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ABSTRACT 
From ancient days to recent civilization, human beings depend on nature for running their life smoothly 
from day to day.  Plants remain a vital source of drugs and now a day’s much emphasis have been given 
to nutraceuticals.  Feronia limonia belonging to family Rutaceae is well known in Indian traditional 
systems for its traditional uses. Various parts of the plant have astringent, constipating, tonic for liver and 
lung, diuretic, carminative, and cardiotonic traditional uses. Various important phytoconstituents like 
alkaloids, phenolic compounds, triterpenoids, coumarins, tannins, steroids etc. have been isolated from 
Kavith.  But only few pharmacological activities like antimicrobial, antiviral, antitumour, antifungal and 
CNS depressant activity have been scientifically reported.  From enormous traditional uses documented 
in various traditional system of medicine and presence of vital phytoconstituents  make Kavith (Feronia 
limonia) an important plant to be studied scientifically to prove various traditional uses.  In present 
review we explore Kaitha’s description, traditional medicinal uses, phytoconstituents and investigated 
pharmacological activities in various parts of the plant to show potential ethnopharmacological 
importance of the plant.  So that this review can serve as ready to use material for further research on the 
plant. 
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INTRODUCTION 
Throughout the ages, humans have relied on Nature for their basic needs for the production of food-stuffs, 
shelters, clothing, means of transportation, fertilizers, flavours and fragrances, and, not the least, 
medicines. Plants have formed the basis of sophisticated traditional medicine systems that have been in 
existence for thousands of years and continue to provide mankind with new remedies.  The vast majority 
of people on this planet still rely on their traditional material medica (medicinal plants and other 
materials) for their everyday health care needs. 
It is also a fact that one quarter of all medical prescriptions are formulations based on substances derived 
from plants or plant-derived synthetic analogs, and according to the WHO, 80% of the world’s 
population-primarily those of developing countries-rely on plant-derived medicines for their healthcare. 
It is likely that the profound knowledge of herbal remedies in traditional cultures developed through trial 
and error over many centuries, and that the most important cures were carefully passed on verbally from 
one generation to another.  People who use traditional remedies may not understand the scientific 
rationale behind their medicines, but they know from personal experience that some medicinal plants can 
be highly effective if used at therapeutic doses. Since we have a better understanding today of how the 
body functions, we are thus in a better position to understand the healing powers of plants and their 
potential for their potential as multi-functional chemical entities for treating complicated health 
conditions. Medicinal plants typically contain mixtures of different chemical compounds that may act 
individually, additively or in synergy to improve health 1.   
The wealth of India is stored in the enormous natural flora which has been gifted to her.  Endowed with a 
diversity of agro-climatic conditions, India is virtually herbarium of the world.  The importance of 
medicinal and aromatic plants has been emphasized from time to time.  It is believed that the drug of 
natural origin shall play an important role in health care particularly in the rural areas of India 2. 
India is having a rich knowledge of phytotherapy from Ayurveda and still hundreds of potent drugs are 
yet to be evaluated scientifically.  Keeping this in view we reviewed one of the potential tree whose fruits 
are edible and other parts also have potent traditional application but it has not been much studied.  So 
this review will be a ready to use material for budding pharmacologist to evaluate the traditional uses of 
Kaitha (Fig 1), botanical name is Feronia limonia. 
 
Taxonomical Classification 3 
Kingdom : Plantae 
Division : Magnoliophyta 
Class  : Magnoliopsida 
Order  : Sapindales 
Family  : Rutaceae 
Genus  : Limonia 
 
Parts used 4 
Fruits, gum, leaves, bark and pulp are used traditionally. 
 
Synonyms 5 
Limonia elephantum (Correa) Panigrahi, Limonia acidissima L., Schinus limonia L. 
 
Indian Names 6 
Beng. : Kayat Bael, Kavataleal, Kavita 
Eng. : Wood Apple, 
Guj. :  Kotha, Kondhu 
Hindi : Kaitha 
Kan. : Bekalu, Belada hannu, Bilvara, Belalu, Balada, Haminamara 
Mar. : Kavatha 
Punj. : Kainth 
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Tam. : Vilamaram, Vilangai 
Tel. : Velaga 
Urdu : Kaith 
 
Growth and Distribution 
Throughout India, in the hotter and drier parts up to 450m 7.  Also cultivated in Bangladesh, Pakistan and 
Srilanka 8.  Propagation is done by seed and vegetative method 9.  But high rate of seedling mortality and 
outbreeding nature of this plant account for poor regeneration and inferior germplasm.  To overcome this, 
in vitro propagation through axillary bud proliferation has been developed 10-11. 
 

MORPHOLOGY 
A moderate-sized tree with straight sharp strong spines 1.2-3.7 cm long.  Leaves smelling of aniseed, 
alternate, imparipinnate; petiole and rhachis flat, often narrowly winged; leaflets 3-9, opposite, 2.5-5 by 
1.2-2.5 cm., cuneate or obovate, tip often crenulated.  Calyx small, 5-6 lobed; lobes triangular.  Petals 5-6, 
free, elliptic-oblong, 5 mm. long, spreading or deflexed.  Stamens 10-12, l-seriate; filaments equal 
subulate, densely hairy at the base within; anthers large, linear-oblong.  Ovary glabrous sessile.  Fruits 5-
6.3 cm., globose, hard; pericarp woody, rough, grey-colored.  Seeds embedded in an edible pulp 12. 
 
ETHNOMEDICAL USES 
Various parts of wood apple have been utilized against various ailments in ethnomedicine.  
 
Unripe Fruits  
The unripe fruits are sour, aromatic, astringent, constipating, alexipharmic and are useful in diarrhoea, 
pruritus and pharyngodynia.  The unripe fruit is alexipharmic, astringent to the bowels; removes itching 
of the body; increases “vata” , “pita”, and “kapha”.  Useful in whooping cough.  The Hindus consider the 
unripe fruit to be a useful astringent in diarrhoea and dysentery.  It is used as substitute for bael (Eagle 
marmelos) in the treatment of diarrhoea and dysentery 4-5, 7-8, 12-15. 
 
Ripe Fruits 
In Ayurveda the fruits are considered as sour,  sweet, acrid, with flavour and taste; difficult to digest; 
refrigerant, aphrodisiac, alexipharmic; cures cough, dysentery, heart diseases, vomiting; removes 
biliousness, “vata”, “tridosah”, and blood impurities, fatigue, thirst, hiccough; good for throat, asthma, 
consumption, tumours, opthalmia, leucorrhoea, the juice put in the ear cures earache.  According to 
Yunani the fruits are cardiotonic, tonic to the liver and the lungs, astringent and binding, diuretic, 
strengthening the gums; the juice is good for stomtitis, and sore throat; useful in biliousness; topically it 
relieves pain due to stings of wasps and other insects.  They are beneficial in scurvy and sore throat.  Fruit 
pulp is sour, sweet, edible stomachic, stimulant and astringent. The pulp is applied externally as a remedy 
for the bites of venous insects.  Pulp with honey and pipli is given for hiccup and difficulty of breathing. 
Pulp is used for affections of gums and throat and to tone the breast.  Fruit pulp is also used by tribal of 
Rewa District of Madhya Pradesh against boils and amoebiosis.  50 g pulp of the ripe fruit is mixed in 
butter milk and taken once daily, for 3 days as vermifuge.  10 g of ripe fruit along with 5 g jiggery is 
given once a day for 1 month against diabeties 5,7,9,10,12,16-24. 
 
Leaves 
The leaves are aromatic and carminative, and are prescribed in the indigestions and slight bowel 
affections of children.  The juice of leaves given to children suffering from stomach troubles.  The leaves 
are used in Shahjahanpur district of Uttar Pradesh as astringent, good for vomiting, hiccough and 
dysentery.  The leaves are used traditionally in Ayurveda as antiemetic, aromatic, astringent, carminative, 
cardiotonic, expectorant, purgative, sudorific, useful in anorexia, bronchitis, calculus, cardiac debility, 
cough, diarrhoea, gastropathy, hiccup, and in vitiated conditions of vayu 5, 8, 9,12, 16, 24-26. 
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Barks 
The bark is aromatic and cooling, and is useful in vitiated conditions of pitta.  The bark is occasionally 
prescribed for biliousness and useful in liver diseases.4,5,7,8,12,14,15,24-27. 
 
Gum 
Transparent gummy substance exuding from the steam when cut and broken resembling gum Arabic, may 
be used in bowel affections and to relive tenesmus; reduced to powder and mixed with honey it is given 
in dysentery and diarrhoea.  The gum is demulcent and constipating, and is useful in diarrhoea, dysentery, 
gastropathy, haemorrhoids and diabetes. 4,7,8,14. 
 
 
PHYTOCHEMISTRY 
Various parts of Feronia limonia contain different chemical components which may be responsible for 
their varied traditional uses. 
 
Fruits 
 The fruit contains fruit acids, vitamins and mineral. The dried pulp contains 15% of citric acid, and a 
small quantity of deliquescent ash consisting of potassium, calcium and iron salt.  Seeds and fruits 
contained oil and protein; oil composed of palmitic, oleic, linoleic and linolenic acids besides traces of 
palmitoleic and stearic acids; β-sitosterol, β-amyrin, lupeol and stigmasterol from unsaponifiable matter 
of seed oil.  An acidic heteropolysaccharide has been isolated from the ripe fruit which shows antitumor 
activity against ascites carcinoma cell growth.  Three volatile flavour components are obtained from fresh 
wood apple fruit; they are namely methyl hexanoate, ethyl3-hydroxyhexanoate, and butanoic acid.  The 
acid –insoluble fraction of the ethereal extract of the dry whole unripe fruit gives stegmasterol.  From the 
methanol extract of defatted fruits of wood apple a new tyramine derivative, dihydroxy acidissiminol was 
obtained.  Two other tyramine derivatives namely, acidissiminol eoxide and N-benzoyl tyramine are also 
reported by Ghosh et. al.8,9,13,28-32.  
 
Leaves 
The leaves and stems contain the coumarins, luvangetin, xanthotoxin and marmesin; the triterpenoids, 
lupeol and limonin; and the steroids, sitosterol and sitosterol-O- β-D-glucoside.  Anisic acid isolated from 
leaf essential oil as well as methylchavicol, trans-anethole, thymol and p-cymen-7-ol.  Estragole, trans-
anethole and cis-anethole also determined in leaf oil.  The leaves after hydrodistillation yielded an 
essential oil (0.4%). The essential oil from the leaves has been found rich in methyl chavicol, linalool, 
caryophyllene, cis-amethole, p-methoxy phenyl-2-propanone, elemicine, 3,4-dimethoxy benzaldehyde 
and alcohol.  Light petroleum ether extract of the leaves afforded stigmasterol; the ether extract gave 
psorlerin and bergapten while ethyl acetate extract yielded orienthin, vitexin and saporarin. The essential 
oil is considered as a substitute for anise and funnel oil 10, 33-38. 
 
Barks 
Two unidentified compounds feronolide (m.p. 115°C) and feonone (m.p. 195°C) isolated from the bark.  
The stem bark yielded 5,3-dihydroxy-4-methoxy-6,6-dimethylchromeno-flavone along with several 
known compounds including an alkaloid, five coumarins, a flavonone, a lignin, three sterols and a 
triterpene 39,40

The root and root bark were found to contain amino acids, phenolic compounds, sterol and tannins in 
addition to the alkaloid.  Among the amino acids, phenyl alanine, tyrosine and cysteine were found.  
Maltose and inosital were the sugars present.  Phenolic compounds like p-cresol and stigmasterols were 
also detected.  Aurapten, bergapten, isoimpinelline, 6-methoxy-7-geranyloxycoumarin and marmesin 
isolated from root bark.  Roots yielded geranyl umbelliferone, bergapten, osthol, isopimpinelline, 

. 
 
Roots 
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xanthotoxin, marmesin and marmin.   A new monterpenoidfuranocoumarin lactone (fernolin) is isolated 
from roots of wood apple and its structure is established on the basis of chemical reactions and spectral 
studies.  The petroleum ether extract showed the presence of geranyl umbelliferone, bergapten and osthol 
whereas the ethanolic extract of roots showed presence of isopimpinelline, xanthotoxin, marmesin and 
marmin.  The roots yielded a flavonoid characterized as 5-hydroxy-2-(4-hydroxyphenyl)-7-methoxy-6-(3-
methylbut-2-enyl) chroman-4-one and it is characterized by UV, IR, NMR and mass spectral studies 28, 41-

46.  Structures of some phytochemicals shown in Fig 2. 
 
PHARMACOLOGICAL ACTIVITIES 
Antibacterial Activity 
The essential oil from the leaves of the plant exhibit strong to moderate activity against most of the test 
organisms.  Bacillus subtilis, Escherchia coli, Proteus vulgaris, Pseudomonas aeruginosa, Shigella sp,. 
Aspergillus niger, Rhixopus nodusus, Trichophyton rubrum 5S and Trichoderma viride had remarkable 
susceptibility to the oil.  The oil of wood apple was highly active against Streptococcus aureus and 
hysterophorus by using filter paper disc method.  The essential oil of the plant showed strong activity 
against Clostridium velchii.  Feronia leaf extract was ineffective on Bacillus pumilus and X. campestris, 
Vibrio cholerae was found quite sensitive to this extract 47, 48, 49, 50-56. 
 
Antilarvicidal Activity  
Acetone extract of the dried leaves found to be effective against larvae of Culex quinquefasciatus, 
Anopheles stephensi and Aedes aegypti, with LC50 of 129.24, 79.58 and 57.23 ppm, respectively 51. 
 
Antitumor Activity 
Peptic polysaccharide from the plant showed significant in vivo Ehrlich ascites carcinoma cell growth 
inhibition 29.   
 
Antifungal Activity 
The essential oil from the leaves of the plant exhibited antifungal activity against eight tested fungi 52. 
 
CNS Depressant and CVS Depressant Activity 
The isolated alkaloids from the root and root bark had a depressant action on central nervous system and 
heart 41

Since we have a better understanding today of how the body functions, we are thus in a better 
position to understand the healing powers of plants and their potential for their potential as multi-
functional chemical entities for treating complicated health conditions.  Medicinal plants typically contain 
mixtures of different chemical compounds that may act individually, additively or in synergy to improve 
health. A single plant may, for example, contain bitter substances that stimulate digestion, anti-
inflammatory compounds that reduce swellings and pain, phenolic compounds that can act as an 
antioxidant and venotonics, anti-bacterial and anti-fungal tannins that act as natural antibiotics, diuretic 

. 
 
CONCLUSION 
Ethnobotany and ehtnopharmacology are interdisciplinary fields of research that look specifically at the 
empirical knowledge of indigenous peoples concerning medicinal substances, their potential health 
benefits and their health risks associated with such remedies. As can be seen, many of the plant-derived 
pharmaceuticals and phytomedicines currently in use were used by native people around the world. Some 
of this knowledge has been documented and codified or studied scientifically.  Also of the hundreds of 
thousands of species of living plants, only a fraction has been investigated in the laboratory.  The 
importance of ethnobotanical inquiry as a cost-effective means of locating new and useful tropical plant 
compounds cannot be over emphasized. Most of the secondary plant compounds employed in modern 
medicine were first discovered through ethnobotanical investigation. 
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substances that enhance the elimination of waste products and toxins and alkaloids that enhance mood 
and give a sense of well-being. 

Modern allopathic usually aims to develop a patentable single compound or a “magic bullet” to 
treat specific conditions. Traditional medicine often aims to restore balance by using chemically complex 
plants, or by mixing together several different plants in order to maximize a synergistic effect or to 
improve the likelihood of an interaction with a relevant molecular target. 

In this background we have selected the plant Feronia limonia (L.) (Wood apple) for reviewing it 
traditional uses, investigated phytochemical and pharmacological activities.  From the review it is clear 
that although the plant is exhaustively used for various ailments in ehtnopharmacology as well as having 
various important chemical constituents but not well studied scientifically for its pharmacological 
activities.  This review provide ready to use material for the budding pharmacologist if they want to work 
on the plants. 

Wood apple is a rare and an endangered tree species but equally a valued plant for its edible fruits 
and immense medicinal properties. Hence even its in vitro propagation has been done by axillary 
branching and multiple shoot induction.  If some of the phytochemicals from wood apple will be proved 
for its traditional uses, the cultivation of the plant can be done even on the barrel land, and it will be a 
good profitable business for the farmers as well. 
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Fig 2: Phytochemical constituents of F. Limonia 
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