Scientific Papers. Series A. Agronomy, Vol. LX, 2017
ISSN 2285-5785; ISSN CD-ROM 2285-5793; ISSN Online 2285-5807; ISSN-L 2285-5785

UNEXPLOITED AND UNDERUTILIZED WILD EDIBLE FRUITS
OF WESTERN GHATS IN SOUTHERN INDIA

Abhishek MUNDARAGI', Thangadurai DEVARAJAN', Sangeetha JEYABALAN?,
Shivanand BHAT?, Ravichandra HOSPET!

"Karnatak University, Dharwad, Karnataka, 580003, India
’Central University of Kerala, Kasaragod, Kerala 671316, India
3Government Arts and Science College, Karwar, Karnataka 581301, India

Corresponding author email: mabhishekphd@gmail.com

Abstract

Fruits play predominant role in the diet. Several health based statistical reports highlight the importance of
consumption of fruits as they tend to contain broad-spectrum essential nutrients including phenolic antioxidants that
impart protective role against several diseases. Western Ghats, one among eight “hottest hot-spots” of biodiversity in
world harbor many wild, unexploited and minor fruits which are edible and unfamiliar to large proportion of the global
population. Wild edible fruits are important source of food and income for rural communities. Wild fruits are
therapeutic in nature and used to treat wide array of diseases including chronic diseases. In the last three decades,
increased urbanization and deforestation for agricultural land use has led to destruction of valuable plant species
including fruit yielding plants. As a result, substantial decrease in the consumption and utilization of wild edible fruits
has been noticed. The present article describes 45 fruits that are edible and prominent in the Western Ghats region of
Southern India. Detailed information on nutrient composition of these minor fruits is provided, as consumed by tribal
and rural communities.
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INTRODUCTION Furthermore, deprived knowledge about wild
fruit identification to utilization and from
India is one of the mega diversity tropical harvesting to processing is another major
countries that comprise rich vegetation and hurdle to overcome. Also, studies on nutritional
biodiversity. The Western Ghats is one such attributes of these wild fruits are not properly
hotspot which is home to many wild, documented. Hence, cultivation, promotion and
unutilized, underutilized and minor fruits that conservation of these wild edible fruits are very
are rarely eaten and still many are unfamiliar to crucial for nutritional, medicinal and economic
the major population. Since, these wild edible purposes. Though these crops grow in wild and
fruits comprise broad-spectrum  essential have been neglected, they have their own
nutrients, vitamins and secondary metabolites unique properties, such as nutritional and
they can be considered for -cultivation, therapeutic values. Hence, there is enormous
consumption and utilization. However, these scope to these fruits by creating awareness
wild fruits may not taste good unlike cultivated among the locals and popularization of value
tropical fruits but they hold good proportions of  added products from these fruits. Wild fruits
antioxidants, essential nutrients and bioactive are available in plenty in their natural habitats;
molecules. Moreover, many wild fruits serve as still it is relatively essential to have their
possible future source of income for local germplasm conserved. Subsequently, this may
communities in rural areas of several help in tackling the problems arising due to
developing and poorly developed nations. Over urbanization and geographical variations.
the past few years, the information related to
wild fruits is endangered. Due to lack of = BIODIVERSITY AND BIORESOURCES
suitable and efficient processing techniques and OF WESTERN GHATS
increased deforestation has resulted in
extinction of many of these fruit bearing wild During the past few decades several studies
plants  from their natural vegetation. have indicated that the Western Ghats harbor
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several important plants. The availability of
rich bioresources is now being utilized in
producing several important value added
products that are commercially exploited in
food, agriculture, medicine and cosmetic
industries. Moreover, several wild edible fruits
tend to be nutritious and medicinal. It is
remarkable to mention that in a year, not less
than six to eight plant species will be in fruiting
in each month and majority of these wild edible
fruits belong to Anacardiaceae, Apocynaceae,
Euphorbiaceae, Moraceae and Sapotaceae
families (Uthaiah, 1994). There are more than
60 wild edible fruits available in entire Western
Ghats region. More recently, Jadhav et al.
(2015) reported 159 wild edible plants from the
Northern Western Ghats of Maharashtra, of
which 77 fruit bearing plant species are edible
and most fruits are consumed during January-
July. According to Kumar and Shiddamallayya
(2016), forest region of Hassan district of
Southern Western Ghats has 75 wild edible
fruit species belonging to 40 families and 60
genera. Nazarudeen (2010) studied the
nutritional composition of wild fruits such as
Alangium salvifolium, Antidesma ghaesembilla,
Baccaurea courtallensis, Debregeasia
longifolia,  Palaquium  ellipticum  and
Tamilnadia uliginosa. Several ethnobotanical
studies indicated that though these fruits are not
so tasty and desirable unlike cultivated fruits,
nevertheless, these wild edible fruits are rich in
nutritional content with respect to protein, fat
and iron content. Among the wide range of
available edible wild plant species, wild fruits
are foremost provider of subsidiary nutrition to
the rural communities. Generally, native plants
determine the dietary habits of ethnic
communities, though they are not nutrition
specific in most occasions. Therefore, it can be
concluded that the wild edible fruits are more
superior to cultivated fruits when nutrition is
taken in to account (Valvi et al.,, 2011).
However, it is essential to mention that due to
increased urbanization and deforestation
several plant species are endangered and are
under the threat of extinction. Recent studies
reveal that during 1920 to 2013 as much as
35.3% of forest cover in the Western Ghats has
been changed or disturbed (Reddy et al., 2016).
Hence, as a foremost priority, the bioresources
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including wild edible fruits of Western Ghats
has to be preserved and conserved (Deshmukh
and Shinde, 2010; Hebbar et al.,, 2010;
Narayanan et al, 2011; Harisha and
Padmavathy, 2013).

WILD EDIBLE FRUITS OF WESTERN
GHATS

The present article describes some of the
important wild fruits of the Western Ghats,
particularly in Southern India. A list of 45
fruits has been listed out that are edible, but the
list is by no means complete. Information is
provided for the rare fruits that are consumed
by the tribal and rural communities. Although
people consume these fruits freshly, in certain
occasions the juice is taken out from the rind,
rind is sundried and used as a souring agent as
spice for the preparation of beverages and
typical south Indian cuisines. Seeds of some
Clusiaceae members such as Garcinia indica
and Garcinia gummi-gutta yield high oil,
which is known to comprise potential
therapeutic properties. Commercially, butter
extracted from these fruits are wused for
producing cosmetics and functional foods,
however, traditionally these fruits are utilized
for esculent, medicinal and cosmetic purposes.

FLOWERING/FRUITING PHENOLOGY
AND NUTRITIONAL POTENTIAL OF
WILD EDIBLE FRUITS

Aporosa cardiosperma (Gaertn.) Merr. is a
valuable medicinal tree endemic to Sri Lanka,
often several parts of plant such as leaves, roots
and stems are utilized as a ethnomedicine
against several health ailments including fever,
skin diseases, diabetes, infertility and hepatic
diseases.

Fruit description: Fruits globose or ovoid,
pointed with the persistent style, 10-14 mm
across, thin-walled, smooth, fruiting pedicels 5-
6 mm long; suborbicular seeds, the edible part
is yellow transparent arils comprising the seeds
of around 2-4. Capsules are opened and then
arils are eaten, usually seeds are often spat; the
fruit tastes little sweet and sour.

Flowering and fruiting: February — July



Figure 1. Selected wild, minor and edible fruits of Western Ghats in Southern India: (A) Elaeagnus conferta;
(B) Canthium coromandelicum;, (C) Flacourtia Montana;, (D) Flacourtia indica; (E) Toddalia asiatica; (F) Gardenia
gummifera; (G) Rubus ellipticus; (H) Rhodomyrtus tomentosa; (1) Berberis tinctoria; (J) Aporosa cardiosperma,
(K) Ziziphus rugosa; (L) Buchanania cochinchinensis; (M) Syzygium caryophyllatum; (N) Garcinia gummi-gutta;
(O) Elaeocarpus tectorius
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Nutritional value: Moisture content (%): 92.43,
protein (%): 0.02, fat (%): 1.16, reducing
sugars (%): 4.91, non-reducing sugars (%):
1.06, total sugars (%): 5.98, vitamin C: traces,
iron (mg/100g): 3.71, sodium (mg/100g): 11.6,
potassium (mg/100g): 346.09 (Nazarudeen,
2010).

Artocarpus gomezianus Wall. ex Trecul. is an
underutilized fruit tree found in the central
Western Ghats.

Fruit description: Fruit is sorosis, subglobose,
green turns yellow when ripe, weight (g):
52.59-245.50, length (cm): 40.80-70.90 and
width (cm): 20.90-60.00), many seeded.
Flowering and fruiting: January — June.
Nutritive value: Ash (%): 5.33, moisture (%):
87.78, fat (%): 15.00, fibre (%): 8.43, protein
(%): 0.36, carbohydrates (%): 8.62, zinc (ppm):
24.92, copper (ppm): 12.84, manganese (ppm):
103.49, iron (ppm): 802.01, sodium (%): 0.68,
potassium (%): 1.47, phosphorus (%): 0.26,
calcium (%): 0.26, magnesium (%): 0.18,
nitrogen (%): 23.48, copper (ppm): 12.84.
Whereas, the phenol and flavonoid content of
fruits varied from 0.98-1.13 % and 0.41-0.73 %
respectively. The fruits are consumed raw and
also processed in to several value added
products. Moreover, it is also used as spice in
cooking south Indian dishes (Krishnamurthy
and Sarala, 2013; Sarala and Krishnamurthy,
2014).

Berberis tinctoria Lesch. is a shrub endemic to
Nilgiris — a part of UNESCO World Network
of Biosphere Reserves.

Fruit description: Fruits are many seeded
berries, obovoid-oblong, glabrous, shining,
bluish black when ripe, with a size, length
(cm): 1.2-1.5, diameter (cm): 0.5-0.7 and
weight (g): 0.1-0.2.

Flowering and fruiting: March — July.

Nutritive value: The fruit has not been
evaluated until now; however fruit extract has
been evaluated for its total phenolics (410+0.02
mg/100g gallic acid equivalents (GAE),
flavonoids (320+0.120 mg/100g quercetin
equivalents) and antioxidant scavenging
activity against various free radicals such as
DPPH, 027, NO, OH" and ABTS including
anti-hemolytic activity. Tribal communities use
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various parts of this plant against liver related
disorders and several chronic diseases
including cancer. Furthermore, berberine, an
alkaloid compound has been reported from this
plant, wherein, this compound is used as drug
by many pharmaceutical industries (Sasikumar
et al.,, 2007; Singh et al., 2009; Sasikumar et
al., 2012).

Buchanania  cochinchinensis  (Lour.) M.R.
Almeida is a tree found in the deciduous forests
of Western Ghats, native to tropical and
subtropical India.

Fruit description: Fruit is drupe, black, stone
hard, two valved, one seeded. Length (cm):
1.1-1.2, breadth (cm): 1.1-1.3. The ripe fruit is
delicious and most often consumed raw; in
several occasions, the seeds are roasted and
served. Moreover, seeds are widely utilized as
the kernel yields good amount of essential oil
that finds several applications.

Flowering and fruiting: January — June.
Nutritive value: The seed comprises following
proximate attributes: ash (%): 2.20, moisture
(%): 3.60, crude fat (%): 38.00, total protein
(%): 43.24, total carbohydrate (%): 12.96, total
crude fibre (%): 18.50, phosphorus (mg/100 g):
593, zinc (mg/100 g) 3.32, aluminium
(mg/100 g): 0.3, boron (mg/100 g): 0.6, calcium
(mg/100 g): 70.00, copper (mg/100 g): 1.15,
iron (mg/100 g): 4.80, magnesium (mg/100 g):
275.00, manganese (mg/100 g): 1.60. The
kernel is known to be potential source of
protein; oil from kernel is used as a substitute
for almond oil and used extensively in cosmetic
and nutraceutical applications (Munde et al.,
2003; Singh et al., 2010; Kumar et al., 2012;
Khatoon et al., 2015).

Carissa spinarum L. is an indigenous shrub,
commonly found as hedge and a drought
tolerant plant.

Fruit description: Fruit, an ovoid berry, 8-9 mm
in length, 5-6 mm in diameter. Seeds 4-6,
lanceolate, black in color with the weight (g),
length (cm) and breadth (cm) of 2.56, 1.55 and
1.67 respectively. Fruit tastes sweet to
astringent in flavor, and the fruit is known for
its iron and ascorbic acid content. Several value
added products are prepared.

Flowering and fruiting: February — June.



Table 1. List of selected potential wild, minor and edible fruits of Western Ghats in Southern India

Mode of
Family Botanical Name Vernacular Name* Habit consumption and References
utilization
Anacardium occidentale Anacardiaceae Kan: Geru hannu, Tree Jam, jelly, Chakraborty et al.,
L. Godambe vinegar, pectin, 1977; Mohanty et
Tam: Munthiri, nonalcoholic al., 2006
Andima and alcoholic
Mal: Kasu mavu beverages
Buchanania Anacardiaceae Kan: Nurukalu hannu Tree Consumed fresh, Kumar et al., 2012
cochinchinensis (Lour.) Tam: Charam seeds- raw or
M.R. Almeida Mar: Charoli, cooked, oil is
Nuramaram extracted from the
seeds
Semecarpus anacardium ~ Anacardiaceae Kan: Gerr hannu Tree Dried fruits are Jadhav et al., 2015
Blanco Marathi: Bhilava, consumed
Bibba
Mal: Sambiri
Spondias dulcis Anacardiaceae Kan: Sihi amate Tree Consumed fresh, Bhat and Rajanna,
Parkinson Hin: Ambarella pickles 2016
Annona muricata L. Annonaceae Kan: Mullu ram phala Tree Ripe fruit Minh, 2015
Tam: Mullu sitha consumed,
pazham fermented
beverage
Carissa spinarum L. Apocynaceae Kan: Kouli hannu Shrub Consumed fresh, Fatima et al., 2013;
Mar: Karvand pickles, and jams Chauvan et al.,
Hin: Jungli Karonda are prepared 2015
Tam: Kilakkay,
Sirukilaa
Mal: Kirkarmanji
Phoenix sylvestris (L.) Arecaceae Kan: Kadu karjura Tree Consumed fresh Jadhav et al., 2015
Roxb. hannu Dried fruits
Tam: Kattinchu consumed
Mal: Niilanthent
Berberis tinctoria Lesch. ~ Berberidaceae Eng: Nilgiri barberry Shrub Consumed fresh Nayagam et al.,
Tamil: Oosi kala 1993
Cordia dichotoma G. Boraginaceae Kan: Challe hannu Tree Consumed fresh, Valvi and Rathod,
Forst. Tam: Viricu pickled 2011
Mal: Naruveeli
Mar: Bhokar
Opuntia dillenii (Ker Cactaceae Kan: Papaskalli Shrub Consumed fresh Nayagam et al.,
Gawl.) Haw. Tam: Sapathkalli 1993
Garcinia gummi-gutta Clusiaceae Kan: Mantulli Tree Fruit and juice are  Naveen and
(Linn.) Robson Tam: Kottukkappuli used as souring Krishnakumar,
Mal: Kodampuli, agent and butter 2012; Namera et
Pinampuli from rind is al., 2014
prepared
Gardenia gummifera L.f.  Rubiaceae Kan: Bikke, Small Consumed fresh Sivakamasundari
Adavibikke tree etal., 2015
Mal: Kambimaram
Tam: Kambil
Garcinia indica Clusiaceae Kan: Murugalu, Kake Tree Consumed fresh, Bafna, 2012;
(Thouars) Choisy mara Juice and wine Naveen and
Tam: Murgal Krishnakumar,
Mal: Kotte pan, 2013; Swami et al.,
Kokumbrindeo 2014
Mar: Kokum
Garcinia xanthochymous ~ Clusiaceae Kan: Devajarige Tree Consumed fresh, Rai etal., 2010;
Hook Tam: Paccilai Wine Mahesh et al.,
Mal: Beenakepuli 2016
Dillenia pentagyna Dilleniaceae Kan: Kaltega Tree Consumed fresh Sundarapandian
Roxb. Mar: Karmal and Swamy, 1999
Elaeagnus conferta Elaeagnaceae Kan: Halige hannu, Shrub Consumed fresh Valvi and Rathod,

Roxb.

Kerahuli

Tam: Kulari

Mal: Tholiar pan,
Kattumunnthiringa
Mar: Ambgul
Eng: Wild olive

2011; Patil et al.,
2012
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Mode of

Family Botanical Name Vernacular Name* Habit consumption and References
utilization
Elaeocarpus tectorius Elaeocarpaceae Tam: Bikki palzam Tree Consumed fresh Nayagam et al.,
(Lour.) Poir. 1993
Artocarpus hirsutus Moraceae Kan: Hebbalasu, Kadu Tree Consumed fresh Vinay et al., 2014
Lam. halsu and pickled
Tam: Anjili
Mal: Ayani
Artocarpus gomezianus Moraceae Kan: Vatte huli Tree Consumed fresh Krishnamurthy and
Wall. ex Trecul. Tam: Ottipila and juice, used as Sarala, 2013;
Mal: Arampulli, spice Sarala and
Pulichakka Krishnamurthy,
Eng: Monkey jack 2014
Rhodomyrtus tomentosa Myrtaceae Tam: Thavutu pazham Shrub Consumed fresh Nayagam et al.,
(Alton) Hassk. Mal: Kirattan, 1993
Thavattukoyya
Syzygium Myrtaceae Kan: Kuntu nerle Tree Consumed fresh Shilpa and
caryophyllatum (L.) Mal: Shenjarel and wine Krishnakumar,
Alston 2015
Syzygium jambos (L.) Myrtaceae Kan: Pannerale, Tree Consumed as Dhanabalan et al.,
Jammu nerale fresh juice and 2014
Tam: Champai wine
Mal: Malakkacampa
Eng: Roseapple
Syzygium zylanicum Myrtaceae Kan: Bilinerale Tree Consumed fresh Shilpa and
Altson Mal: Pula and wine Krishnakumar,
2015
Averrhoa bilimbi L. Oxalidaceae Kan: Bimbuli Tree Cooked and Bhat and Rajanna,
Tam: Pulima pickled 2016
Mal: Vilumpi
Averrhoa carambola L. Oxalidaceae Kan: Karabalu Tree Consumed fresh, Napahde et al.,
Tam: Tamarattai juice and wine 2010; Bhat et al.,
Mal: Caturappuli 2011; Dasgupta et
al., 2013; Paul and
Sahu, 2014; Bhat
and Rajanna, 2016
Passiflora edulis Sims. Passifloraceae Eng: Passion fruit Shrub Consumed fresh, Pruthi and
Kan: Sharbath balli juice is prepared Girdhari, 1955
Tam: Odey annu
Aporosa cardiosperma Phyllanthaceae Kan: Salle mara Tree Ripe fruits Bhat and Rajanna,
(Gaertn) Merr. Tam: Vittil consumed 2016
Mal: Vetti
Phyllanthus emblica L. Phyllanthaceae Eng: Indian Tree Consumed fresh, Nambiar et al.,
gooseberries jam, juice and 2016; Peerajan et
Kan: Kadu nelli, wine are prepared  al., 2016
Bettad nellikayi
Tam: Nelli
Mal: Nellikka
Ziziphus oenopolia (L.) Rhamnaceae Kan: Pargi hannu Shrub Consumed fresh Jadhav et al., 2015
Mill. Tam: Pulichi
Ziziphus jujube Mill. Rhamnaceae Kan: Bore hannu, Bari ~ Tree Consumed fresh Jadhav et al., 2015
hannu
Mar: Bor
Ziziphus rugosa Lamk. Rhamnaceae Kan: Mullu hannu Shrub Consumed fresh, Krishnamurthy and
Mar: Burgi, Yeruni juice and dosa are  Sarala, 2011
Mal: Kotte pan prepared
Rubus ellipticus Smith Rosaceae Kan: Kadumulli hannu  Shrub Consumed fresh Nayagam et al.,
Tam: Mullu pazham, 1993
Thuppa mulli
Rubus racemosus Roxb. Rosaceae Tam: Mullu pazham, Shrub Consumed fresh Nayagam et al.,
Yemmemulli 1993
Rubus rugosus Smith. Rosaceae Tam: Mullu pazham Shrub Consumed fresh Nayagam et al.,
1993
Canthium Rubiaceae Kan: Kare hannu Shrub Consumed fresh Sambandan and
coromandelicum (Burm. Tam: Kaaraichedi Dhatchanamoorthy
f.) Alston Mal: Kare pan ,2012
Ixora coccinea L. Rubiaceae Kan: Hole daswala, Shrub Consumed fresh Jadhav et al., 2015

Kusumaale hannu
Mal: Thetti, Chethi,
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Mode of

Family Botanical Name Vernacular Name* Habit consumption and References
utilization
Thechi
Aegle marmelos (L.) Rutaceae Kan: Bilvapatre Tree Juice and wine Pandaa et al., 2014
Correa Tam: Vilvam
Mal: Mavilavu
Glycosmis pentaphylla Rutaceae Kan: Bakkina kannu Shrub Consumed fresh Valvi and Rathod,
(Retz.) DC. Tam: Kula pannai 2011
Mal: Panchi
Mar: Maenaki, Kirmira
Toddalia asiatica (L.) Rutaceae Kan: Kadu manasu Woody Consumed fresh Nayagam et al.,
Lam. Tam: Kattu milaku, liana 1993
Siru-kindu Mullu annu
Flacourtia montana J. Salicaceae Kan : Sampige hannu Tree Consumed fresh Abhishek and
Grahm. Mar: Champari, Ataki Thangadurai, 2015
Mal: Male kakkade
Flacourtia indica (Burm.  Salicaceae Kan: Karimullu hannu Shrub Consumed fresh Valvi and Rathod,
f.) Merr. Tam: Cottaikkalaa 2011; Jadhav et al.,
Mal: Kurumuli 2015
Mar: Karai,
Galguggar, Bhenkal
Schleichera oleosa Sapindaceae Kan: Cakota Tree Consumed fresh, Valvi and Rathod,
(Lour.) Tam: Kumbadiri, shoots as 2011
Poovahti vegetable
Mar: Kosab, Koshimb,
Kusum
Mimusops elengi L. Sapotaceae Kan: Renjalu hannu Tree Consumed fresh Valvi et al., 2011
Mal: Elengi
Hin: Bakul
Lantana camara L. Verbenaceae Kan; Chadurangi, Shrub Consumed fresh Venkatachalam et
Simesime al., 2011a
Tam: Uni

Mar: Ghaneri, Tantani

*Eng: English, Hin: Hindi, Kan: Kannada, Mal: Malayalam, Mar: Marathi, Tel: Telegu, Tam: Tamil

Nutritive value: Moisture: 81.05 %, proteins:
2.07 %, fat: 1.30 %, carbohydrates: 18.66 %,
calcium: 29 mg/100g, phosphorus: 32.1
mg/100g, iron: 3.45 mg/100g, total phenolics:
531 mg TAE/g, total flavonoids: 0.44 mg
QE/100 g (Chauvan et al., 2015).

Elaeagnus conferta Roxb. is a thorny climber
shrub, native to tropical and subtropical
regions, found across evergreen to semi-
evergreen forests.

Fruit description: The fruit is elliptical in shape,
color is light pink with white coloured micro
spots, single seeded, weight (g): 4.21, length
(cm): 3.19, breadth (cm): 1.54. The fruit is
usually consumed fresh, highly perishable.
Flowering and fruiting: November — March.
Nutritive value: Moisture content (%) 77.00,

titrable acidity (g/100g): 2.37, total sugars
(mg/100mg): 39.00, reducing sugars
(mg/100mg):  35.00, non-reducing sugars
(mg/100mg): 4.00, ash (%): 22.02, copper

(mg/kg): 0.049, manganese (mg/kg): 0.145,
iron (mg/kg): 0.628, zinc (mg/kg): 0.411,
calcium (mg/kg): 17.06, magnesium (mg/kg):
1358.00, phenolics  (mg/100mg):  6.08,

flavonoids (mg/100mg): 11.68, ascorbic acid
(mg/100g): 8.20. The fruits are used as
medicine for the treatment of indigestion (Patil
et al., 2012; Valvi et al., 2014b; Khilari and
Sharma, 2016).

Elaeocarpus tectorius (Lour.) Poir. is a tall tree
up to 40 meters, found in the higher altitude of
the Nilgiris.

Fruit description: Green fruits are sweet to
taste, single seeded, weight (g): 5-8, diameter
(cm): 1.8-2.1 and length (cm): 2.8-3.2.
Flowering and fruiting: March — August.
Nutritive value: Moisture (%): 59.30, proteins
(mg/100g): 1.4, fibre (mg/100g): 1.6, calcium
(mg/100g): 37.00, phosphorous (mg/100g):
26.00, iron (mg/100g): 3.10, carotenes
(mg/100g): 190.00, thiamine (mg/100g): 0.02,
riboflavin (mg/100g): 0.06, niacin (mg/100g):
0.30. Traditionally, tribal communities utilize
the fruits to treat various microbial infections
and diseases including rheumatism and piles
(Nayagam et al., 1993; Ragunathan and
Senthamarai, 2014; Sharvani and Devaki,
2014).



Flacourtia indica (Burm. f.) Merr. is a small
shrub found in the deciduous forest of Western
Ghats region.

Fruit description: Fruit is globular in shape,
reddish to reddish black when ripe, fleshy, up
to 4-10 seeded, tastes sweet to acidic, generally
consumed raw, length (cm): 1.0-1.2, breadth
(cm): 1.2-1.6.

Flowering and fruiting: January — October
Nutritive value: Moisture (%): 74.4, ash (%):
2.57, total sugar (%): 14.74, phenol (mg/g):
1.63, ascorbic acid (mg/100g): 53.44, crude
fibre (%): 6.01, fat (%): 0.17, potassium
(mg/100g): 1184.3, calcium (mg/100g): 434.8,
sodium (mg/100g): 146.3, iron (mg/100g):
15.23, manganese (mg/100g): 10.37, copper
(mg/100g): 7.6. It is used in making jams,
jellies and unripe fruits are astringent in flavor
and usually pickled (Rathod and Valvi, 2011).
Flacourtia montana J. Grahm. being named on
the type of vegetation it grows in montane
forests is endemic to Western Ghats and grows
to a height of 8-10 m. It is a small-medium
sized tree often armed with heavy thorns and
branches with spines.

Fruit description: Fruits are globous, red when
ripe and taste sweet with astringent flavor, 4-6
seeds present, weight (g): 0.5-0.8, length (cm):
1.2-1.5, breadth (cm): 0.7-1.1.

Flowering and fruiting: September — March.
Nutritive value: Moisture (%): 77.10, titrable
acidity (%): 0.25, total sugars (mg/100mg): 64,
reducing sugars (mg/100mg): 9.88, non-
reducing sugars (mg/100mg): 54.11, ash (%):
8.43, calcium (%): 0.30, magnesium (%): 0.60,
potassium (%): 0.89, sodium (mg/100g): 57.10,
phenolics  (mg/100mg): 1.63, flavonoids
(mg/100mg): 0.66, ascorbic acid (mg/100g):
23.30. The methanolic fruit extract exhibits
antioxidant activity against various free
radicals (Abhishek and Thangadurai, 2015).
Garcinia gummi-gutta (L.) Roxb. is widely
distributed along the lower altitude of Western
Ghats (coastal region). The plant is native to
Indonesia and tree grows up to 10-16 meters in
length.

Fruit description: The unripe fruit is green in
color, ripe fruit will be yellow to pale yellow, 6
to 8 seeds present, looks similar to tiny
pumpkin in shape, weight (g): 70-80, diameter
(cm): 5-6, length (cm): 7-9.

Flowering and fruiting: January — June.
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Nutritive value: Moisture (%): 86.91, total
sugars (mg/100mg): 8.6, reducing sugars
(mg/100mg): 592, non-reducing sugars
(mg/100mg): 2.67, proteins (%): 0.61, fibre
(%): 3.1, sodium (%): 2.1, potassium (%):
169.7. Fruit juice exhibits anti-scorbutic,
anthelmintic and cardiotonic  properties.
Moreover, fruit rind and seeds are potential
source of bioactive compounds such as lipids,
fatty acids and nutraceuticals. The fruit is
commercially exploited for its weight loss
properties (Nazarudeen, 2010; Naveen and
Krishnakumar, 2012; Naveen and
Krishnakumar, 2013; Parthasarathy and
Nandakishore, 2014; Mahesh et al., 2016).
Garcinia indica (Thouars) Choisy., a tree
commonly found along the coastal area of the
Western Ghats. The tree grows up to 10-18
meters with drooping branches.

Fruit description: The ripe fruit is red or dark
purple colored containing 3-8 large seeds. The
fruit is spherical, diameter (cm): 2.5 to 3.0,
weight (g): 15-30.

Flowering and fruiting: November — May.
Nutritive value: Fresh rind of Kokum has
moisture (%): 80, protein (%): 2, tannin (%):
2.8, pectin (%): 5, fibre (%): 14, total sugars
(%): 4.1, fat (%): 1.4, ascorbic acid (%): 0.06.
Garcinia comprises several potential bioactive
constituents, majority proportions of them
being garcinol and hydroxycitric acid (HCA).
The pulp of the fruit is acidic that tastes sour.
Generally, the rind of the fruit is commercially
exploited as it is considered to be potentially
therapeutic; it is used as souring agent in most
of south Indian coastal cuisines. Moreover, the
butter extracted from rind finds application in
nutraceutical ~and  cosmetic  industries.
Furthermore, is used to prepare several kinds of
beverages and functional foods (Krishnamurthy
et al, 1982;  Krishnamurthy, 1996;
Krishnamurthy and Sampathu, 1988; Bhat et
al., 2005; Baliga et al., 2011; Swami et al.,
2014; Jagtap et al., 2015).

Garcinia xanthochymus Hook. F. T. Anderson.
is a tree native to India and Myanmar,
distributed in the mid altitudes of Western
Ghats region; tree grows up 80-100 meters.
Fruit description: Fruit is yellow in color,
subglobose in shape, tastes sour, 1-4 seeded,
weight (g): 57-65, diameter (cm): 5-9, length
(cm): 5.0-6.5.



Flowering and fruiting: March — August.
Nutritive value: Moisture (%): 80.96, fat (%):
7.57, ash (%): 1.65, fibre (%): 2.73, protein
(%): 5.01, phenolics (mg/g): 31.31, flavonoids
(mg/g): 5.313, ascorbic acid (%): 0.14, calcium
(mg/kg): 134.87.

Fruits are utilized to prepare fermented
beverages  comprising  rich  nutritional
compositions. The fruit is rich in hydroxycitric
acid, a compound known for its potential anti-
obesity and fruits are used to prepare several
food products including jams, vinegar and
preservatives. Beverage made out of dried fruit
is used against constipation and excessive
flatulence. Furthermore, fruit possess potential
bioactive compounds that are antioxidant, anti-
inflammatory and anticancer in nature
(Konoshima et al., 1970; Baslas and Kumar,
1979; Singh et al., 1991; Facciola, 1998;
Chanmahasathien et al., 2003; Baggett et al.,
2005; Chen et al., 2010; Rai et al., 2010; Lim,
2012; Parthasarathy and Nandakishore, 2014;
Sharma et al., 2015).

Ixora coccinea L. is a small evergreen shrub
found in lower altitude of Western Ghats, the
plant is native to India and Sri Lanka.

Fruit description: A red to crimson coloured
globose berry, tastes sweet, two seeded.
Flowering and fruiting: March — July.

Nutritive value: Moisture content (%): 82.9,
total sugars (mg/100mg): 16.2, reducing sugars
(mg/100mg):  10.15, non-reducing sugars
(mg/100mg): 6.05, proteins (%): 0.28, fibre
(%): 0.9; sodium (%): 9.88, potassium (%):
197.69. Traditionally tribal communities use
various parts such as leaf, flower and roots to
treat several diseases, and especially the flower
decoction is used to treat against several
diseases including dysentery, hypertension and
menstrual irregularities (John, 1984; Batugal,
2004; Kirtikar and Basu, 2005; Saha et al.,
2008; Nazarudeen, 2010; Bose et al., 2011;
Baliga and Kurian, 2012).

Lantana camara L. is an exotic shrub widely
distributed in the Western Ghats.

Fruit description: The fruit is a drupaceous,
green-black in colour, diameter (cm): 0.5-0.6.
Flowering and fruiting: Throughout the year
Nutritive value: Moisture (%): 8.49, ash (%):
2.75, proteins (%): 17.11, fat (%): 4.29, fibre
(%): 12.76, carbohydrates (%): 45.7, calcium
(ppm): 1061.84, magnesium (ppm): 869.22,
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potassium (ppm): 889.92, sodium (ppm):
679.42, copper (ppm): 1.98, iron (ppm): 95.14,
phosphorous (ppm): 875.16, zinc (ppm):
784.93. Methanolic extract of fruits exhibits
anti-diabetic activity by significantly reducing
blood glucose levels in streptozotocin-induced
diabetic rats (Ojo et al., 2010; Venkatachalam
et al.,, 2011a; Venkatachalam et al., 2011b;
Ajiboye et al., 2014).

Opuntia dillenii (Ker Gawl.) Haw. is native to
Central America and widely distributed in the
Western Ghats.

Fruit description: A berry, ovoid, glochidiate,
purple when ripe, many seeds present. The
fruits are occasionally eaten, length (cm): 5-6,
breadth (cm): 2.5-3.5.

Flowering and fruiting: February — July.
Nutritive value: Potassium (mg/100g): 876.3,
calcium  (mg/100g): 17.6,  magnesium
(mg/100g): 9.51, sodium (mg/100g): 124.3,
phosphorous (mg/100g): 29.2, iron (mg/100g):
5.16, zinc (mg/100g): 0.884, manganese
(mg/100g): 1.285, aluminum (mg/100g): 1.16,
barium (mg/100g): 1.27; fruits are often
consumed raw. Pulp is utilized to make into
syrup, jam or jelly, a rich source of betalins
(Kalegowda et al., 2015; Pooja and Vidyasagar,
2016).

Rhodomyrtus tomentosa (Altson) Hassk. is
native to China, it is distributed on the higher
altitudes of the Western Ghat region.

Fruit description: Fruit is an ellipsoid berry,
diameter (cm): 1-1.5 with a persistent calyx,
purplish black in colour, soft and sweet and
several seeded.

Flowering and fruiting: March — July.

Nutritive value: Moisture (%): 83, titrable
acidity (g CAE/100g): 0.43, protein (g/100g):
4.0, lipids (g/100g): 4.19, sugars (g/100g):
19.96, total dietary fibre (g/100g): 66.56,
ascorbic acid (mg/100g): 15.29, calcium
(mg/100g): 200.24, phosphorous (mg/100g):
57.85, iron (mg/100g): 4.20, potassium
(mg/100g): 602.93, sodium (mg/100g): 113.64,
magnesium  (mg/100g):  66.51,  copper
(mg/100g): 1.10, manganese (mg/100g): 8.79,
zinc (mg/100g): 1.65, total phenolics (mg
GAE/g DW): 49.21. Fruit extracts significantly
exhibits antioxidant activity (Nayagam et al,
1993; Lai et al., 2015).



Rubus ellipticus Smith. is a thorny shrub found
across higher altitude of Western Ghats region;
the plant grows up to 3-4 meters in height.

Fruit description: Yellow spherical berries
looks similar to raspberry, diameter (cm): 0.9-
1.0 and weight (g): 0.2-0.4; fruit is consumed
fresh, tastes very sweet.

Flowering and fruiting: February — June.
Nutrition value: Moisture (%): 80.60, total
soluble solids (%): 6.60, total sugars (%): 8.50,
carbohydrate (%): 72.70, fat (%): 7.10, fibre
(%): 7.90, protein (%): 4, ascorbic acid (%):
0.011, total phenols (mg GAE/100g):
6100+0.082, total flavonoids (mg QE/100g):
3204+0.120 (Jeeva, 2009; Karuppusamy et al.,
2011).

Schleichera oleosa (Lour.) Oken. is a tree
found in deciduous forest of Western Ghats
region.

Fruit description: The ripe fruit is eaten raw, a
drupe ellipsoid to sub-globular in shape, taste
acidic, length (cm): 1.5-2.5, breadth (cm): 1-2.
Flowering and fruiting: March — July.

Nutritive value: Moisture (%): 77.4, carotenoid
(%): 3.1, reducing sugar (%): 11.7, starch (%):
9.2, total sugar (%): 7.23, phosphorus (%):
0.453, potassium (%): 1.167, ascorbic acid
(mg/g): 1.05, phenol (mg/g): 4.50, crude fibre
(%): 4.53. Usually, unripe fruits are pickled
(Valvi and Rathod, 2011; Valvi et al., 2014a).
Syzygium caryophyllatum (L.) Alston. is an
evergreen small tree up 2-3 meters distributed
in lower altitude of Western Ghats, endemic to
Sri Lanka. It is an endangered plant,
categorized in Red List by International Union
for Conservation of Nature and Natural
Resources (IUCN).

Fruit description: It is a purple small sized
berry, oval in shape, weight (mg): 300-500,
length (cm): 0.4-0.6, breadth (cm): 0.5-0.8.
Flowering and fruiting: January — July.
Nutritive value: Moisture content (%) 63.17,
titrable acidity (g/100g): 0.770 g of acids, total
sugars (mg/100mg): 37.70, reducing sugars
(mg/100mg):  30.40, non-reducing sugars
(mg/100mg): 7.30, vitamin C (mg/100g): 50,
proteins (mg/100mg): 3.37, total anthocyanin
content: 240.36 mg/l. Methanolic extract and
aqueous extract of fruit had 75.16 and 33.55
mg/g phenolics, respectively. The flavonoid
content of methanol and aqueous extract of
fruit had 27.2 and 8.25 mg/g respectively. Fruit
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has antibacterial potential and leaf extract
exhibits  antimicrobial, antioxidant and
anticancer activity (Gayathri et al., 2012;
Shilpa and Krishnakumar, 2015).

Ziziphus rugosa Lamk. is a large straggling
armed shrub, grown widely in the dry
deciduous forest of central Western Ghats.
Fruit description: Drupe to 1.3 cm, globose,
white or pale yellow, glabrous, maximum
weight (g) 1-2, length (cm): 0.9-1.5, width
(cm): 1.1-1.5.

Flowering and fruiting: November — May.
Nutritive value: Ash (%): 50, moisture (%):
62.2, fat (%): 5, fibre (%): 40, protein (%): 11,
carbohydrates (%): 26, zinc (ppm): 3.074,
copper (ppm): 62.4, manganese (ppm): 609.1,
iron (ppm): 916.728, sodium (%): 18.5,
potassium (%): 168, phosphorus (%): 16.5,
calcium (%): 17.1, magnesium (%): 22,
nitrogen (%): 19.4. Fruits are used in treatment
of throat irritations (Pandey et al., 1985;
Acharya et al.,, 1988; Pandey et al., 1988;
Krishnamurthy and Sarala, 2011; Kaennakam
etal., 2013).

CONCLUSIONS

Fruits listed above have to be considered as
horticultural crops at a foremost priority,
likewise suitable mass propagation techniques
have to be adapted in order to conserve these
prominent fruits for the present and future
generations that are under the threat of
extinction. In the recent past, researchers have
made considerable attempts in listing the
nutritional composition and in developing
techniques of mass propagation for some of
these wild fruits. The government and semi-
government organizations have to come
forward and undertake necessary steps/policies
in conserving these medicinal, wild, and minor
fruit plant species. Moreover, in recent past
several underutilized fruits are gaining
prominence and have been successfully utilized
for preparation of value added products and
functional foods, thus creating its own niche in
the food industry and nutraceuticals. This
substantial increase in sustainable utilization of
bioresources has made a tremendous impact on
the livelihoods of tribal and rural communities,
creating wide array of job opportunities and as



a source of income and awareness among
major populations.

Nevertheless, over the past few decades several
scientific studies have been undertaken to
understand phytochemicals present in various
plant parts such as the leaves, barks and root.
However, comparatively only few or rather rare
studies have been conducted on fruits. Hence, it
is quite significant to carry more intensive
scientific studies on these wild edible fruits. It
is believed that regular consumption of these
fruits will aid in preventing several diseases
and disorders including obesity, diabetes and
chronic diseases. Since fruits are thought to be
rich in nutrients, polyphenols (flavonoids and
stilbenes) and carotenes, in recent past, several
reports have successfully demonstrated that
these bioactive compounds are directly
attributed to antioxidant properties against
various free radicals. Anti-nutritional factors
have to be evaluated before their utilization and
consumption. However, recent statistics shows
that consumption and utilization of fruits and
fruit products is declining. Hence, more
scientific studies is required in elucidating the
structure and properties of important bioactive
compounds present in these minor wild edible
fruits, so that more awareness is created among
the consumers, which will subsequently benefit
to fight several nutrition related problems.

REFERENCES

Abhishek M., Thangadurai D., 2015. Proximate
composition, nutritive value and antioxidant activity
of Flacourtia montana J. Graham. (Salicaceae).
Vegetos, 28, 181-187.

Acharya S.B., Tripathi S.K., Tripathi Y.C., Pandey V.B.,
1988. Some pharmacological studies on Zizyphus
rugosa saponins. Ind J Pharm, 20, 200-202.

Ajiboye A.A., Oyedara O.0., Agboola D.A., Familola
0O.T., 2014. Evaluation of antibacterial effects and
phytochemical analysis of Lantana camara Linn leaf
and berry extracts. Euro J Med Plants, 4, 332-341.

Bafna P.G., 2012. Optimization of process parameters
for extraction of Kokum (Garcinia indica) fruit pulp
using response surface methodology (RSM). Int J Sci
Eng Res, 3, 1-7.

Baggett S., Protiva P., Mazzola E.P., Yang H., Ressler
E.T., Basile M.J., Bernard W., Edward J.K., 2005.
Bioactive benzophenones from Garcinia
xanthochymus fruits. J Nat Prod, 68, 354-360.

Baliga M.S., Bhat H.P., Pai R.J., Boloor R., Palatty P.L.,
2011. The chemistry and medicinal uses of the
underutilized Indian fruit tree Garcinia indica Choisy
(kokum): a review. Food Res Int, 44, 1790-1799.

336

Baliga M.S., Kurian P.J., 2012. Ixora coccinea Linn.:
traditional uses, phytochemistry and pharmacology.
Chin J Integrative Med, 8, 72-79.

Baslas R.K., Kumar P., 1979. Chemical examination of
the fruits of Garcinia xanthochymus. Curr Sci, 48,
814-815.

Batugal P.A., 2004. Inventory and documentation of
medicinal plants in 14 Asia Pacific countries. In
Medicinal plants research in Asia: the framework
and project work plans, Batugal PA, Jayashree K,
Lee SY, Jeffrey TO (eds), International Plant Genetic
Resources Institute - Regional Office for Asia, the
Pacific and Oceania, Serdang, 3-6.

Bhat D.J., Kamat N., Shirodkar A., 2005. Proceedings of
2™ National Seminar on Kokum (Garcinia indica
Choicy), Goa University, Goa.

Bhat R., Ameran S.B., Voon H.C., Karim A.A., Tze
L.M., 2011. Quality attributes of star fruit (4verrhoa
carambola L.) juice treated with ultraviolet radiation.
Food Chem, 127, 641-644.

Bhat S., Bhandary M.J., Rajanna L., 2014. Plant
diversity in the homegardens of Karwar, Karnataka,
India. Biodiversitas, 15, 229-235.

Bhat S.S., Rajanna L., 2016. Plant diversity studies and
role of Halakki community in agroforestry
homegardens of Uttara Kannada district, Karnataka,
India. Int J Life Sci, 5, 54-62.

Bose S., Maji S., Chakraborty P., 2011. Comparative
study of in vitro and in vivo antioxidant property of
different Ixora species. J Adv Pharma Educ Res, 2,
90-103.

Chakraborty R.N., Sastry L.V.L., Pruthi J.S., 1977.
Study on chemical composition and recovery of
pectin from cashew apple waste (residue). J Inst
Chem, 49, 145-151.

Chanmahasathien W., Li Y.S., Satake M., Oshima Y.,
Ruangrungsi N., Ohizumi Y., 2003. Prenylated
xanthones with NGF-potentiating activity from
Garcinia xanthochymus. Phytochem, 64, 981-986.

Chauhan A., Tanwar B., Arneja 1., 2015. Influence of
processing on physiochemical, nutritional and
phytochemical composition of Carissa spinarum
(karonda) fruit. Asian J Pharm Clin Res, 8, 254-259.

Chen Y., Fan H., Yang G.Z., Jiang Y., Zhong F.F., He
H.W., 2010. Prenylated xanthones from the bark of
Garcinia xanthochymus and their 1,1-Diphenyl-2-
picrylhydrazyl (DPPH) radical scavenging activities.
Molecules, 15, 7438-7449.

Dasgupta P., Chakraborty P., Bala N.N., 2013. Averrhoa
carambola: an updated review. Int J Pharma Res
Rev, 2, 54-63.

Deshmukh B.S., Shinde V., 2010. Fruits in the
wilderness: a potential of local food resource. Int J
Pharma Bio Sci, 1, 1-5.

Dhanabalan R., Palaniswamy M., Devakumar J., 2014.
Total polyphenol and flavonoid content of Syzygium
jambos (L.) Alston leaf extracts and its in vitro DPPH
radical scavenging activity. J Pharm Res, 8, 593-596.

Facciola S., 1988. Cornucopia 1I: a source book of
edible plants. Kampong Publications, California, pp.
1-79.

Fatima A., Singh P.P., Agarwal P., Irchhaiya R., Alok S.,
Verma A., 2013. Treatment of various diseases by



Carissa spinarum L. — a promising shrub. Int J
Pharm Sci Res, 4, 2489-2495.

Gayathri A., Benish Rose P.M., Saranya J., Eganathan
P., Sujanapal P., Ajay K.P., 2012. Antimicrobial,
antioxidant, anticancer activities of Syzygium

caryophyllatum (L.) Alston. International Journal of

Green Pharmacy, 6, 285-288.

Harisha R.P., Padmavathy S., 2013. Knowledge and uses
of wild edible plants in two communities in Malai
Madeshwara Hills, South India. /nt J Bot, 9, 64-72.

Hebbar S.S., Hedge G.M., Hedge G.R., 2010. Less
known wild edible fruits and seeds of Uttar Kannada
district of Karnataka. The Indian Forester, 136,
1218-1222.

Jadhav R., Datar M.N., Upadhye A.S., 2015. Forest
foods of Northern Western Ghats: mode of
consumption, nutrition, and availability. Asian Agri-
Hist, 19, 293-316.

Jagtap P., Bhise K., Prakya V., 2015. A
phytopharmacological review on Garcinia indica. Int
J Herbal Med, 3, 2-7.

Jeeva S., 2009. Horticultural potential of wild edible
fruits used by the Khasi tribes of Meghalaya. J Hort
Forestry, 1, 182-192.

John D., 1984. One hundred useful raw drugs of Kani
tribe of India. /nt J Crude Drug Res, 22, 17-39.

Kaennakam S., Sichaem J., Siripong P., Tip-Pyang S.,
2013. Chemical constituents of the roots of Zizyphus
rugosa. Chem Nat Compd, 49, 767-768.

Kalegowda P., Haware D.J.,, Rajarathnam S,
Shashirekha M.N., 2015. Minerals of cactus (Opuntia
dillenii): cladode and fruit. Curr Sci, 109, 2295-2298.

Karuppusamy S., Muthuraja G., Rajasekaran K.M.,
2011. Antioxidant activity of selected lesser known
edible fruits from Western Ghats of India. Indian J
Nat Prod Resources, 2, 174-178.

Khatoon N., Gupta R.K. Tyagi Y.K. 2015.
Nutraceutical potential and phytochemical screening
of Buchanania lanzan, an underutilized exotic Indian
nut and its use as a source of functional food. J
Pharm Phytochem, 4, 87-94.

Khilari V.J., Sharma P.P., 2016. Studies on ascorbic acid
content of some wild edible fruits from Ahmednagar
District, Maharashtra (India). /nt J Adv Res, 4, 583-
590.

Kirtikar K.R., Basu B.D., 2005. Indian medicinal plants,
Vol. 2, International Book Publisher, Dehradun, pp.
1288-1289.

Konoshima M., Ikeshiro Y., Miyahara S., Yen K.Y.,
1970. The constitution of biflavonoids from Garcinia
plants. Tetrahedron Lett, 48, 4203-4206.

Krishnamurthy K., 1996. Indian functional foods: role in
prevention of cancer. Nutri Rev, 54, 5127-5131.

Krishnamurthy N., Lewis Y.S., Ravindranath B., 1982.
Chemical constituents of Kokum fruit rind. J Food
Sci Technol, 19, 97-100.

Krishnamurthy N., Sampathu S.R., 1988. Antioxidant
principals of kokum rind. J Food Sci Technol, 25, 44-
45.

Krishnamurthy S.R., Sarala P., 2011. Determination of
nutritive value of Ziziphus rugosa Lamk.: a famine
edible fruit and medicinal plant of Western Ghats.
Indian J Nat Prod Resources, 3,20-27.

337

Krishnamurthy S.R., Sarala P., 2013. Phytochemical
studies of Artocarpus gomezianus Wall. ex Trecul.
var. lakoocha Roxb. fruits collected from various
altitudes of central Western Ghats. Indian J Nat Prod
Resources, 4, 398-411.

Kumar G.M.P., Shiddamallayya N., 2016. Survey of
wild edible fruits in Hassan forest division,
Karnataka, India. J Biodiversity Environ Sci, 8, 57-
66.

Kumar J., Vengaiah P.C., Srivastava P.P., Bhowmick
P.K., 2012. Chironji nut (Buchanania lanzan)
processing, present practices and scope. [Indian
Journal of Traditional Knowledge, 11,202-204.

Lai T.N.H., André C., Rogez H., Mignolet E., Nguyen
T.B.T., Larondelle Y., 2015. Nutritional composition
and antioxidant properties of the sim fruit
(Rhodomyrtus tomentosa). Food Chem, 168, 410-
416.

Lim T.XK., 2012. Garcinia xanthochymus. In Edible
Medicinal and Non-Medicinal Plants, Vol. 1, Fruits,
Lim TK (ed), Springer: Dordrecht, The Netherlands,
pp. 128-133.

Mahesh M.P., Muhammed Ali M., Anu-Appaiah K.A.,
2016. Lipids and fatty acid profiling of major Indian
Garcinia fruits: a comparative study and its
nutritional impact. J Am Oil Chem Soc, 93, 823-836.

Minh N.P., 2015. Production of fermented beverage
from Soursop fruit. Int J Pure App Biosci, 33, 231-
236.

Mohanty S., Ray P., Swain M.R., Ray R.C., 2006.
Fermentation of cashew (Anacardium occidentale 1.)
“apple” into wine. J Food Process Preservation, 30,
314-322.

Munde V.M., Shinde G.S., Sajindranath A.K., Prabu T.,
Machewad P.M., 3003. Correlation and path analysis
studies in charoli (Buchanania lanzan Spreng). South
Indian Horticulture, 50, 517-521.

Nambiar S.S., Venugopal K.S., Shetty N.P., Anu
Appaiah K.A., 2016. Fermentation induced changes
in bioactive properties of wine from Phyllanthus with
respect to atherosclerosis. J Food Sci Technol, 53,
2361-2371.

Namera K.C., Vaast P., Kushalappa C.G., 2014.
Bioinventory and documentation of traditional
ecological knowledge of wild edible fruits of Kodagu
- Western Ghats, India. J Forestry Res, 25(3), 717-
721.

Napahde S., Durve A., Bharati D., Chandra N., 2010.
Wine production from carambola (Averrhoa
carambola) juice using Saccharomyces cerevisiae.
Asian J Exp Biol Sci, S, 20-23.

Narayanan M.K.R., Anilkumar N., Balakrishnan V.,
Sivadasan M., Ahmed Alfarhan H., Alatar A.A.,
2011. Wild edible plants used by the Kattunaikka,
Paniya and Kuruma tribes of Wayanad District,
Kerala, India. J Med Plants Res, 5, 3520-3529.

Naveen G.P.AN., Krishnakumar G., 2012. Biochemical
analysis and seed oil characterizations of Garcinia
indica, G. xanthochymus and G. gummi-gutta for
nutritional qualities. Indian J Sci, 1, 71-73.

Naveen G.P.A.N, Krishnakumar G., 2013. Traditional
and medicinal uses of Garcinia gummi-gutta fruit — a
review. Species, 4, 4-5.



Nayagam M.C., Pushparaj M.S., Rajan S., 1993. Less
known edible fruit yielding plants of Nilgiris. Ancient
Science of Life, 12, 363-376.

Nazarudeen A., 2010. Nutritional composition of some
lesser-known fruits used by ethnic communities and
local folks of Kerela. Indian Journal of Traditional
Knowledge, 9, 398-402.

Ojo 0.0., Anibijuwon LI., Ojo 0.0., 2010. Studies on
extracts of three medicinal plants of South-Western
Nigeria: Hoslundia opposita, Lantana camara and
Cymbopogon citratus. Adv Nat Appl Sci, 4, 93-98.

Panda S.K., Sahu U.C., Behera S.K., Ray R.C., 2014.
Bio-processing of bael (degle marmelos L.) fruits
into wine with antioxidants. Food Biosci, 5, 34-41.

Pandey V.B., Singh J.P., Khosa R.L., Singh J.P., 1985.
Chemical studies on Zizyphus rugosa Lam. J Chem
Soc Pak, 7, 33-35.

Pandey V.B., Tripathi Y.C., Devi S., Singh J.P., Shah
A.H., 1988. A cyclopeptide alkaloid from the bark of
Zizyphus rugosa. Phytochemistry, 27, 1915-1918.

Parthasarathy ~ U.,  Nandakishore = O.P.,  2014.
Morphological characterization of some important
Indian Garcinia species. Dataset Papers in Science,
823705, http://dx.doi.org/10.1155/2014/823705

Patil R.P., Pai S.R., Pawar N.V., Shimpale V.B., Patil
AM., Nimbalkar M.S., 2012.  Chemical
characterization, mineral analysis, and antioxidant
potential of two underutilized berries (Carissa
carandus and Eleagnus conferta) from the Western
Ghats of India. Crit Rev Food Sci Nutr, 52, 312-320.

Paul S.K., Sahu J.K., 2014. Process optimization and
quality analysis of Carambola (4verrhoa carambola
L.) wine. Int J Food Eng, 10, 457-465.

Peerajan S., Chaiyasut C., Sirilun S., Chaiyasut K.,
Kesika P., Sivamaruthi B.S., 2016. Enrichment of
nutritional value of Phyllanthus emblica fruit juice
using the probiotic bacterium, Lactobacillus
paracasei HII01 mediated fermentation. Food Sci
Technol, 36, 116-123.

Philip J.KM., Arif A.M., Hemant V., Shylaja G.,
Mythili S., Sathiavelu A., 2015. Evaluation of
antibacterial and antioxidant activity of Garcinia
gummigutta. Int J Drug Development Res, 7, 57-59.

Pooja S., Vidyasagar G.M., 2016. Phytochemical
screening for secondary metabolites of Opuntia
dillenii Haw. Journal of Medicinal Plants Studies, 4,
39-43.

Pruthi J.S., Girdhari L., 1955. Passion fruit processing, a
new promising line in fruit technology. Indian Food
Packer, 9, 13-18.

Ragunathan M., Senthamarai R.B., 2014.
Pharmacognostical ~ studies on the fruit of
Elaeocarpus oblongus Gaertn. Phcog J, 6, 72-78.

Rai AK., Prakash M., Anu Appaiah K.A., 2010.
Production of Garcinia wine: changes in biochemical
parameters, organic acids and free sugars during
fermentation of Garcinia must. /nt J Food Sci
Technol, 45, 1330-1336.

Rathod V.S., Valvi S.R., 2011. Anti-nutritional factors of
some wild edible fruits from Kolhapur district.
Recent Res Sci Technol, 3, 68-72.

Reddy C.S., Jha C.S., Dadhwal V.K., 2016. Assessment
and monitoring of long-term forest cover changes

338

(1920-2013) in Western Ghats biodiversity hotspot. J
Earth Syst Sci, 125, 103-114.

Reddy K.N., Pattanaik C., Reddy C.S., Raju V.S., 2007.
Traditional knowledge on wild plants in Andhra
Pradesh. Indian Journal of Traditional Knowledge, 6,
223-229.

Saha M.R., Alam M.A., Akter R., Jahangir R., 2008. /n
vitro free radical scavenging activity of Ixora
coccinea L. Bang J Pharmacol, 3, 90-96.

Sambandan K., Dhatchanamoorthy N., 2012. Studies on
the phytodiversity of a sacred grove and its
traditional uses in Karaikal District, U.T. Puducherry.
J Phytol, 4, 16-21.

Sarala P., Krishnamurthy S., 2014. Monkey jack:
underutilized edible medicinal plant, nutritional
attributes and traditional foods of Western Ghats,
Karnataka, India. Indian Journal of Traditional
Knowledge, 13, 508-518.

Sasikumar J.M., Maheshu V., Smilin A.G., Gincy M.M.,
Joji C., 2012. Antioxidant and antihemolytic
activities of common Nilgiri barberry (Berberis
tinctoria Lesch.) from south India. Int Food Res J,
19, 1601-1607.

Sasikumar J.M., Thayumanavan T.H.A., Subashkumar
R., Janardhanan K., Lakshmanaperumalsamy P.,
2007. Antibacterial activity of some ethnomedicinal
plants from the Nilgiris, Tamil Nadu, India. Nat Prod
Radiance, 6, 34-39.

Shaheel S.K., Swami D.V., Prasanna Kumar B., Uma
Krishna K., 2015. Effect of blending of Karonda
(Carissa carandas L.) juice with guava, papaya and
pineapple juices on its quality and organoleptic
evaluation. Plant Archives, 15, 187-192.

Sharma P.B., Handique P.J., Sunitibala Devi H., 2015.
Antioxidant properties, physico-chemical
characteristics and proximate composition of five
wild fruits of Manipur, India. J Food Sci Technol, 52,
894-902.

Sharvani K.A., Devaki N.S., 2014. Distinct characters of
Elaeocarpus, a conservation dependent endemic
genus of Western Ghats. Acta Biologica Indica, 3,
663-667.

Shilpa K.J., Krishnakumar G., 2015. Nutritional,
fermentation and pharmacological studies of
Syzygium caryophyllatum (L.) Alston and Syzygium
zeylanicum (L.) DC fruits. Cogent Food Agri, 1,
1018694.

Singh M., Srivastava S., Rawat A.K.S., 2009.
Antimicrobial activity of stem of different Berberis
species. Nat Prod Sci, 2, 60-65.

Singh M.P., Parveen N., Khan N., Achari B., Dutta P.,
1991. Constituents of Garcinia xanthochymus.
Fitoterapia, 62, 286-289.

Singh S., Singh A.K., Bagle B.G., More T.A., 2010.
Chironji, a potential dry fruit for dry lands. Central
Institute for Arid Horticulture, Bikaner,, pp. 1-2.

Sivakamasundari, Karuppusamy S., Parthipan R., 2015.
Survey on the RET-listed medicinal plants in
Thadagamalai range of Kanyakumari District,
Tamilnadu. J Biodivers Endanger Species, 3, 1-4.

Sundarapandian S.M., Swamy P.S. Litter production and
leaf-litter decomposition of selected tree species in
tropical forests at Kodayar in the Western Ghats,



Swami S.B., Thakor N.J., Patil S.C., 2014. Kokum
(Garcinia  indica) and its many functional
components as related to the human health: a review.
J Food Res Technol, 2, 130-142.

Uthaiah B.C., 1994. Wild edible fruits of Western Ghats
— a survey. In: Higher plants of Indian subcontinent
(Additional Series of Indian Journal of Forestry),
Volume 3, Bishen Singh Mahendra Pal Singh, Dehra
Dun, India, pp. 87-98.

Valvi S.R., Gadekar S.S., Jadhav V.D., 2014a.
Phytochemical assessment of five wild edible fruits.
Int J Life Sci, 2, 168-172.

Valvi S.R., Jadhav V.D., Gadekar S.S., Yesane D.P.,
2014b. Assessment of bioactive compounds from five
wild edible fruits, Ficus racemosa, Elaegnus
conferta, Grewia tillifolia, Scleichera oleosa and
Antidesma ghasembilla. Acta Biologica Indica, 3,
549-555.

Valvi S.R., Rathod V.S., Yesane D.P., 2011. Screening
of three wild edible fruits for their antioxidant
potential. Curr Bot, 2, 48-52.

Valvi S.R., Rathod V.S., 2011. Mineral composition of
some wild edible fruits from Kolhapur district. Int J
Appl Biol Pharm Technol, 2, 392-396.

Venkatachalam T., Kishor Kumar V., Kalai Selvi P.,
Avinash O.M., Anbarasan V., Siva Kumar P., 2011a.
Antidiabetic activity of Lantana camara Linn. fruits
in normal and streptozotocin-induced diabetic rats. J
Pharm Res, 4, 1550-1552.

Venkatachalam T., Kishor Kumar V., Kalai Selvi P.,
Avinash  O.M., Senthil Kumar N., 2011b.
Physicochemical and preliminary phytochemical
studies on the Lantana camara (L.) fruits. Int J
Pharm Pharm Sci, 3, 52-54.

Vinay S.M.N., Venkatachalapathy R., Hanumanthappa
M.K., Ramesh B.S., 2014. Phytochemical analysis
and antimicrobial activity of Artocarpus hirsutus: an
in-vitro study. Int J Pharm Bio Sci, 5, 98-104.

Wani R.A., Prasad V.M., Hakeem S.A., Sheema S.,
Angchuk S., Dixit A., 2013. Shelf life of Karonda
jams (Carissa carandas L.) under ambient
temperature. Afr J Agric Res, 8, 2447-2449.

339



