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ABSTRACT 

Murraya koenigii, commonly known as curry leaves, is a well-known spice and natural flavouring substance used in Indian households 
for preparing delicacies. It is of Indian origin, easily available throughout the year and has been a constituent of many Ayurvedic 
medicines since old age. It has been used traditionally by the folks to cure ailments besides adding taste in food. Studies of literature 
disclose many prominent pharmacological behaviours of the plant. Carbazole alkaloids which are copiously available in the roots, 
fruits, leave and bark has been accounted for their anticancerous, antinociceptive, antibacterial, antidiabetic and antioxidant 
activities. Beside them, the plant has an ample array of therapeutic activities. Pharmacology and phytochemistry of this plant requires 
an inclusive review of its prediction as a vital therapeutic manager for the managing of many diseases usually affecting humans. A 
recent review highlights the detailed report on clinical, pharmacological, photochemical and pre-clinical works carried out on Murraya 
koenigii and also notifies therapeutic aspects.  

Keywords: Curry leaves, Traditional medicines, Phytochemistry, Pharmacological activity. 

 
INTRODUCTION 

uman desires in terms of food, clothing, shelter, 
flavours, fragrances and even medicines have been 
supplied by plants. Traditional medicine systems 

like Unani, Ayurveda and Chinese propagated the ideas of 
plants as medicine. Even some significant drugs used 
presently have been derived from plants. Saturation of 
conventional forms of drug discovery has led to a route 
where the science of ethnopharmacology and 
ethnobotany has been used as a guide to diverse sources 
and classes of compounds for the search of new molecules. 
It is the circumstance that the plant of the tropics by the 
asset of its diversity has a major function in being able to 
provide new leads.1Hippocrates, the father of Medicine, 
almost 25-30 centuries ago, proclaimed “food is medicine 
and medicine is food” which can be justified with the 
example of the plant taken for review.2 

Morphological description 

Murraya koenigii is a small shrub of about 2-2.5mheight 
and dark green and brown stem. The leaves are long and 
are seen to be in reticulate venation. Flowers found on the 
plants are white, funnel-shaped having sweet aromatic 
smell and round shaped fruits are 1.4-1.6cm length.   

It is found throughout India and cultivated in parts of the 
country including Sikkim, Assam, Western ghats, etc. 
Murraya koenigii tree can be found in the moist forests, of 
500-1600 meters‟ in height especially in S Hainan, 
Guangdong, S Yunnan, Sri Lanka, Nepal, Bhutan, Laos, 
Thailand, Vietnam. Upon with the South India immigrants, 
the curry leaves arrive in Malaysia, South Africa, and 
Reunion Island.3,4 

Taxonomic Classification 

Kingdom - Plantae  

Subkingdom - Tracheobionta 

Superdivision - Spermatophyta 

Division - Magnoliophyta 

Class - Magnoliopsida 

Subclass - Rosidae 

Family - Rutaceae 

Genus - Murraya J. Koenig  

Species - Murraya koenigii 

Traditional Uses 

Essential oils, fresh leaves and powder of dried leaves are 
widely used for curries, flavouring fish, soups and meat 
dishes, eggs dishes, ready to use and seasoning other food 
preparations. The essential oils are also used by cosmetic 
aromatherapy and soap industry.4 Murraya koenigii leaves 
are used as a first-rate hair tonic for keeping natural hair 
tenor and increasing hair growth. Leaves of this tree are 
cooked with coconut oil till a concentrated residue is 
formed. Parts or whole plant is traditionally used as a 
remedy for anti-emetic, blood purifier, depressant, anti-
fungal, body aches, anti-inflammatory, anti-diarrhoea, in 
kidney pain and vomiting. Barks and roots have been used 
by the tribals to cure poisonous animals bite. Green leaves 
of Murraya koenigii when eaten raw helps in diarrhea and 
treating morning sickness along with lime juice. The paste 
of the leaves and juice of roots relives boils and renal pain 
respectively.5,6,7 
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Phytochemistry 

The leaves of Murraya koenigii are found to have proteins, 
minerals, carotene, carbohydrate, fibre, vitamin C, vitamin 
A, nicotinic acid, calcium and oxalic acid. It also contains 
carbazole alkaloids, crystalline glycosides, koenigin, 
girinimbin, koenine, koenidine, iso-mahanimbin and 
koenimbine. Triterpenoid alkaloids, tetrahydroma 
hanimbine, cyclomahanimbine are also present in the 
leaves. Murrayaline, murrayastine, pyrayafolinecarbazole 
alkaloids and lots of other chemicals have been isolated 
from Murraya koenigii leaves. 5 

The bark contains carbazole alkaloids like murrayazolidine, 
murrayacine, mahanimbine, koenioline, girinimbine and 
xynthyletin. Whereas, fruits generally contain reducing 
sugar and small amount of acids and tannin besides 
containing Vitamin C.8 

In vivo Pharmacological studies on Murraya koenigii 

Anti-bacterial activity 

The essential oils from Murraya koenigii leaves showed an 
anti-bacterial effect against Corynebacterium pyogenes, 
Streptococcus aureus, Bacillus subtilis, Pasteurella 
multocida and Proteus vulgaris. The oil was found active 
against the bacteria even at a dilution of 1:500. The 
acetone extract of the fresh curry leaves on fractionation 
gives bioactive compounds namely murrayanol, mahanine 
and mahanimbine.9, 10 

Another experiment reported by Harbi and group in 201611 
tested the activity by ethanol extraction of leaves, against 
bacterial strains of Staphylococcus, E.coli, Streptococcus 
proteus, Klebsiella pneumonia and Pseudomonas 
aeruginosa. A clear zone of inhibition was found in case of 
all strains except Klebsiella pneumonia and Pseudomonas 
aeruginosa, this was comparable to antibiotics such as 
Amikacin and Gentamycin.11 

Anti-fungal activity 

Anti-fungal activity against Candida tropicalis, Candida 
albicans, Aspergillus fumigates, Aspergillus niger, Micro 
sporumgypseum was observed by extracts of Murraya 
koenigii leaves. The alcoholic extract of the leaves 
confirmed fungitoxicity towards Rhizoctonia solani and 
Colletotrichum falcatum.12 

Whereas methanolic and ethanolic extracts were found 
effective against mycelia growth in Rhizoctonia solani and 
Fusarium oxysporum with different efficiency.13 

Anti-protozoal and Anti-trichomonal activity 

Alcoholic extracts of curry leaves and complete plant 
(excluding roots) showed anti-protozoal action against 
Entamoeba histolytica. Carbazole alkaloids and their 
byproducts from M. koenigii leaves was found to exhibit 
anti-trichomonal activity in contradiction of Girinimbin and 
girinimbilol with IC50 values of 1.07.14 

 

Anti-cancer 

Carbazole, girinimbine extracted from Murraya koenigii 
bark induces extensively programmed cell death in cells of 
HepG2. The results obtained from the study which was 
conducted by Bhattacharya et al. in 201015 gave evidence 
that there was an involvement of death receptor 
arbitrated extrinsic pathway of apoptosis by mahanine. It 
produced anti-cancer activity in MOLT-3 cells but 
somehow did not produce in K562 cells. Furthermore, 
pyrayafoline, murrafoline and three carbazole alkaloids, 
mahanine exhibit major activity towards HL-60 cells.16 

Mahanine as the major anti-cancerous bioactive molecule 
in M.koenigiihas also been supported by Samanta in their 
review.17 

Amna et al., also demonstrated the potential of leaves and 
proved it to be cytotoxic against HeLA cancer cell lines.18 
similar works have also been seen on intestine and colon 
cancer using animal models and treating them with the 
extraction of leaves.19 

Immunomodulation 

Methanolic extract isolated from Murraya koenigii leaves 
showed a significant increase in the phagocytic index 
which was achieved by the rapid removal of carbon 
particles from the bloodstream. An increase in antibody 
against ovalbumin and protection against 
cyclophosphamide induced myelosuppression was also 
observed. Thus, Murraya koenigii was found to hold 
properties of an immunomodulatory agent that stimulated 
humoral immunity and phagocytic function. However, 
these extracts were unable to stimulate cellular 
immunity.20 

Methanolic extract of Murraya koenigii has also been 
reported as a potent immunomodulator in azathioprine 
induced immunosuppressed animals. It increased the DTH 
response, phagocytic index, WBC count as well as % 
neutrophils count. 21 

Anti-oxidant 

The green leafy vegetables are known to have a high 
amount of antioxidants. Murraya koenigii leaves were 
observed to have highest antioxidant potential when 
compared with four other leafy vegetables.22According to 
the studies, aqueous extracts of Murraya koenigii leaves 
showed significant protection mechanism against 
cadmium induced damage of cardiac tissues of the 
rats.23Side effects of Piroxicam induced gastric damage in 
arthritic patients can be ameliorated by  Murraya koenigii 
was proved by inducing gastric ulcers in rats and treating 
them by  Murraya koenigii.24 Benzene fraction of Murraya 
koenigii was reported to have antioxidant as well as 
antimutagenic activity in experimental animals.25 

Nephroprotective 

A significant amount of reduction in creatinine levels 
(P<0.001) was observed when aqueous extracts of 
Murraya koenigii leaves were orally administered for 30 
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days in diabetic male rats, caused and serum urea. It was 
observed from histological studies that the administered 
extract produced tissue regeneration in kidneys.26Another 
experiment related to nephrotoxicity induced by 
cyclophosphamide also showed positive results after 
administration of aqueous and methanolic extract of 
leaves. This also validated the protective role of Murraya 
koenigii leaves for kidney.27 

Antipyretic activity 

Ethanolic extract of Murraya koenigii was reported for a 
significant antipyretic activity using yeast induce pyrexia in 
rat model.28 Rageeb and group in their experiment 
including albino rats administered alcoholic extract of 
Murraya koenigii leaves for examination of antipyretic 
activity using yeast persuaded pyrexia model. The results 
were comparable to the commercial antipyretic, 
paracetamol.29 Alcoholic extract of Murraya koenigii had 
significant antipyretic effect in PGE1 induced hyperpyrexia 
in rats.30 

Anthelmintic activity  

Alcoholic and hot aqueous extracts from Murraya koenigii 
leaves were examined for their anthelmintic activity 
against Pheretima posthuma. The extracts revealed 
significant activity at a concentration of 100 mg/mL 
however; it was observed that ethanolic extract produced 
more anti-helmintic activity than petroleum ether 
extract.31 M. koenigii extract was evaluated against gastro-
intestinal nematodes Haemon chuscontortus of sheep. 100 
% mortality of adult worms have been observed by crude 
methanolic extract after eight hours post-exposure.32 

Anti-ulcer activity  

The anti-ulcer activity was observed using hot aqueous 
leaves extract at doses of 250 and 400 mg/kg. The extract 
produced inhibition of gastric lesion induced by anti-
inflammatory, non-steroidal drugs and pylorus ligation-
model. The extract reduced gastric volume, ulcerative 
lesion, free and total acidity but an elevation in the pH 
value of gastric juice in pylorus ligation model was seen. 
The results suggested that the extract holds significant 
anti-ulcer activity.33,34  

Anti-diarrheal activity 

Murraya koenigii as a treatment of diarrhoea has already 
been in use since ages and in the literature of Ayurveda but 
experimentally it also showed significant results. The 
notable inhibitory activity has been observed against 
castor oil induced diarrhoea in rats. The Bioactive 
molecules namely koenimbine, carbazole and kurryam 
obtained from the fractionated n-hexane extract of seeds 
of M. koenigii showed activity against diarrhoea and 
gastrointestinal motility in charcoal meal test in rats.35,36,37 

Cardioprotective activity  

Different types of studies have been undertaken to 
validate the work of Murraya koenigii as a cardioprotective 
agent. One such study includes the use of a hot aqueous 

extract of leaves for treatment of rat cardiac muscles 
against cadmium induced oxidative stress. Infusion of rats 
with cadmium also produced variations in the activities of 
mitochondrial Kreb’s cycle as fit as respiratory chain 
enzymes. All these went into better condition when the 
rats were pre-treated with a hot aqueous extract Murraya 
koenigii.38 Another such experiment on cardiotoxicity by 
doxorubicin has also been done which may probably lead 
to irreversible congestive heart failure. A dose-dependent 
study was done which lead to the conclusion that the 
extract form leaves of Murraya koenigii are rich in 
flavonoids and phenols that could act as a free radical 
scavenger. The study showed positive results. Another 
idea by Pathak and Matule lead to study of lead induced 
cytotoxicity which had haemtological, physiological and 
biochemical alteration on the body and could even 
propbaly lead to Ischemic Heart Disease. Differences were 
observed in thrombocyte indices such as PLT (p<0.05) and 
P-LCR and the role of anti-oxidants present in leaves as 
chelating agent for lead was observed. 39,40 

Anti-osteoporotic activity  

Anti –osteoporotic activity has been reported by leaves. A 
new carbazole alkaloid 8,8 ″ -biskoenigine which is a 
balanced dimer of the carbazole and koenigine was found 
to be effective in cathepsin B model with IC50 of 1.3 
μg/mL.41 

Inotropic activity  

Positive inotropic effect was studied by Shah et al., 2006 
with the help of ethanolic extract of leaves in a dose 
dependent manner, that were been tested on an isolated 
frog heart. The increase in availability of calcium from 
extracellular sites showed the activity of leaves to increase 
contraction of the heart and hence showed positive results 
for leaves of Murraya koenigiil as inotropic agent.42 

Mosquitocidal and larvaecidal activity  

Das et.al has reported mahanimbine toxicity in 
contradiction of the larvae of Culex quinquefasciatus.43 

Petroleum ether extract and the acetone extracts of 
Murraya koenigii leaves serves as larvacide for Aedes 
aegypti.44. Chloroform and methanol extracts of Murraya 
koenigii from stem bark showed strong activity against 
Aedes aegypti, a dengue Fever mosquito.45 

Effect on dental caries 

Feeding leaves of Murraya has already been practiced 
since old times to cure dental problems but experimentally 
it was observed in golden hamsters that were fed on leaves 
and extracts. Isomahanine, Murrayanol and Mahanine 
were found to be the active ingredients in the same. The 
leaves could be thought of in use in toothpaste, oral 
gargles, chewing gums etc. to prevent oral problems and 
dental caries. 46,47 

Hypoglycemic effects  

According to the experiment on rats, aqueous and 
methanolic extract of Murraya koenigii leaves reduced the 
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plasma glucose levels in the alloxan induced rats. The 
ethanolic extract of stem of Murraya koenigii reported a 
remarkable reduction in the blood glucose level, 
triglyceride, total cholesterol level and body weight. 
Mahanimbine from leaves of Murraya koenigii was found 
to show antihyperglycemic and hypolipedimic activity. 
Furthermore, mahanimbine showed alpha-amylase as well 
as alpha-glucosidase inhibitory effects  compared with the 
synthetic drug, acarbose.48,49 Murraya koenigii lowers the 
HFFD induced hyperlipidemia in rats. 50 Anti-
hyperglycaemic and anti-obesity effects of Murraya 
koenigii leaves were also reported in another studies.51  

When administered with a dose of 450 mg/ kg/ day, daily 
in high-fat diet (HFD)-induced obese rats, for 3 weeks. The 
ethyl acetate and dichloromethane extracts of curry leaves 
reduced the body weight, triglyceride and total cholesterol 
levels gained by the rats. These results showed the 
potential role of Murraya koenigii leaves to prevent 
obesity. Abnormality of lipid which is a common scenario 
in diabetes patients showed significant positive results. 

Mahanimbine was found to be the responsible bioactive 
molecule against all. 52 

Uses as cosmetics 

Leaves of M. koenigii have already been used as a skin 
disinfectant. Bathing from luke warm water having leaves 
extracts is said to cure infections on the skin. Other than 
this, the potential of leaves in cosmetics has also been 
identified. Accordingly, it has been found to act in skin-
lightening and moisturizing due to the presence of 
antioxidants and hyaluronidase inhibitory activity. The 
herbal formulation has been tried out in creams that in 
turn showed skin lightening and improvement in texture. 
Other than this sun protection activity was also studied 
and found that of could be used to enhance natural 
pigmentation and could be used as additives.53 

Bioactive Compounds 

A number of bioactive compounds were reported from 
Murraya koenigii as summarized in table 1. 

 
Table 1: bioactive compounds from Murraya koenigii with reported activity 

Phytochemical reported Source Biological activity identified References 

Carotene Leaves Anti-oxidant activity 54 

O- methyl mahanine Leaves     Anti-oxidant activity 54,55 

Lutein    Leaves Anti-oxidant activity 55 

Koenimbine Leaves Anti-oxidant activity, Anti-Diabetic, Anthelmintic Activity, Anti-Amnesic, 
Anti-diarrheal, chemoprotective, heamotological activity, 
nephroprotective   

22, 56 

Tocopherol Leaves Hepatoprotective activity, Anti-oxidant activity 57 

O-methyl murrayamine A Leaves  Anti-oxidant activity 55 

Bispyrafoline Leaves  Anti-oxidant activity 22,55,  

Mahanine Leaves, Stem 
and bark 

Anti-caries, Anti-oxidant activity, Anti-microbial, Hepatoprotective 
activity, Topoisomerase I and II inhibitory activity, Anti- cancerous, for 
bronchial disorders, Anthelmintic Activity, Wound healing, activity 
against radiations,  immunomodulatory, analgesic, Anti-inflammatory                              

24, 22, 58 

Bismurrayafoline E Leaves Anti-oxidant activity                                      55 

formyl carbazole Leaves Anti-bacterial and Anti-fungal activity 59 

Mahanimbine Leaves, Stem 
and bark       

Mosquitocidal, Anti-microbial, Hepatoprotective,  Anti-oxidant activity, 
Topoisomerase I and II inhibitory activity, Anti-fungal,  Anti- cancerous , 
Wound healing, Anti-ulcer, immunomodulatory, analgesic, Anti-
inflammatory                            

60 

Murrayacine,  Leaves, stem Anti-Diabetic, Anti-pyretic  26 

Murrayazolinine Leaves, seeds  Anti-Diabetic , vasoldilation, Anti-pyretic, hepatoprotective                                                                                       61 

Mahanimbilol Leaves  Anti-Trichomonal, vasoldilation 12 

Girinimbine Leaves Anti-Trichomonal, Anti- cancerous , for bronchial disorders, cardio-
protective, Anti-cytotoxic, hepatoprotective, analgesic, Anti-
inflammatory                                                                                       

62 

Murrayafoline Leaves Anti- cancerous, activity against radiations , Anti-cytotoxic, 
immunomodulatory 

63 

Isomahanine Leaves  Effect on dental caries 54,59, 64 

Murrayanol Leaves, stem, 
roots 

Effect on dental caries 59, 65 

Mahanimbicine Leaves, stem Wound healing, Anti-Amnesic, heamotological activity  65,66 

Kurryam Leaves  Anti-diarrheal  35 

Girinimbiol Leaves cardio-protective                          40 

Koenoline Leaves, seeds Anti-cytotoxic                             9 

Isomahanimbine Leaves, fruits Anti- Alzheimer's activity, analgesic, Anti-inflammatory 67 

Murrayazolidine Leaves, stem Anti- Alzheimer's activity 67 
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DISCUSSION AND CONCLUSION  

Recent studies are much supporting for the phytochemicals 
are being investigated from foods for prevention of 
diseases. A large number of edible plants which have been 
used as medicines and foods by the Indian people since 
ancient times are generating paths for the discovery of 
novel physiologically active compounds with medicinal 
properties. The most important factor related to these 
compounds is the nullified side-effects that have a benefit 
over other medical treatment of present times mainly 
allopathic, which accounts for many uneasy problems for 
the patient. India is biodiversity hot spot and has many 
varieties of plant species carrying medicinal properties in 
this row, Murraya koenigii, a plant used in Indian culinary 
as a spice is found to carry a treasure of phytochemicals.  It 
is very interesting to know that crude organic extracts 
isolated from Murraya koenigii leaves have been assessed 
for the few pharmacological activities. They have exhibited 
lipid-lowering, Anti-diabetic, anti-diarrheal, Anti-oxidant, 
cytotoxic, Anti-microbial and Anti-ageing property. 
Additionally, the other plant parts such as leaves, seeds and 
seed oil also have important medicinal benefits and they 
need to be examined scientifically for their therapeutic 
properties.  Further in future, there is a need to evaluate 
the isolated phytochemicals from the plant for the benefit 
of mankind. It can be achieved by using scientific 
experimental animal models and clinical trials to get the 
information about their action mechanism on the molecular 
level. 
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