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A review on diversity, conservation and nutrition of wild edible fruits
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Abstract: The United Nations adopted the Millennium Declaration of September 2009 to improve the global living
conditions through reducing poverty and hunger. However, considerable numbers of people are still living in utter
penury and are deprived of a dignified living. In such tough circumstances nature’s free gift in the form of wild edible
foods are benefiting the vulnerable and dependent communities. Wild edible plants (WEPs) are the species those
are neither cultivated nor domesticated however are available in their wild natural habitat and used as sources of
these plants have played a significant role in the development and civilization of human history throughout the ages
and globe. These wild edible plants have played a significant role in supplying food and nutritional requirements of
poor communities in many rural parts of the world. These wild edibles can be popularized only when they are com-
pared for their nutritional and health benefits with major or widely used cultivated plants. The social, cultural, reli-
gious, and belief system of the rural communities are incomplete without these wild edible plants. Domestication of
these wild edible plants can increase their use and their conservation as well. The present review paper has de-
scribed the wild edible plants in context of their diversity, traditional knowledge, conservation practices and nutri-
tional composition from the available secondary literature. Authors feel there is still scope to incorporate more con-
textual variables for explaining more variations embedded with local people’s perception on values and usage of
these wild edible fruits.
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INTRODUCTION to be explored (Mohan Ram, 2000). Interest ondts r

. . . search and development has now increased for devel-
Wild edible plants (WEPs) are the species those ar%ping superior varieties, genetic conservation pred
neither cultivated nor domesticated but growingdwil ;4 post-harvest manaéement (Arora and Nayar, 1984;
and are however edible (Beluhan and RanogajeCgaihore 2001 Hebbat al. 2003 Bagrat al 5006 '
2010). Different wild edible plants have playedigcs  pashmukh and Shinde, 2’010; Deshmukh and Wagh-

nificant role in all geographical regions of world n\,4e 2011: Ekka and Ekka, 2016). Available litera-
throughout human history (Sekerogét al, 2006). 16 jndicates initiation of some systematic work

Poor communities through the world are dependent OQhough not detailed and complete. This article has

these wild pla_nts for_thelr food, nutrition, sulterce compiled information from more than 100 research
needs and improving rural livelihoods as well and review articles and has scanned the information

(?undriyglet 3:1 ZQO3|; Mishraet al, 2003;.Tiwlariet the present theme from them. A systematic attempt
al., 2010; Badhargt al, 2011). Even nutritional supe- was made in the present review article in lighsiofi-

nontyhof scime ogthe wild elt_jlbles was also rggdrt lar results collected from the available literaturigich
over the cultivated ones (Burlingame, 2000). Thditr are presented under the following heads:

tiqnal consumption of WEP is still supplementedaypd Diversity and conservation

with staple crop plants staple crop plants by mostagqqciated traditional knowledge and cultural vasfie
agrarian societies throughout the world (Lule&ahl, wild edible fruits

2011). The role of WEPs in ensuring food and nutri- Utilization of wild edible fruits

tional security to the rural or indigenous commigsit
is now widely recognized. Unfortunately data aJaia
on their identification, composition or nutritionatop-  Diversity and conservation
erties, use and management or user’s preferences

scanty or less documented (Frisgral, 2006; Vincetti Plant species richness in a region is primarilyuinf
et al, 2008) N ’ enced by the climatic (temperature, rainfall, att#),

edaphic and biotic factors (Brockway, 1998; Hegezy

Physico-chemical properties of wild edible fruits

Many such food resources and valuable plants dre st
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al., 1998; Le Brocque and Buckney, 2003; Wahgl, not only will improve nutritional status and impev
2003; Demel and Abeje, 2004; Zha al, 2005; livelihood of the local communities but also prdtec
Mengistu and Hager, 2008; Pagal, 2015). Tilldate them from loosing from the wild and well being of
2, 50,000-3, 00,000 higher plant species are docuenvironment (Brownrigg, 1985; Ohiokpehai and
mented, of which only a few hundred species arg-cul Ramosweu, 1999; Byron, 2003; Ohiokpehai, 2003;
vated and a few thousands are gathered from tlte wil Rathore, 2009; Halewoast al, 2014).

Approximately 75, 000 species of plants world-wide ..
are believed to be edible. These species are wideI;J—r""d't'on"’II knowledge and cultural value

available but are important onlg situ (Sekerogluet  Traditional or folk knowledge on plants is relatip

al., 2006; Sharmat al, 2008). The national per capita between a society and its environment developed by
supplies are significantly contributed by only 1€#-  the community variedly from region to region based
cies of food plants (90 %) and of these, stapleoaly  their real world experience and empirical testing
20 to 30 species (Anon., 1999). More than 7000 spefAumeeruddy, 1996; Reyes-Garaé al, 2005; Seta-
cies of WEPs are documented worldwide (Grivetti andlaphruk and Price, 2007; Fentahun and Hager, 2008).
Ogle. 2000). About 1000 species were identified inWEPs has been integrally associated with needi; tra
Americas, 1200 species in Africa and 800 species inion and culture of indigenous people (Addis al,
Asia (Verheij and Coronel, 1991; Anon., 2005; Ra- 2013; Bussmanret al, 2006; Medley and Kalibo,
thore, 2009; Paull and Duarte, 2011; Sthagdital, = 2007). The indigenous people are the custodian of
2012; Lapenaet al, 2014). these plant resources and the traditional knowledge
About 3000 tropical fruits worldwide were reportasl  associated with it (Demel and Abeje, 2004). Docu-
still unexploited (Mugnozza, 1996). About 400 wild menting traditional knowledge based on ethnobotany
edible fruit species were reported from Kenya (Anon of WEPs will help in identifying species for domiest
2005), 700 from Tanzania (Maduka, 2004), 150 fromcation and is necessary to create rich and conplex
Eastern Madagascar (Styget al, 1999), 110 from  duction systems for its sustainable development and
Swaziland (Antonsson-Ogle, 1990), 300 from Camer-ytilization through commercialization and conseioat
oon and 105 from Uganda (Goode, 1998), 123 fromas well (Bell, 1995; Melnyk, 1998; Ohiokpehai, 2003
southern Yunnan in China (Jet al, 1999), 33 from  Shrestha and Dhillion, 2006; Jasmieé al, 2007;
Rupandehi district, Nepal (Acharya and Acharya, Qureshiet al, 2007; Pilgrimet al, 2008; Ubom, 2010;
2010) and 11 from Dera Ismail Khan district of hort Shukla and Chakravarty, 2012; Biswakarres al,
western Pakistan (Marwat al, 2011). Very rich di-  2015). The past studies like Reddy al (2000) in
versity of wild fruit species was reported from Big  Yanadis community of Andhra Pradesh; Shukla and
rian lowland rainforest (Adekunle and Oyerinde, 200 Chakravarty, (2012) in Rava and Oraon tribes inthor
where in species richness of a few hectares isehigh Bengal; Mishraet al (2008) in ethnic communities of
than the entire vegetation of Europe (Etukudo, 2000 Tamil Nadu; Srivastaet al (1981) in Amiches com-

In Ethiopia, the richness of WEP species is enosnou munity in Ladakh (J & K) showed that different &b
(Abbink, 1993; Azeneet al, 1993; Redzic, 2006) and have intensively used a number of similar wild tui
38-182 edible fruit bearing species was reportedeto  with different uses. This proves the diversificatiof
consumed in Ethiopia (Guinand and Dechassa, 2000knowledge among the indigenous people in region to
Zemede and Mesfin, 2001; Demel and Abeje, 2004;region and nation to nation.

Addis et al, 2013; Getachewet al, 2013). The wild  The intensity of use and knowledge of the WEPs was
edible fruit species documented in India from Hiaal reported to be function of characteristic of thedis
yas are more than 675 species (Samant and Dhaplants, habitat of the plants where it is founds- fr
1997; Samanet al, 2001; Chettret al, 2005; Sundri-  quency of food shortages and peoples way of life in
yal and Sundriyal, 2003, 2005), 118 species fromterms of their social, cultural, religious and eamical
Arunachal Pradesh (Angaret al, 2006), 12 species domains (Guinand and Dechassa, 2000; Puri and Vogl|,
from Uttara Kannada district of Karnataka (Hebbar 2005: Shrestha and Dhillion, 2006: Pardo-de-
al., 2010), 150 species from Orissa (Mahapatral,  Santayanaet al, 2007; Surestet al, 2014). This
2012), 132 species from Assam (Saebal, 2010) and  knowledge differs among the communities and within
80 species from Chhattisgarh (Ekka and Ekka, 2016).  a community in terms of age and gender where senior
Undervaluation, underutilization, high population women folks were reported to be more knowledgeable
growth and modern development leading to deforestain describing these plants as compared to theiemal
tion have lead to loss of diversity of the wild lBldi  counterparts (Koizumi, 2005; Shrestha and Dhillion,
fruit species (Ondachi, 1999; Ohiokpehai, 2003;1Bag 2006). This is because communities and individuals
et al, 2006). In addition to this they are being ex- may have different objectives, interests, percestio
ploited from wild without any effort to propagateetn  beliefs and access to information and resources. Th
or anyex situconservation strategies (Ondachi, 1999). use of WEPs in the life of rural and indigenouseo
Promoting and domesticating these wild fruit spgcie is not only in terms of food, income or farm inpbts

2347



Sumit Chakravartet al./ J. Appl. & Nat. Sci8 (4): 2346-2353(2016)

also in terms of social, cultural and religiousgmses institutions of a strong linkage between nutritibna
as in sacred groves (Arnold, 1995; Cladteal, 1996;  security and biodiversity for formulating policy pu
Arora, 1998; Ohiokpehai and Ramosweu, 1999; Ohi-port to promote utilization, value addition and sert
okpehai, 2003; Palat al, 2013). Unfortunately this vation of WEPs (Hegdet al, 1996; Ramadhani, 2002;
traditional culture and knowledge is losing impada  Bharucha and Pretty, 2010).

by the encroaching traditions of modern outside com . . .
munity along with spread of agriculture and homagen Physico-chemical properties

zation of agricultural landscapes (Pretty, 20020)eT Physico-chemical analysis of wild edible fruits Iwil
use of these wild plants for food and other usethBy  help in selection of valuable wild species which ca
rural and indigenous communities can be continued b then be improved through hybridization for develop-
developing harmonious correlation among farming andment of a cultivated variety (Mahapat# al, 2012).
wild biodiversity (Pretty, 2003). In order to dedivthe  There are several analytical studies related tsethe
economic benefits of the development programs meaniild fruits from different parts of the world whicire

for the rural and indigenous communities, it is @@  important for commercial and dietary values (Parmar
tive to renew, document and utilize the traditional and Kaushal, 1982; Sundriyef al, 1998; Koyunctet
knowledge systems of the target communities wherea|., 2004; Zatylnyet al, 2005; Paull and Duarte,
the intangible, edible, economic and environmental2011). Total soluble solid (TSS) is an importanarch
roles of the WEPs can be the key. acteristics giving information about sugar conteft
fruits. Sugar, a main source of energy is foundeo
high in many wild fruits. Titratable acidity inditzs
From time immemorial the WEPs have been a sourcehe total or potential acidity such that it inclsdéne

of ‘hidden harvest’ which had supplemented the com-total number of acid molecules, both protonated and
munity with food and income (Heywood, 1999; unprotonated. TSS, sugar and acidity of many wild
Grivetti and Ogle, 2000). The traditional knowledge edible fruits have been reported from many parthef
system and economic demand of a community influ-world (Parmar and Kaushal, 1982; Sundrigal al,
ences the exploitation of WEPs in a particular areal998; Sundriyal and Sundriyal, 2001; Elmac and Al-
(Edeogeet al, 2003; Pauline and Linus, Tabuti 2004; tuq, 2002; Koyunciet al, 2004; Zatylnyet al, 2005;
Tabutiet al, 2004; Jasminet al, 2007). In terms of Ercisli and Orhan, 2007; Na#t al, 2008; Deshmukh
wild edible fruits, its consumption indicates user’ and Waghmode?2011). Certain essential amino acids
evaluation of the fruits in terms of its availabjli  are also derived from plants (Fox and Cameron, 1976
tastes and preferences (Minekal, 1994) along with  Protein and fat content of wild edible fruits rejeor
duration of settlement near to a forest from whtwee  varied from 0.4-18 % and 2.0-5.0 %, respectively
community is procuring these fruits (Stygtial, 1999). (Sundriyal and Sundriyal, 2001; Deshmukh and Wagh-
World’'s poorest of the poor those who are berefa of mode, 2011). The fruits welRRrunus cerasoideDip-
dignified life and are most vulnerable dominatesit8o loknema butyraceae Spondias axillaris Machilus
Asia, Latin American, Northern Africa, Sub-Saharan edulis Passiflora indica Eleagnus latifolia Eriolobus
Africa and the Caribbean (Pender and Hazell, 2000;indica, Terminalia chebula Capparis zeylanica
SCN, 2002; Harris and Mohammed, 2003; FAO, 2004;Carissa congestaElaeagnus confertaand Limonia
Tiisekwaet al, 2004; Ahmeckt al, 2007; Behrmaet acidissma

al., 2007; Misraet al, 2008; Afolayan and Jimoh, Antioxidants are substance present in low concentra
2009; FAO, WFP and IFAD, 2012). There is preva- tions that restricts oxidation in a chain reactfbaong
lence of undernourishment in these regions duede p and Shui, 2002; Halliwell and Whitemann, 2004)
duction of insufficient food grains and at timeodo while ascorbic acid are also antioxidant that reduc
supplies are not easily available. Foods obtainechf free radical damage by scavenging oxyradicals
WEPs serve as ‘buffer food’ rescuing lives duringd (Fischer-Nielseret al, 1992). Many wild edible fruits
shortages and famines (Abbink, 1993; Bell, 1995;like berries are reported as rich sources of aittanks
Anon., 1999; Debarata, 2002; Kebu and Fasil, 2006jJike vitamins p-carotene (pro-vitamin A), o-
Akinnifesi et al, 2008). tochopherol (vitamin E), and ascorbic acid or vitam
The vulnerability towards hunger and malfunctioned C (Beekwilderet al, 2005; Netzekt al, 2007; Abu
ecosystem services lead these people rely for &mod  Bakar et al, 2009; Ikramet al, 2009). Wild edible
other products more on intensive agriculture (E#rk  fruits like mulberry, Ficus roxburghii and Capparis

et al, 2009). Studies strongly indicate that the WEPszeylanicaare rich source of vitamin C (Parmar and
can significantly substantiate the global food lehsk Kaushal, 1982; Holford Fox and Cameroon, 1976;3199
today’s era of climate instability (Maghembe, 1995; Imranet al, 2010; Deshmukh and Waghmode, 2011).
Nazarudeen, 2010). These vulnerabilities has develCarotenoids reported from many wild edible fruikel
oped a greater understanding among the scientistgea buckthorn and mulberry are the chemo-protective
policy makers, national governments and internalion agents or are antioxidants and are responsiblagor

Utilization
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pearance and attractiveness of fruits (Young ange, o
2001; Ecclestoet al, 2002; McGhie and Ainge, 2002;
Nishiyamaet al, 2005; Groppeet al, 2005; Rodri-

guez-Bernaldo de Quiros and Costa, 2006; VenkatesA™
and Chauhan, 2011). Anthocyanin is a polyphenolic

pigment of flavonoid group that imparts orange,, red
blue and violet colour to many wild edible fruiikd
chokeberry and bilberry (Chanded al, 1992). Cya-

nidin 3-glucoside is the most common anthocyanin

found in these fruits (Fukumoto and Mazza, 200@j th
potential protective effects against disease.

Conclusion

The present article was an attempt to review tteél-av
able information regarding the diversity, conseioat

some wild leafy vegetables in South Afridaterna-
tional Journal of Food Science and Nutritiod): 424-
431

ed, A.U., Hill, R.V., Smith, L.C., Wiesmann, D.Mand

T. Frankenberger. (2007). The world’s most deprived
characteristics and causes of extreme poverty ane h
ger. Washington: International Food Policy Research
Institute

Akinnifesi, F.K., Mhango, J., Sileshi, G. and Chdan T.

(2008). Early growth and survival of three Miombo
indigenous fruit tree species under fertilizer, oman
and dry-season irrigation in southern Malaworest
Ecology and Managemer55: 556-557

Angami, A., Gajurel, P.R., Rethy, P., Singh, B. anditKaS.
K. (2006). Status and potential of wild edible ptaof
Arunachal Pradeshindian Journal of Traditional
Knowledgep: 541-550

indigenous knowledge and physico-chemical characAnonymous (1999)Use and potential of wild plants in farm

teristics of wild edible fruits. The research warsk
these aspects seems to be confined to certairetmit
regions with severe poverty. In order to achieve th
Millennium Development Goals to improve the living
condition, more regions needs to be brought urfuer t
type of study and more research work be initiated t
determine the nutritional composition of wild edibl
fruits so that they can be compared with widelytieul
vated major fruit crops. Use of these fruits alas the
potential through selective conservation and doimest

cation which can contribute to the maintenance of

householdsFAO Rome, Italy

Anonymous (2005)Current state and trendsMillennium
Ecosystem Assessment, Washington DC

Antonsson-Ogle, B. (1990pietary Use of Wild Plant Re-
sources in Rural Switzerlapn®roceedings of the twelfth
Plenary Meeting of AETFAT, Symposium VII, Ham-
burg, pp. 895-910

Arnold, J.E.M. (1995). Socio- economic benefits asglies
in non - wood forest products use. Report of the
expert consultation on non - wood forest products
Yogyakarta, Indonesia, 17-27 January 1995Non - Wood
Forest Products 3. FAO, Rome.

plant biodiversity. There is a need to distinguish/Arora, R.K. (1998). Genetic resources of native itap

recognize these fruits and their value added prsdac
the local or national or international market.dtalso
important to analyze the market environment fos¢he
fruits compared with alternative possibilities sua$
exotic fruits or agricultural crops. In generaltuie
contemplations on wild edible fruits around thebglo
need to be studied at forefront by involving logal
digenous communities.
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