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Abstract

Murraya koenigii (L.) Spreng., commonly known as curry leaf, is an aromatic shrub native to India and widely 
distributed throughout tropical and subtropical regions. The plant occupies an important place in traditional 
medicine systems such as Ayurveda and various folk medicines. The leaves, stem, bark, roots, fruits, and seeds 
have been traditionally employed to treat ailments such as dysentery, stomach disorders, renal pain, piles, 
inflammation, microbial infections, and morning sickness. This review synthesizes current knowledge on its 
pharmacognosy, phytochemistry, and pharmacological potential of curry leaf powder with different solvents and 
aqueous extract revealed rich profiles of carbazole alkaloids (e.g., koenigin, mahanimbine, murrayastine, and 
murrayanine), steroids, glycosides, tannins, saponins, phenols, flavonoids, quinones, terpenoids, amino acids, 
and proteins; alongside phenylpropanoids, alkanes, and sesquiterpenes contribute biochemical complexity. 
These compounds underpin a vast assortment of bioactivities such as antifungal, antidiabetic, antimicrobial, 
antioxidant, anticancer, anthelmintic, anti-inflammatory, antibacterial, antiulcer, hepatoprotective, wound healing, 
and neuroprotective effects; thereby M. koenigii (curry leaf) underscoring its potential as a promising source 
of functional and therapeutic agents; although several studies have reported the phytochemical composition 
and pharmacological properties of M. koenigii, these findings are often presented independently. This review 
aims to consolidate recent studies and integrate the relationship between major phytochemical classes and their 
corresponding pharmacological activities.
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INTRODUCTION

India is often hailed as the “Botanical Garden 
of the World,” which encompasses more 
than 50,000 plant species. Many of these 

plants are essential to traditional systems such 
as Ayurveda, Siddha, Unani, and local health 
practices, serving approximately 80% of the 
global population for primary healthcare.[1,2] 
Curry leaf is a fragrant evergreen shrub in the 
Rutaceae family – a diverse group that includes 
around 150 genera and 1600 species.[3] 
Regionally, it is known as Karuveppilai in Tamil, 
Mitha Neem or Kurry Patta in Hindi, Barsunga 
in Bengali, and Surabhinimba in Sanskrit, 
reflecting its cultural and ethnomedicinal 
importance.[2] Within the genus Murraya, 
Murraya koenigii is one of the two species 
predominantly distributed in India, alongside 
M. paniculata (L.). The leaves are extensively 

incorporated into Indian cuisine due to their characteristic 
aroma and flavor imparted by volatile compounds such 
as P-caryophyllene, O-phellandrene, P-gurjunene, and 
P-elemene. Compounds such as β-pinene, β-caryophyllene, 
β-phellandrene, and α-pinene contribute to antimicrobial and 
food preservative properties either individually or through 
synergistic interactions. Nutritionally, curry leaves are rich 
in vitamins A, B, C, E, iron, and folic acid; combat oxidative 
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stress through antioxidants such as tocopherol, β-carotene 
and lutein supporting liver health, neuroprotection, and 
potential anti-cancer effects.[5] The plant’s therapeutic power 
comes from bioactive secondary metabolites, including 
alkaloids (koenimbine, koenine, mahanimbine, and 
girinimbine), carbazoles (murrayacine, murrayazolidine, 
and murrayazoline), flavonoids, glycosides, and others such 
as mukoeic acid, bismahanine, murrayanine, and koenigine-
quinones. In addition, essential oils extracted from plants 
offer skin moisturizing benefits, and its extracts neutralize 
reactive oxygen species, thereby enhancing its pharmaceutical 
relevance. Curry leaf is available in morphotypes such 
as dwarf and brown, which vary in aroma and growth. In 
traditional Indian medicine, M. koenigii described as a 
tonic and stomachic herb is commonly employed in treating 
ailments such as edema, bruises, inflammation, piles, 
diarrhea, and even for snake bites.[6-8] Various plant parts, 
including leaves, bark, roots, and seeds, contain abundant 
bioactive compounds that exhibit antioxidant, antimicrobial, 
and hepatoprotective properties. Due to its extensive culinary 
application and ethnopharmacological significance, scientific 
investigations on curry leaf have intensified in recent 
decades, particularly focusing on its phytochemical diversity 
and pharmacological potential. Current research on M. 
koenigii has generated substantial information regarding its 
phytochemical composition and pharmacological properties. 
However, the available evidence remains fragmented, with 
most studies focusing on individual phytochemicals or isolated 
pharmacological activities. In addition, methodological 
variations in extraction procedures, phytochemical profiling, 
and biological evaluation have contributed to inconsistencies 
in the reported findings, limiting direct comparison among 
studies. The state-wise area and production statistics of curry 
leaf cultivation during 2023–2025 are presented in Figure 1 
source obtained from India Stat database (2025).

Traditional uses

Curry leaf, scientifically known as M. koenigii, traditionally 
serves as a fragrance enhancer in soaps, employing its 
dried leaf powder, fresh foliage, and essential oil. These 
essential oils are particularly popular in soaps and cosmetic 
industries, as well as in aromatherapy, and are often used 

to add flavor to soups, curries and other dishes.[9-11] Curry 
leaves are particularly advantageous for women experiencing 
osteoporosis, calcium deficiency and similar issues, as they 
serve as an excellent natural calcium supplement, boasting 
high nutritional content with significant levels of iron, 
calcium, and vitamins A, B, B2, and C.[12] The entire plant 
has been employed as an antidiarrheal, antidepressant, 
stimulant, hair tonic and for treating diabetes, kidney pain 
and vomiting, with its different parts offering unique benefits: 
the stem (datan for strengthening teeth and gums), bark (as 
a stomachic, hair tonic, and carminative), leaves (anti-ulcer, 
analgesic, anti-anemic, purgative, flavoring and seasoning, 
and memory enhancement), and fruits (astringent) and 
roots (cooling agents, reducing inflammation, and itching 
and addressing blood disorders).[13] Conventionally, fresh 
curry foliage gets heated with coconut fat till it blackens, 
producing a superior scalp serum that diminishes premature 
graying and promotes hair growth. In historical practices, it 
has been used as diarrhea control, bloodstream purification, 
inflammatory suppression, and antidepressant.[14-16] Recent 
pharmacognostic and ethnopharmacological investigations 
have also validated several traditional medicinal uses of 
M. koenigii.[4,17]

PHYTOCHEMICAL

The mature curry leaves consist of 63.2% of moisture, 8.8% 
of protein, 39.4% of carbohydrates, 1.15% of nitrogen, 
6.15% of fat, 18.92% of total sugars, 14.6% of starch, and 
6.8% of crude fiber. Recent investigations have confirmed 
the presence of diverse secondary metabolites, particularly 
carbazole alkaloids, flavonoids, terpenoids, and phenolic 
compounds, which contribute significantly to the biological 
activities of M. koenigii.[18,19] Among these, carbazole 
alkaloids are the most extensively investigated due to their 
significant pharmacological potential. However, variations 
in phytochemical composition have been reported across 
studies due to differences in plant source, extraction 
methods, solvents, and analytical techniques. Furthermore, 
most studies emphasize qualitative identification, whereas 
comprehensive quantitative profiling and phytochemical-
pharmacological correlations remain limited. Therefore, 
standardized extraction protocols and advanced analytical 
approaches are essential to improve the reproducibility 
and therapeutic interpretation of phytochemical findings. 
Nutritional and extractive composition is shown in Figure 2 as 
a heat map. The major phytochemical components reported in 
M. koenigii are outlined in Tables 1-3. Relationship between 
major phytochemical classes and pharmacological activities 
is shown in Table 4.

PHARMACOLOGICAL ACTIVITY

Several recent studies have summarized the broad spectrum 
of pharmacological activities exhibited by M. koenigii, 

Figure 1: Graphical presentation of state-level data on curry 
leaf area and production (2023–2025)
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including antioxidant, antimicrobial, antidiabetic, anti-
inflammatory and hepatoprotective effects.[4,20] The diverse 
pharmacological activities reported for M. koenigii, 
including antioxidant, antibacterial, antifungal, antidiabetic, 
anthelmintic, anti-inflammatory, and hepatoprotective 
effects, are summarized in Figure 3.

Antifungal activity

Mahanimbine, murrayanine, and girinimbine obtained 
from stem bark showed anti-fungal activity toward human 
pathogenic fungi.[53] M. koenigii (curry leaves) exhibits 
strong antifungal activity, mainly from its essential oils and 
phytochemicals such as terpenoids, alkaloids, flavonoids, 
tannins, saponins, and phenolics. Leaf extracts – alcoholic, 
methanolic and ethanolic prove effective in vitro, supporting 
traditional folk medicine uses for treating diarrhea, dysentery, 
and skin eruptions.[54] These compounds inhibit mycelial 
growth and target fungi such Candida tropicalis, Aspergillus 
niger, Candida albicans, Microsporum gypseum, Aspergillus 
fumigatus, Rhizoctonia solani, Colletotrichum falcatum, 
and Fusarium oxysporum.[55,56] Quantitative analyses from 
multiple studies revealed inhibition zones ranging from 12 

to 28 mm depending on extract concentration and fungal 
strain susceptibility. Acetone extract from fresh leaves 
of M. koenigii yields three key carbazole alkaloids – 
murrayanol, mahanine, and mahanimbine – which deliver 
strong antifungal effect exceeding 70% under in vitro 
conditions along with antimicrobial, topoisomerase Ⅰ and Ⅱ 
inhibition, and mosquito-killing activity.[1] Meta-synthesis 
of available reports suggested that ethanolic and methanolic 
extracts consistently exhibited stronger antifungal activity 
than aqueous extracts, likely due to improved extraction 
efficiency of terpenoids and carbazole alkaloids.

Antibacterial activity

Antibiotic resistance has driven the evaluation of plant-
driven antimicrobial agents. The leaf extract has a wide range 
of antibacterial activity in both Gram-positive and Gram-
negative bacteria such Escherichia coli, Staphylococcus 
aureus, Streptococcus spp., Proteus spp., and Klebsiella 
pneumoniae. The antibacterial activity of acetone, methanol, 
and ethanol extracts is mainly due to the presence of 
carbazole alkaloids such as mahanine, mahanimbine, and 
murrayanol. The synthesized results obtained quantitative 
data showed that the inhibition zones were 10–25 mm when 
the extract concentration was 50–500 µg/mL.[57,58] Methanol 
and ethanol leaf extracts exhibit strong activity, while isolated 
pyranocarbazoles further enhance their efficacy. These natural 
compounds offer a safer way to fight infections, perfect for 
adding to everyday meals as a preventive remedy.[59]

Rising antibiotic resistance has sparked interest in natural 
alternatives like curry leaves (M. koenigii), which offer potent 
antibacterial effects with minimal side effects.[60] Isolated 
pyranocarbazoles exhibited enhanced antibacterial activity, 
particularly against K. pneumoniae and S. aureus.[15] Green 
synthesized silver nanoparticles (AgNPs) from M. koenigii 
were found to be active against multidrug resistant (MDR) 
bacterial strains.[61] Furthermore, the essential oil was able to 
reduce the biofilm formation by about 80% in Pseudomonas 
aeruginosa, which is attributed to the components 
cinnamaldehyde, linalool, and spathulenol.[62] Similarly, 
ethanol leaf extracts were also found to be antimycobacterial 
against Mycobacterium smegmatis (IC50 400 µg/mL) 
and synergistic against Mycobacterium bovis Bacillus 
Calmette-Guérin and M. smegmatis in combination with 
rifampicin.[63,64] Comparative studies also showed ethanol 
extracts exhibit similar antibacterial activity to amikacin and 
gentamicin against S. aureus, E. coli, Streptococcus spp., and 
Proteus spp., but lesser activity against K. pneumoniae and 
P. aeruginosa.[65]

Overall, it is concluded that ethanol and methanol extracts 
consistently show higher antibacterial activity as compared 
to other solvent extracts and that carbazole alkaloids, 
essential oils and AgNPs synthesized by the plants contribute 
to improving the antibacterial activity against susceptible 
and MDR bacterial pathogens. The results suggest that 

Figure 2: Heat map of nutritional and extractive composition

Figure 3: Pharmacological activity of curry leaves
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Table 1: Alkaloid compounds in curry leaf
Compound Molecular formula Plant part References
Mahanine C23H25NO2 Leaves, stem bark and seeds [13,21‑24]

Mahanimbine C23H25NO Leaves, roots, seeds and fruits [13,23,24]

Murrayanol C25H29NO2 Leaves, roots and fruits [13,23,24]

Murrayone (Coumarine) C15H14O4 Leaves [21‑24]

Murrayacinine C23H23NO2 Leaves, stems [27,28]

Murrayanine C14H11NO2 Stem bark [13,25]

Murrayamine B C24H27NO2 Leaves and stems [29]

Murrayamine E C23H25NO2 Leaves and stems [29]

Murrayakonine A C37H36N2O2 Leaves and stems [14]

Murrayakonine B C23H23NO2 Leaves and stems [14]

Murrayakonine C C24H25NO3 Leaves and stems [14]

Murrayakonine D C23H25NO2 Leaves and stems [14]

Mahanimbinine C23H27NO2 Leaves and seeds [30]

Murrayazoline C23H25NO Leaves, stem and stem [13,26]

Murrayazolinol C23H25NO2 Stems bark [13,25]

Murrayazolinine C23H27NO2 Leaves and seeds [31]

Koenine C18H17NO2 Leaves [32]

Koenoline C14H13NO2 Leaves, seeds [33]

Koenigine C19H19NO3 Leaves [13,23,24]

8,8” ‑Biskoenigine C38H36N2O6 Leaves and stem [33]

Koenimbine C19H19NO2 Leaves, fruits [13,22‑24]

Koenigicine C20H21NO3 Leaves, stems [21‑24]

Koenimbidine C20H21NO3 Leaves, roots [21,22,24]

Iso‑koenidine C20H22NO3 Leaves [35]

Iso‑koenigine C19H20NO3 Leaves [35]

Mukonine C15H13NO3 Leaves, stems and roots [36]

Mukonal C13H9NO2 Stems [37]

Mukoeic acid C14H11NO3 Leaves, stems [13,25]

Mukonicine C20H21NO3 Fruits, seeds and leaves [38]

Mukoenine A C18H19NO Roots and stem bark [13,25]

Mukoenine B C23H25NO2 Roots and stem bark [13,25]

Mukoline C14H13NO2 Roots [13,25]

Mukolidine C14H11NO2 Roots and stem bark [13,25]

Girinimbine C18H17NO  Stems bark, roots, and seeds [13,26]

Glycozoline C14H13NO Stems [39,40]

Girinimbilol C18H19NO Leaves [21,22]

Bis‑7‑hydroxygirinimbine C36H32N2O4 Leaves [41]

O‑Methylmurrayamine A C19H20NO2 Leaves [21‑24]

Mahanimbicine C23H25NO Leaves [21‑24]

Bicyclomahanimbicine C23H25NO Leaves [21‑24]

Cyclomahanimbine C23H25NO Leaves [21,22]

Isomahanimbine C23H25NO Leaves and roots [21‑24]

Isomahanine C23H25NO2 Leaves, seeds and fruits [13,21,22]

Mahanimboline C23H25NO2 Leaves [13]

(Contd...)
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M. koenigii could be a source of bioactive compounds for 
developing alternative antibacterials.

Antidiabetic activity

The antidiabetic activity of M. koenigii has been 
investigated using different extracts, isolated compounds, 
and experimental compounds, including animal studies and 
limited human investigations. Mahanimbine, isolated from 
the petroleum ether extract by column chromatography, 
inhibited α-amylase activity more effectively than 

acarbose and reduce blood glucose levels by 25–48% after 
21 days.[66,78] It has also been reported to stimulate insulin 
secretion from pancreatic β-cells, thereby reducing blood 
glucose levels.[67] Dietary supplementation with M. koenigii 
leaves produced hypoglycemic and antihyperglycemic effects 
in rats.[68] Ethanolic leaf extracts reduced blood glucose 
through antioxidant and insulin–mimetic mechanisms,[69] 
while also decreasing malondialdehyde levels, increasing 
glutathione, and improving insulin resistance (homeostatic 
model assessment for insulin resistance).[70,71] Oral aqueous 
extracts lowered blood glucose in alloxan-induced diabetic 
rabbits and rats,[72-77] whereas chloroform extracts (250–
500 mg/kg) were effective in alloxan-induced rats.[78] Fresh 
fruit juice also reduces blood glucose levels in diabetic 
rats.[79] In addition to koenidine, mahanimbine was associated 
with reduced postprandial blood glucose levels and improved 
insulin sensitivity in rats with type 2 diabetes.[80]

Studies showing that antidiabetic activity of M. koenigii 
consistently exhibits glucose-lowering activity in preclinical 
studies, whereas evidence from human studies remains 
limited.

Antioxidant activity

Adding M. koenigii leaf powder to high-fat diets significantly 
cuts lipid peroxidation (thiobarbituric acid reactive 
substances) levels.[10,81] Its carbazole alkaloids serve as 
potent natural antioxidants, key to preventing diseases tied 

Table 1: (Continued)
Compound Molecular formula Plant part References
Phebalosin C15H14O4 Leaves [21‑24]

Pyrayafoline D C23H25NO2 Leaves and stem bark [13,21,22]

Bispyrayafoline C48H56N2O4 Fruits [42]

Isolongifolene C15H24 Leaves [13]

Euchrestine B C24H29NO2 Leaves [21,22]

Bismurrayafoline E C48H56N2O4 Leaves [21,22]

Osthol C15H16O3 Stem bark [13,25]

Umbelliferone C9H6O3 Stem bark [13,25]

(M)‑murrastifoline‑F C28H24N2O2 Roots and stem bark [13,25]

3‑Methyl‑9H‑carbazole‑9‑carbaldehyde C14H11NO Roots [13,25]

Bismahanine C46H48N2O4 Roots and stem bark [13,25]

Bikoeniquinone A C27H20N2O3 Roots and stem bark [13,25]

Bismurrayaquinone C26H16N2O4 Roots and stem bark [13,25]

3‑Methylcarbazole C13H11N Roots [13]

Murrayafoline A C14H13NO Roots [13]

Kurryam C20H21NO4 Leaves [43]

Karapinchamine A C23H27NO Leaves [34]

Karapinchamine B C23H25NO2 Leaves [29]

N‑Benzyl carbazole A C27H28NO5 Leaves, stems [35]

N‑Benzyl carbazole B C26H25NO4 Leaves, stems [35]

Table 2: Flavonoid compounds in leaves
Compound name Molecular 

formula
References

Quercetin C15H10O7 [44]

Apigenin C15H10O5 [44]

Kaempferol C15H10O6 [44]

Rutin C27H30O16 [44]

Catechin C15H14O6 [44]

Myricetin C15H10O8 [44]

4‑O‑β‑d‑Rutinosyl‑3 
‑methoxyphenyl‑1‑propanone

C22H32O12 [35]

1‑O‑β‑d‑Rutinosyl‑2(R)‑ 
ethyl‑1‑pentanol

C19H36O10 [35]

8‑Phenylethyl‑O‑β‑d‑rutinoside C20H30O10 [45]
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(about 2 months) protects kidneys to improve body weight, 
creatinine, urine volume, urinary albumin, and serum glucose 
levels. Ideal as a food adjuvant for diabetics, easing oxidative 
stress, and beta-cell damage.[82]

Curry leaves compounds such as koenigine and mahanimbine 
from leaves exhibit strong antioxidant activity;[25] using the 
β-carotene-linoleic acid method, oleoresin extract led with 
83.2% activity at 100 ppm, whereas water and methanol 
extracts followed at 16.7% and 11.3%. Butyl hydroxyanisole, 
a synthetic antioxidant, demonstrated 90.2% activity at the 
same concentration.[83] Ethanol leaf extract against free radical 
scavenging through 1,1-diphenyl-2-picrylhydrazyl (63.54% 
inhibition) and no methods show high antioxidant activity.[84,85]

Anthelmintic activity

Curry leaf extracts (ethanolic, aqueous, and methanolic) 
demonstrated significant anthelmintic activity against 
earthworms like Pheretima posthuma – comparable to 
the prescription medication Piperazine. Leaf tannins 
(polyphenols) having anthelmintic properties, bind to 
parasites proteins/glycoproteins in the gut or cuticle, 
paralyzing worms in 18 min (methanolic extract) and killing 
them by 45 min at higher doses.[86]

Alcohol-based extracts from curry leaves deliver stronger 
anthelmintic effects compared to petroleum ether extracts.[87] 
Water and ethanol-based extracts from M. koenigii roots exhibits 
strong vermifugal effects toward Eudrilus eugeniae.[88]

Anti-inflammatory activity

Several studies have evaluated anti-inflammatory activity of 
M. koenigii using different extraction solvents and doses. In 
carrageenan-induced paw edema in Wistar albino rats, the 
ethanolic leaf extract (250 mg/kg) showed higher activity 
than the aqueous extract, whereas hexane and petroleum 
ether and chloroform extracts.[89] Similarly, the methanolic 
leaf extract (400 mg/kg) showed higher activity than the 
aqueous extract, whereas hexane and petroleum ether extracts 
exhibited little or no anti-inflammatory effect.[90] The alcohol 
tincture of the stem bark (1 g/kg) and crude root extracts also 
demonstrated anti-inflammatory activity. In addition, the 
ethanolic extract (300–400 mg/kg) exhibited antihistaminic 
activity through mast cell stabilization.[13,91] Comparison 
of the available studies suggests that extraction solvent is 
a key factor influencing the anti-inflammatory activity of 
M. koenigii, with polar extracts generally exhibiting higher 
activity than non-polar solvents.

Hepatoprotective activity

M. koenigii leaf extract protects the liver through 
synergistic action of carbazole alkaloids (girinimbine, 
mahanimbine, isomahanimbine, mahanine, murrayazoline, 

Table 3: Terpenoid compounds in leaves
Compound Molecular 

formula
References

β‑Elemene C15H24 [39]

β‑Bisabolene C15H24 [5]

β‑Caryophyllene C15H24 [5]

α‑Capaene C15H24 [46]

α‑Humulene C15H24 [46]

Dehydro aromadendrene C15H22 [47]

Aromadendrene C15H24 [48]

Junipene C15H24 [49]

β‑Selinene C15H24 [50]

Cadinene C15H26 [49]

Myrcene C10H16 [51]

β‑Pinene C10H16 [51]

p‑Cymene C10H14 [51]

Limonene C10H16 [51]

1,8‑Cineole C10H18O [51]

[Z]‑β‑Ocimene C10H16 [51]

[E]‑β‑Ocimene C10H16 [51]

𝛾‑Terpinene C10H16 [51]

α‑Terpinolene C10H16 [51]

Linalool C10H18O [51]

1‑Octen‑3 yl acetate C10H18O2 [51]

3‑Octanyl acetate C10H20O2 [51]

Allo‑ocimene C10H16 [51]

α‑Terpineol C10H18O [51]

Nerol C10H18O [51]

Carvone C10H14O [51]

α‑Gurjunene C15H24 [51]

Germacrene D C15H24 [51]

α‑Amorphene C15H24 [51]

Elemol C15H26O [51]

Viridiflorol C15H26O [51]

𝛾‑Eudesmol C15H26O [51]

B‑Eudesmol C15H26O [51]

A‑Eudesmol C15H26O [51]

Blumenol A C13H20O3 [52]

Blumenol C C13H22O2 [52]

Icariside B1 C19H30O8 [52]

Loliolide C11H16O3 [52]

(‑)‑Epiloliolide C11H16O3 [52]

to oxidative damage from lipid peroxidation. Leaf powder 
reduces malondialdehyde while modulating hydroperoxide 
levels, conjugated dienes, superoxide dismutase, and catalase 
in liver/heart. Oral feeding streptozotocin diabetic rats 
15% leaf powder + 10% Brassica juncea seeds for 60 days 
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and murrayazolidine) and ascorbic acid, α-tocopherol 
and minerals (Zn, Cu, and Fe); these act as free radical 
quenchers, stabilizing hepatocyte membranes, and curbing fat 
metabolism. Aqueous extracts preserve healthy hepatocyte 
structure against ethanol damage, comparable to L-ornithine-
L-aspartate, while acetone dried bark extract provide superior 
protection of liver cells from control groups and other 
solvents in CC14-induced liver damage. Crude water extract 
shields against ethanol-induced hepatotoxicity in animals, 
countering chronic alcohol harm while maintaining the 
enzyme oxidant level.[92] Water extract of carbazole alkaloids 
+ tannins protects HepG2 cells from ethanol-induced 
hepatotoxicity, keeping enzymatic and non-enzymatic 
antioxidants normal and cells intact.[93] Hydro-ethanolic leaf 
extract blunt CC14 liver damage in rats, slashing hepatic 
markers and maintaining the enzymatic antioxidants level.[94] 
Overall, synthesis of hepatoprotective studies indicates that 
aqueous and hydroethanolic extracts provide superior liver 
protection through membrane stabilization, free radical 
scavenging, and modulation of oxidative stress pathways.

CONCLUSION

M. koenigii (curry leaf) is a valuable medicinal and culinary 
plant possessing a rich repertoire of bioactive phytochemicals, 
particularly carbazole alkaloids, flavonoids, terpenoids, 
and phenolic compounds. Evidence from traditional usage 
and contemporary scientific investigations demonstrates its 

diverse pharmacological properties, including antioxidant, 
antimicrobial, antidiabetic, anti-inflammatory, anthelmintic, 
and hepatoprotective activities. Recent studies have further 
strengthened the therapeutic relevance of curry leaves and 
highlighted their potential application in pharmaceutical, 
nutraceutical and functional food industries. Nevertheless, 
additional mechanistic investigations, toxicity evaluations, 
and clinical studies are required to fully establish the efficacy 
and safety of its bioactive constituents for future drug-
development and health-promoting applications.
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Table 4: Relationship between major phytochemical classes and pharmacological activities
Phytochemical 
class

Major compounds Pharmacological 
activities

Proposed mechanism References

Carbazole 
alkaloids

Mahanine, 
Mahanimbine, 
Girinimbine, Koenimbine

Anticancer, 
Antidiabetic, 
Antimicrobial

Apoptosis induction, enzyme inhibition, 
modulation of cellular signaling pathways

[19,22,46,80]

Flavonoids Quercetin, Kaempferol, 
Rutin

Antioxidant, 
Anti‑inflammatory

Free radical scavenging, inhibition of 
oxidative stress and inflammatory mediators

[4,44,84]

Phenolics Phenolic acids, 
Polyphenols 

Antioxidant, 
Hepatoprotective

Reactive oxygen species neutralization and 
protection against oxidative damage

[4,70,94]

Terpenoids β‑Caryophyllene, 
Limonene, ⍺‑Pinene

Antimicrobial, 
Anti‑inflammatory

Disruption of microbial cell membranes and 
modulation of inflammatory responses

[19,49,51]

Tannins Various tannins Anthelmintic, 
Antimicrobial

Protein precipitation and interference with 
parasite metabolism

[18,86]

Saponins Saponins Antimicrobial, 
Antifungal

Membrane permeabilization and disruption 
of microbial cell integrity

[18,54,56]

Quinones Carbazole quinones Anticancer, 
Antioxidant

Induction of oxidative stress in target cells 
and modulation of redox pathways

[20,32,41]

Glycosides Rutinosides, Icariside 
B1

Antioxidant, 
Hepatoprotective

Radical scavenging and cellular protective 
effects

[4,52,94]

Steroids Phytosterols Anti‑inflammatory Cytokine modulation and stabilization of 
inflammatory responses

[12,13,95]

Amino acids 
and proteins

Essential amino acids 
and proteins

Nutritional 
benefits

Protein synthesis, tissue maintenance and 
metabolic regulation

[11,17,21]



Sri, et al.: Phytochemicals and pharmacological potential of curry leaf

Asian Journal of Pharmaceutics • Jul-Sep 2026 • 20 (3) | 2201

koenigii (L.) Spreng and Murraya paniculata (L.) Jack. 
Bangladesh J Pharmacol 2008;3:59-63.

6.	 Nadkarni K, Nadkarni AK. Indian Materia Medica. 
Vol. 1. Bombay: Popular Prakashan Pvt (Ltd).; 1976. 
p. 799.

7.	 Verma S, Arya S, Aman R. A review on medicinal plants 
in north region of India: Traditional use in Vedic culture 
and their pharmacological properties. TMR Integr Med 
2022;6:e22026.

8.	 Warrier PK. Indian Medicinal Plants: A Compendium of 
500 Species. Hyderabad: Orient Blackswan; 1993.

9.	 Gupta P, Nahata A, Dixit VK. An update on Murraya 
koenigii spreng: A multifunctional Ayurvedic herb. 
Zhong Xi Yi Jie He Xue Bao 2011;9:824-33.

10.	 Saini SC, Reddy GB. A review on curry leaves (Murraya 
koenigii): Versatile multi-potential medicinal plant. Am J 
Phytomed Clin Ther 2015;3:363-8.

11.	 Shaikh H, Shaikh S, Rao P. A review on Indian traditional 
herb Murraya koenigii its nutritive and medicinal 
properties in Human health management. World J Pharm 
Res 2020;9:850-63.

12.	 Handral HK, Pandith A, Shruthi SD. A review on 
Murraya koenigii: Multipotential medicinal plant. Asian 
J Pharm Clin Res 2012;5:5-14.

13.	 Gahlawat DK, Jakhar S, Dahiya P. Murraya koenigii 
(L.) Spreng: An ethnobotanical, phytochemical and 
pharmacological review. J Pharmacogn Phytochem 
2014;3:109-19.

14.	 Nalli Y, Khajuria V, Gupta S, Arora P, Riyaz-Ul-
Hassan S, Ahmed Z, et al. Four new carbazole alkaloids 
from Murraya koenigii that display anti-inflammatory 
and anti-microbial activities. Org Biomol Chem 
2016;14:3322-32.

15.	 Joshi T, Jain T, Mahar R, Singh SK, Srivastava P, 
Shukla  SK, et al. Pyranocarbazoles from Murraya 
koenigii (L.) Spreng. As antimicrobial agents. Nat Prod 
Res 2018;32:430-4.

16.	 Sharma S, Handu S, Dubey AK, Sharma P, Mediratta  P, 
Ahmed QM. Anti-anxiety and anti-depressant like 
effects of Murraya koenigii in experimental models of 
anxiety and depression. Anc Sci Life 2017;36:215-9.

17.	 Mandal S. Murraya koenigii: A source of bioactive 
compounds for inflammation and pain management. 
Curr Bioact Compd 2025;22:e15734072348822.

18.	 Gahtori K, Aggarwal C, Tyagi M, Bajpai AB, 
Srivastava N, Singh S, et al. Review on Murraya koenigii: 
Dietary supplements and highly prosperous plants of 
pharmacological value. Sci Temper 2022;13:108-14.

19.	 Singh S, Ahuja A, Murti Y, Khaliq A. Phyto-
pharmacological review on Murraya koenigii (L.) Spreng: 
As an indigenous plant of India with high medicinal 
potential. Chem Biodivers 2023;20:e202300483.

20.	 Balakrishnan R, Vijayraja D, Jo SH, Ganesan P, 
Su-Kim I, Choi DK. Medicinal profile, phytochemistry, 
and pharmacological activities of Murraya koenigii and 
its primary bioactive compounds. Antioxidants (Basel) 
2020;9:101.

21.	 Igara CE, Omoboyowa DA, Ahuchaogu AA, Orji NU, 
Ndukwe MK. Phytochemical and nutritional profile of 
Murraya koenigii (Linn) Spreng leaf. J Pharmacogn 
Phytochem 2016;5:7.

22.	 Samanta SK, Kandimalla R, Gogoi B, Dutta KN, 
Choudhury P, Deb PK, et al. Phytochemical portfolio 
and anticancer activity of Murraya koenigii and its 
primary active component, mahanine. Pharmacol Res 
2018;129:227-36.

23.	 Ramsewak RS, Nair MG, Strasburg GM, DeWitt DL, 
Nitiss JL. Biologically active carbazole alkaloids from 
Murraya koenigii. J Agric Food Chem 1999;47:444-7.

24.	 Joshi BS, Kamat VN, Gawad DH. On the structures 
of girinimbine, mahanimbine, isomahanimbine, 
koenimbidine and murrayacine. Tetrahedron 
1970;26:1475-82.

25.	 Tachibana Y, Kikuzaki H, Lajis NH, Nakatani N. 
Antioxidative activity of carbazoles from Murraya 
koenigii leaves. J Agric Food Chem 2001;49:5589-94.

26.	 Srivastava SK, Srivastava SD. New constitutents and 
biological activity of the roots of Murraya koenigii. 
J Indian Chem Soc 1993;70:655-9.

27.	 Chakraborty DP, Bhattacharyya P, Islam A, Roy S. Structure 
of Murrayacinine: A New Carbazole Alkaloid from Murraya 
koenigii Spreng. India: Chemind Industry; 1974.

28.	 Reisch J, Adebajo AC, Kumar V, Aladesanmi AJ. 
Two carbazole alkaloids from Murraya koenigii. 
Phytochemistry 1994;36:1073-6.

29.	 Nakamura S, Nakashima S, Oda Y, Yokota N, Fujimoto K, 
Matsumoto T, et al. Alkaloids from Sri Lankan curry-leaf 
(Murraya koenigii) display melanogenesis inhibitory 
activity: Structures of karapinchamines A and B. Bioorg 
Med Chem 2013;21:1043-9.

30.	 Nutan MT, Hasan CM, Rashid MA. Bismurrayafoline E: 
A new dimeric carbazole alkaloid from Murraya 
koenigii. Fitoterapia 1999;70:130-3.

31.	 Bhattacharyya P, Chowdhury BK. 2-methoxy-3-
methylcarbazole from Murraya-koenigii. Indian J Chem 
1985;24:452-69.

32.	 Saha C, Chowdhury BK. Carbazoloquinones from 
Murraya koenigii. Phytochemistry 1998;48:363-6.

33.	 Fiebig M, Pezzuto JM, Soejarto DD, Kinghorn AD. 
Koenoline, a further cytotoxic carbazole alkaloid from 
Murraya koenigii. Phytochemistry 1985;24:3041-3.

34.	 Wang YS, He HP, Hong X, Zhao Q, Hao XJ. A new 
binary carbazole alkaloid from Murraya koenigii. Chin 
Chem Lett 2002;13:849-50.

35.	 Ma Q, Tian J, Yang J, Wang A, Ji T, Wang Y, et al. 
Bioactive carbazole alkaloids from Murraya koenigii 
(L.) Spreng. Fitoterapia 2013;87:1-6.

36.	 Bakar NH, Sukari MA, Rahmani M, Sharif AM, 
Khalid K, Yusuf UK. Chemical constituents from stem 
barks and roots of Murraya koenigii (Rutaceae). Malays 
J Anal Sci 2007;11:173-6.

37.	 Wang W, Zhou Z, Zhou X, Chen L, Bie S, Jing Z. 
Mukonal exerts anticancer effects on the human breast 
cancer cells by inducing autophagy and apoptosis 



Sri, et al.: Phytochemicals and pharmacological potential of curry leaf

Asian Journal of Pharmaceutics • Jul-Sep 2026 • 20 (3) | 2202

and inhibits the tumor growth in vivo. AMB Express 
2020;10:148.

38.	 Mukherjee M, Mukherjee S, Shaw AK, Ganguly 
SN. Mukonicine, a carbazole alkaloid from leaves of 
Murraya koenigii. Phytochemistry 1983;22:2328-9.

39.	 Narasimhan NS, Paradkar MV, Chitguppi VP, 
Kelkar SL. Alkaloids of Murraya koenigii. Structures 
of mahanimbine, koenimbine, (‐)‐mahanine, koenine, 
koenigine, koenidine, and (+)‐isomahanimbine. Indian 
J. Chem 1975;13:993.

40.	 Adesina S, Olatunji O, Bergenthal D, Reisch J. New 
biogenetically-significant constituents of Clausena 
anisata and Murraya koenigii. Die Pharmazie. 1988;43 
3: 221-2.

41.	 Ito C, Thoyama Y, Omura M, Kajiura I, Furukawa  H. 
Alkaloidal constituents of Murraya koenigii. 
Isolation and structural elucidation of novel binary 
carbazolequinones and carbazole alkaloids. Chem 
Pharm Bull 1993;41:2096-100.

42.	 Tachibana Y, Kikuzaki H, Lajis NH, Nakatani N. 
Comparison of antioxidative properties of carbazole 
alkaloids from Murraya koenigii leaves. J Agric Food 
Chem 2003;51:6461-7.

43.	 Mandal S, Nayak A, Banerjee SK, Banerji J, 
Banerji A. A new carbazole alkaloid from Murraya 
koenigii Spreng (Rutaceae). Nat Prod Commun 
2008;3:1934578X0800301019.

44.	 Noolu B, Gogulothu R, Bhat M, Qadri SS, Reddy VS, 
Reddy GB, et al. In vivo inhibition of proteasome activity 
and tumour growth by Murraya koenigii leaf extract in 
breast cancer xenografts and by its active flavonoids 
in breast cancer cells. Anticancer Agents Med Chem 
2016;16:1605-14.

45.	 Umehara K, Hattori I, Miyase T, Ueno A, Hara S, 
Kageyama C. Studies on the constituents of leaves of 
Citrus unshiu Marcov. Chem Pharm Bull 1988;36:5004-8.

46.	 Mitra A, Mitra A, Mahadevappa M. Antidiabetic and 
hypolipidemic effects of mahanimbine (carbazole 
alkaloid) from Murraya koenigii (rutaceae) leaves. Int J 
Phytomed 2010;2:22-30.

47.	 Syam S, Abdul AB, Sukari MA, Mohan S, Abdelwahab SI, 
Wah TS. The growth suppressing effects of girinimbine 
on HepG2 involve induction of apoptosis and cell cycle 
arrest. Molecules 2011;16:7155-70.

48.	 Sindhu RK, Arora S. Phytochemical and 
pharmacognostical studies on Murraya koenigii L. 
Spreng roots. Drug Invent Today 2015;7:41.

49.	 Thi Nguyen TT, The Diep T, Hoang V, Mai Vo TH, 
Duus F, Ngoc Le T. Investigation of curry leaf essential 
oils of Murraya koenigii Spreng. Growing in the South 
of Vietnam. J Essent Oil Bear Plants 2012;15:1021-9.

50.	 Nagappan T, Ramasamy P, Vairappan CS. 
Chemotaxonomical markers in essential oil of Murraya 
koenigii. Nat Prod Commun 2012;7:1375-8.

51.	 Rajendran MP, Pallaiyan BB, Selvaraj N. Chemical 
composition, antibacterial and antioxidant profile of 
essential oil from Murraya koenigii (L.) leaves. Avicenna 

J Phytomed 2014;4:200-14.
52.	 Ma QG, Wang YG, Liu WM, Wei RR, Yang JB, 

Wang AG, et al. Hepatoprotective sesquiterpenes and 
rutinosides from Murraya koenigii (L.) Spreng. J Agric 
Food Chem 2014;62:4145-51.

53.	 Ordonez AA, Gomez JD, Vattuone MA. Antioxidant 
activities of Sechium edule (Jacq.) Swartz extracts. Food 
Chem 2006;97:452-8.

54.	 Maswada HF, Abdallah SA. In vitro antifungal activity of 
three geophytic plant extracts against three post-harvest 
pathogenic fungi. Pak J Biol Sci 2013;16:1698-705.

55.	 Kishore N, Dubey NK, Tripathi RD, Singh SK. 
Fungitoxic activity of leaves of some higher plants 
1982;5:9-10.

56.	 Rajnikant KS, Chattree A. Antioxidant and antifungal 
potential of Murraya koenigii leaves extracts (crude) and 
essential oil. Chem Sci 2015;4:222-6.

57.	 Nutan MT, Hasnat A, Rashid MA. Antibacterial and 
cytotoxic activities of Murraya koenigii 1998:173-175.

58.	 Goutam MP, Purohit RM. Antimicrobial activity of the 
essential oil of the leaves of Murraya koenigii (Linn) 
Spreng. Indian J Pharm 1974;36:11.

59.	 Ningappa MB, Dhananjaya BL, Dinesha R, Harsha R, 
Srinivas L. Potent antibacterial property of APC protein 
from curry leaves (Murraya koenigii L.). Food Chem 
2010;118:747-50.

60.	 Sushmita Deb SD. Synthesis of silver nano particles 
using Murraya koenigii (green curry leaves), Zea 
mays (baby corn) and its antimicrobial activity against 
pathogens. Int J PharmTech Res 2014;6:91-6.

61.	 Qais FA, Shafiq A, Khan HM, Husain FM, Khan RA, 
Alenazi B, et al. Antibacterial effect of silver 
nanoparticles synthesized using Murraya koenigii (L.) 
against multidrug-resistant pathogens. Bioinorg Chem 
Appl 2019;2019:4649506.

62.	 Ganesh PS, Vittal RR. In vitro antibiofilm activity 
of Murraya koenigii essential oil extracted using 
supercritical fluid CO₂ method against Pseudomonas 
aeruginosa PAO1. Nat Prod Res 2015;29:2295-8.

63.	 Rath S, Padhy RN. Monitoring in vitro antibacterial 
efficacy of 26 Indian spices against multidrug resistant 
urinary tract infecting bacteria. Integr Med Res 
2014;3:133-41.

64.	 Naik SK, Mohanty S, Padhi A, Pati R, Sonawane A. 
Evaluation of antibacterial and cytotoxic activity 
of Artemisia nilagirica and Murraya koenigii leaf 
extracts against mycobacteria and macrophages. BMC 
Complement Altern Med 2014;14:87.

65.	 Al Harbi H, Irfan UM, Ali S. The antibacterial effect of 
curry leaves (Murraya koenigii). EJPMR 2016;3:382-7.

66.	 Reddy BM, Dhanpal CK, Lakshmi BV. A review on 
curry leaves (Murraya koenigii): versatile multi-potential 
medicinal plant. Int J Adv Pharm Med Bioallied Sci 
2018;6:31-41.

67.	 Ilangovan SS, Krishna P, Koushika Das SS. A review 
on anti-microbial properties of Murraya Koenigii. Am J 
Pharm Res 2016;6.



Sri, et al.: Phytochemicals and pharmacological potential of curry leaf

Asian Journal of Pharmaceutics • Jul-Sep 2026 • 20 (3) | 2203

68.	 Yadav S, Vats V, Dhunnoo Y, Grover JK. Hypoglycemic 
and antihyperglycemic activity of Murraya koenigii 
leaves in diabetic rats. J Ethnopharmacol 2002;82:111-6.

69.	 Suman RK, Mohanty IR, Borde MK, Deshmukh YA, 
Pathak A, Adhikari AK, et al. Evaluation of antidiabetic 
efficacy of Murraya koenigii on Streptozotocin induced 
diabetes in experimental rats. Int J Basic Clin Pharmacol 
2019;8:1906.

70.	 Gul MZ, Attuluri V, Qureshi IA, Ghazi IA. Antioxidant 
and α-glucosidase inhibitory activities of Murraya 
koenigii leaf extracts. Pharmacogn J 2012;4:65-72.

71.	 Husna F, Suyatna FD, Arozal W, Poerwaningsih EH. 
Anti-diabetic potential of Murraya Koenigii (L.) and 
its antioxidant capacity in nicotinamide-streptozotocin 
induced diabetic rats. Drug Res (Stuttg) 2018;68:631-6.

72.	 Vinuthan MK, Girish Kumar V, Ravindra JP, Narayana K. 
Effect of extracts of Murraya koenigii leaves on the levels 
of blood glucose and plasma insulin in alloxan-induced 
diabetic rats. Indian J Physiol Pharmacol 2004;48:348-52.

73.	 Arulselvan P, Senthilkumar GP, Sathish Kumar D, 
Subramanian S. Anti-diabetic effect of Murraya koenigii 
leaves on streptozotocin induced diabetic rats. Pharmazie 
2006;61:874-7.

74.	 Lawal HA, Atiku MK, Khelpai DG, Wannang NN. 
Hypoglycaemic And hypolipidaemic effects of the 
aqueous leaf extract of Murraya koenigii innormal and 
alloxan–diabetic rats. 2010;23:37-40.

75.	 Al-Ani IM, Santosa RI, Yankuzo MH, Saxena AK, 
Alazzawi KS. The antidiabetic activity of curry leaves 
“Murraya Koenigii” on the glucose levels, kidneys, and 
islets of Langerhans of rats with Streptozotocin induced 
diabetes. Makara J Health Res 2017;21:4.

76.	 Desai RR, Khanwelkar CC, Sunil Gidamudi SG, 
Phatak RS, Sujata Jadhav SJ, Vandana Thorat VT, et al. 
Antidiabetic effect of Murraya koenigii leaves aqueous 
extract on blood sugar levels in alloxanized diabetic rats. 
Pravara Med Rev 2019;11:19.

77.	 Kesari AN, Gupta RK, Watal G. Hypoglycemic effects 
of Murraya koenigii on normal and alloxan-diabetic 
rabbits. J Ethnopharmacol 2005;97:247-51.

78.	 Ahmed SK, Sunil M, Cheekavolu C, Alasyam N. 
Evaluation of antidiabetic effect of Murraya koenigii 
leaves chloroform extract (MKLCE) in alloxan induced 
diabetic albino rats. Pharma Innov J 2017;6:474-7.

79.	 Tembhurne SV, Sakarkar DM. Hypoglycemic effects of 
fruit juice of Murraya koenigii (L) in alloxan induced 
diabetic mice. Int J Pharm Tech Res 2009;1:1589-93.

80.	 Patel OP, Mishra A, Maurya R, Saini D, Pandey J, 
Taneja I, et al. Naturally occurring carbazole alkaloids 
from Murraya koenigii as potential antidiabetic agents. 
J Nat Prod 2016;79:1276-84.

81.	 Manjunatha SS. Pathomorphological Studies on Induced 
Diabetes in Rats and Evaluation of Antidiabetic Efficacy 
of Aloe vera and Murraya koenigii Plant Extracts 
[Doctoral Dissertation, Ph. D. Thesis, KVAFSU, Bidar, 
Karnataka, India];  2017.

82.	 Brahma S, Mochahary B, Kalita M, Goyal AK. 
Pharmacognostic and physicochemical characterisation 
of potential plants for antidiabetic herbal formulations. 
Plant Sci Today 2022;9.

83.	 Rao LJ, Ramalakshmi K, Borse BB, Raghavan B. 
Antioxidant and radical-scavenging carbazole alkaloids 
from the oleoresin of curry leaf (Murraya koenigii 
Spreng.). Food Chem 2007;100:742-7.

84.	 Sindhu RK, Arora S. Evaluation of phenolic contents and 
antioxidant potential of Murraya Koenigii (L) spreng 
roots. J Appl Pharm Sci 2012;2:120-2.

85.	 Sumalatha D, Nithya TG. In vitro anti-oxidant and 
anticancer activity of Murraya koenigii against human 
colon cancer HT-29 cell lines. Asian J Pharm Clin Res 
2014;7 Suppl 1:83-6.

86.	 Shobana K, Sethuraja T, Muthu Kumar M, Jyothi PS, 
Ananthi SS. A review and its potential of Murraya 
koenigii. World J Adv Res Rev 2022;16:935.

87.	 Subramanian P. Murraya koenigii (curry leave)-a review 
on its potential. Int J PharmTech Res 2015;7:566-72.

88.	 Pagariya A, Chatur S, Nawab F. In vitro anthelmintic 
activity of root extract of Murraya koenigii (linn) spreng. 
Int J Pharm Innov 2013;3:111-4.

89.	 Darvekar VM, Patil VR, Choudhari AB. Anti-
inflammatory activity of Murraya koenigii Spreng on 
experimental animals. J Nat Prod Plant Res 2011;1:65-9.

90.	 Prasad GB, Dua VK, Mathur AB. Anti-inflammatory 
activity of leaves extracts of Murraya koenigii L. Int J 
Pharm Biol Sci 2011;2:541-4.

91.	 Mandal S, Nayak A, Kar M, Banerjee SK, Das A, 
Upadhyay SN, et al. Antidiarrhoeal activity of carbazole 
alkaloids from Murraya koenigii Spreng (Rutaceae) 
seeds. Fitoterapia 2010;81:72-4.

92.	 Shah P, Singh SP, Kumar A. Combined effect of 
hydroethanolic extracts of Murraya koenigii and 
Phyllanthus niruri leaves on paracetamol and 
ethanol-induced toxicity in HepG2 cell line. Curr Sci 
2015;109:1320-6.

93.	 Sathaye S, Bagul Y, Gupta S, Kaur H, Redkar R. 
Hepatoprotective effects of aqueous leaf extract and 
crude isolates of Murraya koenigii against in vitro 
ethanol-induced hepatotoxicity model. Exp Toxicol 
Pathol 2011;63:587-91.

94.	 Desai SN, Patel DK, Devkar RV, Patel PV, 
Ramachandran AV. Hepatoprotective potential of 
polyphenol rich extract of Murraya koenigii L.: An 
in vivo study. Food Chem Toxicol 2012;50:310-4.

95.	 Malode GP, Parbat AY, Shaikh AR, Panchale WA, 
Manwar JV, Bakal RL. Phytochemistry, pharmacology 
and botanical aspects of Murraya Koenigii in the search 
for molecules with bioactive potential-a review. GSC 
Adv Res Rev 2021;6:143-55.

Source of Support: Nil. Conflicts of Interest: None declared.


