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Abstract: The paradigm shift from a primarily agriculturalomomy to an industrial work house
has set up an atmosphere for a need of high predycin the Indian villages. Fruits and
vegetables are highly perishable in nature thatltees rapid spoilage and deterioration in quality
However, proper post harvest management can retigcepoilage. The cost of reducing spoilage
is much lesser than the production on additionadllaA good post harvest management reduces
spoilage by preserving seasonal surplus and auitsfand vegetables, which often lie rotting on
the roadside. Processing and value addition ineseé®0d availability, generates cattle feed by
converting factory waste thus reduces garbage adation. Growers get remunerative price of
their produce and consumers buy it at reasonalide.pvany indigenous fruits and vegetables,
which are not generally marketed, as fresh canrbeegsed into value added products for export.
These products are in demand in national and iatemal market due to its medicinal and
therapeutic properties. Fresh as well as procefisiid and vegetables is rich source of vital
nutrients like vitamins, minerals, fibers etc. Itves nutritional security forever growing
population and protects their health. Resultarthg concepts of food parks, food processing
plants, etc. have gained significance in the repast, whereby, governments have taken keen
initiative to promote proper post harvest managdroéproduce.

The paper entails to discuss as to how, the poastebamanagement can reduce losses after
harvest and increase food availability thereby jatimg food and nutritional securities. More so, is
seeks to discuss how the proper post harvest @areadd value and provide benefit to the
producers and consumers. Further, it seeks to iexplav efficient post harvest operation can
generate employment and bring rural IndustrialaratiHighlighting the role of post harvest
technology for better economy of the country, tigtowexport earning, is also what this paper
seeks to present to the readers.

As also, the motive of the present paper is to destmate how appropriate post harvest
management and processing can utilise unmarkembBluce and processing waste for gainful
purpose, thereby , reducing the pollution and gésbage.

Keywords. Accessibility, Export Earning, Management of Proglu Processing and Value
Addition, Post-Harvest, Rural Industrialisation sginability.

Importance of Post Harvest M anagement

There has been a phenomenal rise in productiorui$ fand vegetables in our country since IndepeceleAs

per the data for 2000-2001, the production of fisibout 45.37 million metric tonnes and vegetaieut
93.92 million metric tonnes available in India agming to be doubled by 2011 and is considered ttheesecond
largest producer next to china in the world. Unfagtely, unlike other horticulture rich countrieserage Indians
do not get the basic daily requirement of fruitd aegetables and our Human Development Index ig leev. This
is because a considerable amount of this valuaisléuge is lost due to improper post harvest managéenidigh
moisture content, living nature and presence oflinpautilizable nutrients make fruits and vegetableighly
perishable commodities.

I ndia is a vast country and a wide range of vargdtjruits and vegetables are cultivated in différeggions.

Spoilage mainly occurs due to microbial attackpaatidation and insect pest attack. According &iualy, at least
25 to 30 percent of the production of fruits andjetables in the country is lost due to wastage \alde
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destruction. The wastage cost was estimated tasb6 R500 crores each year. Even if 1% of thisccbel saved by
converting them into value added products, thetkhgi a saving of Rs. 67.5 crores annually. Furtbiee cost of
reducing spoilage is much lesser than the produatibthe same quantity and quality produce. Posvdsa

management of horticultural produce is therefoeertbed of the hour in order to feed ever-growingyation of

the world in general and India in particular. Th@snimportant advantage of post harvest manageett
processing is the reduction of post harvest log&&siits and vegetables.

I ncrease Food Availability

It is well known fact that fruits and vegetablee pgerishable in nature due to its high moisturderan high rate of
physiological activity viz. respiration and ripeginmicrobial attack, rapid bio-chemical changeshsas enzyme
activity, softening of the texture and many othietib and abiotic factors. Harvesting season ofaatrall fruits and
vegetables is very narrow lasting only for 1-2 nentDuring this short period, availability of tharticular fruits
and vegetables is abundant but at the end of hargeseason, products availability decreases m@dd may be
completely out of market within 1-2 months. Herberefore comes the role of Post harvest managewfent
horticultural commodities like proper handling, Raging and storage at safe low temperature, mantnof cool
chain during transportation and marketing, pre jpost harvest treatments in order to increase dé#f and reduce
the overall spoilage etc. These practices makésfiamd vegetable available throughout the year.yMandern
technologies such as refrigerated storage andpwatagion, Controlled and Modified storage, irrdidia, processing
into value added products are some of the waystend the availability of fruits and vegetables dwey the end of
the harvesting season. In this way, the food alrga@duced can be saved for consumption by applyirey
techniques of post harvest management and indiretttease food availability. Attention to the cept of post-
harvest food loss reduction as a significant meansicrease food availability was drawn by the WiloHood
Conference held in Rome in 1974. The seventh sesdithe U.N. General Assembly in 1975 passed alugsn
calling for a 50 percent reduction of post hanlesses by 1985. In the FAO, after consultation WwihGoverning
Body food loss prevention became a priority ared a@m Action Programme became operational in e@@$81The
Food Loss Prevention Programme of FAOQ till receftigussed mainly on the durable food grains, bexafishe
prominence in daily diet. Only in May 1980, an Estp€onsultation on Food Loss Prevention in Perih&byops
mainly covering fruit and vegetables was held imrieo

Nutritional Security

Fruits and vegetables constitute an important giahnuman's food. Even though they are generaltycoasidered
as a staple food yet they help in intake of cefeads by making them more palatable in nature. tFaad
Vegetables in general, except for a few, are nosicered to be the primary source of carbohydgateein and fat.
However, some of them with storage 9 ImportancePo$t Harvest Management roots and tubers are mich i
carbohydrate, particularly starch, in amounts cawple to the cereal crops, and the leguminous abtgs supply
as much as 14 per cent protein, dry seeds suppsgithgnore. The lipid content in most vegetablgdess than 0.1
per cent. Most fruit, vegetables and root cropsiatein minerals, carotene (Pro-vitamin A) andawiin C. Besides,
there are some trace elements required by the ld@dgopper, manganese and zinc, which act as goses These
are found in appreciable quantity in fruit and vedgées. The amount of nutrient can vary with fand vegetables,
cultural practices, stage of maturity, post-harvestdling and storage conditions. Once they argeséed, their
composition goes on changing as a result of phygioal and biochemical activities, which are nadtgpracesses.
Fruits and vegetables are the rich source of vitapminerals, and trace elements, deficiency otiwleads many
diseases such as scurvy, beriberi, night blindetssin addition, most of the fruits and vegetalades also loaded
with antioxidants and fibers. Antioxidant neutrakzfree radicals produced in the body that is foanbssible
cause of cancer and also prevents faster agintheAsame time fiber controls many cardiovasculaeates and
movement of foods in the digestive system. Sewvéitamins and minerals that are scarce in cerealsamimal
products are present in abundance in fruits andetabies. Beside this, fruits and vegetables alguplgu
carbohydrates and protein and fulfill the essentiglients in human diet. Therefore, human healtprotected if
fruits and vegetables or their processed productscansumed regularly. Fruits and vegetables asectbre
considered as protective foods. Further, sever@mins, minerals and phyto-hormones found in frtsd
vegetables have now assumed the status of funttiood. These substances are capable of providitditianal
physiological benefit, such as prevention or delgyonset of chronic diseases, as well as meetirigtional
requirements. Keeping in view the nutritional qtyabf fruits and vegetables, post harvest managemethese
perishable commodities is the only solution forritisnal security to ever growing population of tbeuntry.
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Employment Generation

Employment generation of Indian Youth is becomingrenand more difficult with increasing in populatidt has
been observed that job opportunities in governmsentors are shrinking day by day and private comegariosing
fresh recruitment. For rural youth, it becomes mand more difficult to get a good or moderate emplent in
rural areas as a result unemployed rural youtheieing towards towns and cities to do any sowarfk. This type
migration of population from rural to urban areaé&trimental to the society. In addition, this attan is creating a
big problem in metro cities. Therefore it is theedef the hour that these youth start their owrtwes that should
not only be remunerative and attractive in naturediso easy to operate. Post harvest handlingpemakssing of
fruits and vegetables is one such area that cawmiderogreat possibility for employment generationuring
harvesting season, people can get employment iresismg, pre-treatments if any, packaging and partation of
fresh produce to towns and cities. The surplusyrton and cull fruits and vegetables can be cdedeinto pulps
and value added products during the season anditlai@n be used to prepare various tertiary prasgproducts.
All these operations require human resources igelajuantity. Need and Importance A fruit and velgleta
processing factory having a capacity of 10qt/mareth engage 4-6 people for the whole year. In aditi order to
handle freshly produced fruits and vegetables ptpggading and packing stations and quality contaboratory
have to be developed to keep the pace of develdppnecess. Further, as ancillary industries martufaty units
for food processing machinery, packaging matetialth for fresh and processed fruit and vegetabbelymts will
also develop side by side and generate employn@her relevant industries and establishments, sisglretail
outlets etc, will also provide additional employmem our country 90% of fruit and vegetable proedicare
marketed by the farmers compared to only 20% dafalsffood grains production of India. Employmentential of
food processing industries is much higher comptredany other relevant industries. For examplelp@d0 crores
of investment employment potential in food is 58,@®mpared to textiles —48000 and paper —2500adt teen
reported that there is a 4 fold indirect employmaminvestment in food and it provides 60% emplogtrie small
towns and rural areas. Our aim is to increase gedeg from present level of 2% to 10% by 2010 thidtinvolve
an investment of Rs.1,40,000 crores generatingtdé@mployment 77 lakh and indirect employment 3&so

Value Addition

Horticultural produce in general and fruits and etadples in particular generate a large amount hfalde waste
such as inedible plant parts as such for human fleaidend up as garbage. However, if they are ghyniitilised at

the proper time they can produce value added ptedVWegetables such as cauliflower, peas, leafetaddes, etc.
can be primarily/minimally processed so that intliparts are removed before being sent on to theopwditan

city markets. They should be unit packed at paclstagions situated at appropriate points in evésyridt. This

process will reduce the transportation and handtiogt of inedible parts and help the consumer lmyvigng a

convenience food. The consumers particularly thekimg women would be willing to pay higher priceschuse
these ready to use products save lots of timejtahén besides labour and space. Similarly, banahasld be
transported in hands as is done in other countBash packing station should have the facility foocessing.
Physically damaged fruit and vegetables that atleout infection but would be spoiled on storage lbammade into
durable and value added processed products apahis. Utilization of physically damaged fruits andgetables
into value added processed product could consitieratluce the price of main product as a resultenmocessed
food products will come within the reach of comnpmople.

Fruits and vegetables are perishable in natumgnitnot be stored for longer period. It has beesenled that about
25-30% of total production are not fit for freshnketing and called culled produce. These produeauiadersized,
oversized and malformed/deformed and physicallyatged fruits and vegetables but microbiologicallyrebat the
time of harvest. The produce of this category eidwdd at throw away prices or left to spoil asksuthus a huge
quantity of horticultural produce in the form oflicfiuits and vegetables occurs every year whidieowise could
be utilized, if processed into various value addgdroducts. Fruits and vegetable processing @hits generate
large amount of valuable waste such as peel, standsother inedible plant parts that are genenadly utilsed
properly and rejected as such in our country Inguar¢ of Post Harvest Management and finally endsugarbage.
However, if they are gainfully utilised at the pesgtime they can become value added products. Sdrtieese
waste are rich source of vital constituents likebohydrates, protein, fat, minerals, edible fibret;. and also
constituents of commercial use such as pectingtstaolours/ pigments, essential oils, sugars,ganealcohol, and
many compounds useful in food and beverage inagissthn addition the waste may be used as catttbtfes is in
short supply in our country. These waste processatgnly gives value added products but also redhe price of
the primary processed products that are sold akmipm price in our country beyond the means ofdbmon
people. In general, it improves the overall econafthe country. Premature fruit drop due vagaoieslimate such
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dust or hailstorm is also a big problem in India & result a substantial quantity of fruits andetables are lost
before they attend proper maturity stage. Theseym® can be utilized usefully if processed intougahdded
products such as pulp, pickle, chutney, dried povetie During peak harvesting season a good anafuriality
fruits and vegetables are available in abundannbtifyaresulting in market glut and all of these liyaproduce
cannot be marketed in the fresh form. As a rethdte is huge spoilage and wastage of fresh famitsvegetables.

This wastage can be reduced if they are timely ggsed into different value added products or pveseby

different methods during harvesting season. Nawaiit be used throughout the year and can be trardpordistant
market. Value added products not only palatableatsd nutritious and gives economic gain. Nutriiomalue of

these products can be increased many folds thréargification particularly of protein, vitamins anchinerals.

Processing serves as an outlet for surplus pragtu@nd therefore acts as price stabilizer. Fruits generally
consumed as fresh but mostly vegetables are cobk&fmte consumption expecting a few ones like cuamb
tomatoes etc. Value addition also includes peebltiging, cutting into pieces, processing and pgoi@ All such

activities increase value of the products. India havide range of indigenous fruits that are untilemed. Most of

these fruits are tropical/subtropical in nature gralv even under adverse agro-climatic conditidnkrge number
of these fruits are known for their therapeutic/ioigl and nutritive value and have excellent flavand very
attractive colour. Some of these fruits are noyéa®at out of hand e.g. baelfruit that has a Isaedl, mucilaginous
texture and numerous seeds; as a result it isomilar as a dessert fruit. Kokum is not acceptabla fresh fruit
because of its high acidity, only its thick outirdris used in beverage industry or for culinarygmse in the dried
form. Similarly aonla as a fresh fruit is not likbdcause of its strong astringent taste.

All these fruits have a great potentiality to pregiag into a value added fruit products of comnatrichportance.
So that the growers get a remunerative price amwuoers get the opportunity to enjoy the indigenfsug
products. A shrink-wrapped fruit and vegetablefescmore prices compared to non shrink-wrapped beesuse
of value addition. It has already been mentioned tbss than 2% of production of fruits and vegeetmlin India
goes for processing. As a result, value additiofoad sector is low at 7%. The production of fruatsd vegetables
in our country is now 66% of food grains. It is egped that this figure is likely to be 80% by 20¥0ith proper
infrastructure facility for post harvest handlingdaprocessing, value addition will correspondingbyup from 7%
to 35 % resulting in increases in GNP.

Need and Importance

Export Earning

It is known that about 84 different fruits and s of vegetables are traded in world market.dditeon a large
number of fruit and vegetable products are alsdketad. India by virtue of its varied agro-climatienditions has
the advantage of producing most these fruits agetabdles and processing them into products thabearaded in
the world market. In order to achieve export paggnfollowing fruits have been identified as hayigood market
potential viz. Mango, Grapes, Banana, Lychee, Exftiits Chikoo, Ber, Pomegranate, Amongst vegetlhe
items identified as having good export potential aOnion, Potato, Green vegetables. The follovting categories
of vegetables also has great potentiality: a) Ti@ukl - okra, bitter gourd, chili and other seadovegetables; b)
Non-traditional - asparagus, celery, broccoli, Ipelpper, sweet corn and baby corn; green and leaa India has
vast resources of indigenous fruits and vegetathlat have established medicinal and therapeutiagegabpart
having high nutritive value, attractive color amxtellent flavor viz. aonla, baelfruit, jamun, kokumhalsa etc.
There is always a demand all over the world for newtritious, attractive and delicately flavouremqucts. Also,
the trend today is a return to the natural andedepence for the therapy provided by nature. Comsartoday are
becoming increasingly conscious of the health auattitronal aspects of their food. The tendency dsavoid
chemicals and synthetic foods and choose theraghyatrition through natural resources. The undiset fruits of
India have an important role to play in satisfyithge demand for nutritious, delicately flavoured atttactive
natural foods of high therapeutic value.

The development of these fruits can considerablgtrdaute to crop diversification, farm income anket
improvement of nutrition and also provide valuabl@orts and additional employment. Therefore, amibrege
indigenous fruit lies an untapped potentiality fjwocessing into value added products that cancattsgport market.
For example, Bael and Aonla are indigenous fruiteing highest riboflavin (Vit. B2) and vitamin Cspectively.
Increased health consciousness in the massesasit bheir consumption in India and in Internatiomarket. Any
Aonla products can be exported as they are richitamin- C. Therefore, export of these indigenousts and
vegetables and their processed products can ehrabl@ foreign exchange. Though some fruit produats being
manufactured at present on a small scale, inspigeich favourable possibilities no systematic apphohas been
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made to utilise the potential of the indigenoustéron a large scale mainly because of the lacthefrequisite
amount of raw material. Organised orcharding arstesyatic collection of raw material is of utmostpiontance.
Kiwi fruit that was practically unknown in the wdrlmarket a few years back, is now in the forefroft
international fruit trade. The New Zealand Kiwi Erivlarketing Board highlighted the plus points ofwK Fruit
such as thirst quenching, highly nutritious, richMitamin -C, good for maintaining health, slimmieffect etc. to
make it popular among the consumers the world cMeere is no reason why we cannot achieve similacess.
Instead of trying to compete in a market where ptweintries are already established and far aheathust break
new ground and create markets for our indigenouitssfivhere no other country can compete with usegng is
rated as the best technique available for foodegpvesion since it maintains the natural propertigseducing post
harvest changes and microbial deterioration tdo#rest minimum without any influence on the origiqaalities.

The rate of freezing plays a great role on theityuaf frozen fruits 13 Importance of Post Harvitinagement and
vegetables; faster freezing rate is required t@iobbetter quality. Liquid nitrogen is the most ¢oon cryogenic
substance fused in food freezing. Ultra quick fregzate, minimum dehydration less, freedom fronidative
changes, minimum freezing damage of freeze seagitivducts, maximum quality retention of textur@par and
flavour of sensitive fruits and vegetables duringeking and the inert nature of the freezant ageattvantages of
liquid nitrogen freezing. A systematic establishinef quick freezing industry can boost export traafeour
country. Methods have been standardized underaédmyrconditions for the manufacture of cryogericélozen,
crack free, peeled ripe mango slices having extetietention of quality attributes, well comparabligh those of
fresh mangoes in ready-to-serve form and cent-pet-edible portion. This will have a great potdiiyan export
trade. The problems generally facing the exporfregh mangoes, like short storage life, added bélktone and
peel, hidden disorders like spongy tissue and stweevil can be successfully overcome by producimg t
cryogenically frozen mango slices. Hardly therany fruit that is not cultivated in this countryt gresent only few
established fruits and vegetables are exportedefdavent has already recognized it as one of themtlajust for
augmenting the countries export. Lack of propet pasvest management and infrastructure facildiesthe major
hurdles for export of horticultural produce. Coluggrlike Indonesia, Malaysia, Thailand etc. are Bahind in
production of fruits and vegetables compared taéa it their exports are many folds higher than@umntry. It is
mainly because of good post harvest managementigagcquality maintenance throughout the marketimgnnel
and basic infrastructure for export

Rural Industrialization

Post harvest management and processing of fruitssagetables is the backbone of the horticultudeistry as it
takes care of gluts and all possible wastage tbetiroduring handling, storage, distribution and kating. Most

growers are rural people. During peak harvestimgee, always there is glut. There is no presematiot, grading

and packinghouse in rural areas. They cannot Had produce, even for few days due to lack ofeierfacility

and they are unable to preserve their produce. Sitiation forced them to sale their good qualityduce at very
low price to middleman. Cull fruits and vegetabtee generally goes waste or sold at a throw awie pAfter

harvesting season is over, again rural people begobtess. They generally migrate to cities in skaf any sort of
job. Setting up of small and cottage level pres#aafactory at village level not only reduces lesslue to glut but
also provides jobs for rural people. It can alwkgtsh an additional income to the grower and helptabilizing the
prices and providing economic return. Hence, faritl vegetable processing industry should be engedrand

developed in rural areas, a way of rural induss@ion

Beneficial to Producersand Consumers

In a country like India, transportation facilitiase not so good, rural electrification is alsorifancy stage and huge
production of horticultural produce occur in diffat parts of the country particularly in the ruaabas and under
developed areas. There is always abundance of geoaluthe production site but scarcity of the samoeluce at
consumption places. Need and Importance Growepsaaluction site sale their produce at the lowesstimrum
price due to fear of spoilage. However, the consarparchase the same commodities at a very higte i cities
and urban areas due to involvement of middle marhis way, both producers and consumers suffernaialdle
man only get advantage. To overcome this situatgmwers should be trained properly about post detrv
management, storage and processing of fresh Fandsvegetables. There must be on farm storagetiteiviz.
pusa zero energy cool chamber for short duratiomage. Cottage and small scale level fruit and tage
processing unit must be encouraged so that cutsfeind Fruits and vegetables can be convertedviltee added
products, properly stored and processed produatbedransported to the places of scarcity dutimgy tharvesting
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season and after the season is over. In this vgdytdike situation can be avoided in productioras. Growers will
get a good price for their produce and consumerhaife to pay a reasonable price only.
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