G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

EEEE

HEEF <
=

DI e N




| U D02235

“ United Nations Industrial Development Organization

wo” W

T

Distr. LIMITED

1D/WG.88,10
29 April 1971

ORIGINAL: ENGLISH

Expert group meeting on processing
selected tropical fruits and vegetables
for export to premium markets

Salvador, Bahia, Brasil, 25 - 29 October 1971

Z. Berk

Department of Food Engineering and Biotochnology
Technion - Israel Inatitute of Technology
Haifa, "srael

- -1-/ The views and opinions expressed in this paper are those of the author
and do not necessarily reflect the views of the secretariat of UNIDO.
# This document has been reproduced without formal editing.

id.71-2619




=D =——

Distr. LIMITID

1D,WG.88/10, SUMMARY
9 July 1971

United Nations Industrial Development Organization ORIGINALs LCNGLISH

Expext group meeting on processing
selected tropical fruits and vegetables
for export to premium markets

Salvador, Bahia, Brazil, 25 - 29 October 1971

Z, Berk
Department of Food Zngineering and Biotechnology
Technion - lsrasl Institute of Teohmology
mf" larael

R R e B

Citrus fruit and industrial citrus products could become one of the principal
sources of income in many developing countries of the subtropical regiocus. The
advantages of citrus over other fruit ﬁrhttu are: adaptubility to a wide
range of climatic and soil conditions, a steadily increasing world demand for
fresh fruit and for by-products, the existence of an advanced technology and the
availzbility of a usually stable local markei, The main problems are the need
for relatively high capital invesiment and high level of organization.
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Citrus markcting operations my be based on the sale of fresh fruit alone,
on industrial processing of the entire crop or on 2 combinstion of these two
approaches. The last system offore the highest flexitility and in many cases the
highest return to the grower.

In planning a commercial citrus processing operation, the most important step
is the establishment of a systiem (contracts, partnership with growers, collective
bargaining, etc.) which will secure 2 reliable supply of raw-materiale. The next
stage is the development of a production schedule and marketing policy. Citrus
products may be intended for direct consumer use or for industrial reprocessing.
The two outlets differ in their demande. Each offer specific advaniages and
present specific problems. Uniformity of product is a prerequisite in both cases.
It can be secured by adapting the production sohedule to the geasonal variations
in fruit compoeition and be regorous quality control. The governments should
take an active part in the maintenance of standards in exports.

The development of a new citrus prooessing industry should be a gradual
process, starting with "puot"" pigntf"atiéna for the selection of the varieties,
in view of their adaptability to the local conditions and their suitability for
processing, The initial outlet for the fruit should be the local fresh market.
The stage of industrial processing should start onl; when the agricultural results
are fully satisfactory.

Co-operation botween citrus processing industries both at the national and
international levels is highly desimble.
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INTRODUCTION

Acoo is a chaming littie town in tropical South America, situated in the
centre of a region known for the good quality of its oranges. There are no
established statistics on the cultivated area, thé number of trees, or tonnage
produced, but a short vieit to the town plaza on a market day is sufficient to
€ive an idea of the region's agricultural wealth, especially in citrus fruit.

The growers, most of whom possess not more than a few hundred irees, bring in the
orop to the market, packed in huge burlap bage, laden on mules. Traders and
middlemen from the nearby capital are also there with their trucks, ready to buy.
8ince there is no co-operative system, each grower bargains individually. 1In the
ssason, one bag weighing 60 kilos would fetch US? 1 in the morning of the market oy,
but  towards noon, as more fruit is brought to the market and demand declines, any
offer above 50 cents is considered a personal favour.

On the fruit stands and in the supermarkets of the modafn capital only
50 km. away, the situation is quite different. The effect of bad handling and
poor storege conditions are ewident from the appearance of the bruised, partially
rotten fruit. The price tag indicatcos & twentyfold merket price "margin"”.

In A..., the growers are unhappy. During the high season, their income does
not cover the cost of picking and transportation of the fruit to the market. Yo
half the crop is left on the trees. The lack of interest in expansion or improve-
ment is understandable. The fact that oitrdculture still survives in A... at all
is mezely due to the traditional inertia of the farmers and especially to the
favourable natural conditions. In many other regions the trees have been cut
down or abandoned.

Yet, citriculture has several nharacteristic sdvantages which could make
this industry one of the moat importeat economic factors in nany developing
oountriess

(s) It is customary to consider as the natural habitat of citrus species the
so-called “citrus belt", extending from latitude 35° north to latitude
35° south. Given adequate conditions of moisture and soil, commercial
species of citrus can be cultivated evirywhere within these wide limite.
It so happens that almost all of the world's "“developing" areas are also
situated within the came limits;




(v)

Unlike many "exotic" tropical fruits, citrus is well-known and well
accepted in the world markets. According to Chorin (1966) if the per
capita congumption of citrus in 1930 is t=.en as 100, the index in 1963
was as follows:

U.S.A. 380
Mediterranean Area 150
Great Britain 150
Common Market Countries 300
Scandinavia 550

Between 1960 and 1964 the import of citrus juices to western continental

Burope increased from 120,000 to 175,000 tons.

(c)

(d)

A sound and advanced technology exists for the conversion of citrus

fruit to accepted industrial products of high quality. In this respect,

citrus fruit occupies a privileged position denied to many other
tropical and sub~tropical fruits such as the banana and avocado.

In the citrus-growing countries themselves there iy a good local market
which provides the back-bone for any large-scale operation. This market
is based on the extensive use of citrus fruit in the local diet, either
as fresh eating fruit or as juices, drinks and preserves. It should be
pointed out that some fruits, such as the sweet banana, do not always

‘enjoy a good "image" as foods among the population of their natural

habitat.

It appears from the aforesaid that a serions gap exists between the actyal
level of exploitation of citriculture and the potential resources which could be
offered by this industry to the economics of many countries. We shall devote the
rest of cur diffcuseion to the analysis of the factors which are essential to
close this gop. |




I. MARKTTING STRATERY

For all practical purposes it‘ iL convenient to classify the citrus marketing
systems into three categories: those based on the sale of fruit for fresh, table
use; those depending on industrial procassing of the fruit; and those making use
of both outlets. The selection of a marketing system affects all the aspects of
production, from agriculture to techriology and quality control.

1. Fresh market oriented gystemg

In most cases the fresh market provides the highest income per ton of fruit,
at the lowest level of capital investmert. Iresh market oriented systems are
mainly limited to oountries where the fruit is intended for local consumption.
The system can be successful only as long as the demand is very large and not too
disoriminating with regard to quality. The grower has no protection against
fluctuations in the supply-demand balance, no guaranteed minimum income, no
alternative outlet for the fruit which cannot be absorbed by the market at a
given time for one reason or another.

Obviously, this system becomes aven less adequate when export of fresh fruit
is contemplated. The strict quality standards for exported fruit can be met only
by means of rigorous selection. Thus, considerable quantities of fruit are
rejected, not being of exportable quali‘y. The lack of a reliable outlet for the
fruit rejected strongly affects the profitability of the operation.

When consilering the export of fresh fruit, one should bear in mind that
citrus fruit is seldom sold profitably on ¢n FOB basis. Wot only selection and
packaging, but also proper transportation to the importing country and pre-sales
storage are often under the responsibility of the seller. Under such oonditions
the marketing of fresh citrus fruit becomes an operation no less organization-
sensitive and investment-demanding than the othor systems described below.

2. Industry oriented

The most successful representation of this system is the citrus industry of
Florida. The entire crop produced is sold to factories for processing. This
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method is also applier in lustralia, 2razil. (uba, Panama, South Africa and the
pp y : ' '

West Indies.

The advantages of the system are considerable, ™The industry enjoys the con-
venience of reliable raw-material supplies, preditable quality and stable prices.
"he grower is relieved of the worries associated with marketing. The cost of
growing, picking and handling of industrial grade fruit is lower, Often higher

yielding varieties can be planted,

However, this rigid partnership between industry and agriculture does not
necessarily lead to maximum profitability. The industry cannot afford to pay the
premium price offered for gcod fruit on the fresh market. The system is successful
in Florida, only because a protecte¢ intermal market for frozen concentrated juice
exists in the USA, Obviously, the system can also succeed where the cost of fruit
production is unusually low, as a result of high yields, favourable natural condie
tions and availability of low-cost labour.

3 . Mi“d sy ﬂtemq

Citrus marketing operations serving, at the same *time, the fresh market and
the processing industry are the most flexible ones, Obviously, many variations of
this system are possible, depending on the relative importance of the two outlets.
For example, in Israsl, emphasis is put on marketing as much of the ocrop as poss. ble
as fresh fruit, and processing only the rejects. Obviously, this system has some
disadvantages. The varieties of citrus most suitable for the fresh market are not
necessarily the best fruit for proceseing. For example, the Jaffa or Shamuti orange
of Israel, while enjoying an excellent rcputation as a table fruit, has some dis-
advantage a8 a raw material for the juice industryv, The yleld of juice is lower and
the colour of ite juice istnopale. Furthermore, the proportion of rejects in the

process of selection fluctuates within wide limits, following climatioc conditions
and marketing strategy.

Putting more empnasis on the fresh market and considering the industry as
"insurance” is perhape sound policy. Iut the industry should also be “'insured"
against failure, by establishing minimum and maximum limits of supply and reserving
some of the plantations for industrial varieties capable of correcting the

shortoomings of the harvests, by blending. An optimal point of operation can susely
be found under such a system.




II. SPECIFIC PRODUCTS

In this section the marketing -characteristics af the princinal 2itrmia produeie

will be discussed.

A. Single strength juices

In the International market, this commodity is usually sold as “hot pack’
(pasteurized) juice, packed in cans for oirect consumer uses Smaller quantities of
bottled juice are also traded. Orange juice is the main representative of the froup
and until three years ago its sharc in the narket had been increasins steadily.
However, recently, demand for grap®fruit juice has increased ot a faster rate. Mest
exporting countries build up their sales around orange juice. A few countrics Spoe-
cialize in other juices. Thus, Trinidad exports mainly grapefruit Juice, while
lemon juice consiitutes a major part of Italy's juice exports., The bulk of single
strength citrus juices are sold uneweetened, There is some demand fur grepefruit or
orange juice, sweetened with sugar to 13 - 14°Bx. Although the product has only
limited demand, its importance to ‘he juice manufacturer in many countries is signi-
ficant., Barly season fruit, which is uot yet sufficiently mature for natural juice
may be quite suitable for the production of sweetered juice. "huc, substantial
orders for sweetened juice enable the industry to extend the season by a few weels.,

Technologically, single sirength juicee are the eimplest industrial citrus
products. Their production doee not require much skill or high capital investment.
Production lende itself to small scale, localized operations. Where labour is very
inexpensive, the automatic juice extractor can be replaced by hand rewming, thus
reducing further the requirements for capital investment. In many casus, plants with
inpute as low as 2 - 4,000 tons of fruit per year have proved profitable. However,
the smallest automatic line would require an input of 4 - 5 tons per hour,

On the other hand, the production of good single strength juice ic extremely
sensitive to the charasteristios of the raw moterial. Since the product is ‘matural™
it reflects exactly the composition of the fruit, The moluble solids contelt must
be at least 11%Bx both for orange and grapefruit. In the case of oranzc, the
‘Brix/Acidity ratio snould be between 14 and 18, Xany “native" varieties of oranges
and grapefruit grown as fresh frui: in Tropical South America would not be suitable
as raw materials for the production of single strength juice an account of too
low soluble solids content at all stages of miturity,
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Jeen eslaour do desairo et v enreortia,g . edimentation is cbjectionable in
bottled juices but ret co von i canned orotiotu, a8 1ong 1@ a statle cloudinees

ie retained,

“he mcet liportant yiaiity factor in eingls strensth J«ices is taste. The
taste should te "rclerr i.e. frec At cocted raste, wxcezsive bitterness and too
much peel oil, “icterness 1+ « scrious cele in oranpe juice. Some fruit
varieties such as Favei oranges are 2xcluder »n acccunt of Juice bittermess,
Obviously, the use of daragec oranges, including fruit which has suffered fron
frost, should te avoided, :o prevent bittcrmess. “iiterness is of course a natural
component of grapefriit julce, caused hy the presence of the bLioflavonoid narinzin,
However, too much of ii is undesirable. “he pokeibility of debittering grapefruit

Juice by means of the enzyme naringinasc has heen investigated.

For the local market, citrus juice can bte packed in plastic lined carton
boxes similar to those user for milk, isually these products are preserved with
sodium benzoate (570 - 1000 parts per million, where permissable) and marketed
under refrigeration. Given a well-organized marketing chain (usually superimposed
on dairy distribution systems), this product can be extremely successful. This out-
let tan constictute a logical s.art for many citrus proceseing operations envisaging
export at a later stage.

B. gouccntguted Jjuices

Frozen, concentrated juice is by far the most important citrue product in the
USA, In Burope, the major part of 2ll processed juice ie traded in concentrated
form, The rave of growth has been more rapid for concentrated juices than for
single strength products. The reasons for this trend are various:

(a) The costs of packaging, *ransportation and storage are extremely high in the
case of single sirength juices, In fact, less than 30 per cent of the price
paid by the consumer in Burope may present the actual value of the Jjuice,
These cost items are reduced considerably in the case of "hot-pack" conocen-
trates, The difference in transportation cost is especially significant in
the case of producing countries situated far away from the markets and in
those where intemal transportation is . problem (long distances or bad roads),

(v) Despite strong promotional activitios towards the increased consumption of
"natural" juices, the shift from natural Juicee to "soft drinke is continuing.
Natural citrus juice is not only expensive, but its value as a thirst queaching

.

i ol
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drink is limited as compared to other carbonated or non~-carbonated soft
beverages. The tremendous commercial success of "flavoured water" has

created a demand for concentrates, which can be used in order to impart

to such diluted drinks the flavour and appearance of citrus juice.

In many cases, fruit which would be suitable for the production of single

strength juice (see previous paragraph) may yield acceptable or even superior
concentrates,

The technology of coucentrate production is, of course, more complicated. The
heart of the process is the step of concentration, but each one of the processing
operations affects the quality of the product considerably, For example, the
pressure applied to the fruit during juice extraction has a strong effect on the
viscosity of the product., The control of pulp particle size and pulp volume ie
extremely important. This is carried out by means of sophisticated screeming and
dentrifugal techniques. The importance of the pasteurization step in connection
with oloudiness, cloud stability and resistance to gelification is well known.

Concentration is still carried out by vacuum evaporation. The industrial im-
Plementation of alternative methods of concentration (freesze concentration, reverse
ommosis etc.) has been very slow. On the other hand, development in the field of
evaporative ooncentration has been extremely active., The evaporator itself has
undergone important changes. The centrifugal evaporator, permitting ultra-short
retention time is finding increasing application in the field of citrus juices.
Essence recovery aystems which have been applied to many other fruits with con-
siderable suocess, have not been altogether satisfactory for citrus juices.
However, remarkable progress has besn achieved in the last few years and a tech-
nical breakthrough may be expected soon. In fact a number of well-known evaporator
sanufacturers now offer complete evaporator systems which also include easence
recovery.

From the point of view of marketing targets the conocentrates may be divided

These are simply juices which have been concentrated by evaporation.
They may be flavoured with a small amount of unconcentrated juice (ocutback),
with recovered citrus essence or with a limited amount of citrus peel oil,
When diluted with the proper amount of water, these products are supposed to
yield a beverage presenting the characteristics of the original juice.
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~he concentrates may be preserved by freezing, pasteurization or with
chemical additives. (hemically preserved concentrates have almost disappeared
from the international market. [rozen concentrates may be packed in small
cang for retailine or in 2CC kg varrels for industrial use. The quantity of
frozen concentrites in retail packages sold on the international market is
very small, Aduve to the reluctance of customers outeide the USA and fanada to
use thic commodity. Frozen concentrates in barrels are used for institutional
consumption or in industry, for the manufacture of reconstituted juice.
Conpoiderable quantities of frozen concentrates are packed also in polyethylene

bags. "his product is intended mainly for industrial use in internal markets.

Pasteurized concentrates are packed in large cans containing - 5ke
ench. With the development of 1septic filling methods for larpe containeré,
wo.may expect to see soon on the market, non-frozen, pasteurized concentrate
in barrels. To prevent browning, heat-treated concentrates should be stored

and transported under refrigeration.

(11) rSpecial concentrates:

This is 2 trade name recently coined to products that were ¢alled "bases"
until a few years ago. These arc custom-made mixtures for the manufacture of
soft drinks. They contain concentrated juice, finely commimuted fruit or spe-
cinl fractions of fruit, susar and citric acid. They are hetvily flavoured
with natural or artificial aromas. They may also contain natural or artificial
colorants. Gencrally these procducts are stabilized in order to improve cloud
stability and prevent sedimentation in the concenirate as well as in the
diluted drink. There is no legal definition for these products, vhich are

developec according to the customer's specifications. Obviously, these pro-

ducts rely on high level technology movre than the quality of the raw materials.

'« Pruit sesments

Canned segments of grapefruit and mandarin oranges are well-known producte.
Grapefruit segments are consumed as a fruit compote and compete directly with
other canned fruit such as pineapple and peaches. lMandarin segments are mainly

used for decoration and as 1 component of fruit salads,

"he manufacture of bo'h products involves the process of peeling, which ie
extremely labour-consuming. ‘ny developing countrics, wnxious to engage in labour-

inteusive incustriecs, have been attracted by this feature. The market is good nd




can be expanded by the introduction of chilled and frozen segments e diversificd
products such 18 combinations of two or more varietics. The international tridc of
canned mandarin segments is dominated by Jupwn, which experte over 3C,00C tons of
this product ~nnuzlly. dowever, other countrics in the Meditcrranean aren wnd in
South America have now started to grow mandarin varieties suitable for canning.

The presence of thess newcomers miy be felt in the market in the near future,

Part of the work #nvolved in peeling, scomontation and removal of the membrancs
may be done by nutomatic mrchines. Recently 2 number of cquipment manufacturing
companies have developed awtomatic machines to cover the entire opemtions It may
be expected that this development, if successful, will have a profound influence
on the economics of the canned citrus scgments industry.

D. Utiligation of citrus peels

Most prospoctive citrus processors include in their projects anbitious plans

for the utilization of citrus waste. However, economic studies often reveal, that,
for plants having an input of less than 20,000 tons por year, the best solution is
to sell the peels as fresh animal foed without further processing. GConversion of
the peele to dry feed is justifiable only for larger plants or when the disposal

of fresh peels is difficult,

The quantity of citrus peels absorbed bty the pectin industry is insignificant,
At present there is excess production capacity for pectin. An interesting develop-
ment is the discowery of artificial eweoteners based on specific citrus flavonoids.

1f these sweetcners are approved for use in foods, new markcts may be created for

citrus flavonoids, by-products isolated from citrus pecels.

At any rate, the profitable utilization, or at lecast the costless disposal

of peels, is an important eeonomic factor in the citrus processing industry. In
the case of most oitrus varietiocs, the poels constitute 2t least 50 per cent of
the weight of the fruit,




-0 -

ITTI  SPECIA! PROE' EIS In THE ZXPORTATION OF CITRUS PRODUCTS

A. Conesumer goods I'.&. industrial products

"he probloms connectcd with the sxportation of citrus products vary according
to the type of market envisaged. The technology itself is also affected by the
type of market, Some citrus products, such a8 single strongth juices, canned
segmente and some frozen coucentrates, rcach the consumer without further pro-
cessing. Although the wholeszle import\er has specified the quality standards, the
package and thc label, the future of the product on that particular market is
deterrined .ltimately by the consumers thomsclves. Since the label gonerally
identifies the producer or at least the country of origin, the performance of one
product affects considerably the success of others from the pame source., Generally,
the volume of sales is not sufficiently .arge to permit expensive promotional
operations. The product must "sell itself". For the same rcasons, it is almost
impossible for a1 singzle exporier to introduce into a foreign market a new product

for direct consumer consumption,

The same difficulties oxist, although to a much lesser extent, in products
sold in large units, for institutional use (schools, hotels, hospitals).

At first sight the casec of ppoducts for industrial usc sceme to be less pro-
blematic, The product is reproceseed, diluted, or mixed with other substances,
before it reaches the consumers, It may gain or lose in the process of recondi-
tioning and re-packaging, but the source oan no longer be recognized by the con-
sumer. "ne has to deal with a small number of buyors who can express their re-
quests in terms of precisc .specifications. However, the industrial market re-
quires a special kind of éalesmmship. In order to maintain the uniformity of
their products, tho industrial buyers set their standarcs within very narrow
tolerance limits. The products are usually more sophisticated. They are
supposed to perform well in the reproceesed beverage or food. Competition is
difficult. In short, an agressive marketing organisation and much experience are
needed in order to succeed in the field.

B. Uniforgity

Citrus products are sensitive to variations in raw material and processing
conditions more than most processed agricultural commodities. Yet uniformity of
quality is an essen ial requisite in any export., How can the variability of raw
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matepials be reconciliated with the condition of product uniformitv® First of all,
a rigorous syetem of quality control is required. “his will be discussed later,
Another solution to the problem is to establish and maintain a production program

covering a wide spectrum of different products.

Co Nuality control

fuality control starts with 3 well-planned survey of the condition of the
fruit. Several methods have teen developec for sampling the fruit at the entrance
to the storage bins. Acidity and soluwble solids determinations as well as mea-
suements of the juice yield are usually reliable and sufficient tests for
evaluating the suitability of the fruit for the manufacture of juices and con-
centrates, It is more diff{icult to predict the rerformance of fruit for canned
segments,

In-production quality control and process control are interconnected. ™The
operation of the juice extractors should be tested frequently through determina-
tion of factors such as juice yield, pulp content and bitterness., All the steps
involving heat treatment should he equipped with automatic temperature controller-
recorders., Maintenance of the highest sanitary standards is essential. Sanitary
control is rot limited to the overall visible cleanliness of the plant, equipment
and workers, but includes frequent bacteriological checks on the fruit, different

¥

product streams, contact surfaces and effluents.

Packaging materials and especially cans should te tested ae to their
suitability {o the task assisned to them. The tests are quite specific and re-
quire considerable skill. This point will he cdiscussed in more detail.

The operation of filling machines should be tested frequently, as the net
weight of contents is one of the important factors of acceptance or rejection.
As in all caaning operations, the seaming machines sinould be kept under constant
check by the laboratory.

Finilly, special attention should be paid to the labelling operation to
ensure that the labels are properly positioned and firmly glued.

The third and probably most important step in quality control is the examina-
tion of the finished product. For the purpose of inspection, it is customary to
divide the production into lots of convenient sizes, If the plant output is not
very big and variations in raw materials are not too frequent, the production of
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one day may be considered as a lot. A sample, the size of which depends on the

size of the lot and nature of the product, is iaken at randor., ™he containers

are inspecte’ as to their external appearance, labelling, presence of rust, scale

or dirt. Next, the net weipht an” *he pressure inside the containers are determined,
“"hen the containere are opened ani the appropriate physico-chemical tests are
carried out on the contents, ™he empty cans are inspected for corrosion, stains

or extensive featherine, It is important to train a number of individuals as an

organoleptic test panel and tn sutmit the producte for their evaluation.

The inspecticn of canned segments is especially difficult, for two reasons.
Because of the extensive hand labour involved, each conSainer is a production
entity by iteelf, while a can of juice can be considered as a portion of a much
larger homogenous sample, say a tankful of the same juice, Therefore much wider
variability in quality parameters may be expected in the case of segmente. For
the same reason a larger number of containers have to be inspected in order to
determine the acceptability of a given lot. The second source of difficulty is
connected with the :ests tlemselves., i‘any of the quality factors in processed
oitrus segments cannot be determined satisfactorily by means of objective tests.
Thus the examination of this product requires much stronger emphasis on organoleptic
evaluations,

The basis for acceptance or rejection may e an official standard of quality
or & specification sheet provided by the buyer, Officia. standa.ds exist for
most conventional ciirus products, Sometimes these standards also psrmit the

i grading of the products according to their quality., Buyer's specifications are
extremely useful in the case of citrus producte for industrial reprocessing while
commodities for direct retail marketing rely mostly on official standards of
quality and/or identification,

De  The problem of acdulteration

The chemical complexity and variability of citrus fruit on one hand, and the
high cost of raw materials on the other hand may encourage some producers to
practice adulteration, The fact that quality control laboratories both in the
exporting and the importing countries aras engaged more in the detection of
adulteration than in organoleptic evaluation is not a secret. The basic
assumption is that citrus juice can be diluted with water to some extent and that
this dilution cannot be detected, provided that it is also counter-balanced by
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the judicious correction of composition through admixture of sugars, citric acid,
mineral salts, etc. Unfortunately, this assumption is still true, although recent
analytical techniques and hetter knowledge of the chemisiry of citrus fruit, have
lowered the '"safe” 1imit of cdilution considerably.

Today, against the competition of inexpensive soft drinks, fruit juices have
only their “purity" to rely upon. An ‘orangeade’ may be more refreshing or even
tastier than pure orange juice., It is certainly less expensive., The consumer who
still prefers to buy juice does so simply because he wants a ‘pure natural product®,
He will lose interest in the more expensive product, if he realizes that this
later may also be a "fabricated drink'. Thus, adulteration, be it subtle or
coarse, is not only dishonest but dangerous for the future of citrus products and
should be combatted.

E. Packeging «

Tin cans are the principal packaging material for citrus products. Because
of their high acidity and their tendency to undergo non-enzymatic browning, citrus
products present some special packaging problems. These problems are rendered
even more difficult in the case of export, where a shelf-life of one or two years
hag to bo;. envisaged.

The problem may be stated in general temms, as follows: - due to their high
acldity, citrus products tend to attack tinplate, causing rapid detinning and sub-
sequent corrosion. This might be counteracted by coating the cans internally with
protective laquers, However, the contact with tin is beneficial to the product,
as it creates reducing conditions which prevent or retard nom-cnzymatic browning.
Thug; the selection of a can for citrus products is always a matter of compromise.

The compromise consists of using plain tinplate for the lese acid producte
such as orange juice, canned segments, etc., plain bodies and laquered ends for
grapefruit julice and fully laquered cans for congentrates and all lemon products,
In this latter case, browning must be retarded by means of refrigerated storage.

The inconvenience involved ir the use of glass containers for export of
citrus products is obvious. Yet there is some demand for bottled juices as
explained before,

To summarize, the actual practice of packaging citrus products is far from
being ideal. Altemative packaging materials are urgently needed.
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IV, STARTING A CITRUS PRCCESSING INDUSTRY

1. Organization of eitriculture

It ekes five years and an investment of 20 dollars per tree to bring a
newly planted orchard to production., This figure docs not include the cost of
land, the creation of the complex infr:ntwicture and other expenses asscciated with
starting any agricultural operation. In short, large scale citriculture requires
considerable capital investment. ONur present knowledge of the biological and
ecological factors is not sufficient for the prediction of the success of
citriculture in a given area, even if we possess extensive information on the soil
and the climate. One should be prepared for suprises, which may often mean the
loss of huge amounts of capital, Vher. planning production of citrus in a new
area, it is advisable to start with a small acreage and to increase the plantation
gradually.

In many developing countries the agrarian systems as well as the topographical
structure of the land favour the creation of small orchards ownad by individual
farmers, rather than large plantations. Organization of the grovwers in some sort
of co-operative is imperative., The function of thie organigation should cover
co-operation in agrotechnical matters, (pest control, fertilization, organized
procurement of suppliers, eto.) as well as marketing of the product.

Prequently $he growers also own and operate at least the first stage of in-
dustirial processing i.e. the packing-houses.

Regardless of the proprietory status of the different sectors, the establish-
ment of binding agreements between the growers and the industry is essential,

2. giggtab;g for industrialigation

As in any projec., the optimal schedule for the implementation of an indus-
trial citrus processing scheme depends on the local conditioms. However, a number
of observations can be made, which are generally applicable to most developing
countries.

The industrialization of agricultural products in developing countries is one
of the best lmown cases of economical 'vicioue circles”. In the absence of an
industry oapable of absorbing the fruit, the growers are reluctsnt’to start
large-scale production. On the other hand, no industry is erected until the
availability of raw materials in sufficient quantities and at reasonable prices




can be guaranteed. So, agriculture and industry wait for each other to make the

first step.

At which point should the vicious cirsle be broken? 1In the case of fast-
growin - crops of limited use such as fresh foods (passion fruit, pineapple, some
vegetables) the logical start would be the ereétion of a processing plant,

The loss connected with the fact that the plant would not enter into fulléécale
production for some time is less serious than the danger of lack of outlets for
the agricultural production even for one 8€380N,

4 In the case of citrus, the optimal schedule of implementation may be, and
generzlly is, different.

It hae been stated above, that new development of citriculture should be
gradual, Usually there should be no difficulty in providing a profitable outlet
for the crop, at the beginning of the operation, in the form of freshfruit for the
local market. Obviously, as production increases it becomes necessary to organize
thie outlet and to utilize it more fully. This requires the establishmsat of
packing houses, better selecticn of the fruit, promotional operations, etc,

At this point when the agricultural success has been firmly estatlished and
some experience gained, processing industry may be started. 1In the beginning,
the main outlet for the products of this industry would probably be the local
harket, but exports should soon become the main target. Given favourable condi-
tions, export of fresh fruit may become feasible but in our opinion, this is a
step which should be tried only when all the other parte of the sgystem have been
established and sufficiently tested.

3. Selection of a technology

The art involved in the industrial proceseing of citrue fruit is an "open
technology™. The basic principles of production are well-kmown, As to specific
know-how, it should not be too difficult to establish relations on a commercial
basis with most processors.

As in any other food processing industry, the availability of properly
trained food technologists is essential., In the absence of such personnel, the
benefit which could be derived from foreign know-how would be wasted.

The selection of a technology involves several difficult decisions which re-
quire a detailed and careful feasibility study. The following are a fow of the
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questions to be answered:

What is the optimal size of the plant? Should the industry be planned

on the basis of few but large plants or = large number of smaller factories?
Should the industry (or plant) specialize in one class of products or should
it Qdversify its spectrum of production?

Should the industrial utilization of wastes be undertaken?

Should the plant engage mainly in the production of consumer goods or in
industrial products?

Even in the tropics, citrus processirs has to be a seasonal operation., How
would the plant be utilized eutside the zeason? Thie decision has a strong
influence on the selection of equipment. For example, if it is deciced to
process tomatoes in the off-geason (as it is often done in the liediterranean
area), one may eelect an evaporation system which can be suitable both for
citrus and tomatoes,

What should be the degree of sutomation? Very often labour-intensive indus-
tries are granted considerable governmental support, Under given conditions
the most advanced technology may not be the most profitable.

Orgenisation of the industry
It is often more difficult to organize industrialists than farmers. Yet oo

operation is ae important at the industrial level ae in agricultural production
especially in the case of exports. The following are a few pointes on which such
co-operation is essential and possible even under the hardest conditions of ocom-
petition:

-

Development of quality control methods;

Compilation of data on the composition of fruit;

Co-cp@inated action against discrimination regulations at home or abroad;
Co-ordinated promotion of products abroad;

Collective bargaining with growerss

Co-ordinated action in the selection and control of packing materials;
Joint action in the establishment of quality standards;

Research or support of research;

Training of technical staff,




-
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The present needs have inducec the processors to scek coc=operation not orly
at the national but even at the international level. "hesc international organi-
zations are active mainly in research, disseminition of information, joint action
towards adulteration, international legislation (Codex Alimentariue), co-
ordination in problems of general interest such as pesticide residues, additives
etc, Co-operation with these organizations and creition of new aseociations on
a geographical hasis should prove benericial, especially to newcomurs to the
field of citrus producte marketing,
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APPENDIIX

TRADE STATISTICS - CITRUS PRODUCTS

(Pves the United States Department of Agrioul ture,
Poreign Agriculture Ciroulas FOP 3-70, November 1970)




Austrias Imports of citrus jutces, by countries of origin,

1962=64 to 1968+69,
Item and : Year beyinning October |
Country } 1963-64 1 1964=65 1 1965-66 1 196667 3 1967=68 1 196669
' Metric  Metric  Mketric Metric  Metric  Metric
s fopa. _topg. . lons. _Sopn.  _tons.  _tond
Oxaige Juioe, :
Sonosntruted 1/ |
United States...: 25.4 4.3 P0e2  58.0 18842 o2
Germany, Woste..t 340 238 5.4 59.4 5.7 28.0
Isreslececcecceet 5706  195,8 1208 44,1 14046 o7
Italy 1 1462 198.6 930  77e9 18.9 24:9
South Afriomecest  6od 0.2 45 93,0 4.0 906
Bpaifesceccscceet  T5e0 4T.7 TS  60.7 64.5 8604
OtheLececceccsset 6J0d 19,6 60,3 102,5 40,9 T5e3
T02Abecocese!
oMM JUIOR, '
SLIGLE-SIRINGTY 1/1
United States...: T4.8 90.9 12.5 %61 .8 941.3 5845
Bﬂlﬂ.o..u...u: 4.5 6.4 T72.5 69.4 42,2 ».9
Gormeny, West.eot 2540 267,35  4%.8 2158 272 1901
| GIO808iccessceeet 4207  229e5 1623 16341 1T1.3 677
| Turealoccccecseet 91005  1,06101  1,087.9 1,276 1,940t 1,6T4e9
! ItalVeessssoccest 20002  20%3 25,0 2613  1,019.0 4044
Soulh Afriomeesct 3646  112.7 11443 Z4 10 W8
BpeiBeeeccceceeet 5765 82.6 04 8644 5301 40.4
Otherecseccesesst 1203 5845 4740 190, 4 69149 9.2
i TOPALeeoeeee 1372261 2,1929  2,%58.5 2,650.0 5,483.1 3469749

7 Ineludes sn valnowvn quantity of iemon juice,




Belgiums Imporis ¢ citrus juices, by cowntries of oriiin,
‘%4 to 1%0

Item and Countav

Calendar Y . .
1956 w’g’?“‘” 1968 1969

of Origin 1964 ~1965
¥etric Fetric hetric Metric Motrie ¥etric
sermus qugs (A1)

United Statesesecscess 513 544 59 1,610 3,009 1,960
Germany, Westec.ooroee 58 — 17 123 140 522
GT0008cccccncnrcacnre 514 546 %9 »y 523 704
) 770 P 886 800 845 987 1,448 2,314
NOTO000c«ccoeeccsrcose Y 4 152 129 y 160
JtalYeecssccoceccccces a8 64 30 ™ 100 Job
South ATFAOR. .. cossce 323 8y 39 Y 22 696
BpedNeccccsccctocsscne 3 264 22 Vv 167 22
OLMOTescocscscoonsess 659 0 21,211 Y14% 1,702 1,694
TOPAkes e v s000e Je324 2,744 3T 4,744 7,544 8,49

1/ If sy, included under “other®.

2/ Ivcludes 203 metric tons from Agremtina :nd 231 metrie tons from Bresil,
3/ Includes 121 motric tons from Argentina end 271 metric tons frow Brasils




Dkmazks Isports of citrus juice, by countries of
origin, 1964 to 1969,

— UaTaas Yes
of Origia 1964 1965 1966 1967 1968 1969

Netrie Netrie Netric Netric Netris Netrie

‘ dona Jope ixe ime | ama
S Juigme (A1) |

Undted ateseccce.s 2% »7 816 ’Qm 2)‘7. ”‘
Bentleccccecccccoce ‘/ 1/ 996 184 955 47
m......u...u. 918 "m ’im 668 ﬂ m
m’cncncuocno 742 'B‘ 8% 10 htﬂ " 2304
IW.......“.-.... 9% 80 > ] b 1) %
T T . 69 an 450 m s @7
m.............' 2 8 ™ 548 .l/ »
United MOQOOO 202 %10 150 Y] 59 o
Mooqcoocoooooco )] 19 % 425 09 93

Mu (1] ,l‘m 3.754 SM ‘M s!'. 5.@4

Y/ It ey, ivcluded wnder “other”,




¥runge: lmports of citruc juices, by countries of
origin, 1964 to 1969,

Item and Coumntry Calendar Year
of Orivin 1964 1965 1966 1967 1965 1969

Fetric ketric Metric Hetric hotrie Metric
lonp Xona tong Lae Jona Ious

méﬁﬂ..... V Y 409 3,862 5,764 2,890
Algeritecoocecsccscce 1:5% J62 1089 30203 1,259 3%
Oree0®ecccrcecccccnss 1% 1,208 308 190 x5 564
) £ ) PR 169 419 6 1,955 2,463 3,58
I%R1Yecconccccensccce 85 5 196 140 140 %5
ROTOOOBeccsccscrecens 4,746 4,234 4,740 3,999 79064 Te211
Bpaineccccccsccscnces Vv 2 b ] 129 652
OthePsceccccercersnes 103 _ 123 B 2 _____» o

NPaliesss , 15008 434
ItalYeecccrocecccnses 348
OthePecocvccrcccccsss ——tB 186 1% 13 LS & Bl
Nhbeses Bl 5% 1) T N . ..

SlImIT 2o (ad)
Mﬂd ghm.-cooonq 30395 }!1’3 1.91 5;74‘3 3;593 2"}‘8

Algorigecscccoscssene 547 16 m 1,205 »e 9
Ioneleccceccosccsces 149 2,224 2,16 3,507 5705 2,593
Roro080ecccesccecrses 3+ 300 2,929 2,953 2,010 4,183 2,9%
South Afriol.cecescoos 69 v Y} 46 Vv 421

OWoPecccoccsccracies 174 56 15 45 3 3 1291

TPALe eo oo 6,204 8,938 8,601 139153 11,918 '01160
I/ X7 any, Included under Yother¥. 2

2/ Includcs 299 metric tons from the Nethorlandc,
Y Includes 822 wetric tons from Grvece and 353 metris tons from the Betherlands,
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Ketrio Neotrie Netris Notrie Notrie Metrie

' .3...... ol - ™ 2,19 2,999 1,054

AMRRNENRe e oo oarssste “ ® o ace 19 ¥
LG u-lumiabousgs o o o e "3 S o3 1,02 1,00
DUasldeacccosscccasene y " ™ 1,476  BAL 3D
Comnany, Woslecseses .o ) o 1,090 1.998 104004 P}
L YT L) ”e " »® » " w
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Besdens Imports of citrus products, by country of origin,
1964 to 1969,

\ . ”’ooaocto
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United Kingdog: Imports of citrus products by countries of
origin, 1963-64 to 1568-69,

Itew apd Comntry Year by Novamber 1
of Origin TA%RET 19485 1 { 8~ 1

1,000 1,000 1,000 1,000 1,000 1,000
U8, UeBe UeSe V.8, C.8, Ue8e .

Statesereceress 1/ 64 189 v o 370
British Bondures.ees.s o 164 &6 a1 =3 %24
Ior88lecrscccocscences s 605 549 1,05 o4 726
M eecereceerosenens  §22 50 9 9% 3 4
Jeai0Bscecrecernanes 169 9 28 29 207 181
Bouth Afriomecsccncess 2N 174 »7 5 22 19
BMBeececoecenirnnnns 192 209 M e 180 150
M.‘;.Q"lt.ﬁt’!‘l . 2! “ - 12 E . !2 !E

m...t.t 1 c‘” '9’"‘ 1.91" ZQm z!‘” 30&

SRANR G, Ny ,
Eﬂd Statesecccrcese Y/ T 1 192

20 ]
British Hondures.e. .o €30 > ) 554 544 420 3
Istwelecccacoicorevces 3,546 5,854 5153 - 5,70 " 4,504 %407
18020 corescssernennce 15 53 280 %0 8 6
Jamni08eceeeseecresses 2 67 "3 2 s "
South mu.nouaott 453 529 408 4] m ’
MalBeceocecrrsececses 674 45 500 ] 07 34
2 T 7Y O 5% 50% 4 589 454 244
OtePecieuioccncesoee __ 995 28 119 % 80
€,600 6

9 19 2 1 4 8

108810 e cerennssnanes 43 % 29 52 156 9%
JABiORe s eeeerienrons 4 67 79 49 46 5¢
South AfriCRecsssessss % 41 72 6 18

L e hﬁéimﬁ: -2
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United Kinpdom: Imports of citrus products, by courtries of
origin, 1963=64 Lo 19tm=09, (Contd.)

ltem and Country Yoar beéginning November 1
of Origin 198384 19B4B5 _19ob—b6___ 1006-B7___ 19%7=00_ _ 1966=00
1,000 1,000 1,000 1,000 1,000 1,000
UeSe U.S, UeSs U.8. U.5. UeSe
GRAPRFRUIT JUICK, £alleps  iallene gallons gallone  aallonz gallons
United States....c.. 107 240 26 224 8 3
British Hondures.... 1% ™ 119 273 106 197
Is2e®leccccccceccces 14333 1,942 14616 1,992 2,79 34350
JemaiO8eccsescsccane 284 458. 422 &7 3 204
South Africscecccces 195 116 142 97 180 160
Trintdadeccsociecces 987 1,503 1,183 706 590 480
Oth8Tscccoccsccsncss 9 13 2] 39 48 46

Tieeosrs 3,050 4061 %598 3,608 4,00 4,500

United Statesererere 1/ [} 6 17 1
0198080c e cceursenns 72 251 181 208 191 7
2 TR 55 4% 9% 198 6 8
h S U 530 507 687 519 516 645
South Africse.eseces » 18 2 5 o 8
Vindward Ialandsese. 53 “ % ® 51 ™
Othesecesecrerserss 13 ™ 62 A9

TOPALe oo s | M SRR

au Tt 197 2 5 15 C
GhalRecsecsscsssscne &‘ 1'65 ’.'72 'pS‘a am 4”
Iere0lececcccorsnsse 330 %1 199 15 ‘9 138
Im’...‘.........‘. w %5 55 639 m 52‘
JamRiCRssessccssense 496 590 449 S 59 N
mm.............. y 245 4'6 ”5 % y
m& ALTi08ec e 0000 V37 103 76 n M y
rnmm.'.......... 72 % % . 81 '5 E
Vindward Ialands.... 18 %7 207 132 3 59
OtheXecsecssssccsses 2_ ,___&_ ﬁ_ l“.b.... n a—-

.3.‘:753 . w‘l’10575 39161 414 2,512 1,684

Continueds +




United Kingdofit Imports of citrus products, by countries
of origin, 1963=04 to 1968-69, {Contd,.)

Iten and Country - Teer begir November 1
of Origin 198864 1504-05 1925;% 1&5" T50T-08 195609

1,000 1,000 1,000 1,000 1,000 1,000
cnoes oanGus Cases casos oased oases
2a/2's  28/2's  ul's R's  W2'a AR

BILED, IN SUGT

United States......... 22 4] 9 19 1 V
British Hondurus...... 1% 67 180 248 20 %5
CYPIBecesecorosnscnne 62 42 51 n o4 150
Ioresleccecececcsceses 507 485 626 ™0 s 1,015
JABRi0Bs s eseressnsane 564 633 -], 504 ) 4%
South AfFiORccsscscsse 266 199 380 b)) ¥4 L)
Printdadecsiccrcrcsies " 93 » 190 " -
Othalecscrsscsnssseese 1

mi.i...

8980 cecrecrnensssere 33 * 3 120 28 ™
QrPTWBes v nensessnnnne 15 s 1$ 19 8 o
Ierwllesceosscescsncas 10 K§ 8 4 9 7
JaPMRscssesecssccsnses 19692 o3M 1,600 1,564 1. 2% 1,98
Bowth APTion...ccecees ww 7
BpaiBossscscersssssens » b
T PO "
O80Tssevsnesssrssonce

TOMessee

3] If any, included under “othur®,
&/ inciudes both swestened and unwvoctened juices.
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¥ygst Compagys Imports of citrus fdce by countries of oriyrim,
1968 und 1904

1tcw and Country 190k . 1909
of Oripin e Not

Jwectenod toned Total Swertened tenod Totul

FVetrie hetric Metrio hetric Metric Metric

fsna

WNS%’G'M"-.....

1/ Of a dennity of 1439 (-mifu smib) or los:.
&/ 1t sy, ineluded wnder “other”.
3/ Includos 6,611 Netrie Tons of lemon Juie,

44 8,076 3,120 53 4,426 4,47
thaoooooooﬁoao ” 49 495 y 413 413
Bresilecosvcscscascens y 0,882 6,823 20 7,904 7,924
PRONOS. - ccvs00ssrcene 3/ 404 404 y 81 1]
G2e0C8s . csvs00r0c000 y Bg%? 6.%2 Z/ 5."‘ ’0‘3‘
Im.oaooonQQOQOQO 3.037 5'556 6’593 ’l"‘ 50‘5‘ 80‘358
Ihlv...n...u...-.. '” Sl‘n‘ Slm ” 20“3 30”
JaRi08ecssrcrrvssnee ﬁ 53 53 y :
NoTO000sscescescrcnes .# B;W 3,75 3/ 5.8'1'1 5,877
W‘ooto"e-ot 7 1 ‘.4& sy‘ﬁ 4.29 ‘09” 9!'*
Bouth ALYiockesescsecee *e, 2.m zr‘g} 55 gw 3!9w
SpeiBeccocerssrscsces u 20304 S0 394 y 359 3e5N
Unived Kingdolsceccee 49 21 &85 45
T T X T Y ) & ; !ﬂ ‘ ; 42
NTAgsoovscer "4 iy T 332890 ‘7 éa 4 " )
United USuteBececcess L annd —— 655 —— —— "m
ChdRBeccsocssssorence —— - 104 ——— —— 163
QPOR0Bscccesscvstenee s— L "9 w—— —— 1,509
Iupuelessseessctssene — b ‘Qu e - 33@
EaBo000esssecserssses o—— w— 157 — _— 204 }
South Af110Reccscsses o— — 268 —_——— we—— 33 j
OthePsiseevscenseseee o | ——— _—— TR ’
TOPilesssssees - - ”.E& —— a_—
United ) ‘%oocgoc ——— —a—— 518 —— - ”’
PEaBllecesscecsscnnes — w— 5‘1 — e "“w
T JYSYORP TR T YT — — 57 — S ﬂ
Iomeelecsoccnscssrnse ——— ——— M e e an
:Wunumnnntn ~— — ,iw, —-—— - 2;9?1
Betherlandseeseoseece e S ?.Gﬁ ———— " 5!5&
South AfYi@Bescsscens o L a9 — —— #
‘ Emon‘onoo-otooml -— —— 186 — e ”
| United i ingdtllecssces - - 205 _-—— - A
{ Othelsssssscceccrsces —— _w—— 40  — —— 117
3 ""OPAb e ssosees ——— -
!
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