PRACTICAL GUIDE

FRUITSAND VEGETABLESPROCESSING
IN DEVELOPING COUNTRIES

1.INTRODUCTION

Projects in the fruits and vegetables processng, both edtablished and forthcoming, am a
slving a very dealy identified devdopment problem. The raw materid producer, due to
insufficient demand, wesk infragtructure, poor trangportation and perishable nature of the

produce lose,. subgantid money. During the post-harvest glut, the loss is imaginable and
often the fruits have to be fed to animas or dlow to rat.

Even edablished fruit and vegetable canning factories or smdl / medium scae processng
{centers suffer huge loss due to eratic supplies. The grower may like to sdl his produce in
the open market for table purpose, or the produce may not be of good enough qudity for
processing even though it is adequate for table use and this results in grave underutilization of
processing capacities.

The main objective of fruit and vegetable processing is to supply wholesome, safe, nutritious
and acceptable food to consumer throughout the year. Fruit and vegetable processng projects
dso am to replace import of products such as squashes, jams tomato sauces, pickles, etc.,
besides earning foreign exchange by exporting finished or semi-processed products.

The frut and vegetable processng activities was st up or have to be edablished in
developing countries. for one or other of the following reasons

- divergfication of the economy, in order to reduce their present dependence on export
products;

- indudtridization policy of the government;

- reduction of imports and meeting export demands;

- dimulate agricultura production by obtaining marketable consumer products;
- generate both rurd and urban employment;

- reduce fruits and vegetables losses;

- improve famers nutrition by sdf consumption of processed fruits and vegetables during the
off season;

- generate new sources of income for farmerdartisans,

develop new vaue-added products.



What fruits and vegetables can be processed

Practicaly any fruit and vegetable can be processed, but some important factors (which
determine whether it is to be processed or not) are the followings:

a the demand for a particular fruit or vegetable in the processed form; b) the qudity of the
raw materid, | . e. whether it can stand processing; c) regular supplies of the raw materid.

For example, a paticular variety of fruit which may be excdlent to eat fresh is not
necessarily good for processng. Processing requires frequent handling, high temperature and
pressure. Many of the ordinary teble varieties of tomaoes, for indance, are not suitable for
making pagte or other processed products. A particular mango or pinegpple may be very tasty
at the table, but when it goes to the processng center it may fal © stand up to the processing
requirements due to variationsin its qudity, Sze, maturity, variety and so on.

Even when a vaiety is suiteble it is not rdiable for processng unless regular and large
supplies are made available. An important processing center or a factory cannot be planned to
depend only on seesond gluts dthough it can teke care of the gluts it will not run
economicaly unless regular supplies are guaranteed.

To operae a fruits and vegetables processing center efficiently it is of utmost importance, to
pre-organize growth, collection and trangport of suitable rav materid, ether on the nudeus
farm basis or using out growers.

Processng Planning

The secret of a wel planned fruits and vegetables processng center is that it must be
designed for operation for as many months during the year as possble This means the
fadlities, the buildings the materid handling and the equipment itsdf must be interlinked
and coordinated properly to dlows as many products as possible to be handled a the same
time, and yet the equipment must be versdile enough to be able to handle many products
without mgjor dterations.

A typicd processng renter or factory should process four or five types of fruits harvested at
different times of the year and two or three vegetables. This processng unit must aso be
cgpable of handling dried / dehydrated finished products juices pickles, tomato juice
Ketchup and pagte, jams, jellies and marmadades, semi-processed fruit products.

Advanced planning is necessry to process a large range of products in varied weather and
temperature conditions, each requiring a specid set of manufecturing and packaging formula
The end result of the effort should be a wdl-managed processng unit with lower initid
investment.

Locaion

The basc objective is to choose the location which minimize the average production cod,
induding trangport and handling.



It is advantageous, other things being equd, to locate a processng unit near the fresh raw
materid supply. It is a necessty for proper handling of the perishable raw materids, it dlows
the processing unit to leave the product to mature to its best Sage, and lessens injury from
handling and deterioration from changes during long transport after harvesting.

An adequate supply of good waeter, avalability of manpower, proximity to ral or road
transport facilities and adequate markets are other important requirements.

Processing Systems

A. Smdl-Scale Processng

This is done by smdl-scale farmers for personal subsistence or for sde in nearby markets. In
this system, processing requiire little investment: however, it is time consuming and tedious.

B. Intermediate-Scale Processing

In this scale of processng, a group of smdl-scae processors pool ther resources. This can
dso be done by individuds Processng is based on the technology used by smdl-scde
processors with differences in the type and capacity of equipment used.

The rav materids are usudly grown by such processors or purchased on contract from other
farmers. These operations are usudly located at the Ste of production to assure raw materias
avalability and reduce cog of trangport. This sysem of procesing can provide quantities of
processed products to urban aress.

C. Large-Scae Processng

Processing in this sysem is highly mechanized and requires a subgstantid supply of raw
materids for economicad operation. This system requires a large capitd investment and high
technical and manegerid ills.

Because of the high demand for foods in recent years many large-scde factories were
established in developing countries. Some succeeded, but the maority failed.

Perhaps the most important reason for failure was lack of adequate quantity and regular of
raw materidsto factories. Despite the failure of these commercid operations, it is fdt that
they can succeed with better planning and management, dong with the undertaking of more
in-depth feesibility Sudies.

It can be concluded that dl three types of processing systems have a placein devdoping
countries to complement crop production to meet food demand. Higtorically, however, smal

and intermediate scale processing proved to be more successful than large-scale processing in
devel oping countries.

Choice of Processing technologies for developing countries

According to FAO published document, the leitmoatif for choosing a processing technology
for developing countries ought to be to combine labor, materia resources and capita so that



not only the type and quantity of goods and services produced are taken into account, but aso
the digtribution of their benefits and the progpects of overdl growth. These should include:

a) increesing farmer / artisan income by full utilization of available indigenous raw materia
and local manufacturing of part or dl processing equipment;

b) cutting production cogts by better utilization of loca naturd resources (solar energy) and
reducing trangport cods,

C) generding and distributing income by decentraizing processing activities and involving
different beneficiariesin processing activities (investors, newly employed, farmers and
smdlscaeindugtry);

d) maximizing nationa output by reducing capitd expenditure and royaty payments, more
effectively devel oping baance of -payments deficitsthrough minimizing imports
(equipment, packing materid, additives), and maximizing export-oriented production;

€) maximizing availability of consumer goods by maximization of high-qudlity, sandard
processed produce for interna and export markets, reducing pog-harvest losses, giving added
vaue to indigenous crops and increasing the volume and quadity of agriculturd output.

Knowledge and control of the means of production, loca manufacturing of processing
equipment, and development of appropriaie/ new technologies and more suitable raw
materid for processng must al be better researched. Decentraization of activities must be
maintained and coordinated. The introduction of more sophidticated processing equipment
and packaging materid must be subordinated to interna and export marketing references.

Choosing atechnology soldy to maximize profits can actualy work againg true
development, and dso requires asolid, long-term market opportunity to ensure viability. The
internd market should be given greater congderation, safeguarded and supported. Training
courses, & dl levels, in processing and preservation of indigenous crops, must be expanded.
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[I.PRELIMINARY STUDY

Each new fruit and vegetable processng center needs a good, gspecific prdiminay Sudy
induding, among cther condderations, the following aspects

1.Raw materid availability;

2. Raw maerid qudity adequate varieties for the types of finished products that will be
manufactured,

3.Harvesting and transport practices and organization from the field to the processing center;

4.Processing capacity related to raw material
avallability: quantities, seasonability, ec.

5.Processing equipment sSize/ cgpacity according to above mentioned points,
6. Avalahility of trained operators and resources to improve their knowledge;

7. Availability of work force in the area and resources for training them in order to be abdle to
assure adequate trained operators,

8. Avallability of utilities: eectricity, water, etc.

9. Podtion of the future processing center as related to rav materid fidds and to closest
transportation means, road access, railroad access.

10Last but not lesst, maket avalability for finished products and for optiond
semi-processed products.

The decison to nvest in fruit and vegetable equipment MUST be taken case by case and only
dter an adequate / gpecific prdiminay study was peformed by specidized people or
organization.

[1.HOW TO PREPARE. START AND OPERATE A FRUIT AND
VEGETABLE PROCESSING CENTER

Additiond recommendations and "hints to prepare, dat and operate a fruit and vegetable
processing center are asfollows:

1. Assure a raw materia temporary storage capacity/ surface for 2-5 processng days. Invest
in an adequate Sze cold room for sensble raw materids;

2. Plan the equipment to operate a the dat-up for a leest one working shift (about 7-9
hours) per day, for 5 working days per week; when needed, a second shift could be
organized,



3. Plan to operate the processing center as long as possible during the year (eg. a maximum
of working days per year);. in order to achieve this, invest in the buildings and equipment
which will engbleto:

A) process as many species of fruits and vegetables as possible/ as available;

B) use as many presarvaion methods as possble, eg. drying, dehydration, concentration,
Sugar preservetion, etc.

4. Whenever possble, "rush” the utilization of avalable raw maerids during crop season by
additiond menufacturing of semi-processed products and transform these into consumer
finished products during the off season.

5. Excessve autometization of processng equipment DOES NOT imply directly a good
qudity of finished products;

6. Rav materid qudity is a mgor dement with pogtive impact on the finished products
quity;

7. Initid and continuous people training and motivation is dso an important factor in the
success or falure of aprocessing center and in assuring a congtant finished product qudity;

8. Keep finished products stocks & a minimum adequeate leve;

9. Remember that the three main "outputs' of the processng center have to be prioritized in
the following order:

Priority |: Hnished Product qudity indde / in conformity with specifications and standards
nationa and/or international, consumer specia requests, etc.

Priority 22 Continuous and reigble supply of finished products to the domestic and export
markets dl over the year (or at least dl over the "marketing season” of specific products);

Priority 3: Manufacturing and transport costs as low as possble, ingde the dringent need to
cover thefirg two priorities;

10. When deciding on the equipment output, teke into condderation dl dements specified
and mainly raw materid availability and market demand for a specific finished product;

11. Inves in Ssmple, "modula” processng lines which endble, with some smple "on-ste,
configuration modifications, to become versttile for processng various types of finished
products, this is manly important for- the fird technologicd seps (preparation of raw
materids, ec.);

12. Plan to use as much as possible of the raw materias supplied / received to the processing
center.



This should be fadilitated by the initid design and by a good day to day organization
and management; dl these should enable to make if necessry, a different use of each
"qudity" / grade of raw materids, e g. usng them for different finished products one qudity
for drying)g/ dehydration, an other qudlity for juices, etc.

13. Take into account the fact that the "marketable” finished products will be different in
terms of types and qudity for domestic markets as compared to export market.

Be aure that an export specidized people / organization will hdp with specific export
advice. To export successfully is a different job from tha one of processng fruits and
vegetables.

14. Avod to inves in one "big" processng line very sophisicated in terms of automation,
eic. with a high output capecity but having potentid following drawbacks & beng ddle to
"generate’ / produce only one finished product type from only one rav materid; b) having a
too high degree of equipment fixation work for inddlation and therefore very high
difficulties to use the processing equipment in amodular "interchangesble"way.

15. As initid invesment prefer smdl Sze processng lines, with modular equipment disposa
(eg. being dle to be integraied in various -technologica, configurations for manufacturing
of as much as possible raw materids and generating different finished products).

16. As compared with devdoped countries important processing units usud sSze of
equipment, for a comparable environment frame ' it is possble to integrate as a very generd
rule for deveoping countries that the scde / dze should be gpproximatey 1:10 from those
actudly in usein developed countries.
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