. The plant has been
reported to exhibit various pharmacological activities such as anti-
oxidative, cytotoxic, antimicrobial, antibacterial, antiulcer, positive
inotropic and anti- obesty, hepatoprotective, antispasmodic, anti-amoebic
and anti- tumour. Also the plant has been exploredfor their traditional
claims in preclinical studies. Murraya koenigii holds a great potential to
be emerged as chemically potential medicine.

Keywords: Murrayakoenigii, Traditionaluses, Phytochemistry, Biological
activity.
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Introduction

and cultivated across several regions of Central and

Murraya koenigii (L.) Spreng, commonly known as
curry leaf tree or Karipatta, is a well-known aromatic
plant belonging to the family Rutaceae. It is a small
evergreen tree or large shrub valued for its
characteristic aroma and extensive use in traditional
medicine as well as culinary practices. The plant
typically attains a height of up to 6 m with a trunk
diameter ranging between 15 and 40 cm. It possesses
a short trunk with profuse branching, contributing to
its bushy appearance [1].

M. koenigii is native to the Indian subcontinent and is
widely distributed throughout India, including the
Andaman Islands. Owing to its medicinal importance
and culinary demand, the plant has been introduced

Southeast Asia. With human migration, particularly
by South Asian communities, the plant has also
spread to countries such as Malaysia, South Africa,
and Reunion Island [2]. Traditionally, various parts
of the plant—especially the leaves—have been
employed in indigenous systems of medicine for the
management of metabolic disorders, infections,
inflammation, and gastrointestinal ailments. The
present review focuses on providing a comprehensive
overview of the morphological and microscopic
characteristics of M. koenigii, supporting its
identification and pharmacognostic relevance [3], [4].
Macroscopic Characters

The macroscopic characteristics of Murraya koenigii
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reveal it to be a perennial, aromatic shrub or small
tree with a distinctive fragrance. The entire plant
emits a strong, pleasant aroma, particularly when the
leaves are crushed [5]. The flowers are white in
colour, funnel-shaped, sweetly scented, and borne on
stalks. They are complete and ebracteate, with an
average diameter of approximately 1.2 cm, and are
arranged in terminal or axillary clusters [6].

The leaves are compound, pinnate, and spinach green
in colour, exhibiting a glossy and smooth upper
surface with comparatively paler undersides. The
leaflets are ovate-lanceolate in shape, aromatic in
nature, and arranged alternately along the rachis.
Each leaflet typically measures about 0.80-1.56
inches in length and 0.38-0.78 inches in breadth,
with an entire to slightly serrated margin and an acute
apex [7], [8].

The stem is strong, woody, and cylindrical, varying
in colour from brown to dark green. Mature branches
are covered with dark grey bark, which may show
fissures upon aging. The overall plant height ranges
from as small as 16 cm in young plants to about 6 m
in fully mature specimens, while the stem diameter
varies between 4 cm and 15 cm depending on age
and growing conditions [9], [10].

The fruits are small, ovoid to sub-globose berries
borne in compact clusters. They are green during the
immature stage and gradually turn deep purple or
black upon ripening. The fruits are aromatic and
measure approximately 2.5 cm in length and 0.3 cm
in diameter. Each fruit encloses one or two seeds
surrounded by a thin pericarp. The seeds are spinach
green in colour and are considered toxic, rendering
them unsuitable for consumption [11], [12], [13].
Microscopy

Microscopical examination of Murraya koenigii
leaves shows them to be ovate to thomboid in shape
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with an irregularly dentate margin and an acute apex.
The leaf surface exhibits a well-developed reticulate
venation pattern. Both the upper and lower epidermis
consist of compactly arranged cells covered with a
thick cuticle. The stomata are of the anomocytic type
and are predominantly distributed on the abaxial
surface of the leaf [14], [15].

Trichomes are present on both surfaces of the leaf
and are uniseriate, multicellular, and elongated with
distinctly ridged walls. These trichomes contribute to
the protective and aromatic properties of the plant.
The mesophyll tissue is differentiated into palisade
and spongy parenchyma, with palisade cells rich in
chloroplasts facilitating photosynthesis.
Parenchymatous cells are oval to polygonal in shape
and frequently contain starch grains [16].

The stem microscopy reveals a single-layered
epidermis composed of elongated, unicellular cells
covered by a thick cuticle. Beneath the epidermis lies
a parenchymatous cortex, followed by well-
developed vascular tissues arranged in a continuous
ring. Calcium oxalate crystals are commonly
observed within the parenchymatous cells and occur
in sandy as well as prismatic forms. Fresh leaves also
show the presence of abundant unicellular trichomes,
further supporting the diagnostic microscopic
features of the plant [17], [18].

Figure 1 illustrates the macroscopic features of
Murraya koenigii, highlighting the characteristic
pinnate leaves and clustered fruits. The leaves are
bright to spinach green, glossy, ovate-lanceolate in
shape, and arranged alternately along the rachis,
reflecting the plant’s aromatic nature [19]. The fruits
are borne in compact clusters, appearing green at the
immature stage and turning dark purple to black upon
ripening, which is a key diagnostic feature for
identification of the plant [20], [21].

e W .

Figurel: Leaves and fruit parts of M.koenigii.
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Traditional Uses

Murraya koenigii has been extensively used in
traditional systems of medicine for its wide range of
therapeutic properties. The plant is traditionally
valued as an analgesic, febrifuge, stomachic, and
carminative, and has long been employed in the
management of gastrointestinal disorders such as
dysentery, indigestion, and flatulence. Its leaves are
commonly used to alleviate skin-related conditions,
including eruptions, itching, and inflammation, owing
to their soothing and antimicrobial properties [22].
Fresh leaves, dried leaf powder, and the essential oil
of M. koenigii are widely used as flavouring agents in
culinary preparations such as soups, curries, fish and
meat dishes, egg-based foods, and various traditional
recipes. Beyond culinary applications, the essential
oil is extensively utilized in the soap, cosmetic, and
aromatherapy industries due to its pleasant aroma and
bioactive properties [23], [24].

In traditional hair care practices, curry leaves are
boiled in coconut oil to prepare a herbal formulation
that is applied as a hair tonic. This preparation is
believed to strengthen hair roots, stimulate hair
growth, prevent premature greying, and improve
scalp health. The bark and roots of the plant are used
as stimulants and are applied externally for the
treatment of skin eruptions, insect bites, and bites
from poisonous animals [25].

An infusion prepared from roasted leaves is
traditionally administered to control vomiting. Tender
green leaves are sometimes consumed raw for the
treatment of dysentery. In Ayurveda, powdered dry
leaves mixed with honey and betel nut juice are used
as an antiperiodic remedy. Fresh juice of curry
leaves, when combined with lime juice and sugar, is
traditionally used to manage morning sickness,
nausea, and vomiting associated with indigestion or
excessive intake of fatty foods [26], [27].
Additionally, the leaves and roots are used as bitter
tonics, anthelmintic agents, and analgesics. They are
traditionally recommended for conditions such as
piles, inflammation, leucoderma, and blood-related
disorders. Root juice is used in folk medicine to
relieve kidney-associated pain. While the fruits of M.
koenigii are edible and consumed in some regions,
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the seeds are considered toxic. The wood of the plant
is also utilized for making small agricultural tools and
implements [28], [29], [30].

Table 1 provides a comprehensive overview of the
phytochemical composition, traditional uses, and
pharmacological relevance of Murraya koenigii. The
table systematically correlates different plant parts,
including leaves, roots, bark, stem, fruits, seeds, and
the whole plant, with their major chemical
constituents  and  associated  ethnomedicinal
applications. The leaves emerge as the most
pharmacologically significant part, being rich in
carbazole alkaloids, flavonoids, tannins, essential
oils, vitamins, minerals, and dietary fibre, which
collectively account for their widespread use as
digestive  tonics, anti-inflammatory  agents,
antioxidants, and nutritional supplements [31], [32].
The table further highlights the therapeutic relevance
of non-leaf plant parts. Roots and bark are shown to
contain  alkaloids, sterols, and triterpenoids,
supporting their traditional use in the management of
pain, inflammation, skin disorders, and parasitic
infections. The fruits contribute nutritional and
antioxidant benefits due to the presence of
carotenoids, flavonoids, sugars, and organic acids,
whereas the seeds are noted for their alkaloid content
and associated toxicity, emphasizing the importance
of proper plant-part selection in traditional medicine
[33], [34].

Additionally, Table 1 wunderscores the holistic
medicinal potential of M. koenigii, as the whole plant
is reported to possess essential oils, polyphenols,
minerals, and bioactive peptides linked to
antioxidant, immunomodulatory, and central nervous
system-relaxant effects [35]. By integrating
phytochemistry with ethnomedicinal knowledge and
pharmacological relevance, the table clearly
demonstrates how the chemical diversity of M.
koenigii underpins its wide range of traditional and
therapeutic applications [36]. This consolidated
representation supports the plant’s significance as a
valuable source of bioactive compounds and provides
a scientific rationale for its continued use and future
pharmacological exploration [37], [38].
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Table 1: Phytochemical Constituents and Traditional Medicinal Uses of Murraya koenigii.

S. Plant Part Major Chemical Traditional / Pharmacological References
No. Constituents Ethnomedicinal Use Relevance
1 Leaves Carbazole alkaloids Digestive tonic Antioxidant, [39]
gastroprotective
2 Leaves Flavonoids Anti-inflammatory remedy Anti-inflammatory [40]
3 Leaves Tannins Treatment of dysentery Antidiarrheal [41]
4 Leaves Essential oils Flavoring agent Antimicrobial [42]
5 Leaves [-carotene Nutritional supplement Antioxidant [43]
6 Leaves Vitamin C Immunity booster Free radical scavenging [44]
7 Leaves Nicotinic acid Metabolic support Antihyperlipidemic [45]
8 Leaves Dietary fiber Digestive health Laxative [46]
9 Leaves Calcium Bone health Anti-osteoporotic [47]
10 Leaves Iron Blood disorders Hematinic [48]
11 Leaves Oxalic acid Digestive stimulant Mild astringent [49]
12 Leaves Glycosides Cardiac tonic (folk use) Cardioprotective [50]
13 Leaves Chlorophyll Detoxification Hepatoprotective [51]
14 Leaves Volatile oils Aromatherapy Anxiolytic [52]
15 Leaves Terpenoids Skin ailments Anti-inflammatory [53]
16 Leaves Phenolic compounds Anti-aging Antioxidant [54]
17 Leaves Proteins Nutritional support Tissue repair [55]
18 Leaves Carotenoids Eye health Vision protection [56]
19 Leaves Alkaloids Analgesic Pain modulation [57]
20 Leaves Minerals (Mg, K) Metabolic balance Electrolyte regulation [58]
21 Roots Alkaloids Kidney pain relief Analgesic [59]
22 Roots Sterols Anti-inflammatory use Anti-inflammatory [60]
23 Roots Triterpenoids Piles treatment Venotonic [61]
24 Roots Bitter principles Anthelmintic Antiparasitic [62]
25 Bark Alkaloids External eruptions Antimicrobial [63]
26 Bark Tannins Wound healing Astringent [64]
27 Bark Steroidal compounds Skin disorders Anti-inflammatory [65]
28 Stem Lignans Structural support Antioxidant [66]
29 Stem Phenolics Anti-infective Antimicrobial [67]
30 Fruits Carotenoids Nutritional use Antioxidant [68]
31 Fruits Sugars Energy source Nutritional [69]
32 Fruits Organic acids Digestive aid Digestive stimulant [70]
33 Fruits Flavonoids Liver support Hepatoprotective [71]
34 Seeds Alkaloids Not consumed (toxic) Toxicological relevance [72]
35 Whole plant Essential oils Aromatherapy CNS relaxant [9]
36 Whole plant Polyphenols Chronic disease prevention Antioxidant [73]
37 Whole plant Minerals General health tonic Metabolic support [74]
38 Whole plant Bioactive peptides Traditional immunity use Immunomodulatory [75]
39 Leaves + Alkaloids + flavonoids Diabetes management Antidiabetic [76]
Roots
40 Leaves Phenolics + oils Boils, burns, bruises Wound healing [77]
(paste)

Chemical structure of constituents present in M.

koenigii

The chemical structures illustrated in the figure
represent some of the major bioactive constituents

its diverse

pharmac

isolated from Murraya koenigii, which collectively
account for
therapeutic properties. These compounds belong to
different phytochemical classes, including alkaloids,

ological and
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terpenoids, phenolic acids, flavonoids, coumarins,
and vitamins, highlighting the chemical diversity of
the plant [78].

Carbazole alkaloids such as mahanimbine,
girinimbine, and murrayamine are characteristic
constituents of M. koenigii and are considered key
contributors to its biological activity. These alkaloids
are reported to exhibit antioxidant, anti-
inflammatory,  anticancer, antimicrobial, and
antidiabetic  properties. Their unique tricyclic
carbazole framework is associated with strong free
radical scavenging activity and modulation of various
cellular signaling pathways [79].

The presence of a-pinene and limonene, which are
monoterpenes commonly found in the essential oil of
curry leaves, explains the plant’s characteristic aroma
and its wuse in aromatherapy and cosmetic
formulations. These volatile constituents are known
for their antimicrobial, anti-inflammatory, and
anxiolytic effects and play a significant role in the
therapeutic potential of the essential oil [80].

Phenolic and polyphenolic compounds such as gallic
acid and quercetin contribute substantially to the
antioxidant capacity of M. koenigii. Gallic acid
exhibits strong free radical scavenging, antimicrobial,
and anti-inflammatory activities, while quercetin is

Mahanimbine
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well recognized for its antioxidant, cardioprotective,
anti-inflammatory, and neuroprotective effects. These
compounds support the traditional use of curry leaves
in the management of chronic inflammatory and
metabolic disorders [81].

Coumarin derivatives including xanthotoxin and
scopoletin are also present and are associated with
anti-inflammatory, hepatoprotective, antimicrobial,
and photobiological activities. These constituents
further enhance the therapeutic spectrum of the plant,
particularly in skin-related and liver disorders [82].
Additionally, a-tocopherol (vitamin E) present in M.
koenigii contributes to its nutritional and antioxidant
value. As a lipid-soluble antioxidant, a-tocopherol
protects cellular membranes from oxidative damage
and supports skin health, immune function, and
overall metabolic balance.

Overall, the chemical constituents depicted in the
figure demonstrate the multifaceted phytochemical
profile of Murraya koenigii. The synergistic action of
alkaloids,  terpenoids,  phenolics, flavonoids,
coumarins, and vitamins provides a scientific basis
for the extensive traditional and modern medicinal
applications of the plant and underscores its potential
as a valuable source of bioactive compounds for
pharmaceutical and nutraceutical development [83].
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Pharmacological activities

Extensive pharmacological investigations have been
carried out on Murraya koenigii to scientifically
validate  its  long-standing  traditional  and
ethnomedicinal uses. Experimental studies using in
vitro and in vivo models have demonstrated that
various extracts and isolated constituents of the plant
possess a broad spectrum of biological activities,
confirming its therapeutic versatility [84].

M. koenigii has shown pronounced anti-inflammatory
and antinociceptive activities, which support its
traditional wuse in the management of pain,
inflammation, and inflammatory disorders. These
effects are primarily attributed to the presence of
carbazole alkaloids, flavonoids, and phenolic
compounds that inhibit inflammatory mediators and
reduce oxidative stress. The plant has also exhibited
significant antianxiety and central nervous system-—
modulating effects, suggesting its potential role in
managing stress-related and anxiety disorders, as
reflected in traditional practices [85].

The antibacterial and antifungal activities of M.
koenigii have been widely reported against a range of
pathogenic microorganisms. Essential oils and
solvent extracts of the leaves demonstrate strong
antimicrobial effects, supporting their traditional
application in treating skin infections, wounds, and
gastrointestinal infections. These properties are
largely attributed to monoterpenes, alkaloids, and
phenolic constituents present in the plant [86].
Hepatoprotective activity of M. koenigii has been
demonstrated in experimental models of liver injury,
where the plant extracts effectively reduced liver
enzyme levels and improved histopathological
features. This protective effect is associated with the
antioxidant and free radical-scavenging properties of
flavonoids, carbazole alkaloids, and phenolic acids,
reinforcing the traditional use of curry leaves in liver-
related ailments [87].

The plant has also been extensively studied for its
antidiabetic potential. Leaf extracts have been shown
to reduce blood glucose levels, improve insulin
sensitivity, and modulate carbohydrate metabolism.
These effects validate its traditional use in managing
diabetes and metabolic disorders. In addition,
antiprotozoal activity has been reported, indicating its
effectiveness against certain parasitic infections and
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supporting its folkloric use in gastrointestinal
disorders [88].

M. koenigii exhibits strong antioxidant activity,
which plays a central role in many of its
pharmacological effects. The high content of
polyphenols, flavonoids, vitamin C, and vitamin E
contributes to effective scavenging of free radicals
and protection against oxidative damage. This
antioxidant potential underpins its role in preventing
chronic diseases and age-related disorders [89].
Furthermore, anticancer activity of M. koenigii has
gained  increasing  attention, with  studies
demonstrating the ability of its extracts and isolated
carbazole alkaloids to inhibit cancer cell proliferation,
induce apoptosis, and modulate signaling pathways
involved in tumor progression. These findings
highlight the plant’s potential as a source of novel
anticancer agents [90].

The antidiarrhoeal activity of M. koenigii further
supports its traditional use in the treatment of
dysentery and gastrointestinal disturbances. The
presence of tannins and alkaloids is believed to
reduce intestinal motility and secretion, thereby
alleviating diarrhoeal symptoms. Overall, the wide
range of pharmacological activities exhibited by
Murraya koenigii provides strong scientific support
for its traditional medicinal uses. The diverse
bioactive constituents present in the plant act
synergistically to produce therapeutic effects, making
M. koenigii a valuable candidate for further
pharmacological investigations and drug
development [91].

Conclusion

M. koenigii is widely distributed from India, Central
and Southeast Asia, Malaysia, South Africa and
Reunion Island by immigrants of South Asia and
used traditionally as analgesic, anthelmintic, anti-
inflammatory, curing piles, itching, leucoderma and
blood disorders. A thorough survey of literature
reveal that the plant has been explored for their
traditional claims in preclinical studies. Murraya
koenigii holds a great potential to be emerged as
chemically potential medicine.
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