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Abstract

India enjoys a prominent position on the pomologitap of the
world. The varying weather conditions of this caynprovide suitable
environment for growing a variety of fruits. TheBaits are available in
abundance and also in different seasons. Thisdssted in limited scope
for expansion of other minor fruits, though theg autritious, and are the
main source of livelihood for the poor. Most of thederutilized fruits of
the tropics are often available only in the locarkets and are practically
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Revised: 14/06/2014 in fresh form due to their acidic nature and ageint taste. Hence, there is a

need to concentrate on research efforts in diveasibn and popularization

of such underutilized fruit crops. To achieve thfgre is a need to create
demand for such fruit crops in the domestic anerirational markets. This,

to some extent, can be achieved through develapiitgble processing and
marketing strategies for these underutilized fruits
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1.0 Introduction Fruit processing is necessary where it ensures
Fruits are undoubtedly very important for fair returns to the growers to improve their ecofom

nutrition security with high potential of value aioh ~ condition. It also helps to mitigate the problem of
and foreign exchange earnings. Fruits are nowdnder-employment during off-season in the agricaltu
considered as an important item of commerce as the§ectors. The perishable fruits are available asosed
have gained enormous market potential. India adsoun Surpluses during certain parts of the year in chffie

for 12.5% of the total world population of fruitaps ~ regions and are wasted in large quantities due to
and ranks second with the production of 75 milions ~ absence of facilities and know-how for proper hamyjl

in 2013 (FAO, 2014). Post-harvest losses of fraits distribution, marketing and storage. Furthermore
more serious in developing countries than thosesiti massive amounts of the perishable fruits produced
developed countries. The total losses from hartest during a particular season results in a glut inrttagket

the consumer point are as high as 30-40%, which i§nd become scarce during other seasons. Food
worth thousands of crores rupees. Tropical fruitsich ~ Preservation has an important role in the consemvat
are at present underutilized, have an importam tol and better utilization of fruits in order to avdie glut
p|ay in Satisfying the demand for nutritious, da‘lEjy and utilize the SUrplUS during the off-season. dt i
flavoured and attractive natural foods of high nhecessary to employ modern methods to extend storag
therapeutic valueToday, consumers are becoming life for better distribution and also processing
increasingly conscious of the health and nutritiona techniques to preserve them for utilization in tfé
aspects of their food basket. The tendency is tidav Season in both large and small scale (Bhattachaygla
chemicals and synthetic foods and preference foBhattacharjee, 2007; Jeatal.,2013).

nutrition through natural resources. The underedi An analysis of production, processing,
fruits like aonla, bael, jamun, karonda, passiasitfr Marketing channels and upgrading strategies fahfre
pha]sa, pomegranate, pumpkin, tamarind’ wood app|énd processed fruit with development of niche marke
etc. are the main sources of livelihood for therpand ~ for high-value produce creates new opportunitiess fo
play an important role in overcoming the problem ofdeveloping countries’ producers and exporters ¢hat
malnutrition (Gajananaet al., 2010). They are in Mmeet the required standards. A value chain perisgect
general accepted as being rich in vitamins, miseaati IS used to identify various routes by which theueabf

dietary fibre and therefore, are an essential tigra ~ food exports can be increased. Value addition to
of a healthy diet (Table 1). underutilized fruits by processing them into vasou

products is explained in this paper.
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Table: 1 Composition of important underutilizedifsu

Fruits Moisture | Protein | Fat Minerals| Fiber Carbohydrates| Carotene | Vitamin
(%0) ()] ()] (C)] ()] (1n9) (mg)
Aonla 81.8 0.5 0.1 0.5 3.4 13.7 9 600
Bael fruit 61.5 1.8 0.3 1.7 2.9 31.8 55 8
Jamun 83.7 0.7 0.3 0.4 0.9 14.0 48 18
Passion fruit 76.3 0.9 0.1 0.7 9.6 12.4 54 25
Phalsa 80.8 1.3 0.9 11 14 14.7 419 22
Pomegranate| 78.0 1.6 0.1 0.7 5.1 14.5 0 16
Pumpkin 92.6 1.4 0.1 0.6 0.7 4.6 50 2
Tamarind 20.9 3.1 0.1 2.9 5.6 67.4 - -
Wood apple 64.2 7.1 3.7 1.9 5.0 18.1 61 3

Gopalaret al (1978)

2.0 Processing thus has great potentiality for processing intoueal

There are many reasons for processing fruﬂsﬁldded prOdUCtS. It is a rich source of ascorbid aad
besides the development of a business with a googontains about 20 times more vitamin C than citrus
return on investment for the owners such as togmev (Shankar, 1969).
post harvest losses, to eliminate waste, to preserv
quality, to preserve the nutritive value of the raw2.1.1AonlaProducts
materials, to make seasonal horticultural produce Aonlafruits are highly perishable in nature and
available throughout the year, to put them in coimet ~ hence its storage in atmospheric conditions after
form for the user, to safely put the food away for harvesting is very limited, which is accompanied by
emergencies and to develop new products, to inerearowning of the skin, loss of glossiness and vitai@i
the value of the product and also better returtheo ~ content (Kumar and Nath, 1993; Singh al., 2005).
farmers. So, ultimately it will be beneficial toguiucer, ~ Due to its highly acidic and astringent nature, fitugt
processors and consumers. in fresh form or as a table fruit is not populardan

Food processing/ preservation, in the broadconsequently, it is used in the preparation of o
sense, refer to all the measures taken againskiady ~ayurvedic tonics like chayvanprash, triphala, etc.
of spoilage in food. It is the process of treatimgd However,aonla fruits are processed into a number of
handling food in such a way so as to stop or gyeatl food products like preserve, jam, jelly, candy feef
slow down spoilage to prevent food borne disease®ickle, sauce, squash, juice, RTS beverage, cider,
while maintaining nutritional value, texture and shreds, dried powder, etc (Tandetnal.,2003; Singhet
organoleptic quality as well as increasing shefié.li al., 2005;Jainet al., 2006; Sagar and Kumar, 2006;
Proper packaging and storage of processed/preservégPyalet al., 2008; Bhattacherjeet al., 2011). Process
products are also important aspects of agro_prb’@ss flow chart for prOdUCtion of various aonla prOdUiﬂS
to retain quality of fresh horticultural produce ioth  given as below (Fig 1 to 4).
could be adversely affected by physical damage,
chemical reactions, microbiological changes andcatt 2.2 Pumpkin
by insects and rodents. Pumpkin is grown throughout tropical and

There is great scope for processing and valuesubtropical countries. This fruits is mainly congadras
addition to the underutilized fruits into variougucts  vegetable, though it is used in traditional medsirin
like jam, jelly, preserve, candy, confectioneryckbe, countries like in China, India, Brazil, Argentina,
fruit drinks, dried products etc. Processing tedbgyy  Mexico, America, Yogoslavia. In Austria the pumpkin
developed by various authors for these fruits isseeds have been used as source of @ili( et al.,

explained as under: 2007). Both pumpkin flesh as well as seeds is nich
nutritive components (Longet al., 1983; Lazos, 1986;
2.1 Aonla Asiegbu, 1987; ElI-Adawy and Taha, 2001; Al-Khalifa,

Aonla fruits are used in traditional Indian 1996). Pumpkin provides valuable source of
systems of medicines, likayurvedic and unani for carotenoids that have a major role in the nutritiothe
treating ailments like common cold, gastric trosble form of pro-vitamin A. Despite being rich and cheap
chronic  diarrhoea and  dysentery, headachesource of carotenoids, pumpkin is neglected for
constipation, enlarged liver, diabetes, bronchitis,utilization in culinary purposes due to some myhsl
jaundice and fever, etc. (Chadha, 2003; Agarwal andannot be stored for longer time due to degradatfon
Chopra, 2004). Aonla fruit is sour and astringemt i carotenoids. Consumption of foods containing caiete
taste; hence it is not popular as table fruit. Tinst helps prevent skin diseases, eye disorders anceicanc
however has excellent nutritive and therapeutizeal (Bendich, 1989). Incorporation pf-carotene rich -
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Aonla fruit
I
Washing
!
Pricking
1
Dip in salt solution (2%)
I
Washing

!
Dipping and heating in sugar solution (50% sugartsm upto 70BI
for complete osmosis of sugar solution in Aonla)

!
End point (70Brix)
Aonla preserve
Store at room temepearature

Fig 1: Flow chart for production of Aonla preserve

Aonla fruit
1
Washing
Heating
l
Segment
1
Pulp
I
Addition of sugar (1:1)
Heating

Aonla jam (end point 68°Brix)

Fig 3: Flow chart for production of Aonla jam

Aonla fruit

Waéhing

Blanlching

Segmentation
Dipping and heating in suéar solution {Bfix to 75°Brix)
Remove isugar syrup
Sun drying of aonla segment
!

Aonla segment

Store at room temepearature
Fig 2: Flow Chart for Production of Aonla candy

Aonla fruit
Waéhing
Shrédding
Extraction of juice
Filteration
Pastetrization
Hot filling in bottle and sealing
|

Storage

Fig 4: Flow chart for production of Aonla juice

Source: Goyaét al.(2008)

materials in the human diet are therefore, constlear  for transportation. The dehydrated pumpkin willcals
cost-effective approach to vitamin-A related healthbecome the most concentrated source of carotenoids
problems (Berteram and Bortkiewicz, 1995). Moregver (Akpinar and Bicer, 2004). Drying helps in breaking
the anti diabetic properties (Quanhoetgal., 2005) of  celluar structure of pumpkin and emulsify carotelsoi
pumpkin have generated interest in consuming thighus increasing their bio-availability (Mathur and
fruit. Mathur, 2005)
Kulkarni  (2008) worked on production

2.2.1 Pumpkin Products technology of pumpkin powder, which resulted in a

Pumpkins are cheaper as compared to carrots isuperior quality, carotene and mineral rich, s&bke
cost and are abundantly available in market. Caste pumpkin powder for various food uses. The technplog
content of some Spanish pumpkin varieties was foundnvolves blanching and sulphiting of approximateesi
to be higher than that of carrots (W al., 1998). of pumpkin pulp cube followed by drying under
Hence, UNO has given lot of importance to pumpkinspecified conditions and packaging the powder in
due to its rich carotene content. Pumpkin due $o it light/oxygen barrier type packs. Process technology
larger size (approx 2-8 kg/fruit) has less consumeistandardized by the author is given in Fig 5.
acceptance as fresh vegetable. Due to surplus The studies of Paviowet al. (1996) showed that
production and less consumer demand there is anash addition of pumpkin powder to wheat flour at a
prices during the season causing loss of growens. Oconcentration of 20% had a positive effect on $tnad
the other hand, its scarcity during off-season Iteso and mechanical properties of cracker dough. Fikishe
higher market price causing loss to consumers. crackers were characterized by a pleasant flavour,

The ultimate solution to the above said problemaroma and improved nutritional and biological value
is the dehydration of pumpkin and its utilizatiom i Attempts were made to prepare pumpk@udcurbita
various food products. Drying helps in increasing t maxima Var. MPH-1) powder using vacuum drying
shelf life, smaller space for storage and lighteight  and evaluated for supplementatiorbimajjiya, an-
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Pumpkin

I
Washing
I

Peeling
l
Cutting (10mm cube)
!
Blanching (94C for 2min)
0
Sulphitation (2000ppm KMS for 10min)

l
Drying (vacuum dryer at 7G, 700mmhg)

l

Grinding
l

Sieving
l

Packing

Fig 5: Process technology for prodcution of pumpkin pewd

Selection and preparation of fruit Selection and preparation of fruit
Pulp l(5009) Pulp i(SOOg)
Addition o% sugar (1:1) Boining #or 10min
Cooking of pulp ( slow cooking with ocassionalrtig for 15mi Addition of sugar (1:1)
Adiition of citric acid (1%) and salt (1 pinch) Continur boining with stirring
End poir%t (68.51B) Addition of millk powder (100g)
Coéling Addition of hydrlogenated fat (509)
Storage in refrigerator Adiition of citric acid (5g) and salt (1 pinch)

End poi#t (71.%B)
Poured in grase tray and cooled at room temperature
Cut into equal pieces
Packed in butter paper

Stored at room temperature

Fig 6: Flow chart for production of Wood apple fruit jam Fig 7: Flow chart for production of Wood apple fruit bar
Source: Vidhya and Narain (2011) Source: Vidhya and Narain (2011)

Indian savory by Kulkarni and Joshi (2013a). Leokl (Morton, 1987). Wood apple has got high medicinal
carbohydrate, crude fibre, ash, calcium and patassi value. Every part of the fruit i.e. pulp, seed aichas
was found considerable increasecbiajjiyaprepared got its medicinal property (Ramakrishea al., 1979).
by replacing gram flour with pumpkin powder at the The fruit is much used in India as a liver and aadi
rate of 7.5% (w/w). Kulkarni and Joshi (2013b) tonic and when unripe, as a means of halting déarrh
prepared biscuits by replacing wheat flour with and dysentery and for effective treatment for higgo
pumpkin powder at different levels. Biscuit preghby  sore throat and disease of the gums (Moretahl.,
replacing wheat flour with pumpkin powder at thedle  2002).

of 2.5% (w/w) was found to be more acceptable from

sensory point of view and thereafter sensory se@e  2.3.1 Wood apple products

reduced. Wood apple can be converted into value added
products like jam and fruit bar in order to avoillitg
2.3Wood apple and utilize the surplus during the season, it ieesary

The wood app|e is native and common in dry p|ai‘hs otO employ methods to extend storage “fe, for Ivette
India and Ceyk)n_ Wood app|e is used in thedistribution, to preserve them for utilization imet off-

preparation of Chutneys and for making Je”y anmh ja season both in Iarge scale and home scale. Jamrés m
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Bael fruits
l
Grading
l
Washing
Pulp extraction
N8
Addition of water (1:1) and citric acid (5g/kg)
Mixing
3
Heating at 8€C for 1 min
l
Passing through pulper
Addition of preservative (sodium metabisulphiteglksy)
Place in container, seal and store
Fig 8: Flow chart for production of Bael pulp
Pulp
!
Addition of 1 kg sugar, 10 g pectin/kg fruit pulp
l
Mixing
!
Heating (till reduce weight to half)
Disolve citric acid (5g/kg) in water and add
{
Cooking until TSS is 68.5%
Pour into jars and seal
Cool at room temperature

Fig 10: Flow chart for production of Bael jam

Pulp

l
Add sodium carbonate (2g/kg)
l
Mixing
!
Spread pulp on trays

!

Dry

Cut into pieces

I

Dry

Grind into powder
l
Sieving
Packing and sealing
Fig 9: Flow chart for production of Bael powder

Pulp

!
Dissolve citric acid (25g/kg of pulp) and KMS (2/kg)
l
Add sugar syrup (dissolve 1.6 kg sugar and 1.dtemper kg of pt

!

Mix

Pour into bottles and seal
!
Heat pasteurize in bottles at 85 t& 90
Cool in cold water

!

Store

Fig 11: Flow chart for production of Bael squash

Mature green bael fruit

or less a concentrated fruit processing which batyf

’
Garding
I
Washing
Break fruit
Scoop out pulp- discart seeds
Cut pulp into 2i.50m thick slices
Waéhing
Prickingiwith fork
Soak overnight in cold water
Blanlching
Impregnate with sugar (4B sugar syrup)
Gradually raising sugarisyrup concentration ttB78
Pour into jars and seal

Fig 12: Flow chart for production of Bael preserve
Source: (TDG, 2000

have developed full flavour are used in its prefiana

thick consistency and body. It is also rich in @av Fruit bar is a nutritious product, has a chewy usxt
(MacLeod and Pieris, 1981), because ripe fruitsctvhi similar to dried raisins and is a good source etatiy
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fibre and natural sugar. Process technology deeelop heat-sealed containers. Fruit powder can be sforeal

for production of wood apple fruit jam and bar is year when packed in 400 gauge polypropelene pouches
presented in Fig 6 and 7. Wood apple juice wherethix and stored under dark, cool place, while fruit jam,
with other fruits can serve as an excellent beverag squash and preserve can be stored for several sonth

Realizing the importance of wood apple fruit as (ITDG, 2000).

a significant contributor to human well being, as a The bael fruit pulp contains many functional and
cheaper and better source of protective foods; itbioactive compounds such as carotenojlsenolics,
perishable nature and seasonality in productiols éal  alkaloids, coumarins, flavonoids, and terpenoidd an
preservation of it to be supplied throughout tharyler =~ has innumerable traditional medicinal  uses

human consumption. (Karunanayakest al, 1984; Singh 1986; Nagaraju and
Rao, 1990). Thus value added products can be
2.4 Bael fruit produced by using above process technology to eeduc

Bael (Aegle MarmelogLinn), family Rutacae, is POst harvestosses, increase shelf life, value addition
also known as Bale fruit tree, growing wild throogh ~ and increase the income.
the deciduous forests of India. This is generally
considered as sacred tree by the Hindus, as it®dea 3.0 Conclusion
are offered to Lord Shiva during worship. The diffet Most of the minor fruits are enriched with
parts of Bael are used for various therapeutic @egp, nutritional and medicinal value, and can be growene
such as for treatment of asthma, anaemia, fracturesn wastelands without much care. Therefore, it is
healing of wounds, swollen joints, high blood pteses  worthwhile to look into the organized cultivatiomca
jaundice, diarrhoea healthy mind and brain typhoidimprovement of minor group of crops like aonla,
troubles during pregnancy (Sharretial., 2011). The pumpkin, wood apple, bael etc. so that their atilizn
unripe dried fruit is astringent, digestive, stolmacaand can be maximized. There is always demand from
used to cure diarrhea and dysentery. Sweet drinkkonsumers for new, delicious, nutritious and ativac
prepared from the pulp of fruits produce a soothingfood products. To satisfy this demand, there is a
effect on the patients who have just recovered frontonstant effort to develop products from diverse
bacillary dysentery. The ripe fruit is a good aidge  sources. The potentiality of processed productsnfro

cure for dyspepsiaP@richha, 2004, Chowdhuet al., some minor fruits in the country is still untapped.

2008. However, efforts have been made by various
researchers for the development of value added

2.4.1 Bael fruit products products from underutilized fruits as explained &ho

Various process technology for production of It reflects the feasibility for the development sdme
valiue added preserved products from bael frugiven  diversified value added products from some of the
in Fig. 8 to 12. Fresh bael fruit can be stored ¥6r  minor fruit crops grown in India in order to minipai
days at 3BC when harvested at full maturity, for 1 the wastage, to promote these products as exponsit
week at 30C when harvested ripe, for 3 months &9 and to uplift the nutritional and socio-economiatss
fruit pulp can be stored for 6 months, when stord i of the vulnerable communities of country.
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