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Botany of Garcinia species

Trees in this genus can be either dioecious or
polygamous. In dioecious species, reproductive
organs are unisexual. In the polygamous spe-
cies, male, female and hermaphrodite flowers
are found in the same plant. Male flowers in the
Garcinia are noted for their distinctive pistilodes
(Raven et al. 1986).

The flowers of Garcinia species may be solitary,
fascicled and umbelled or panicled. Flowers
usually have 4 to 5 sepals, which form the outer
layer of the unopened flower bud. Four to five
imbricate petals are generally present. In the
male flowers, the stamens exist either free or
joined to form a ring or lobular mass that
surrounds a rudimentary ovary.

The anther filaments are short and thick; though
sometimes two-lobed or four-lobed, anthers are
straight/horse-shoe shaped with annular de-
hiscence. In the female flowers, the staminodes
are free or joined together. The ovary consists
of 2 to 12 cells with solitary ovules positioned
at the inner angle of each cell. The female flower
has a largely conspicuous but varied stigma,
which is sub-sessile. The peltate leaf may be
lobed, entirely smooth, or tubercled with wart
like growths. The berry encapsulated by a
tough rind, sits on top of the calyx. Most
Garcinia berries contain several large seeds
suspended in a pulpy interior (CSIR 1956;
Roberts 1984).

Garcinia indica Choisy

Garcinia indica Choisy is synonymous with
Garcinia purpurea and is known as brindon in
Goa, bhirind or ansul in Marathi and Konkani,
Murugal in Kannada and Punampuli in
Malayalam (Sullivan et al. 1974). The tree is
commonly known as kokum butter tree, man-
gosteen oil tree or brindonia tallow tree. Kokum
is reported to be imported from Zanzibar to
India (Williams 1949).

Distribution and climate

Kokum (G. indica) is an evergreen tree occurring
upto an elevation of about 800 metres from sea
level. It is abundant in Western India and is
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distributed throughout Konkan, Goa, North
Kanara, the Western Ghats, South Kanara and
in areas west of Bombay (Muhammed et al.
1994). According to Krishnamurthy et al. (1981)
it is found in tropical rain forests of Western
Ghats, North Malabar, Coorg and Wynad as
well as in West Bengal and Assam.

Description, flowering and fruiting

The kokum tree reaches a height of about 10 to
15 metres. It has dark green and drooping
foliage. Smaller than most of the species of the
genus Garcinia, it is distinguised by oblong-
lanceolate and glabrous leaves. The tree flowers
in November - February and fruits ripen in
April - May (CSIR 1956). The flowers, which
can be axillary or terminal, exist in solitary form
or as spreading fascicles. The scale like bracts
are decidious or shed seasonally. The sepals are
deccusiate, thick and fleshy. Four thick petals
extend in length slightly beyond the sepals.
Male flowers are characterised by numerous
stamens and two celled anthers with exceed-
ingly short filaments. Female flowers are either
sessile or on short pedicels, bundled two or
three together. Ovary is 4-8 celled with sessile
stigma. The fruit is spherical but un-furrowed
and purple, 25 to 3.0 cm in diameter and
encases 5 to B seeds (Muhammed et al. 1994;
Subash Chandra 1996).

Propagation

The conventional way of propagation is by
seeds. As the crop is cross pollinated, the
seedling progeny shows heterogeneity and
thereby variability. In certain pockets of Konkan
region, soft wood grafting as well as approach
grafting are resorted to which favour early yield
and high density planting (Subhash Chandra
1996). Tissue culture is also being attempted
for micropropagation (Rao et al. 2000).

Processing

Freshly harvested fruits are reddish green in
colour and turn into full red-purple colour in
a day or two (Fig. 1a). The flesh of the fruit is
juicy and has a sweetish acid taste. The normal
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Acid (as hydroxy citric acid) 22.80
Pigment (%) 2.40
Ascorbic acid (%) 0.06
Carbohydrates by difference (%) 35.00

(Values are expressed on moisture free basis)

Lises

The fruit has an agreeable flavour and a
sweetish acid taste. Kokum has been tradition-
ally used as an acidulant. It is used in the
Konkan region, chiefly in the form of kokum
as a garnish, to give an acid flavour to curries
and also for preparing cooling syrups (CSIR
1956). For the traditional fish curry of the
Konkan coast and Goa, kokum rind is a usual
ingredient. The dried rind, strained in water, is
boiled into a soup called solkadi. Spiced and
sweetened with jaggery it is a must for marriage
feasts and functions in Uttara Kannada District
of Karnataka. It is considered to promote
digestion. Wine red syrup, extracted from the
rind of the ripe fruit with the help of sugar, is
stored in the households of this region for
making cool drinks in summer (CSIR 1956). The
sweet pulpy cover of the seeds is eaten or made
into curries. The fruit is also pickled (Subhash
Chandra 1996).

Kokum butter is suitable for use as a confectio-
nery butter. It is also suitable for making candle
and soap. It possesses properties similar to
piney tallow (from Vateria indica) and may be
employed in the sizing of cotton yarn (Williams
1950; CSIR 1956; Muhammed ef al. 1994).

The fruit of G. indica is anthelmintic and
cardiotonic and useful for treatment of piles,
dysentry, tumours, pains and heart complaints.
A syrup from the fruit juice is given in bilious
affections. The root is astringent (Krishnamurthy
et al. 1981; Sampathu & Krishnamurthy 1982).

Kokum butter is considered nutritive, demul-
cent, astringent and emollient. It is suitable for
ointments, suppositories and other pharmaceu-
tical purposes. It is used for local application
to ulcerations and fissures of lips, hands etc.The
cake left after extraction of oil is used as a
manure (CSIR 1956).
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Kokum butter is used as a specific remedy for
diarrhoea and dysentry. It is now being used
in cosmetics and medicines known as
Vrikshamla in Ayurveda. Various parts of the
tree like root, bark and fruit and seed oil are
used for treating piles, sprue and abdominal
disorders (Subash Chandra 1996).

Garcinia gummi-gutta (L.) Rob.

The name Garcinia gummi-gutta (L.) Rob. was
given by the French botanist, Desrousseaux. It
is referred to in the vernacular as "kudampuli’
and is also known as Malabar tamarind.

Distribution and climate

G. gummi-gutta is found commonly in the
evergreen forests of Western Ghats, from Konkan
south to Travancore and in the shola forests of
Nilgiris upto an altitude of 6000 feet. In Western
Ghats of Kerala, ‘kudampuli’ grows at an
altitude of 1300 to 2000 m above MSL. The best
suited regions for its growth are those having
high humidity and an altitude of 400-100 m
(CSIR 1956; George 1998).

Description, flowering and fruiting

It is a small or medium sized tree with round
crown and horizontal or drooping branches,
leaves dark green and shining, elliptic obo-
vale, 5 - 7cm long and 2.5 - 7.5 cm broad, fruits
ovoid or spherical in shape, 5 cm in diameter,
yellow or red when ripe, with 6 -8 grooves
(Fig. 1b); about 6 - 8 seeds, surrounded by a
succulent aril (CSIR 1956).

Dicecious in nature, the productive bisexual
trees outnumber the males (referred to as
‘varangu’ in vernacular) which are usually not
retained once they exhibit their sexuality.

Every year, from February to April the trees put
forth flowers. The flowers are pale yellow in
colour, 10 to 40 flowers are seen as bunches in
the male plants. These flowers fall off. In the
female plants three or four flowers are seen in
a bunch and the female/ bisexual flowers are
bigger than male flowers. After flowering it
takes almost three weeks for fruit set. It takes
120 to 135 days for the fruits to ripen. Ripening
usually coincides with the June-July rains. The
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Fig. 2, Structure of hydroxy citric acid

Lowenstein (1971) found that (-) hydroxy cifric
acid (HCA) strongly inhibited fatty acid synthe-
sis in vivo or in living systems. Sullivan et al.
(1972) reported that fatty acid and cholesterol
synthesis was blocked significantly in test
animals which were given (-) HCA before. In
another study Sullivan et al. (1974) noted that
rats fed on (-) HCA tend to eat less than did
the control animals. Sullivan & Triscari (1977)
reported that (-) HCA lowered body fat level
with no loss of body protein or lean mass in test
animals that had been experimentally made
obese,

Constituents like cambogin and camboginol
were isolated from the latex of G. gummi-gutta
tree and their structure was confirmed by UV,
IR, and NMR studies (Rao & Sakariah 1988).

The seeds of G. gummi-gutta yield 31% of an
edible fat, resembling kokum butter. The fat has
a granular structure with the following con-
stants: m.p. - 29.5°C, acid val. - 5.0; sap. val.
- 203.5; acet. val. - nil; iod. val. - 52.5% R.M. val.
- 0.2; unsapon matter - 1.0% and titre - 51.2°.
The fat is rich in oleic acid (Naidu 1917; CSIR
1956).

Processing

Different methods of processing like sun dry-
ing, smoke drying and oven drying are fol-
lowed for camboge rind. The common method
followed is that collected fruits are first split
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open length-wise. After removing the seeds
they may be sun dried or smoke dried or
alternatively smoke and sun dried. To ward off
fungal infestation this may be given a coating
with coconut oil and salt. Among the different
drying methods the rind from smoke drying
was found to be soft and flexible, shiny black
in colour and with good shape retaining capac-
ity and consumer appeal (Muthulakshmi et al.
2001).

Uses

Fruits are edible but too acidic to be eaten raw.
They are valued for their dried rind which is
used in Travancore - Cochin and Malabar
regions, as a condiment for flavouring curries
in place of tamarind or lime. The dried rind is
used in fish curries for imparting the unique
delicate flavour (Muthulakshmi & Sarah 1999).
In Sri Lanka, the fruits are picked underripe, the
thick pericarp cut into sections, dried in the sun
and preserved for future use, The dried material
is used along with salt in the curing of fish.

A decoction of the fruit rinds is given for
rheumatism and bowel complaints. It is also
employed in veterinary medicine as a rinse for
diseases of mouth in cattle. The resin possesses
purgative properties. (Rama Rao 1914;
Chandrasena 1935; Kirtikar & Basu 1984). The
extracts of G. gummi-gutta are said to activate
digestion and are used in treatment of worms
and parasites, tumors and dysentery.

HCA inhibits lipogenesis, lowers the produc-
tion of cholesterol and fatty acids, increases the
production of glycogen in the liver, suppresses
appetite, increases the body’s production of
heat by activating the process of thermogenesis
(Lowenstein 1971). It is found to be a potential
dietary supplement for weight loss and appetite
control. Several products of (-) HCA like Citrin,
Citrimax, Garcinia spray, Garcinia puff etc. are
available commercially in market (Muhammed
et al, 1994). They are gaining popularity as
drugs for weight loss (Dallas & Michael 1990).

The dried rind is also used for polishing gold
and silver and as a substitute for acetic and
formic acids in the coagulation of rubber latex.
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Table 1. Habit and distribution of commercially important species of Garcinia

Eientific Name

Habit

Distribution

Garcinia andamanica King
G. anomala Planc

G. atroviridis Griff

G. cornea L

G. cowa Roxb

G. dulcis(Roxb) Kurz

G. eugenifolia Wall

G. echinocarpa Thw

G. gumni gutia(L) Rob
(G. cambogia (Gaertn)

Desr)

G. hanburyii Hook

G. harmandii Pierre

G. heterandra Wall

G. hontbroniana Pierre
G. indica Choisy

G. kydia Roxb
G, lancenefolia Roxb

G. livingstonei T.Anders
G. mangostana L.

G. microstigna Kurz
G. morella Desr

G. paniculata Roxb

G. pedunculata

G. speciosa Wall

G. spicaia Hook(G.
ovalifolia Hook.f.)

G. stipulata.T. Anders

G. succifolia Kurz

G. travancorica Beddome
G. wightii T. Anders

G. xanthochymus Hook
(G. tintoria Wight)

Medium sized tree

A small erect tree

A medium sized tree

Medium or tall ever green tree
Tall or medium sized
dioecious tree

Medium sized ever
green ftree
A small tree

Tall tree

Small or medium sized tree with
rounded crown and horizontal
or drooping branches

Medium to tall tree

Small tree

Slender evergreen tree with
drooping branches

A shrub or small tree

A small tree with short branches

Small or medium sized evergreen
tree

Small tree
Small or medium sized evergreen
tree

A medium or tall evergreen
dioecious tree

A tall tree with short spreading
branches

A moderate sized ever green tree
Medium sized or tall tree

A tall tree
Medium ever green tree
Medium sized tree

A medium sized bushy
evergreen tree

Andaman islands

Khasla hilla

North eastern districts of Assam
Bengal

Eastern parts of India mainly

Assam, Bengal, Bihar, Orissa
and Andaman Islands

Introduced into India from
Malaysia

Singapore

Tirunelveli forests, Sri Lanka
Western ghats upto 1800 ft,
Maharasahtra, Goa, Karnataka,
Kerala and Shola forests of Nilgiris
Ceylon, South India and Cambodia
Cambodia

Pegu and Tenasserin

Nicobar islands

Western Ghats from Konkan to

southwards in Mysore, Coorg and
Wynad

Andaman Islands

Assam and Khasi Hills upto

3000 feet

Introduced into India from East Africa.
South India on the lower hills of the
Nilgiris

Andaman Islands

Assam and Khasi Hills, Western

Ghats upto an altitude of 3000 feet

Foot hills of Himalayas,
Assam, Khasi Hills

Assam upto an altitude 3000 feet
and Manipur '

Andaman Islands

Western Ghats from Konkan
southwards

Eastern Himalayas

South India

Western Ghats

Forests of South India

Lower hills of Eastern Himalayas,
Western Ghats and Andaman Jslands







G. hanburyil Hook.

G. harmandii Piere
G. heterandra Wall

G. hombroniana Pierre

G. indica Choisy

G. lanceaefolia Roxb,

G. livingstonei T.Anders

G. mangostana L.

G. micristigma Kurz.

G. morella Desr.

Gum resin

Not known
Gum resin

Fruit, wood

Pericap, seed, leaf

Fruit, leaf

Penicarp, pulp

Frunt, bark

Fruit, leaf

Stem, seed

Gamboge is obtained from the stem. It is a source of Siam
gamboge and is used as a pigment in lacquer varnishes and
brass work. It is a powerful hydragogue and lowers blood
pressure.

Medicinal use
Gum resin is used as a medicine.

The pulp of the rose red fruit is edible. Timber is used for
building constructions and oars.

Kokum is prepared by drying the outer nind by soaking in the
juice of the pulp and sun drying. Kokum contains 10 percent

malic acid and is used to garnish curmes and for prepanng

cooling syrups. It is anthelmintic, astringent, demulcent and
antiseptic. It is also reported to inhibit lipogenesis. An edible

fat, kokum butter, is obtained from the seed.

The fruits are edible when ripe and leaves are used as vegetables.

The fleshy pericap and the coloured pulp are used for preparing

fermented beverages.

The fruit is edible and the entire fruit has medicinal properties.
The rind is astringent and is used against dysentery, diarthoea

febrifuge and is effective against skin infections. An yellow
resin which is similar to gamboge is obtained from the rind
and it contains the bitter principle mangostin.

Fruits are edible when ripe and leaves are used as vegetable.

It is the indigenous source of commercial gamboge used as

01

The fruit is rose red in colour. The tree resembles
G. mangostana.

Fruits are dark purple when ripe and are globose
or spherical. Leaves ovate or oblong, lanceolate,
broad , dark green above and pale beneath. The
seeds of the fruits yield 23-26% on the weight
of seeds and 44% on weight of kernels an edible
fat called kokum butter.

The fruits are obovoid and bright orange yellow.

The fruits are borne near the tips of short

branches, mostly on the outside of the trees.

The rind is smooth, globose, reddish or purplish.
The seeds are enclosed in a thick, snowwhite jelly like
aril. Fruits are slightly flattened . It is considered
to be the most delicious among tropical fruits.
Referred to as queen of fruits.

The fruits are depressed, globose and dark red.

Fruits are globose and of the size of a small plum.

a pigment and also for preparation of vamishes. The gamboge The seeds are slightly compressed and darkbrown.

is astringent, tonic, aphrodisiac, antibacterial, vermifuge,

amenorrhaea, anthelmintic and obortifacient. Seeds yield fat

similar to kokum butter. Seeds have antibacterial properties.
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