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The Food and Agricultural organization of the
United Nations (FAO, 2002), have defined food
security as a situation when all people, at all times,

have physical, social and economic access to sufficient,
safe and nutritious food which meets their dietary needs
and food preferences for an active and healthy life. Food
security has been considered as a part of livelihood
security which has been defined as adequate and
sustainable access to income and resources to meet basic
needs viz., adequate access to food, potable water, health
facilities, educational opportunities, housing and time for
community participation and social integration
(Frankenberger, 1996). The rural livelihoods in India
involve a variety of on-farm and off-farm activities
culminating in to the availability of food or cash by which
food or other survival necessities can be procured.
Therefore, livelihood is a complex term and can have
several possible sources of entitlement varying with each
household (Drinkwater and McEwan, 1992). The
livelihood securities of the rural communities of India

are going to be a big challenge in context of population
explosion and climate change. Agriculture contributes
upto 14 per cent of the Indian GDP and half of the
population of India directly or indirectly depends on
agriculture (OECD, 2014). India shall surpass China and
become world’s most populated country in 2022 and the
population of India shall reach as high as 1.7 billion in
2050 (UNO, 2015). Historically, loss of livelihood
securities of rural communities has been a major cause
of social unrest and even rebellion. The global climate
change, seasonal shift and loss of agricultural genetic
resources shall add up in the loss of agriculture based
livelihoods of the communities. The agricultural
productivity is a crucial part of food and livelihood
security. The resiliency of agricultural production system
is predicted to decrease in the coming times due to the
above cited reasons (Mukherjee, 2016). The agriculture
based livelihood securities are based on a few species.
The base of agriculture production system in the form of
number of species particularly the under-utilized or
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negelcetd agri-horticultural speices needs to be widened
(Janick, 1999). Not only this, the products of such species
which are not as much accepted, need to be improved
by value addition. According to the USDA (2015) a value
added agricultural product has following features.

– It has undergone a change in physical state.
– It was produced in a manner that enhances the

value of the agricultural commodity.
– It is physically segregated in a manner that results

in the enhancement of its value and hence it is a source
of enhanced revenue to the producer.

– It is a source of farm- or ranch-based renewable
energy.

– It is aggregated and marketed as a locally-
produced agricultural food product.

– The customer base for the agricultural commodity
is expanded due to the above interventions.

In the present paper, jackfruit (Artocarpus
heterophyllus Lam.), one of the largest fruit in the entire
plant kingdom, has been proposed as an agent of livelihood
security of the rural communities by value addition of its
fruits.

Jackfruit is one of the most remunerative and
important underutilized native fruits of India. It belongs
to the family Moraceae. It is native and being grown all
over the country upto the elevation of 1500m above msl
(Bose and Mitra, 1996). However, the major areas of
cultivation in India are the eastern and southern parts of
the country. These include the states of Jharkhand, Bihar,
West Bengal, Uttar Pradesh, Orissa, Chhattisgarh,
Andhra Pradesh, Tamil Nadu, Kerala and Karnataka.
Among the tropical fruits, Jackfruit is an important
underutilized fruit and often called the poor man’s fruit
because of its affordability and availability in large
quantities during the fruiting season. Jackfruit trees are
mostly gown in the homestead garden without any
management practices.The jackfruit trees are highly
productive and bear regularly. Production of 300-500 kg
fruits per tree depending on the age of the tree and
conditions under which grown has been reported. The
individual fruit weight generally varies from 0.98-57.80
kg at maturity (Nath et al., 2001). The fruit contributes
to the livelihoods of the poor people as the fruits can be
harvested from wild or locally available trees. Moreover,
it has a potential to increase local income when grown
in agroforestry and home garden systems.

The compound fruit of jackfruit is made of three
parts viz., bulb (30-32%), seeds (18%) and the rind (5-

55%). The primary economic product of jackfruit is the
fruit, used both when immature and when mature. The
main use of jackfruit is as vegetable when still unripe;
however, ripened fruits (arils) are also eaten when ripe
as a dessert. The jackfruit is nutritionally very rich and
contains high amount of vitamins and minerals (Table
1). The fruit is rich in carotene and carbohydrates and
moderately rich in ascorbic acid (Rahim and Quddus,
2000; Samaddar, 1985 and Hossain et al., 1979). It also
contains some minerals like calcium and potassium and
Vitamin B like thiamin, riboflavin, and Niacin. The large
sized seeds are boiled or roasted and eaten as such or
made into cooked vegetable. The seeds are reported to
be more nutritious than the bulb, being richer in protein,
fat, potassium and carbohydrate with considerable
amount of phosphorus and calcium (Acedo, 1992; Rahim
and Quaddus, 2000). Moreover, the timber of the tree is
highly valued for its strength and sought for construction
and furniture. The dried leaves are stitched to make
disposable plates. Thus, jackfruit provides huge
opportunity for livelihood as well as nutritional and food
security of the rural communities of India.

Table 1: Nutritive value of jackfruit (100 g)
Constituent Average value

Moisture (%) 76.2

Energy (cal) 88.0

Protein (g) 1.90

Fat (g) 0.10

Fibre (g) 1.10

Carbohydrates (g) 19.8

Potassium (mg) 107.0

Calcium (mg) 20.0

Phosporus (mg) 41.0

Iron (mg) 0.56

β Carotene (mg) 175.0

Thiamine (mg) 0.03

Riboflavin (mg) 0.13

Niacin (mg) 0.40

Vitamin C (mg) 7.0
(Source:  Devi et al., 2014)

The total jackfruit production in India has been
recorded to be around 2.04 million tonnes (NHB, 2015).
Out of this a significant portion goes waste beacuase of
its highly perishable nature and seasonal glut. The post
harvest losses in jackfruit are around 30-35 per cent
during the peak season (Lakshminarayan, 2017).
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Therefore, jack fruit has great potential for value addition
for minimizing post-harvest loses and enhancing the non-
seasonal availablity. More than 100 items can be prepared
from jack fruit right from immature stage to well ripened
stage (Table 2). The importance of the fruit, seed and
rind is known very little to the growers and consumers.
Absence of organised marketing strategies among the
growers results in wastage of major quantity of the
jackfruit produced. Hence, value addition is important to
utilize the surplus fruits available during the season as
well to improve the livelihood of the farmers by producing
value added products.

Value addition is the process if changing or
transforming a product from its original state to a more
valuable state (Sharma et al., 2014). Value addition to
agricultural products is the process of increasing the
economic value and consumer appeal of an agricultural
commodity. Various value-adding technologies such as
processing and preservation techniques, dehydration and
drying technology, freezing technology, packing, labeling,
etc. can be applied to agricultural produce to increase
its value. The value added products from unripe, half
ripe and ripe jackfruit and seed are discussed here and
presented in Table 2.

Value added products from unripe jackfruit :
Chips :

Raw or unripe jackfruits are used for preparing
chips. Slices of suitable sizes are cut and blanched into
hot water at 95° C for 5 minutes. Then the slices are
dried at 60° C for 1 hour and 70° C for next 6 hours.
Finally the slices are fried at 160° C in edible oil. The
slices are removed from the pan when they turn light
yellow in colour and mixed with salt and packed (Bhuyan
et al., 2013).

Pickle :
Unripe jackfruits are used for preparing pickle. Small

pieces are made from bulbs and seeds and they are mixed
with oil, salt and spices before packing.

Brined product :
Mature green jackfruits are washed with clean

water, peeled and cut into small pieces. Then they are
kept in 8 per cent salt, 1.25 per cent acetic acid, 0.1 per
cent KMS and 91.65 per cent water solution. Then the
materials is poured into air tight plastic container and
stored in cool and dry place (Bhuyan et al., 2013).

Ready to cook (RTC) jackfruit :
The jackfruit is washed, peeled and cut into suitable

sized pieces. These pieces can be preserved and
packaged with minimal processing to prepare ready to
cook jackfruit products.

Dehydrated jackfruit :
The unripe mature bulbs can be blanched and

dehydrated for further use throughout the year.

Value added product from half-ripe jackfruit :
Jackfruit candy :

For candy preparation half-ripe jackfruit (medium
hard flesh) is selected and washed. Then it is cut into 1x
0.5x 0.5 cm pieces and blanched in hot water at 95° C
for 4 minutes. After that the pieces are immersed in 2
per cent calcium lactate and 0.1 per cent KMS for 2
hours and drained. The pieces are then dipped into sugar
solution of 25, 35, 45, 50, 60 and 70 Brix at 12 hours
interval. The slices are drained and washed with clean
water to remove adhering syrup followed by drying at
70° C in a cabinet dryer until the moisture content reaches
to 10 per cent. The product is packed in polypropylene
pouch and stored at room temperature (28-32° C)
(Bhuyan et al., 2013).

Value added products from ripe jackfruit :
The recovery of bulbs or edible portion (pulp) from

jackfruit varies from 20 per cent to 25 per cent. The
bulbs from the fruits are removed manually after cutting
the fruit in several pieces. As the fruit contains sticky
latex, small quantity of vegetable oil is applied on hands

Table 2: Value addition in jackfruit
Stage of fruit Value added products

Unripe fruit Pickle, Chips, Papad, Brined Jackfruit, RTC Jackfruit, Dehydrated Jackfruit, Culinary preparations, Cutlets, Biryani

Half ripe fruit Candy, Preserve

Fully ripe fruit Jam, Leather, Rind Jelly, Squash, Nectar, Canned Bulbs, RTE (Ready-to-eat) Bulbs, RTS (Ready-to-serve) Drinks,

Chutney , Toffee, Wine, Halwa, Kheer, GulabJamun, Icecream, Custard, Cake , Freeze dried pulp

Seeds Seed powder, Starch flour, Culinary preparation, Pakoda, Kheer
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and then seeds are removed from bulbs.

Jam :
Jam is prepared from the pulp of ripe fruits with

additives. Bulbs from a fully ripe jackfruit are blended
and boiled for 5-7 minutes to extract juice. Then 700g
sugar and 10g pectin is added to 1kg jackfruit pulp and
cooked until the TSS reaches to 64 °Brix, then citric
acid (0.25%) is added. End point is determined through
flake test and the jam is poured while hot in sterilized
bottle and stored at room temperature (Bhuyan et al.,
2013).

Jackfruit rind jelly :
Fully matured ripe jackfruit are harvested and

washed with clean water. Rind is separated and cut into
small pieces. Then, 1.5 lit water and 2g citric acid is
added for each kg rind and the contents are boiled for
35 minutes and the juice is extracted from the rind. To
this juice, 700g sugar and 200 mg citric acid is added
and the juice is then cooked until the TSS reach to 65
°Brix followed by addition of citric acid. The jelly is then
poured into sterilized bottle and stored at room
temperature (Bhuyan et al., 2013).

Jackfruit leathers :
Fully ripe jackfruit is washed and bulbs are taken

after removing the seeds. These bulbs are blended with
10-15 per cent sugar and boiled for 5-7 minutes for
extracting juice. After this KMS @ 0.1g/kg is added and
then further boiled for 3-5 minutes. The mixture is
concentrated with steam jacketed pan and spread in a
stainless steel tray. The tray is put in a cabinet dryer and
dried for 20 hours at 60° C until the moisture content
reaches to 20 per cent. After cooling it is cut into pieces
of desirable sizes and stored after packaging (Bhuyan et
al., 2013).

Nectar :
The bulbs are passed through pulping machine and

pulp is made by mixing around 10 per cent hot water.
Nectar is prepared from this pulp (Lal et al., 1960).

Ready to eat (RTE) products :
Ripe jackfruit bulbs can also be preserved with

minimal processing into ready to eat convenience food
product. But this product has a limited shelf-life and has
to be stored and transported under refrigerated

conditions.

Canning :
The unripe bulbs are canned with a small quantity

of citric acid while the ripe bulbs can be preserved in
sugar syrup or in the form of sweetened pulp for upto
one year. This pulp can be used for preparing other value
added products like squash, ready to serve (RTS) drink,
chutney, toffee etc. and for flavouring icecreams, custard,
beverages and bakery products. Other than canning,
advances in processing technologies too, have pushed
toward more new products (Narasimham, 1990). Freeze-
dried, vacuum-fried and cryogenic processing are some
modern preservation technologies for jackfruit-based
value added products.

Jackfruit seed :
Jackfruit seed is used for culinary preparation as

vegetables and can be processed into seed powder.
Moreover, the seeds are also roasted and eaten like nuts.

Jackfruit, being rich in nutritional, medicinal and
processing qualities can play a very significant role in
the livelihood security of the rural communities through
enhanced household income and employment generation.
Jackfruit also has a great potential for commercial
cultivation for fruit as well as timber and fodder. The
native communities are slowly becoming aware about
the potential importance of jackfruit and its value addition
in their food and livelihood security. Some small-scale
industries have also started the process of value addition
of jackfruit. However, there is a great scope of
establishing large scale jackfruit processing industries in
the country because of significant production of this fruit.
Technologies for processing and value addition of
jackfruit need to be promoted and commercialized for
ensuring availability of the fruit throughout the year and
for avoiding the wastage of this fruit subsistence as well
as nutrition. Emphasis should be given on imparting
trainings to more and more farmers on value addition in
jackfruit. At the same time, capacity building of marginal
farmers in processing jackfruits and other such
underutilized fruits should also be focused upon.

REFERENCES
Acedo, A.L. (1992). Jackfruit biology, production, use and
Philippine research. Multipurpose Tree Species Network Series.
Winrock International Institute for Agricultural Development,
Thailand. 51 p.

ANURADHA SRIVASTAVA, S.K. BISHNOI AND P.K. SARKAR

160-164



Hind Agricultural Research and Training InstituteAsian J. Hort., 12(1) June, 2017 : 164

Bhuyan, M.A.J., Saha, M.G. and Rahman, M.A. (2013).Value
addition to jackfruit (Artocarpus heterophyllus Lam.) through
integrated processing and preservation. In: Workshop on
valorisation of traditional processing of indi of indigenous
and underutilised fruits. Institute of Technology of Cambodia,
Phnom Penh, Cambodia, January 14-16.

Bose, T.K. and Mitra, S.K. (1996). Fruits- tropical and sub
tropical. Naya Prakash, Calcutta. pp. 638-649.

Devi, S. P., Talaulikar, S., Gupta, M.J., Thangam, M. and Singh,
N.P. (2014). A guide on jack fruit - cultivation and value
addition. Technical Bulletin No. 41, ICAR (RC), Goa.

Drinkwater, M. and McEwan, M.  (1992).  Household food
security and environmental sustainability in farming systems
research: developing sustainable livelihoods.  Paper presented
to the adaptive planning research team Bi-annual Review
Meeting, Mangu, Zambia, 13-16 April.

FAO (2002). The state of food insecurity in the world
2001.  Rome, Italy.

Frankenberger, T. (1996). Measuring household livelihood
security: An Approach for Reducing Absolute Poverty. Food
Forum 24. Washington, D.C. Food Aid Management.

Hossain, M.M., Haque, A. and Hossain, M. (1979). Nutritive
value of jackfruit. Bangladesh J. Agril., 1(2): 9-12.

Janick, J. (1999). New crops and the search for new food
resources. In: Janick, J. (Ed.), Perspectives on new crops and
new uses. ASHS Press, Alexandria, VA, pp. 104–110

Lal, G., Siddappa, G. S.  and Tandon, G. L. (1960).Preservation
of fruits and vegetables. Indian Council of Agricultural
Research, New Delhi. pp. 65, 124-125, 224, 245 259.

Mukherjee, S. (2016). A systematic review of climate change
and food security nexus - Perspectives from India. Imperial J.
Interdisciplinary Res., 2 (11) : 505-511 .

Narasimham, P. (1990). Breadfruit and jackfruit. In: Nagy S,
Shaw PE, Wardowski WF, editors, Fruits of tropical and
subtropical origin Lake Alfred, FL: Florida Science Source. p
193–259.

Nath,V., Singh, B. and Rai, M. (2001). Horticultural biodiversity
in Santhal Parganas. Indian J. Plant Genet. Resoruc.,14 (1):
92-98.

OECD (2014). Organization for economic cooperation and
development Agriculture, Enhancing Agricultural Productivity
and Food Security, India Policy Brief.

Rahim, M.A. and Quaddus, M.A. (2000). Characterization and
grafting performance of different accessions of jackfruit. MS
Thesis, Bangladesh Agricultural University, Mymensingh,
Bangladesh.

Samaddar, H.N. (1985). Jackfruit. In: Bose, T.K. (Edited) Fruits
of India: Tropical and Subtropical, Naya Prokash, Kolkata
(W.B.) India. pp. 487-497.

Sharma, J.P., Upadhyay, S., Chaturvedi, V.K. and Bharadwaj,
T. (2014). Enhancing farm profitability through food processing
and value addition. In: Shukla, J.P. Technologies for
Sustainable Rural Development: Having Potential of Socio-
economic Upliftment (TSRD-2014). Published by allied
Publisher Pvt.Ltd. India.p. 88.

UNO (United Nations Organisation) (2015). Department of
Economic and Social Affairs, Population Division. World
Population Prospects: The 2015 Revision, Key Findings and
Advance Tables. Working Paper No. ESA/P/WP.241.

WEBLIOGRAPHY:

Lakshminarayan, N.G. (2017). Jackfruit based value added
products. Available at https://www.linkedin.com/ pulse/
jackfruit-based-value-added-products-n-g-lakshminarayan,
accessed on 02/05/2017.

NHB (National Horticulture Board) (2015). Horticultural
Statistics at a Glance 2015. Available at http://nhb.gov.in/
PDFViwer.aspx?enc=3ZOO8K5CzcdC/Yq6HcdIxC0U1k
ZZenFuNVXacDLxz28= as accessed on 02/05/2017.

USDA. (2015). U.S. Department of Agriculture Rural Business-
Cooperative Service. Value-Added Producer Grant Program,
Final Rule, 7 CFR Part 4284, Federal Register, Vol. 80, No. 89.
Available online: http://www.gpo.gov/fdsys/pkg/FR-2015-05-
08/pdf/2015-10441.pdf .

ADVANCES IN VALUE ADDITION IN JACKFRUIT FOR FOOD & LIVELIHOOD SECURITY OF RURAL COMMUNITIES

160-164

12 t h

 of Excellence
Year

 


