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Abstract

Kokum  (Garcinia indica  Choisy), an
underutilized tropical fruit of the Western Ghats, holds
immense nutritional, medicinal, and commercial
potential. Traditionally valued as a natural coolant,
acidulant, and therapeutic ingredient in Ayurveda.
kokum is rich in hydroxycitric acid, anthocyanins,
garcinol and other bioactive compounds known for their
antioxidant, anti-inflammatory, anti-obesity and
cardioprotective properties. Despite its diverse health
benefits, kokum remains underexploited and is
primarily consumed in regional cuisines. Value addition
through processing into a wide range of products
including juices, syrups, solkadhi, panna, jams, jellies,
butter, wine, powders, functional foods and
nutraceuticals enhance its shelf life, marketability and
economic significance. Such initiatives not only reduce
post-harvest losses but also generate livelihood
opportunities for rural and tribal communities. This
paper provides a comprehensive overview the
development of traditional and innovative value-added
products of kokum fruit.

Introduction

Kokum (Garcinia indica Choisy.) belongs to the
family Guttiferae (in the mangosteen) is an indigenous
tree of India (Chandran, 1996). In Western Ghats region,
estimated to be grown in an area of 1200 ha with an
annual production of 10,400 tonnes (Patil et al., 2009).
It was originally found only in the western peninsular
coastal regions and the adjoining Western Ghats in the
states of Maharashtra, Goa, Karnataka and Kerala, as
well as parts of Eastern India including West Bengal,
Assam and North Eastern hill regions (Chandran, 1996).
Itis an underexploited tree and is known by many names
in different regions such as, wild mangosteen, kokam,
goa butter tree, kokum butter tree in English, punarpuli
in tulu, murgina, punarpuli, devana huli in Kannada,
vrikshamia, vrikshamla, vmlabija, raktavrikshamla,
Amlapura, Amlashaka in Sanskrit, kokum in Hindi,
bheranda in Marathi, bhiranda, murgal and murgal-
mara in Tamil, kaattampi in Malayalam, Goraka in
Sinhala, tintali in Oriya, kokam in Gujarati and bhirind in
Konkani. The trees yield fruits annually in the summer
season during the months of March to May. The fruits
are generally globular or sphericalin appearance, which

are green when raw and become red to dark purple
when fully ripe with unique flavour weighing about 15-20
grams, enclosing 5 to 8 large seeds (Dembitsky et al.,
2011).

Kokum rind contains moisture (80.0 g 100 g7),
protein (1 %), tannin (1.70 %), pectin (0.90 %), total
sugars (4.10 %) and fat (1.40 %) (Nayak et al., 2010).
Compared with any other natural sources, kokum rind
contains the highest concentration of anthocyanins
(2.40 g 100 g’ of kokum fruit) (Nayak et al., 2010). The
anthocyanins cyanidin-3-glucoside and cyanidin-3-
sambubioside are the major pigment present in kokum
and is reported to occur in the ratio of 4:1
(Krishnamurthy et al., 1982). The rinds also contain two
polyisoprenylated phenolics garcinol and isogarcinol,
which possess anti-carcinogenic, antibiotic,
antioxidative, chelating, free radical scavenging, anti-
ulcer and anti-glycation activities (Yamaguchi et al.,
2000). Hydroxycitric acid (HCA) is the major organic acid
in kokum leaves and rinds. It is responsible for the
savory taste of kokum and is present to the extent of
4.10to0 4.60 and 10.30 to 12.70 per cent, respectively in
leaves and fruits. And the seed is very rich in stearic,
oleic and stearic triglycerides.

Fruit kokum, rind and seed have multiple
applications in the culinary, pharmaceutical and
industrial fields. It is also called as an Indian spice with
a pleasant acceptable flavour and has a sweet acidic
(sour) taste which makes it a popular food additive. It is
traditionally used as acidulant in many Indian dishes.
This crop is gaining importance, as its fruits have
multifarious utilities ranging from the pharmaceutical
uses to high quality beverages (Krishnamurthy et al.,
1982). Kokum has a long history in Ayurvedic medicine
as it was traditionally used to treat sores, tumors,
dermatitis, heart complaints, diarrhea, dysentery, ear
infection and to facilitate digestion. Kokum Juice is also
used as a natural remedy for stomach and liver disorder
(Krishnamurthy et al., 1982). Hydroxycitric acid (HCA),
which is an important ingredient in many fat reducing
supplements and it is claimed to increase fat burning
(Jena et al., 2002). HCA increases serotonin availability
in the body, reduces weight and increases oxidation of
fat. Garcinol has antioxidant and anti-inflammatory
properties, which includes citric acid, malic acid,
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polyphenols, carbohydrates, anthocyanin pigment and
ascorbic acid. Malic acid is acidic, reddish coloured and
gives the pungent sour taste to fruits (Swami et al.,

2014).
Health benefits

Kokum has been used as a
hypocholesterolaemic  agent, anti-cancer  and

antioxidant activities. It is also used to treat urticarial
and allergic rashes on the skin, constipation, dysentery,
heat stroke, pain, tumour, cardiovascular diseases,
neurodegenerative chronic inflammatory diseases such
as atherosclerosis, asthma, stroke, vasospasms, liver
damage, alzheimer's disease and curb appetite,
suppress food intake, increase the rates of hepatic
glycogen synthesis, reduce fatty acid synthesis and
lipogenesis and decrease body weight gain because
kokum rich in phytoconstituents and antioxidants
(Grewal, 2015).

Value addition of kokum fruits

Value addition of kokum plays a crucial role in
enhancing its economic, nutritional and commercial
value. Traditionally kokum is used in culinary, medicinal
and cosmetic applications. However, its raw form has a
short shelf life and limited marketability, which restricts
income for small and marginal farmers who primarily
cultivate it. By processing it into various forms such as
juices, syrups, dried rind, kokum butter and traditional
beverages like solkadhi, its shelf life extends and market
appeal significantly increases. Value addition extends
the shelf life of the crop, prevents post-harvest losses
and also opens up opportunities for farmers and local
entrepreneurs to earn higher incomes. Value added
products made from kokum fetch several times the
price of raw fruit, making it a viable source of livelihood,
particularly for rural and tribal communities. Despite
commercial/nutritional and medicinal importance,
kokum crop remained neglected. To take advantages of
nutritional and medicinal properties of kokum, value
addition is an important activity which, can be achieved
through suitable processing.

Processed products of kokum fruit
Kokum Agal (unsweetened extract)

Kokum Agal is a traditional salt-preserved,
unsweetened pure extract made from the rinds of ripe
kokum fruits, valued both as a souring agent and as a
health-promoting drink. To prepare it, the deep-purple
fruits are cleaned, the rinds are separated from the
seeds, and then crushed to release theirrich, dark juice.
A smallamount of saltis added as a natural preservative

and in some cases, the extract is lightly boiled before
storage. It is most commonly used in dishes like
solkadhi and kokum saar, but is also consumed in
diluted form as a refreshing remedy for indigestion,
acidity, and heat-related ailments.

Solkadhi

Solkadhiis a traditional and refreshing appetizer
drink that originates from the coastal regions of
Maharashtra. It is made using two key ingredients
kokum and coconut. To prepare Solkadhi, thick coconut
milk is combined with kokum agal and the mixture is
stirred until it turns a beautiful light pink or purplish
color (Plate 1). A pinch of salt is added for taste and
some variations include crushed garlic, green chilli and
roasted cumin powder to enhance the flavor. The drink
is garnished with fresh coriander leaves and served
chilled.

Kokum solkadhi powder

Kokum solkadhi powder is a convenient, ready-
to-use mix typically contains dehydrated kokum extract,
coconut milk powder, cumin, salt, chilli and herbs,
making it easy to prepare by simply mixing it with cold
water. It is a refreshing drink, especially after spicy
meals and is popular for its cooling and digestive
properties (Swami et al., 2015).

Kokum Amsul (Dried salted rind)

Kokum amsul, also known as dried kokum peel,
is prepared by harvesting ripe kokum fruits. Once
harvested, the outer skin of the ripe, deep purple fruits
is removed and sun-dried over several days. During
drying, sample is dipped in the salt solution. The
process of dipping and drying is repeated for4to 5times
to get the amsul. The result is leathery, dark purple to
black peel known as “Amsul,” which are then stored in
airtight containers for year-round use.

Kokum Butter

Kokum seed is solid waste generated from the
kokum processing industry which contains 40-50 per
cent fat (Kalse et al., 2014). Kokum oil or kokum butter
is nutritive, demulcent, smoothening, softening,
astringent and emollient and has a great demand in
pharmaceutical industry for preparation of ointments,
cosmetic industry for face creams and lipsticks (Swami
et al., 2014). It is of light gray or yellowish colour with a
greasy feel and a bland oily taste and has a smooth
texture and a slightly fruity, nutty aroma. To prepare
kokum butter, the seeds of the kokum fruit are first
collected, dried and then cold-pressed to extract the oil.
This oil is then solidified to create the butter-like
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consistency. Refined and deodorized fat is white in
colour and compares well with high class hydrogenated
fats. This fat is rich in combined stearic and oleic acids
and contains about 75 per cent of mono-
oleodisaturated glycerides. It is widely used in
traditional beauty products and skincare. Used in
chocolate and cocoa industry for improving texture of
chocolate without affecting the flavor (Maheshwari et
al., 2005).

Kokum wine

Kokum wine is a unique fruit wine made from the
rind or juice of the kokum fruit. Kokum extract is having
approximately 4 per cent sugar which can be fermented
to produce high quality red wine. To prepare kokum
wine, the kokum fruit is first cleaned and crushed to
extract it’s juice. The juice is then mixed with water and
sugar in a fermentation vessel and yeast is added to
initiate the fermentation process. The mixture is left to
ferment for several weeks, during which the sugars are
converted into alcohol. After fermentation, the wine is
strained, bottled and allowed to age, which helps to
develop a richer, more complex flavor profile. Some
variations may include the addition of spices like cloves,
cardamom or cinnamon to enhance the taste. Ideal pH
range is typically between 3.2 and 3.6. This low pH helps
inhibit the growth of undesirable microbes and
preserves the wine's freshness. And sugar
concentration for kokum wine is between 20-24 °Brix.
Since the natural sugar content in kokum may be
insufficient, additional sugar (such as sucrose or
glucose syrup) is often added. After adjusting these
parameters, the kokum extract is inoculated with yeast
(Saccharomyces cerevisiae) and allowed to ferment at
controlled temperatures.

Kokum honey

Kokum Honey is a natural, flavored honey
infused with the tangy essence. This unique
combination of honey and kokum offers a sweet, slightly
tart flavor. The preparation of kokum honey involves
soaking kokum rinds or kokum concentrate in raw
honey, allowing the flavors to meld together over a
period of time. It is commonly used as a sweetener in
teas, desserts and as a topping for parathas or rotis.

Kokum RTS (Ready-to-serve)

The preparation of kokum RTS involves
extracting juice from the kokum fruit and blending it with
water, sugar and sometimes additional ingredients like
spices or fruit juices for enhanced flavor. The mixture is
then pasteurized and bottled for easy consumption. The

beverage is known for its health benefits, as kokum is
rich in hydroxycitric acid, antioxidants and
anthocyanins, which provide anti-inflammatory and
digestive benefits.
Kokum powder

Kokum powder is made by drying the fruit and
grinding it into a fine powder, which can be stored for
months in an airtight container. Sometimes salt or sugar
is added to balance the sourness. Kokum powder is
widely used in curries, chutneys and rice dishes, adding
a unique sourness to these preparations.
Amrit kokum (Juice concentrate/syrup)

A concentrated, sweet-tangy drink base made
from kokum juice and sugar. The preparation involves
soaking dried kokum rinds in water or by crushing fresh
fruit to extract their juice, which is then sweetened with
sugar or jaggery or honey. Some variations also include
spices like cinnamon, cardamom or nutmeg for added
flavor. The mixture is often boiled down into a
concentrated syrup that can be diluted with water or
soda before serving.

Kokum jam and jelly

Kokum jam and jelly are flavorful and nutritious
spreads made from the pulp of the kokum fruit, known
for its vibrant red color and tangy-sweet taste. The
preparation involves extracting pulp from fresh or
soaked dried kokum rinds and cooking it with sugar until
itreaches athick, spreadable consistency. For jam, fruit
pulp is retained for texture, while for jelly, the pulp is
strained to create a smooth, clear gel. Pectin or lemon
juice is often added to help the mixture set properly.
Sometimes spices like cardamom or cinnamon are also
included to enhance flavor. They are typically enjoyed
as spreads on bread, toast, chapatis or crackers and are
also used as fillings in cakes, pastries and cookies.
Additionally, they can be paired with pancakes,
dolloped overyogurt or served as atopping forice cream
and desserts.

Kokum carbonated drink

Kokum carbonated drink is a refreshing, tangy-
sweet beverage made by infusing kokum extract with
carbonated water and natural sweeteners. The
preparation typically starts with soaking dried kokum
rinds or using kokum syrup, which is then blended with
sugar orjaggery, a pinch of black salt or cumin for added
flavor and chilled soda water. The result is a vibrant,
fizzy drink that’s both delicious and cooling.

Kokum popsicles: Kokum popsicles are a delightful
and healthy frozen treat made from kokum. These
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vibrant pink-purple popsicles are prepared by soaking
dried kokum rinds to extract juice or using kokum syrup,
which is then mixed with water, jaggery or sugar, a pinch
of black salt and roasted cumin powder to enhance the
flavor. The mixture is poured into molds and frozen,
resulting in a refreshing, slightly sweet and sour
popsicles.

Kokum beverage dip bags

Kokum beverage dip bags are a convenient and
healthful way to enjoy the refreshing tang of kokum.
These dip bags are typically made by packing dried
kokum rinds or kokum powder into small,
biodegradable sachets, often blended with ingredients
like dried ginger, cumin seeds, black salt, mint or
lemongrass. Beverage is prepared by just steeping a dip
bag in hot or cold water for a few minutes to release its
vibrant color and tart flavor. Kokum beverage dip bags
are gaining popularity not only in India but also among
Ayurvedic and wellness communities around the world
for their natural, functional and easy-to-prepare
benefits.

Kokum squash

Kokum squash is a sweet and tangy concentrate
made from the kokum fruit. To prepare kokum squash,
the ripe kokum rinds are soaked in warm water and then
crushed or blended to extract the juice. This juice isthen
simmered with sugar or jaggery until it reaches a syrup-
like consistency and preservatives are added to
increase the shelf life. Diluted by adding cold water, ice
and garnish with mint or a slice of lemon.

Kokum saar

Kokum saar, also known as kokum kadhi, is a
light, flavorful dish made using kokum rinds or kokum
agal and is often served as a warm soup or poured over
rice as athin curry. To prepare kokum saar, dried kokum
rinds are soaked in warm water for about 30 minutes.
The soaked kokum is then mashed gently and strained
to obtain a clear extract. To this, jaggery is added to
balance the sourness, along with salt, cumin powder
and a pinch of hing (asafoetida) for depth of flavor. A
tempering of ghee or oil with mustard seeds, garlic,
green chili, dried red chili and curry leaves is prepared
separately and added to the kokum mixture. The saar is
then simmered and garnished with fresh coriander
leaves.

Kokum rasam powder

Kokum rasam powder is a traditional South
Indian spice blend used to prepare kokum rasam. Itis a
tangy and spiced soup that substitutes kokum for the

more commonly used tamarind. This aromatic powder
is made by dry roasting and grinding kokum rind, mix of
spices such as dried red chillies, coriander seeds,
cumin seeds, black peppercorns, toor dal, fenugreek
seeds, mustard seeds and asafoetida. Once roasted
and blended, the powder can be stored in an airtight
container and used as needed.
Kokum chutney powder

Kokum chutney powder is a tangy, spicy and
flavorful dry condiment made using kokum rind. The
preparation involves sun-drying or roasting kokum rinds
until they are crisp, then grinding them with ingredients
like dried red chilies, garlic, salt, roasted sesame seeds,
coconut and sometimes cumin or coriander seeds. The
result is a coarse, aromatic powder with a perfect
balance of sourness from kokum, heat from chillies and
nuttiness from sesame or coconut.
Kokum chutney/Kokum sauce

To prepare kokum sauce, dried kokum rinds are
soaked in hot water for 30 to 60 minutes to soften them.
Mash the kokum in water and strain it to collect the rich,
reddish juice. In a pan, add sugar or jaggery, water and
the blended kokum paste to balance the sourness. Stir
well and bring it to boil. And in another pan, heat a
tablespoon of coconut oil and add mustard seeds,
allowing them to splutter. Then add cumin seeds,
fenugreek seeds, crushed garlic, slit green chili and
curry leaves. Sauté until the garlic turns golden and
aromatic. Next, add a pinch of turmeric powder and red
chili powder. Then pour it to the boiled kokum paste.
And let the sauce simmer gently for 10 to 15 minutes
and stirring occasionally, until it thickens to a syrup like
consistency. Remove the sauce from heat, let it cool
down, and strain it through a fine-mesh sieve to remove
any seeds or pulp. Once cool, the kokum sauce can be
stored in a clean, airtight container in the refrigerator for
several months.
Kokum leather

Kokum leather, also locally known as kokum
fruit bar or kokum poli, is a tangy-sweet, chewy dried
preserve fruit product made by processing the juicy pulp
of ripe kokum. The preparation involves extracting the
pulp from the kokum fruit, mixing it with sugar or jaggery
and sometimes adding spices like cardamom or black
salt for enhanced flavor. This mixture is then spread in
thin layers typically 3 to 5 millimeters thick on flat trays
and dried until it forms a leathery sheet. Drying can be
done using various types of dryers. In a tray dryer the
pulp is dried at 60-70°C for about 6 to 10 hours. Kokum
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leather is valued not only for its taste but also for its
nutritional and medicinal properties.

Kokum churan

Kokum churan is a traditional Ayurvedic
digestive powder made from the dried rind of kokum,
often blended with a variety of spices and herbs known
for their digestive and carminative properties. To
prepare kokum churan, the dried kokum rind is ground
into a fine powder and mixed with ingredients such as
black salt, roasted cumin, dry ginger, black pepper,
asafoetida and sometimes sugar or jaggery powder to
balance the tanginess. The resultis a spicy-sour powder
that can be consumed after meals to aid digestion,
reduce acidity and stimulate appetite (Raorane et al.,
2014).

Kokum burfi

Kokum burfi is a unique and flavorful Indian
sweet that combines the tartness of kokum with the rich
texture of traditional burfi, resulting in a tangy-sweet
dessert with a beautiful deep pink to purple hue. To
prepare kokum burfi, kokum rind or kokum juice
concentrate is first soaked and then simmered to
extract its essence. This tangy kokum extract is then
cooked with a base of milk solids (khoya or mawa),
sugar, cashewnut and coconut. As the mixture thickens,
it is flavored with cardamom and a touch of ghee to
enhance aroma and texture. Once the mixture reaches
the desired consistency, it is spread onto a greased tray,
allowed to cool and set and then cut into square or
diamond-shaped pieces (Raorane et al., 2014).

Kokum lassi

Kokum lassi is a refreshing and tangy twist on
the traditional Indian yogurt based drink, blending the
cooling properties of kokum with the probiotic richness
of curd. To prepare kokum lassi, dried kokum rinds are
soaked in warm water to extract their deep pinkish-
purple juice. This extract is then strained and blended
with fresh curd (yogurt), a bit of water for dilution and
sweeteners like sugar or jaggery, depending on taste
preferences. A pinch of black salt and roasted cumin
powder can be added to enhance the flavor and
digestive benefits. The mixture is churned or blended
until smooth and frothy, then served chilled, garnished
with mint leaves or a sprinkle of masala (Raorane et al.,
2014).

Kokum panna

Kokum Panna is a traditional and refreshing
summer drink popular in the coastal regions of
Maharashtra, Goa and parts of Karnataka and Kerala. To

prepare kokum panna, dried kokum rinds are used. The
dried kokum is soaked in warm water for few hours or
overnight to soften and release its vibrant color and tart
flavor. After soaking, the kokum rind is mashed to
extract more juice and then strained to get a smooth
base. To this, jaggery or sugar is added as a sweetener,
along with a blend of roasted cumin powder, black salt
and a pinch of regular salt, which enhance the tangy
flavor and adds a slight savory twist. The prepared drink
is then served chilled, often over ice, making it an ideal
thirst-quencher, digestive aid during summer, reduces
rancidity and acts as a natural coolant for the body.
Kokum whey beverage

To prepare the kokum whey beverage, dried
kokum is soaked in hot water and blended into a paste,
which is then cooked with sugar or jaggery to make a
syrup. This syrup is flavored with cumin powder, black
pepper and a pinch of salt, then strained and stored.
When ready to serve, the syrup is mixed with chilled
whey to create a tangy, revitalizing drink. This beverage
not only cools the body but also delivers a rich
combination of nutrients and digestive support, making
it both delicious and beneficial for overall wellness.
Kokum diet powder

Kokum diet powder is a health-focused
supplement or spice blend that incorporates kokum as
a key ingredient, often marketed or used for its weight
management, digestive and cooling properties. This
powder is usually made by drying kokum rinds and
grinding them into a fine powder, sometimes blended
with digestive and metabolism-boosting ingredients like
cumin, ginger powder, black pepper or triphala. Kokum
diet powder can be mixed with warm water and
consumed before meals as a digestive tonic or added to
smoothies, herbal teas or detox drinks.

Conclusion

The consumption of kokum by various
processed form has increased tremendously due to its
reported health benefits. The kokum and its derivates
are rich sources of several high-value compounds with
potential beneficial physiological activities. Value
addition of kokum fruits will improve the consumption
by different communities and also reduce the
postharvest losses of the underutilized fruit, apart from
promoting several health benefits. The value addition
initiative allows farmer producers to gain better income
by promoting utilization of underutilized Garcinia.
Hence Garcinia should be extensively promoted for
development of various value added products etc., for
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income generation as well as to reduce postharvest
losses.
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